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 EDITION Edition Notice
 First Edition (June 1993)
  
 This is the first edition of the Store Systems:   Technical Reference .
  
 Order publications through your IBM representative or the IBM branch
 office serving your locality.  Publications are not  stocked at the
 address given below.
  
 A form for readers' comments appears at the back of  this publication.
 If the form has been removed, address your comments  to:
  
     IBM Corporation, Department E35A
     PO Box 12195
     Research Triangle Park, North Carolina
     U. S. A.
  
 When you send information to IBM, you grant IBM a n onexclusive right
 to use or distribute the information in any way it believes
 appropriate without incurring any obligation to you .
  
 ¦ Copyright International Business Machines Corpora tion 1993.   All
 rights reserved.
 Note to U.S. Government Users -- Documentation rela ted to restricted
 rights -- Use, duplication or disclosure is subject  to restrictions
 set forth in GSA ADP Schedule Contract with IBM Cor p.
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 FRONT_1 Notices
 References in this publication to IBM products, pro grams, or services do
 not imply that IBM intends to make these available in all countries in
 which IBM operates.  Any reference to an IBM produc t, program, or service
 is not intended to state or imply that only IBM's p roduct, program, or
 service may be used.  Any functionally equivalent p roduct, program, or
 service that does not infringe any of IBM's intelle ctual property rights
 may be used instead of the IBM product, program, or  service.  Evaluation
 and verification of operation in conjunction with o ther products, except
 those expressly designated by IBM, is the user's re sponsibility.
  
 IBM may have patents or pending patent applications  covering subject
 matter in this document.  The furnishing of this do cument does not give
 you any license to these patents.  You can send lic ense inquiries, in
 writing, to the IBM Director of Commercial Relation s, IBM Corporation,
 Purchase, NY 10577.
  
 Subtopics
 FRONT_1.1 Trademarks and Service Marks
 FRONT_1.2 Electronic Emission Notices
 FRONT_1.3 Laser Product Identification
 FRONT_1.4 Information about Translated Safety Notices
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 FRONT_1.1 Trademarks and Service Marks
  
 The following terms used in this publication, denot ed by an asterisk (*),
 are trademarks of the IBM Corporation in the United  States and/or other
 countries:
  
 IBM                           PS/2
 Proprinter                    PC DOS
 Personal Computer AT          Personal System/2
 OS/2                          Operating System/2
 NetView                       OS/400
 AIX
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 FRONT_1.2 Electronic Emission Notices
  
 Federal Communications Commission (FCC) Statement
  
 Note:   This equipment has been tested and found to compl y with the limits
 for a Class A digital device, pursuant to Part 15 o f the FCC Rules.  These
 limits are designed to provide reasonable protectio n against harmful
 interference when the equipment is operated in a co mmercial environment.
 This equipment generates, uses, and can radiate rad io frequency energy
 and, if not installed and used in accordance with t he instruction manual,
 may cause harmful interference to radio communicati ons.  Operation of this
 equipment in a residential area is likely to cause harmful interference,
 in which case the user will be required to correct the interference at his
 own expense.
  
 Properly shielded and grounded cables and connector s must be used in order
 to meet FCC emission limits.  IBM is not responsibl e for any radio or
 television interference caused by using other than recommended cables and
 connectors or by unauthorized changes or modificati ons to this equipment.
 Unauthorized changes or modifications could void th e user's authority to
 operate the equipment.
  
 This device complies with Part 15 of the FCC Rules.   Operation is subject
 to the following two conditions:  (1) this device m ay not cause harmful
 interference, and (2) this device must accept any i nterference received,
 including interference that may cause undesired ope ration.
  
  
 Note:   The entire IBM 4680 Store System is designed to o perate in a
 commercial environment.  When detached from a store  loop, the supported
 models of the IBM 5170 Personal Computer AT have be en type tested and
 found to comply with the limits for a class B compu ting device in
 accordance with the specifications in Subpart J of Part 15 of FCC Rules,
 which are designed to provide reasonable protection  against radio
 frequency interference in a residential environment .
  
 Canadian Department of Communications compliance st atement
  
 This equipment does not exceed Class A limits per r adio noise emissions
 for digital apparatus, set out in the Radio Interfe rence Regulation of the
 Canadian Department of Communications.  Operation i n a residential area
 may cause unacceptable interference to radio and TV  reception requiring
 the owner or operator to take whatever steps are ne cessary to correct the
 interference.
  
 Avis de conformité aux normes du ministère des Comm unications du Canada
  
 Cet équipement ne dépasse pas les limites de Classe  A d'émission de bruits
 radioélectriques pour les appareils numériques, tel les que prescrites par
 le Règlement sur le brouillage radioélectrique étab li par le ministère des
 Communications du Canada.  L'exploitation faite en milieu résidentiel peut
 entraîner le brouillage des réceptions radio et tél é, ce qui obligerait le
 propriétaire ou l'opérateur à prendre les dispositi ons nécessaires pour en
 éliminer les causes.
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 FRONT_1.3 Laser Product Identification
  
 IBM Point of Sale Scanners and the IBM 1520 Hand-He ld Scanner are laser
 products.  Where required, the scanner has a label that identifies its
 classification.  The information on the label in th e U.S.A. is shown
 below.
  
 Class II Laser Product -
 Avoid Long-Term
 Viewing of Direct Light
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 FRONT_1.4 Information about Translated Safety Notic es
  
 The following table provides a listing of translate d safety brochures for
 non-English languages.
  
 +-------------------------------------------------- ----------------------+
 ¦ Belgium    ¦ De Veiligheidsinstructies voor Belgi ë kunt u vinden in    ¦
 ¦            ¦ het boekje met het referentienummer:  GB11-7869.           ¦
 ¦            ¦                                                           ¦
 ¦            ¦ Vous trouverez les Instructions de S écurité pour la       ¦
 ¦            ¦ Belgique dans la petite brochure num éro de référence:     ¦
 ¦            ¦ GB11-6669.                                                ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Canada     ¦ Vous trouverez la traduction des con signes de sécurité    ¦
 ¦            ¦ dans la brochure portant la référenc e GA09-0521.          ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Denmark    ¦ Sikkerhedsforskrifter for Danmark fi ndes i bogen          ¦
 ¦            ¦ 4683/4684 POST, nr. G511-2111.                            ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Finland    ¦ Suomenkieliset turvaohjeet ovat kirj asessa, GB11-7352.    ¦
 +------------+------------------------------------- ----------------------¦
 ¦ France     ¦ Les notices de sécurité traduites se  trouvent dans la     ¦
 ¦            ¦ brochure GA11-0734 (pour la France).                       ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Germany    ¦ Die Sicherheitshinweise befinden sic h im "Handelssystem   ¦
 ¦            ¦ IBM 4680/IBM 4684 Sicherheitshinweis e", Teilenummer       ¦
 ¦            ¦ 25F6466.                                                  ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Italy      ¦ Gli avvisi di sicurezza tradotti si trovano nel manuale   ¦
 ¦            ¦ di sicurezza, codice GA13-1531.                           ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Norway     ¦ Du finner oversatte sikkerhetsmeldin ger i håndboken       ¦
 ¦            ¦ 4683/4684 Kassaterminal, Sikkerhetsi nformasjon,           ¦
 ¦            ¦ GA15-4011.                                                ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Portugal   ¦ Poderá encontrar as indicaç¦es de se gurança traduzidas no ¦
 ¦            ¦ manual de indicaç¦es de segurança do  seu país, GS88-0012. ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Spain      ¦ Puede encontrar las notas de segurid ad traducidas en el   ¦
 ¦            ¦ manual de notas de seguridad de su p aís, GA10-8943.       ¦
 +------------+------------------------------------- ----------------------¦
 ¦ Sweden     ¦ Svenska översättningar av varningste xterna finns i        ¦
 ¦            ¦ handboken Säkerhetsföreskrifter , GA14-2676.               ¦
 +-------------------------------------------------- ----------------------+
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 PREFACE Preface
 This manual is designed for service support personn el to use as a source
 of technical reference information about the:
  
     IBM 4693 Point of Sale Terminals
     IBM 4684 Point of Sale Terminals
     IBM 4683 Point of Sale Terminals
     Point of Sale Terminal I/O Devices
     Store Loop (Wiring and Theory of Operation)
     Cable Diagrams
  
 Note:   This manual is not intended to be used as an entr y point for
 problem determination or general repair procedure i nformation.
  
 Problem determination should begin in the Problem Determination Guide  or
 the Hardware Service Manual  for your particular point-of-sale terminal or
 store system operating system.
  
 Subtopics
 PREFACE.1 Store System Libraries
 PREFACE.2 Store System Related Publications -- Software
 PREFACE.3 Store System Related Publications -- Hardware
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 PREFACE.1 Store System Libraries
 IBM 4693 Point of Sale Terminals
  
     IBM 4693 Point of Sale Terminals:   Introduction and Planning Guide  -
     SA27-3977
  
     IBM 4693 Point of Sale Terminals:   Configuration and Operation Guide  -
     SA27-3978
  
     IBM 4693 Point of Sale Terminals:   Setup Instructions  - P/N 73G1012
  
     IBM 4693 Point of Sale Terminals:   Quick Reference Card  - P/N 73G1022
  
     IBM 4693 Point of Sale Terminals:   Maintenance Summary  - SX27-3919
  
     IBM 4693 Point of Sale Terminals:   Hardware Service Manual  - SY27-0337
  
     IBM Store Systems:   Hardware Service Manual for Input/Output Devices  -
     SY27-0339
  
     IBM 4693/4684/4683 Point of Sale Terminals:   Parts Catalog  - S131-0097
  
 IBM 4683/4684 Point of Sale Terminals
  
     IBM 4683 Point of Sale Terminal:   Installation Guide  - SA27-3783
  
     IBM 4684 Point of Sale Terminal:   Installation Guide  - SA27-3837
  
     IBM 4684 Point of Sale Terminal:   Introduction and Planning Guide  -
     SA27-3835
  
     IBM 4684 Store Loop Adapter/A:   Installation, Testing, Problem
     Determination, and Technical Reference  - SD21-0045
  
     IBM 4683/4684 Point of Sale Terminal:   Operations Guide  - SA27-3704
  
     IBM 4680 Store System and IBM 4683/4684 Point of Sa le Terminal:
     Problem Determination Guide  - SY27-0330
  
     IBM 4684 Point of Sale Terminal:   Maintenance Summary Card  - SX27-3885
  
     IBM 4680 Store System:   Terminal Test Procedures Reference Summary  -
     GX27-3779
  
     IBM 4683/4684 Point of Sale Terminal:   Maintenance Manual  - SY27-0295
  
     IBM Store Systems:   Hardware Service Manual for Input/Output Devices  -
     SY27-0339
  
     IBM 4693/4684/4683 Point of Sale Terminals:   Parts Catalog  - S131-0097
  
 IBM 4680 Store System Library
  
     IBM 4680 Store System:   Planning and Configuration Guide  - GC30-3532
  
     IBM 4680 Store System: Selecting Hardware and Softw are Components  -
     GA27-3691
  
     IBM 4680 Store System:   Preparing Your Site  - GA27-3692
  
     IBM 4680 BASIC:   Language Reference  - SC30-3356
  
     IBM 4680 Store System:   User's Guide  - SC30-3518
  
     IBM 4680 Store System:   Display Manager User's Guide  - SC30-3404
  
     IBM 4680 Store System:   Programming Guide  - SC30-3517
  
     IBM 4680 Store System:   Terminal Test Procedures Reference Summary  -
     GX27-3779
  
     IBM 4680 Store System and IBM 4683/4684 Point of Sa le Terminal:
     Problem Determination Guide  - SY27-0330
  
     IBM Personal System/2 Store Loop Adapter/A:   Installation and Setup
     Instructions  - SK2T-0318
  
     IBM 4680 Store System:   Messages Guide  - SC30-3521
  
     IBM Store Systems:   Hardware Technical Reference  - SY27-0336
  
 IBM 4690 Store System Library
  
     IBM 4690 Store System: Planning, Configuration, and  Installation Guide
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     - SC30-3600
  
     IBM 4690 Store System: Programming Guide  - SC30-3602
  
     IBM 4690 Store System: User's Guide  - SC30-3597
  
     IBM 4690 Store System: Communications Programming R eference  -
     SC30-3582
  
     IBM 4690 Store System: Messages Guide  - SC30-3598.
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 PREFACE.2 Store System Related Publications -- Soft ware
  
 IBM Retail Industry Programming Support Services
  
     IBM Retail Industry Programming Support Services:   Planning and
     Installation Guide  - SC33-0575
  
     IBM Retail Industry Programming Support Services:   Base Package
     Programmer's Guide  - SC33-0576
  
     IBM Point of Sale Subsystem/DOS: Programming Refere nce  - SC30-3621
  
     IBM Retail Industry Programming Support Services:   Host Communication
     Package Programmer's Guide  - SC33-0650
  
 IBM 4680 General Sales Application
  
     IBM 4680 General Sales Application:   Planning and Installation Guide  -
     GC30-3368
  
     IBM 4680 General Sales Application:   Guide to Operations  - SC30-3369
  
     IBM 4680 General Sales Application:   Programming Guide  - SC30-3370
  
     IBM 4680 General Sales Application - Price Manageme nt Feature:   User's
     Guide  - SC30-3461
  
     IBM 4680 General Sales Application - Terminal Offli ne Feature: User's
     Guide  - SC30-3499
  
 IBM 4680 Supermarket Application
  
     IBM 4680 Supermarket Application:   Planning and Installation Guide  -
     GC30-3371
  
     IBM 4680 Supermarket Application:   Guide to Operations  - SC30-3372
  
     IBM 4680 Supermarket Application:   Programming Guide  - SC30-3373
  
     IBM 4680 Supermarket Application - Terminal Offline  Feature:   User's
     Guide  - SC30-3512
  
     IBM 4680 Supermarket Application - Electronic Funds  Transfer Feature:
     User's Guide  - SC30-3513
  
 IBM 4680 Chain Drug Sales Application
  
     IBM 4680 Chain Drug Sales Application:   Planning and Installation
     Guide  - GC30-3412
  
     IBM 4680 Chain Drug Sales Application:   Guide to Operations  -
     SC30-3413
  
     IBM 4680 Chain Drug Sales Application:   Programming Guide  - SC30-3414
  
 IBM 4680 Store Management Application
  
     IBM 4680 Store Management Application:   Planning and Installation
     Guide  - GC30-3483
  
     IBM 4680 Store Management Application:   Guide to Operations  -
     SC30-3484
  
     IBM 4680 Store Management Application:   Programming Guide  - SC30-3487
  
     IBM 4680 Store Management Application - Inventory C ontrol Feature:
     User's Guide  - SC30-3485
  
     IBM 4680 Store Management Application - Price Manag ement Feature:
     User's Guide  - SC30-3486
  
 IBM 4684 Store Sales Application
  
     IBM 4684 Store Sales Application:   Planning and Installation Guide  -
     SB11-8470
  
     IBM 4684 Store Sales Application:   Programmer's Reference Manual  -
     SB11-8472
  
     IBM 4684 Store Sales Application:   Operator's Guide  - SB11-8471
  
     IBM 4684 Store Run-time Support System:   Installation and User's Guide
     - SB11-8552
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     IBM 4684 Store Application Tool Kit:   Programmer's Guide  - SB11-8478
  
 In-Store Processing
  
     In-Store Processing:   Application Development Guide  - SC30-3534
  
     In-Store Processing:   IBM AIX - Application Development Guide  -
     SC30-3537
  
     In-Store Processing:   IBM OS/2 Extended Edition - Application
     Development Guide  - SC30-3538
  
     In-Store Processing:   IBM OS/400 - Application Development Guide  -
     SC30-3535
  
     In-Store Processing:   IBM 4680 OS - Application Development Guide  -
     SC30-3536
  
 Networks
  
     IBM Local Area Network Support Program  - P/N 83X7873
  
     IBM PC Network Baseband Planning Guide  - S68X-2269
  
     IBM PC Network Broadband Guide  - S68X-2269
  
     IBM Token-Ring Network Introduction and Planning Gu ide  - GA27-3677
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 PREFACE.3 Store System Related Publications -- Hard ware
  
 Scanners
  
     IBM 1520 Hand-Held Scanner User's Guide  - GA27-3685
  
     IBM 4686 Retail Point of Sale Scanner:   Physical Planning,
     Installation, and Operation Guide  - SA27-3854
  
     IBM 4686 Retail Point of Sale Scanner:   Maintenance Manual  - SY27-0319
  
     IBM 4687 Point of Sale Scanner Model 1: Physical Pl anning,
     Installation, and Operation Guide  - SA27-3855
  
     IBM 4687 Point of Sale Scanner Model 1:   Maintenance Manual  -
     SY27-0317
  
     IBM 4687 Point of Sale Scanner Model 2:   Physical Planning Guide  -
     SA27-3882
  
     IBM 4687 Point of Sale Scanner Model 2:   Operator's Guide  - SA27-3884
  
     IBM 4687 Point of Sale Scanner Model 2:   Maintenance Manual  -
     SY27-0324
  
     IBM 4696 Point of Sale Scanner Scale:   Physical Planning,
     Installation, and Operation Guide  - GA27-3965
  
     IBM 4696 Point of Sale Scanner Scale:   Maintenance Manual  - SY27-0333
  
 IBM Personal Computer and IBM Personal System/2
  
     IBM Guide to Operations - Personal Computer/AT  - P/N 6280066
  
     IBM Guide to Operations - Personal Computer/AT - St ore Loop Adapter  -
     SA27-3694
  
     IBM Hardware Maintenance and Service - Personal Com puter/AT - Store
     Loop Adapter  - SX27-0296
  
     IBM Personal System/2 - Model 50 Quick Reference an d Reference
     Diskette  - S68X-2247
  
     IBM Personal System/2 - Model 60 Quick Reference an d Reference
     Diskette  - S68X-2213
  
     IBM Personal System/2 - Model 70 Quick Reference an d Reference
     Diskette  - S68X-2308
  
     IBM Personal System/2 - Model 80 Quick Reference an d Reference
     Diskette  - S68X-2284
  
     IBM Personal System/2 - Store Loop Adapter/A - Supp lements for the
     Hardware Maintenance Library  - SK2T-0319
  
 Cabling
  
     A Building Planning Guide for Communication Wiring  - G320-8059
  
     IBM Cabling System Planning and Installation Guide  - GA27-3361
  
     IBM Cabling System Catalog  - G570-2040
  
     IBM PC Network Broadband Guide  - S68X-2269
  
     IBM Token-Ring Network Introduction and Planning Gu ide  - GA27-3677
  
     Using the IBM Cabling System with Communication Pro ducts  - GA27-3620
  
 Setup and Verification
  
     IBM 4680 Store System:   Setup and Verification  - SA27-3703
  
 Subtopics
 PREFACE.3.1  General Publications
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 PREFACE.3.1 General Publications
  
     Advanced Data Communications for Stores - General I nformation   -
     GH20-2188
  
     Distributed Systems Executive - General Information  - GH19-6394
  
     IBM Disk Operating System 4.0  - P/N 6280256
  
     IBM Proprinters  - SC31-3793
  
     IBM 3270 Emulation Feature for the IBM 4680 Store S ystem  - (Online
     with the product)
  
     IBM 4680 Support for COBOL Version 2  - (Online with the product)
  
     IBM 4680 Store System Regression Tester  - (Online with the product)
  
     NetView Distribution Manager:   General Information  - GH19-6587
  
     Systems Network Architecture: General Overview  - GC30-3073
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 1.0 Topic 1.  4693 General Description
 This topic contains a general description of the 46 93 point-of-sale
 system.
  
 Subtopics
 1.1  General Description of the 4693 Point of Sale Term inals
 1.2  Model 202 System Unit Description
 1.3  PS/2 Option Adapter Support
 1.4  PS/2 I/O Support
 1.5  POS I/O Support
 1.6  Operating System Software Compatibility
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 1.1 General Description of the 4693 Point of Sale T erminals
  
 The following 4693 point-of-sale terminal models ar e available.  The
 models are similar in appearance and can attach the  same type of I/O
 devices.
  
 �   Single byte character set:  541, 421, 321, 202
 �   Double byte character set:  551, 431, 331, 212  (Distributed by World
     Trade only.)
  
 The single byte character set models provide 38 V d c and the double byte
 character set models provide 24 V dc for their atta ched single byte or
 double byte I/O devices.
  
 This manual discusses only the single byte characte r set models 541, 421,
 321 and 202.
  
 All models can, under software control, perform the  functions necessary to
 process point-of-sale transactions including data c ollection, credit
 authorization, price lookup, and communication with  a host processor or
 other systems.  They can also handle general busine ss and administrative
 operations.
  
 Subtopics
 1.1.1  Available Models
 1.1.2  Features
 1.1.3  Memory Subsystem Features
 1.1.4  Port, Interface, and Storage Devices
 1.1.5  Power Subsystem Features
 1.1.6  Internal System Loads
 1.1.7  Controls and Indicators for Models 541, 421, and 3 21
 1.1.8  Security Features
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 1.1.1 Available Models
  
 All models of the 4693 employ the modular design ap proach of the 4680
 System with a distributed I/O architecture.  All I/ O devices are cable
 attached to the main processing unit, called the sy stem unit.  These
 devices can be arranged on the top of the system un it, or on top of a cash
 drawer, to appear as an integrated terminal, or loc ated remotely up to
 3.8m (12 ft.) away.  All of the point-of-sale devic es, except the cash
 drawer, communicate with the system unit using a 2- wire RS-485 interface
 with the serial input/output communication (SIOC) i nterface protocol.
  
  
 Model 541 :  This model functions at the high end of the 4693  family.  It
 can function both as a store controller and as a po int-of-sale terminal.
 It can provide store controller support for other M odel 541 terminals and
 for Model 421 terminals.  It provides power to atta ched I/O devices and
 can provide point-of-sale support for one cable-att ached Model 202.
  
 Model 541 contains:
  
     486SLC2 processor
  
     Logic circuitry and the power supply
  
     An I/O attachment panel (tailgate) for connecti ng point-of-sale
     devices
  
     Card sockets for installing four IBM PS/2 optio n adapters
  
     Video - standard
  
     An optional diskette drive for 2.88 MB 3-1/2 in ch diskettes
  
     Optional 80, 160, or 250 MB 2-1/2 inch fixed di sk drives
  
  
 Model 421 :  Similar to the Model 541, Model 421 functions as  an
 intelligent point-of-sale terminal, providing power  to its own attached
 (I/O) devices, and can provide point-of-sale suppor t for one
 cable-attached Model 202 terminal.
  
 Model 421 contains:
  
     386SLC2 processor
  
     Logic circuitry and the power supply
  
     An I/O attachment panel (tailgate) for connecti ng point-of-sale
     devices
  
     Card sockets for installing two IBM PS/2 option  adapters
  
     Video - standard
  
  
 Model 321 :  This model functions as an intelligent point-of- sale terminal,
 providing power to its own attached (I/O) devices, and can provide
 point-of-sale support for one cable-attached Model 202 terminal.
  
 Model 321 contains:
  
     386SX processor
  
     Logic circuitry and the power supply
  
     An I/O attachment panel (tailgate) for connecti ng point-of-sale
     devices
  
     Card sockets for installing two IBM PS/2 option  adapters
  
     Video - optional
  
  
 Model 202 :  As the non-intelligent model or the satellite te rminal, Model
 202 is dependent on a Model 541, a Model 421, or a Model 321 for
 operation.  Each of the other models provide a sate llite socket as a
 standard feature.
  
 The Model 202 does not provide for any feature expa nsion capabilities for
 video.  It does provide two RS-232C ports as a stan dard feature.
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 1.1.2 Features
  
 Features of the 4693 include:
  
 �   Front access to internal components
  
     The internal components of the system unit can be easily installed or
     removed from the front of the system unit.  Thi s allows easy
     installation of features after system installat ion with minimal
     disturbance to the checkout stand.
  
 �   IBM Personal System/2 compatibility
  
     Applications written for a Personal System/2 sh ould run with no change
     on Models 541, 421, and 321 assuming that opera ting system I/O
     configuration requirements are met.
  
 �   Programmable power control
  
     The 4693 family of terminals provide a programm able power control
     feature that allows the end user, under softwar e control, to turn off
     the system and power back on at pre-determined times.
  
 �   Support for 4683 and 4684 I/O devices
  
     All models of the 4693 support many of the I/O devices used on the
     4683 and 4684 terminals.
  
 �   Store networking
  
     The 4693 family supports token-ring, baseband, store loop, and
     Ethernet network architectures.
  
 �   Integrated features
  
     Models 541, 421, and 321 provide ports for vide o (optional on Model
     321), two RS-232C ports, PS/2 keyboard, auxilia ry input device (mouse,
     touchscreen), one parallel interface device, an d RS-485 attached
     point-of-sale I/O.  The point-of-sale ports all ow attachment of
     devices such as cash drawers, scanners, display s, keyboards, and
     printers.
  
 �   Totals retention
  
     Model 541, 421, and 321 provide 36 KB nonvolati le random access memory
     for operating system and application use as tot als retention.  This
     memory area is powered by a 10-year battery.
  
     Model 202 provides 28 KB nonvolatile random acc ess memory.
  
 �   Host independence
  
     Model 541 does not require a host system althou gh it supports host
     communications.
  
 �   Media support
  
     Model 541 supports media.  A 3-1/2 inch diskett e and 2-1/2 inch small
     computer system interface (SCSI) fixed disk dri ves are optional.
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 1.1.3 Memory Subsystem Features
  
 The Models 541, 421, and 321 use the following type s of memory:
  
 �   Read-only memory (ROM)
 �   Random access memory (RAM)
 �   Nonvolatile random access memory (NVRAM)
  
 Subtopics
 1.1.3.1  ROM Subsystem
 1.1.3.2  RAM Subsystem
 1.1.3.3  NVRAM
 1.1.3.4  Memory Map
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 1.1.3.1 ROM Subsystem
  
 The ROM subsystem consists of 256 KB of physical me mory mapped in two 128
 KB pages.  It is located at the top of the first an d optionally at the
 last 1 MB of address space at power on time.  The R OM is socketed.
  
 Once power-on self test (POST) verifies proper func tioning of the system
 RAM, the basic input/output system (BIOS) microcode  is copied from ROM to
 RAM for faster BIOS operation (shadow ROM).  The sh adow RAM feature cannot
 be disabled.
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 1.1.3.2 RAM Subsystem
  
 All system boards have two single inline memory mod ule (SIMM) sockets for
 low power SIMMs.  Each socket has the capability of  supporting a 2 MB, 4
 MB, or 8 MB low power SIMMs.  With two 8 MB SIMMs i nstalled, the maximum
 usable memory is 15999 KB.  Refer to Figure 1  for the system memory map.
  
 Note:   Models 541 and 421 do not support standard PS/2 m emory SIMMs or
 PS/2 memory option adapters in the PS/2 adapter slo ts.
  
                              +------------+ FFFFFF <----- Ending Address
                              ¦    1 KB *  ¦
                              ¦   128 KB   ¦
                              ¦ System ROM ¦
                       FE0000 +------------¦ FDFFFF
                              ¦  896 KB +  ¦          * with save RAM active
                              ¦   13 MB    ¦            only 1K is reserved at
                              / System RAM /            top of 16 MB for system
                              ¦            ¦            ROM otherwise 128 KB
                       100000 +------------¦ 0FFFFF
                              ¦   128 KB   ¦
                              ¦ System ROM ¦
                       0E0000 +------------¦ 0DFFFF
                              ¦   128 KB   ¦
                              ¦  Adapter   ¦
                              ¦    I/O     ¦
                       0C0000 +------------¦ 0BFFFF
                              ¦   128 KB   ¦
                              ¦ Video RAM  ¦
                       0A0000 +------------¦ 09FFFF
                              ¦   640 KB   ¦
                              ¦ System RAM ¦
                              /            /
                              ¦            ¦
 Beginning Address --> 000000 +------------+
  
 Figure 1. Model 541 and 421 Memory Map
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 1.1.3.3 NVRAM
  
 Models 541, 421, and 321 each have 40 KB NVRAM.  32  KB is in the NVRAM
 section and 8 KB is included in the real time clock  (RTC) chip.  4 KB is
 reserved for by hardware system.
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 1.1.3.4 Memory Map
  
 Refer to Figure 2  for the SIOC subsystem memory map for adapter memo ry
 space usage.
  
  
                              +------------+ 3FFF <- ------- Ending Offset
                              ¦ 8 KB NVRAM ¦
                              ¦ (Optional) ¦
                              ¦            ¦
                              ¦            ¦
                              ¦            ¦
                         2000 +------------¦
                              ¦ 6 KB NVRAM ¦
                              ¦            ¦
                              ¦            ¦
                              ¦            ¦
                              ¦            ¦
                         0800 +------------¦
                              ¦   SSByte   ¦
                         07FF +------------¦
                              ¦  2 KB-1    ¦
                              ¦   Shared   ¦
                              ¦   Buffer   ¦
                              ¦            ¦
 Beginning Offset -----> 0000 +------------+
  
  
 Figure 2. 4693 SIOC Subsystem Memory Map
  
 The base address is configurable to any of the foll owing addresses:
  
 �   0C0000
 �   0C8000
 �   0D0000
 �   0D8000
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 1.1.4 Port, Interface, and Storage Devices
  
 Subtopics
 1.1.4.1  PS/2 Keyboard/Aux Device
 1.1.4.2  Video Support
 1.1.4.3  Type 4 Serial (Asynchronous) Port
 1.1.4.4  Parallel Port
 1.1.4.5  Point of Sale I/O Device Channel (SIO/CD) Interfac e
 1.1.4.6  Diskette Drive Interface
 1.1.4.7  Type 2 Controller SCSI Subsystem
 1.1.4.8  DASD Support (Model 541 only)
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 1.1.4.1 PS/2 Keyboard/Aux Device
  
 Models 541, 421, and 321 provide attachment support  for one PS/2 keyboard
 and one auxiliary device such as a pointing device.   The connector pinout
 assignments are detailed in Table 1 .
  
 +----------------------+
 ¦ Table 1. Keyboard/Aux¦
 ¦ Device Pinout        ¦
 ¦ Assignments (x2).    ¦
 +----------------------¦
 ¦  Pin   ¦    Signal     ¦
 +-------+--------------¦
 ¦   1   ¦     data     ¦
 +-------+--------------¦
 ¦   2   ¦   reserved   ¦
 +-------+--------------¦
 ¦   3   ¦    ground    ¦
 +-------+--------------¦
 ¦   4   ¦    +5 V dc   ¦
 +-------+--------------¦
 ¦   5   ¦     clock    ¦
 +-------+--------------¦
 ¦   6   ¦   reserved   ¦
 +----------------------+
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 1.1.4.2 Video Support
  
 Models 541 and 421 use the Speedway ISO chipset for  super video graphics
 array adapter (SVGA) video support.  The subsystem is capable of providing
 high resolution modes up to 1024x768x16 and extende d modes up to
 1053x768x16.  The connector pinout is detailed in Table 2 .
  
 Video support is available in Model 321 with the SV GA video adapter
 option.
  
 +-------------------------------------------------- --------+
 ¦ Table 2. Video Display Pinout Assignments                ¦
 +-------------------------------------------------- --------¦
 ¦  Pin   ¦   Planar Output   ¦  Monochrome  ¦      Color       ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   1   ¦        red       ¦    no pin   ¦       re d       ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   2   ¦       green      ¦     mono    ¦      gre en      ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   3   ¦       blue       ¦    no pin   ¦       bl ue      ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   4   ¦     ID bit 2     ¦    no pin   ¦      no pin     ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   5   ¦  digital ground  ¦  self test  ¦    self test    ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   6   ¦    red return    ¦  dummy pin  ¦    red r eturn   ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   7   ¦   green return   ¦ mono return ¦   green return  ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   8   ¦    blue return   ¦    no pin   ¦   blue r eturn   ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   9   ¦       plug       ¦    no pin   ¦      no pin     ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   10  ¦  digital ground  ¦   digital   ¦  digital  ground ¦
 ¦       ¦                  ¦    ground   ¦                 ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   11  ¦     ID bit 0     ¦    no pin   ¦  digital  ground ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   12  ¦     ID bit 1     ¦   digital   ¦      no pin     ¦
 ¦       ¦                  ¦    ground   ¦                 ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   13  ¦       hsync      ¦    hsync    ¦      hys nc      ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   14  ¦       vsync      ¦    vsync    ¦      vys nc      ¦
 +-------+------------------+-------------+--------- --------¦
 ¦   15  ¦     ID bit 3     ¦    no pin   ¦      no pin     ¦
 +-------------------------------------------------- --------¦
 ¦ Note:   Red, green, blue return are analog grounds.       ¦
 ¦ Digital ground is for sync returns and self test.   ID    ¦
 ¦ bit 0-3 is monitor ID bits.                              ¦
 +-------------------------------------------------- --------+
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 1.1.4.3 Type 4 Serial (Asynchronous) Port
  
 Models 541, 421, and 321 provide serial communicati on ports for
 asynchronous data transfers up to 345.6K bits per s econd.  Data transfers
 to/from the serial ports may be via PIO or DMA with  programmable
 arbitration levels.  The external interface uses a standard 9-pin "D"
 shell connector and pinout defined for RS-232C.
  
 The serial ports are designated Serial A and Serial  B for identification.
 The connector pinout assignments are detailed in  Table 3 .
  
 +-------------------------------------------------- --+
 ¦ Table 3. Serial Port Pinout Assignments (x2)       ¦
 +-------------------------------------------------- --¦
 ¦  Pin   ¦      Signal Name       ¦  Signal Direction   ¦
 +-------+-----------------------+------------------ --¦
 ¦   1   ¦  Data Carrier Detect  ¦     In (to DTE)    ¦
 +-------+-----------------------+------------------ --¦
 ¦   2   ¦      Receive Data     ¦         In         ¦
 +-------+-----------------------+------------------ --¦
 ¦   3   ¦     Transmit Data     ¦    Out (to DCE)    ¦
 +-------+-----------------------+------------------ --¦
 ¦   4   ¦  Data Terminal Ready  ¦         Out        ¦
 +-------+-----------------------+------------------ --¦
 ¦   5   ¦     Signal Ground     ¦       Common       ¦
 +-------+-----------------------+------------------ --¦
 ¦   6   ¦     Data Set Ready    ¦         In         ¦
 +-------+-----------------------+------------------ --¦
 ¦   7   ¦    Request to Send    ¦         Out        ¦
 +-------+-----------------------+------------------ --¦
 ¦   8   ¦     Clear to Send     ¦         In         ¦
 +-------+-----------------------+------------------ --¦
 ¦   9   ¦     Ring Indicator    ¦         In         ¦
 +-------------------------------------------------- --+
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 1.1.4.4 Parallel Port
  
 Models 541, 421, and 321 provide an enhanced parall el interface port that
 allows bidirectional output.  The interface support s level sensitive
 interrupts with readable interrupt pending status.  In addition, the
 parallel port may be configured for DMA operation w ith programmable
 arbitration levels.  The connector pinout assignmen ts are detailed in
 Table 4 .
  
 +------------------------------------+
 ¦ Table 4. Parallel Port Pinout      ¦
 ¦          Assignments               ¦
 +------------------------------------¦
 ¦   Pin    ¦        Signal Name        ¦
 +---------+--------------------------¦
 ¦    1    ¦          -Strobe         ¦
 +---------+--------------------------¦
 ¦    2    ¦        +Data bit 0       ¦
 +---------+--------------------------¦
 ¦    3    ¦        +Data bit 1       ¦
 +---------+--------------------------¦
 ¦    4    ¦        +Data bit 2       ¦
 +---------+--------------------------¦
 ¦    5    ¦        +Data bit 3       ¦
 +---------+--------------------------¦
 ¦    6    ¦        +Data bit 4       ¦
 +---------+--------------------------¦
 ¦    7    ¦        +Data bit 5       ¦
 +---------+--------------------------¦
 ¦    8    ¦        +Data bit 6       ¦
 +---------+--------------------------¦
 ¦    9    ¦        +Data bit 7       ¦
 +---------+--------------------------¦
 ¦    10   ¦       -Acknowledge       ¦
 +---------+--------------------------¦
 ¦    11   ¦           +Busy          ¦
 +---------+--------------------------¦
 ¦    12   ¦   +P End (out of paper)  ¦
 +---------+--------------------------¦
 ¦    13   ¦          +Select         ¦
 +---------+--------------------------¦
 ¦    14   ¦        -Auto feed        ¦
 +---------+--------------------------¦
 ¦    15   ¦          -Error          ¦
 +---------+--------------------------¦
 ¦    16   ¦    -Initialize printer   ¦
 +---------+--------------------------¦
 ¦    17   ¦       -Select input      ¦
 +---------+--------------------------¦
 ¦  18-25  ¦          Ground          ¦
 +------------------------------------+

Store Systems Technical Reference
Parallel Port

¦ Copyright IBM Corp. 1993
1.1.4.4 - 1



 1.1.4.5 Point of Sale I/O Device Channel (SIO/CD) I nterface
  
 The POS I/O device channel interface, also known as  the serial I/O/cash
 drawer (SIO/CD) interface, provides connectivity fo r the POS I/O devices,
 including cash drawers.  It also provides the abili ty to attach a Model
 202 with associated I/O up to 150m (492 ft.).  This  feature is integrated
 on the system board on all models and appears as in stalled in PS/2 option
 adapter slot 5 with POSID 'FFE2'.  This feature can  be disabled.
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 1.1.4.6 Diskette Drive Interface
  
 A diskette drive interface is provided on the syste m board.  A 1.44 or
 2.88 MB 1-inch slimline diskette drive is optional and is field
 installable.  The diskette drive is located behind the front access panel
 on the system unit.  The diskette opening can be lo cked by the system unit
 cover lock to prevent insertion or removal of a dis kette.  The
 specifications for the diskette drive are shown in Table 5 .  Model 541 is
 enabled to support the PS/2 removable media securit y diskette drive
 subsystem.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 5. 4.0 MB 3.5-inch Diskette Drive                                ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Specification    ¦    1.0 MB Mode    ¦   2.0 MB Mode    ¦   4.0 MB Mode    ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Unformatted     ¦  1.0 MB/diskette ¦ 2.0 MB/diske tte ¦ 4.0 MB/diskette ¦
 ¦ capacity        ¦                  ¦                 ¦  (4.0 MB Drive  ¦
 ¦                 ¦                  ¦                 ¦      Only)      ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Formatted       ¦        720       ¦       1.44      ¦       2.88      ¦
 ¦ capacity        ¦  KBytes/diskette ¦   MB/diskett e   ¦   MB/diskette   ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Track density   ¦      135 TPI     ¦     135 TPI     ¦     135 TPI     ¦
 ¦                 ¦   (tracks/inch)  ¦  (tracks/inc h)  ¦  (tracks/inch)  ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Number of       ¦  80 (00-79) per  ¦  80 (00-79) per ¦  80 (00-79) per ¦
 ¦ tracks          ¦       side       ¦       side      ¦       side      ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Number of heads ¦         2        ¦        2        ¦        2        ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Data rate       ¦   250 Kbits/sec  ¦  500 Kbits/s ec  ¦  1.0 MBits/sec  ¦
 +-----------------+-------------------------------- ----------------------¦
 ¦ Access Time:    ¦                                                      ¦
 +-----------------+-------------------------------- ----------------------¦
 ¦   Track to      ¦  3 msec maximum  ¦  3 msec maxi mum ¦  3 msec maximum ¦
 ¦   track         ¦                  ¦                 ¦                 ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦   Head settle   ¦  15 msec maximum ¦ 15 msec maxi mum ¦ 15 msec maximum ¦
 ¦   time          ¦                  ¦                 ¦                 ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦   Single track  ¦  18 msec maximum ¦ 18 msec maxi mum ¦ 18 msec maximum ¦
 ¦   access        ¦                  ¦                 ¦                 ¦
 +-----------------+------------------+------------- ----+-----------------¦
 ¦ Rotation Speed  ¦   300 RPM ±1.5%  ¦  300 RPM ±1. 5%  ¦  300 RPM ±1.5%  ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Note:   For more detailed information, refer to Engineeri ng             ¦
 ¦ Specification P/N 5897662, 2.0 MB--3.5-inch Flexible Diskette Drive, 1  ¦
 ¦ Inch High . or Engineering Specification P/N 5897633, 4.0 MB--3.5-inch   ¦
 ¦ Flexible Diskette Drive, 1 Inch High .                                  ¦
 +-------------------------------------------------- ----------------------+
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 1.1.4.7 Type 2 Controller SCSI Subsystem
  
 Model 541 provides SCSI subsystem support for two i nternally mounted
 drives.  Terminators are included on the system boa rd so external
 terminators are not required.  Model 541 does not p rovide an external SCSI
 port for attaching additional SCSI devices.  Additi onal SCSI devices can
 be attached by installing a PS/2 SCSI option adapte r in an available
 option adapter slot.  A diskette drive is required with a fixed disk
 drive.
  
 Model 541 supports the 80 MB and 160 MB, 2½ inch fi xed disk drives.
 Factory installed drives are pre-configured by loca tion.  The first drive
 is always located in the left position when viewed from the front.  This
 drive is assigned SCSI ID 6, LUN 0.  The second dri ve is assigned SCSI ID
 5, LUN 0.  The SCSI ID numbers can be changed using  the reference diskette
 utilities.  The selectable boot drive feature is al so supported which
 allows selection of the default drive.  The default  boot drive is the
 diskette drive followed by the drive with SCSI ID 6 .
  
 The first fixed disk drive has the system partition  that contains the
 reference diskette function.  The system partition uses 3 MB of available
 disk space.
  
 The file characteristics are detailed in Table 6 .
  
 +-------------------------------------------------- ---------+
 ¦ Table 6. 2 1/2-inch Fixed Disk Drive Specificatio ns       ¦
 +-------------------------------------------------- ---------¦
 ¦              Type              ¦    80 MB     ¦    160 MB    ¦
 +-------------------------------+-------------+---- ---------¦
 ¦         BIOS Capacity         ¦    80 MB    ¦    160 MB   ¦
 +-------------------------------+-------------+---- ---------¦
 ¦          Bytes/Sector         ¦     512     ¦     512     ¦
 +-------------------------------+-------------+---- ---------¦
 ¦         Sectors/Track         ¦     47+1    ¦     47+1    ¦
 +-------------------------------+-------------+---- ---------¦
 ¦        Number of Heads        ¦      1      ¦      2      ¦
 +-------------------------------+-------------+---- ---------¦
 ¦        Number of Disks        ¦      1      ¦      1      ¦
 +-------------------------------+-------------+---- ---------¦
 ¦  Media Data Rate (Mbits/sec)  ¦  16.2/24.0  ¦  16 .2/24.0  ¦
 +-------------------------------------------------- ---------+
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 1.1.4.8 DASD Support (Model 541 only)
  
 Model 541 accommodates two internally mounted 2½" f ixed disk drives and
 one 25mm (1-in.) high diskette drive.  Model 541 al so supports medialess
 configurations.
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 1.1.5 Power Subsystem Features
  
 Subtopics
 1.1.5.1  Programmable Power Control/RAM Retention
 1.1.5.2  System States
 1.1.5.3  Battery Operation
 1.1.5.4  Battery Performance
 1.1.5.5  Power Supply Description
 1.1.5.6  Power Supply Output Voltages and Currents
 1.1.5.7  Auxiliary Power Source Requirements
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 1.1.5.1 Programmable Power Control/RAM Retention
  
 Models 541, 421, and 321 provide programmable power  control capability.
 Unlike the 4683 and 4684 terminals, power state cha nges are now controlled
 by hardware logic.  This allows software to control  machine operating
 state without the use of a mechanical switch.  For example, an application
 can instruct a terminal to power off and either set  a timer (alarm clock
 feature) or allow a ring indicate signal on one of the base RS-232C ports
 to power back on.
  
 Note:   The RAM retention feature is only supported by 46 90 OS and SDOS.
  
 Models 541, 421, and 321 include a memory subsystem  to provide a feature
 similar to the 4683 that allows the terminal to be non-operational yet
 retain the program load in memory.  As long as AC o r battery power is
 available to the system, power is provided to the m emory subsystem.  With
 the proper operating system support, this feature a llows the system to
 have an "instant on"  mode by eliminating the need to reload the operating
 system and application during each power sequence.  For Model 541, the
 operating system is given control within 15 seconds  of restoration of
 power and within 10 seconds for Model 421 and Model  321.
  
 When the terminal is in a non-operational mode (tha t is, not ON), the
 memory retention feature does not  power the installed PS/2 option
 adapters.  Therefore, the 4693 does not support mem ory added with PS/2
 memory option cards.  Whenever the terminal is powe red ON from a
 non-operational state (for example, as standby or b ackup), the
 microchannel bus is reset.
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 1.1.5.2 System States
  
 The terminal has two basic modes, operational and n on-operational.  The
 operational mode is defined as a fully functioning system with power
 applied to the attached I/O devices.  The non-opera tional mode appears as
 non-functioning.  The non-operational mode has five  different states plus
 two fault conditions depending on the hardware and software conditions
 which are defined in Table 7 .
  
 +-------------------------------------------------- --------------------------------------------------- -------+
 ¦ Table 7. System States                                                                                     ¦
 +-------------------------------------------------- --------------------------------------------------- -------¦
 ¦                     ¦          ¦          ¦          ¦          ¦ Main      ¦ Ready     ¦          ¦         ¦
 ¦ State                ¦ AC       ¦ +5CONT   ¦ +5PPC    ¦ +5LM     ¦ Converter ¦ LED      ¦ O/T LED   ¦ O/C LED
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ ON                  ¦ Present  ¦ ON       ¦ ON       ¦ ON       ¦ ON       ¦ ON       ¦ OFF      ¦ O FF     ¦
 ¦ Fully Operational   ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ POWER DOWN          ¦ Absent   ¦ OFF      ¦ OFF      ¦ OFF      ¦ OFF      ¦ OFF      ¦ OFF      ¦ O FF     ¦
 ¦ Mem Ret disabled or ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 ¦ battery power       ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 ¦ absent              ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ INTERLOCK SHUTDOWN  ¦ Absent   ¦ ON       ¦ ON       ¦ OFF      ¦ OFF      ¦ ON       ¦ OFF      ¦ O FF     ¦
 ¦ Interlock or        ¦ or       ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 ¦ battery absent      ¦ Present  ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ OFF                 ¦ Present  ¦ ON       ¦ ON       ¦ OFF      ¦ OFF      ¦ OFF      ¦ OFF      ¦ O FF     ¦
 ¦ Mem retention       ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 ¦ disabled            ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ BACKUP              ¦ Absent   ¦ ON       ¦ OFF      ¦ ON       ¦ OFF      ¦ OFF      ¦ OFF      ¦ O FF     ¦
 ¦ Mem Retention       ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 ¦ Enabled, battery    ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 ¦ power present       ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ STANDBY             ¦ Present  ¦ ON       ¦ ON       ¦ ON       ¦ OFF      ¦ OFF      ¦ OFF      ¦ O FF     ¦
 ¦ Mem Retention       ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 ¦ Enabled             ¦          ¦          ¦          ¦          ¦          ¦          ¦          ¦         ¦
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ Overtemperature     ¦ Present  ¦ ON       ¦ ON       ¦ OFF      ¦ OFF      ¦ OFF      ¦ ON       ¦ O FF     ¦
 +---------------------+----------+----------+------ ----+----------+----------+----------+----------+-- -------¦
 ¦ Overcurrent         ¦ Present  ¦ ON       ¦ ON       ¦ OFF      ¦ OFF      ¦ OFF      ¦ OFF      ¦ O N      ¦
 +-------------------------------------------------- --------------------------------------------------- -------+
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 1.1.5.3 Battery Operation
  
 If the RAM retention function is enabled and AC pow er is removed, the
 memory is preserved when battery power is available .  There are two
 battery capacity options:  500 milliamp hour (mah) and 3600 mah.  Actual
 discharge time depends on battery capacity, state o f charge of the
 battery, and memory installed on the system board.  The system
 automatically disconnects the battery when voltage drops below 5 V,
 protecting the battery from deep discharges.  The b attery also contains a
 positive temperature coefficient (PTC) switch to gu ard against direct
 shorts on the battery.
  
 The battery is located behind the front customer se rvice cover.  It does
 not require any tools to install or remove and is r eadily accessible
 without disturbing the system components.  Once the  warranty period has
 expired, the batteries are a customer maintenance i tem.  Batteries have a
 two year shelf life and should not be purchased in bulk as spares.  No
 provision for testing the battery is available exce pt through actual use.
  
 Note:   These batteries are nickel-cadmium type compositi on.  Because of
 country laws, these batteries require special dispo sal procedures
 according to local country regulations.  Batteries cannot be disposed in
 landfills.
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 1.1.5.4 Battery Performance
  
 The battery is rated for 4 years or 1000 recharge c ycles whichever comes
 first when used in typical environments (25°C).  Re charge time is 6 hours
 for the 500 mah battery and 23 hours for the 3600 m ah battery.  Battery
 performance is reduced by 20% when used at the uppe r supported ambient
 environments (40°C).
  
 Refer to Table 8  for retention times at 25°C based on memory
 configurations.
  
 +-------------------------------------------------- ------+
 ¦ Table 8. Battery Run Times by Memory Configuratio n at  ¦
 ¦          25°C                                          ¦
 +-------------------------------------------------- ------¦
 ¦  Memory Size   ¦  500 mah Battery   ¦  3600 mah Battery   ¦
 +---------------+-------------------+-------------- ------¦
 ¦  2 MB - 10 MB ¦      5 Hours      ¦      36 Hours       ¦
 +-------------------------------------------------- ------+
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 1.1.5.5 Power Supply Description
  
 Power requirements are supplied by a 177 Watt, 4 ou tput level switching
 regulated power supply.  It provides a +38 V dc out put for the printers
 and cash drawers for the 4683/4684 family.
  
 It is available in two voltage ranges.  The low vol tage nominal input
 range is 100-127 V rms and the high nominal input r ange is 200-240 V rms.
 For more detailed information refer to 177 Watt +38 V dc Version
 Multi-Output Power Supply Specification , P/N 74F6263.
  
 AC input is applied through an appliance coupler pe r IEC 320 Sheet C14.
 AC input protection is provided by a non-replaceabl e fuse located internal
 to the power supply.  A convenience outlet, per IEC  320-2-2 Sheet F, is
 provided for the attachment of a supported monitor.   The power to the
 convenience outlet is controlled by the Mode Contro l switch and is fused
 for overcurrent protection with an externally acces sible fuse.  The fuse
 rating for low voltage applications is 2.5 A, 250 V  Time Delay (1.25-inch
 x .25 inch) and for high voltage applications 2.5 A , 250 V IEC12 /Sheet
 III Time Lag (5mm x 20mm).
  
 Note:   Only supported video displays  should be attached to the convenience
 outlet.  Attachment of any other devices, including  power strips, violates
 safety certifications .
  
 The power supply also provides overtemperature, ove rvoltage, and
 overcurrent protection.  The power supply resets to  normal operation if
 the fault is removed and the Mode Control switch cy cled.  In addition, the
 power supply illuminates indicator lights identifyi ng overtemperature and
 overcurrent conditions.
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 1.1.5.6 Power Supply Output Voltages and Currents
  
 +-------------------------------------------------- --------------------------------------+
 ¦ Table 9. Output Voltage and Load Current Distribu tion                                  ¦
 +-------------------------------------------------- --------------------------------------¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦     Output ¦    Nominal ¦             Tolerance ¦     Maximum ¦    Minimum ¦     Ripple ¦
 ¦  Level (V) ¦ Voltage (V)¦                     % ¦  Current (A)¦ Current (A)¦ (pk-pk mV) ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦        +5L ¦      5.000 ¦                +5, -4 ¦      12.000 ¦      0.250 ¦         50 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦       +12L ¦     12.000 ¦                +5, -4 ¦       0.800 ¦      0.020 ¦        100 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦       -12L ¦    -12.000 ¦                +5, -4 ¦       0.350 ¦      0.120 ¦        240 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦      +5SDL ¦      5.000 ¦                +5, -2 ¦       2.600 ¦      0.200 ¦         50 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦     +12SDL ¦     12.000 ¦                +5, -4 ¦       2.600 ¦      0.000 ¦        100 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦     +38SDL ¦     38.000 ¦                +8, -8 ¦       1.300 ¦      0.000 ¦        600 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦       +5LM ¦      5.000 ¦                +5, -4 ¦       1.200 ¦      0.000 ¦         50 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦      +5PPC ¦      5.000 ¦                +5, -4 ¦       0.070 ¦      0.000 ¦         50 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦     +5CONT ¦      5.000 ¦                +5, -4 ¦       0.230 ¦      0.000 ¦         50 ¦
 +------------+------------+-----------------------+ ------------+------------+------------¦
 ¦   +BATTERY ¦      7.250 ¦   4.9 V dc - 7.5 V dc ¦       0.240 ¦      0.055 ¦        100 ¦
 +-------------------------------------------------- --------------------------------------+
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 1.1.5.7 Auxiliary Power Source Requirements
  
 AC input power may be provided by a back-up power s ource.  This may be
 accomplished using an auxiliary power source such a s a motor generator or
 uninterruptible power source (UPS).  Refer to Table 10  for requirements
 for a backup power source.
  
 +-------------------------------------------------- --------------------------------------+
 ¦ Table 10. Electrical Power Requirements for Stand by Power Supply                       ¦
 +-------------------------------------------------- --------------------------------------¦
 ¦ Features of a Standby Power  ¦                                                          ¦
 ¦ Supply                       ¦     Requirements of the 4693 Point-of-Sale Terminals      ¦
 +-----------------------------+-------------------- --------------------------------------¦
 ¦ rms Voltage Output          ¦ 100-127 V AC ±5 V A C        ¦ 200-240 V AC ±10 V AC      ¦
 +-----------------------------+-------------------- --------------------------------------¦
 ¦                             ¦  Sinewave approxima tion.  A squarewave is acceptable if  ¦
 ¦                             ¦ the peak voltage re quirements are met.  (Peak voltage is ¦
 ¦ Waveform:                   ¦                     to be =128 V AC.)                    ¦
 +-----------------------------+-------------------- --------------------------------------¦
 ¦ Harmonic content            ¦ <10%                        ¦ <10%                       ¦
 +-----------------------------+-------------------- ---------+----------------------------¦
 ¦ Output frequency            ¦ 60 Hz ±3                    ¦ 50 Hz ±3                   ¦
 +-----------------------------+-------------------- ---------+----------------------------¦
 ¦ Transfer time (length of    ¦ =10 milliseconds            ¦ =10 milliseconds           ¦
 ¦ interruption to the         ¦                             ¦                            ¦
 ¦ critical load)              ¦                             ¦                            ¦
 +-----------------------------+-------------------- ---------+----------------------------¦
 ¦ Transfer threshold when     ¦ 96 to 104 V AC              ¦ 192 to 208 V AC            ¦
 ¦ switching from utility      ¦                             ¦                            ¦
 ¦ power to standby power      ¦                             ¦                            ¦
 ¦ supply                      ¦                             ¦                            ¦
 +-----------------------------+-------------------- ---------+----------------------------¦
 ¦ Transfer threshold when     ¦ =104 V AC                   ¦ =208 V AC                  ¦
 ¦ switching from standby      ¦                             ¦                            ¦
 ¦ power supply to utility     ¦                             ¦                            ¦
 ¦ power                       ¦                             ¦                            ¦
 +-----------------------------+-------------------- --------------------------------------¦
 ¦ Overcurrent protection:     ¦ Current limiting ci rcuitry (output should remain stable) ¦
 +-----------------------------+-------------------- --------------------------------------¦
 ¦ Battery:                    ¦     Sealed lead aci d, maintenance-free is recommended    ¦
 +-------------------------------------------------- --------------------------------------+
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 1.1.6 Internal System Loads
  
 The system unit provides power for the internal DAS D and microchannel
 cards per Table 11 .
  
 +-------------------------------------------------- ----------------------------+
 ¦ Table 11. Internal DC Loads.  Loads are listed in  milliamps.                 ¦
 +-------------------------------------------------- ----------------------------¦
 ¦ Load           ¦ +5VL  ¦ +12VL   ¦ -12VL  ¦ +5LM  ¦ +5PPC ¦ +5CONT ¦ +BATTERY   ¦
 +---------------+-------+--------+-------+-------+- ------+--------+------------¦
 ¦ System Board  ¦ 3750  ¦ 40     ¦ 40    ¦ 1200  ¦ 40    ¦ 230    ¦ 240        ¦
 ¦ (inc. SCSI    ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 ¦ logic)        ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 +---------------+-------+--------+-------+-------+- ------+--------+------------¦
 ¦ Fan           ¦ 0     ¦ 0      ¦ 150   ¦ 0     ¦ 0     ¦ 0      ¦ 0          ¦
 +---------------+-------+--------+-------+-------+- ------+--------+------------¦
 ¦ MCA Cards per ¦ 1600  ¦ 175    ¦ 40    ¦ 0     ¦ 0     ¦ 0      ¦ 0          ¦
 ¦ slot          ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 +---------------+-------+--------+-------+-------+- ------+--------+------------¦
 ¦ Diskette      ¦ 600   ¦ 0      ¦ 0     ¦ 0     ¦ 0     ¦ 0      ¦ 0          ¦
 ¦ Drive         ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 ¦ 1.44 MB/2.88  ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 ¦ MB            ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 +---------------+-------+--------+-------+-------+- ------+--------+------------¦
 ¦ Fixed Disk    ¦ 600   ¦ 0      ¦ 0     ¦ 0     ¦ 0     ¦ 0      ¦ 0          ¦
 ¦ Drive, 2½"    ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 ¦ per device    ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 ¦ (operating)   ¦       ¦        ¦       ¦       ¦       ¦        ¦            ¦
 +-------------------------------------------------- ----------------------------+
  
 Subtopics
 1.1.6.1  System Operation Interlock
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 1.1.6.1 System Operation Interlock
  
 An access interlock is provided to prevent the remo val of logic cards or
 power supply when the terminal is operational or ra m retention (+5LM)
 active.  This is to prevent hot-plugging of system board, possibly causing
 damage.
  
 This interlock is accomplished by a sequential disa ssembly procedure.  The
 power supply or logic cards cannot be removed witho ut removing the battery
 or the interlock connector (for systems without bat teries such as the
 Model 202 or some Model 541s).  If the terminal is still on, when the
 battery or the interlock connector is removed, the system powers down and
 the memory retention voltage to the terminal system  board (+5LM) is
 removed.
  
 Note:   The terminal does not operate without the battery  or the interlock
 installed in the power supply.  However, the batter y does not have to be
 'good' in order for the terminal to operate.
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 1.1.7 Controls and Indicators for Models 541, 421, and 321
  
 The operator access areas for Models 541, 421, and 321 are shown in
 Figure 3   and Figure 4 .  This area is accessible by opening the front
 access door on the front of the terminal.  Refer to  Table 12   for the
 relationships between system state and indicator st atus.
  
 Note:   No method is provided to test the LEDs for proper  operation.
  
  
 Mode Control Switch :  A single white momentary contact pushbutton loca ted
 behind the access door on the front of the terminal .  Switch actuation
 causes the terminal to toggle between the ready and  non-ready modes.
 There is a marking adjacent to the switch (open cir cle, ISO/DIS-6329) to
 identify this control.
  
  
 Ready Indicator :  A green LED located adjacent to the Mode Control  switch
 indicates the operational status of the terminal.  When the indicator is
 illuminated, the power is applied to the terminal i ncluding I/O for normal
 operation.  When the indicator is off, the terminal  is not operational.
  
  
 Fixed Disk Drive Access Indicator :  A yellow LED to the right of the Ready
 indicator indicates fixed disk drive access activit y when illuminated.
 There is a marking adjacent to the LED to identify this indicator.  In
 Model 541 without a fixed disk drive, this indicato r is present but
 non-functional.
  
  
 System Board Good Indicator :  A green LED with a numeral '1' marked
 adjacent to it indicates the state of the system bo ard.  After completion
 of power-on self tests (POST), with no errors detec ted on the system
 board, this indicator is illuminated.
  
  
 Power Supply Good Indicator :  A green LED with a numeral '2' marked
 adjacent to it indicates the state of the power sup ply.  When the
 indicator is illuminated, AC is available to the te rminal and the power
 supply is good (not defective).  This control is pr ovided to help isolate
 problems between the system board and the power sup ply.
  
  
 Overtemperature Indicator :  A yellow LED with a numeral '2' marked
 adjacent to it indicates a terminal overtemperature  condition.  When an
 overtemperature condition is detected, the indicato r is illuminated and
 the power supply is shutdown except for the power s upply control
 circuitry.  The temperature sensing element and the  circuitry to initiate
 the power supply shutdown and LED illumination is l ocated within the power
 supply.  After the overtemperature condition is cor rected, actuating the
 Mode Control switch resets the power supply overtem perature circuit and
 changes the state to operational.
  
  
 Overcurrent Indicator :  A yellow LED with a numeral '4' adjacent to it
 indicates an overcurrent (external to the power sup ply) condition.  The
 indicator is illuminated when an overcurrent condit ion is detected and is
 controlled by the control voltage circuitry in the power supply.  After
 the overcurrent condition is corrected, actuating t he Mode Control switch
 resets the power supply overcurrent circuit.
  
  
 Reset Switch :  A momentary contact pushbutton switch is located  in a
 recess on the operator panel access door provides a  method to reset the
 hardware to a known state.  An adjacent symbol iden tifies the Reset
 switch.  Actuating the switch causes a non-maskable  interrupt (NMI) to be
 generated.  The system's handling of the NMI depend s on the system's state
 when the NMI occurs:
  
 �   If the system is not operational, power is remov ed to the memory
     subsystem (disable RAM retention) and disables any programmed power on
     condition.
  
 �   If the actuation occurs during POST when the ind icator on the cursor
     is on the right side of the display (video or P OS display), the system
     is reset to a default state (NVRAM is cleared) and the reference
     diskette is automatically invoked.
  
 �   If the system is operational, without software t rapping of the
     interrupt, the system performs a warm boot proc edure.
  
  
 Mechanical Keylock (Model 541 only) :  The keylock is available as a
 feature to provide security for diskette drive medi a and fixed disks.
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 When the keylock is in the locked position, a flag is extended across the
 diskette media slot which prevents insertion or rem oval of media.  The
 keylock also prevents removal of the system unit fr ont access cover.  This
 prevents access to the interior and provides securi ty to data on the fixed
 disk drive.
  
 +-------------------------------------------------- --------------------------------------------------- -------+
 ¦ Table 12. Indicator Matrix                                                                                 ¦
 +-------------------------------------------------- --------------------------------------------------- -------¦
 ¦                       ¦           ¦           ¦            ¦ System     ¦ Power      ¦           ¦           ¦
 ¦                       ¦           ¦ Main       ¦            ¦ Board      ¦ Supply     ¦           ¦           ¦
 ¦                       ¦           ¦ Power      ¦ Ready       ¦ Good      ¦ Good      ¦ O/T        ¦ O/C       ¦
 ¦ State                  ¦ AC        ¦ Converter  ¦ Indicator   ¦ Indicator  ¦ Indicator  ¦ Indicator  ¦ Indicator
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ ON                    ¦ Present   ¦ ON        ¦ O N         ¦ ON        ¦ ON        ¦ OFF       ¦ OFF        ¦
 ¦ Fully Operational     ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ POWER DOWN            ¦ Absent    ¦ OFF       ¦ O FF        ¦ OFF       ¦ OFF       ¦ OFF       ¦ OFF        ¦
 ¦ Mem Ret disabled,     ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 ¦ battery power absent  ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ INTERLOCK SHUTDOWN    ¦ Absent or ¦ ON        ¦ O N         ¦ OFF       ¦ OFF       ¦ ON        ¦ OFF        ¦
 ¦ Interlock or battery  ¦ Present   ¦           ¦            ¦           ¦           ¦           ¦           ¦
 ¦ absent                ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ OFF                   ¦ Present   ¦ OFF       ¦ O FF        ¦ ON        ¦ ON        ¦ OFF       ¦ OFF        ¦
 ¦ Mem retention         ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 ¦ disabled              ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ BACKUP                ¦ Absent    ¦ OFF       ¦ O FF        ¦ OFF       ¦ OFF       ¦ OFF       ¦ OFF        ¦
 ¦ Mem Retention         ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 ¦ Enabled, battery      ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 ¦ power present         ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ STANDBY               ¦ Present   ¦ OFF       ¦ O FF        ¦ ON        ¦ ON        ¦ OFF       ¦ OFF        ¦
 ¦ Mem Retention Enabled ¦           ¦           ¦            ¦           ¦           ¦           ¦           ¦
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ Overtemperature       ¦ Present   ¦ OFF       ¦ O FF        ¦ OFF       ¦ OFF       ¦ ON        ¦ OFF        ¦
 +-----------------------+-----------+-----------+-- ----------+-----------+-----------+-----------+---- -------¦
 ¦ Overcurrent           ¦ Present   ¦ OFF       ¦ O FF        ¦ OFF       ¦ OFF       ¦ OFF       ¦ ON        ¦
 +-------------------------------------------------- --------------------------------------------------- -------+
  
  
                                 PICTURE 1
  
  
 Figure 3. Model 541 Operator Access Area with Acces s Door Open
  
  
                                 PICTURE 2
  
  
 Figure 4. Models 421 and 321 Operator Access Area w ith Access Door Open
  
  
  
 PICTURE 3
  
  
 Figure 5. Model 541 Rear I/O Connector Panel Area
  
  
  
 PICTURE 4
  
  
 Figure 6. Model 421 Rear I/O Connector Panel Area
  
  
  
 PICTURE 5
  
  
 Figure 7. Model 321 Rear I/O Connector Panel Area

Store Systems Technical Reference
Controls and Indicators for Models 541, 421, and 321

¦ Copyright IBM Corp. 1993
1.1.7 - 2



 1.1.8 Security Features
  
 The 4693 provides both physical and password securi ty including:
  
 �   Support for PS/2 power on password enabled by us ing the reference
     diskette.
  
 �   Support for PS/2 keyboard password enabled by us ing the reference
     diskette.
  
 �   Lockable diskette drive access area (Model 541 o nly)
  
 �   Lockable system unit covers (Model 541 only)
  
 There is no provision to electronically sense lock position
 (locked/unlocked).
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 1.2 Model 202 System Unit Description
  
 Model 202 is the 4693 version of the 4683 Model 2 s ystem unit except that
 Model 202 does not provide the off-line capability mode provided by the
 4683 Model A02.  Like the 4683 Model 002, Model 202  is a non-intelligent
 unit that provides the capability to attach a secon d POS workstation to
 each Model 541, Model 421, and Model 321.  The Mode l 202 system unit
 provides power to the I/O and handles the serial I/ O communication with
 the main system unit.  Model 202 does not have an a pplication processing
 capability.  The application running in the intelli gent system unit (Model
 543, Model 421, or Model 321) sees the Model 202 I/ O as a second set of
 attached I/O.
  
 Model 202 is controlled by the microcode in the two  805X processors on the
 system unit logic card.  One processor acts as the primary interface to
 the intelligent system units and also controls acce ss to the hard totals,
 cash drawers, and power control functions.  The oth er processor handles
 the RS-232C communications.
  
 Subtopics
 1.2.1  Implementation Overview
 1.2.2  Subsystem Features
 1.2.3  Internal System Loads
 1.2.4  Controls and Indicators for Model 202
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 1.2.1 Implementation Overview
  
 �   2 12Mhz Intel 805X processors
 �   32K NVRAM (4K reserved for hardware)
 �   Programmable power (through Model 541, Model 421 , Model 321)
 �   89mm high system unit
 �   4680 device channel support (468X I/O devices)
 �   Ten POS I/O ports
 �   2 RS-232C ports (9-pin D shell style)
 �   No DASD support
 �   No PS/2 keyboard, mouse, parallel printer suppor t
 �   No PS/2 speaker support
 �   No video support
 �   Not upgradeable
 �   No feature expansion options
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 1.2.2 Subsystem Features
  
 Subtopics
 1.2.2.1  Programmable Power Control
 1.2.2.2  Serial (Asynchronous) Port
 1.2.2.3  Power Supply and Auxiliary Power Source Requiremen ts
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 1.2.2.1 Programmable Power Control
  
 Model 202 supports the programmable power control f unction provided by the
 Model 541, Model 421, and Model 321 system.  When t he Model 541, Model
 421, or Model 321 powers down for any event (Mode C ontrol switch
 activation, software shutdown, or a fault condition ) or powers up (timer
 on or Mode Control switch activation), the attached  Model 202 system, by
 default, follows the same sequence.  The Model 202 Mode Control switch can
 also control the system unit's operational state.
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 1.2.2.2 Serial (Asynchronous) Port
  
 Model 202 provides serial communication ports using  a 16450 UART for
 asynchronous data transfers up to 9600 bps.  The ex ternal interface uses a
 standard 9-pin "D" shell connector and pinout defin ed for RS-232C.  The
 voltage levels are EIA only on the RS-232C interfac e.
  
 The serial ports are designated Serial A and Serial  B for identification.
 The connector pinout assignments are detailed in  Table 13  for a DTE
 device.
  
 +-------------------------------------------------- --+
 ¦ Table 13. Serial Port Pinout Assignments (x2)      ¦
 +-------------------------------------------------- --¦
 ¦  Pin   ¦      Signal Name       ¦  Signal Direction   ¦
 +-------+-----------------------+------------------ --¦
 ¦   1   ¦        Reserved       ¦     In (to DTE)    ¦
 +-------+-----------------------+------------------ --¦
 ¦   2   ¦      Receive Data     ¦         In         ¦
 +-------+-----------------------+------------------ --¦
 ¦   3   ¦     Transmit Data     ¦    Out (to DCE)    ¦
 +-------+-----------------------+------------------ --¦
 ¦   4   ¦  Data Terminal Ready  ¦         Out        ¦
 +-------+-----------------------+------------------ --¦
 ¦   5   ¦     Signal Ground     ¦       Common       ¦
 +-------+-----------------------+------------------ --¦
 ¦   6   ¦     Data Set Ready    ¦         In         ¦
 +-------+-----------------------+------------------ --¦
 ¦   7   ¦    Request to Send    ¦         Out        ¦
 +-------+-----------------------+------------------ --¦
 ¦   8   ¦     Clear to Send     ¦         In         ¦
 +-------+-----------------------+------------------ --¦
 ¦   9   ¦        Reserved       ¦                    ¦
 +-------------------------------------------------- --+
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 1.2.2.3 Power Supply and Auxiliary Power Source Req uirements
  
 The requirements are the same as other models.  Ref er to "Power Subsystem
 Features" in topic 1.1.5 .
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 1.2.3 Internal System Loads
  
 The system unit power supply provides power for int ernal and external
 loads.  The internal loads are defined in Table 14 .
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 14. Internal DC Loads.  Loads are listed in  milliamps.           ¦
 +-------------------------------------------------- ----------------------¦
 ¦          Load          ¦  +5VL ¦  +12VL  ¦ -12VL  ¦  +5LM ¦ +5PPC ¦ +5CONT¦
 +-----------------------+-------+--------+-------+- ------+-------+-------¦
 ¦      System Board     ¦  400  ¦   170  ¦   0   ¦  380  ¦   40  ¦   0   ¦
 +-----------------------+-------+--------+-------+- ------+-------+-------¦
 ¦          Fan          ¦   0   ¦    0   ¦  150  ¦   0   ¦   0   ¦   0   ¦
 +-------------------------------------------------- ----------------------+
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 1.2.4 Controls and Indicators for Model 202
  
 The operator access area is shown in Figure 8   and is identical to Models
 421 and 321 except that the reset function is not p rovided in Model 202.
 Refer to Figure 4 in topic 1.1.7 .
  
  
                                 PICTURE 6
  
  
 Figure 8. Model 202 Operator Access Area
  
  
  
 PICTURE 7
  
  
 Figure 9. Model 202 Rear I/O Connector Panel Area
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 1.3 PS/2 Option Adapter Support
  
 Architecturally, Models 541, 421, and 321 support u p to five PS/2 option
 adapters with one of these slots occupied by the PO S I/O device channel
 feature.  Model 541 can accommodate four physical a dapters and Models 421
 and 321 can accommodate two adapters.  For configur ation, the slots are
 assigned as shown in  Table 16 in topic 1.3.1 .  The actual number of option
 adapters that can be installed and configured is de pendent on the specific
 system configuration.  In the 128K adapter memory m ap space available, 8K
 (default, optionally 16K) is used by the POS I/O de vice channel feature.
  
 Note:   None of the 4693 models support 4683 feature card s.  Devices
 connected through these adapters on existing models  should be attached
 using the RS-232C ports.
  
 Models 541, 421, and 321 support the PS/2 option ad apters and features
 listed in Table 15 .  These devices have been tested to function as
 intended in the hardware and can be installed and m aintained with IBM
 procedures using 4693 devices, particularly non-PS/ 2 keyboards and
 displays unless otherwise stated.  These models als o can use numerous
 other IBM and non-IBM PS/2 adapters.  However, thes e other adapters may
 require the use of a PS/2-like keyboard and compati ble video display unit.
  
 Auto-configuration support is provided for a core s et of microchannel
 adapter cards.  There is no need to use option disk ettes or manual input
 during the configuration process, which is a signif icant usability
 enhancement over standard PS/2 or competitive produ cts.  Refer to Table 15
 for the supported list of adapters.  All other adap ters require the use of
 the reference diskette configuration utilities to p rovide complete
 configuration using normal PS/2 procedures.  The re ference diskette is
 required to change the defaults provided by auto-co nfiguration, such as
 memory map usage or interrupt selection.
  
 +----------------------------------------+
 ¦ Table 15. PS/2 Adapter                 ¦
 ¦           Auto-Configuration Support   ¦
 +----------------------------------------¦
 ¦ PS/2 Adapter name       ¦     POS ID     ¦
 +------------------------+---------------¦
 ¦ POS I/O device channel ¦      FFE2     ¦
 +------------------------+---------------¦
 ¦ 4684 Store Loop        ¦      EEBF     ¦
 +------------------------+---------------¦
 ¦ Token Ring (4 MB)      ¦      E000     ¦
 +------------------------+---------------¦
 ¦ Token Ring 4/16        ¦      E001     ¦
 +------------------------+---------------¦
 ¦ Ethernet               ¦      EFD4     ¦
 +------------------------+---------------¦
 ¦ PC Network Baseband    ¦      EFEF     ¦
 +------------------------+---------------¦
 ¦ Dual Async             ¦      EEFF     ¦
 +------------------------+---------------¦
 ¦ 300/1200/2400 Modem    ¦      EFE1     ¦
 +------------------------+---------------¦
 ¦ 4684 V.32 Modem        ¦      DDCD     ¦
 +------------------------+---------------¦
 ¦ STUMPY Loop            ¦ Not Available ¦
 +------------------------+---------------¦
 ¦ STUMPY NVRAM/SIOC      ¦      EFCB     ¦
 +------------------------+---------------¦
 ¦ PCMCIA Adapter         ¦      EFDA     ¦
 +------------------------+---------------¦
 ¦ SVGA Adapter           ¦      90EE     ¦
 +----------------------------------------¦
 ¦ Note:   In the Model 421 and 321, a     ¦
 ¦ maximum of one LAN adapter             ¦
 ¦ (Token-Ring, Baseband, Ethernet, Loop, ¦
 ¦ or Wireless) is supported for          ¦
 ¦ auto-configuration.                    ¦
 +----------------------------------------+
  
 Note:   Memory expansion cards installed in adapter slots  are not
 supported.
  
 Subtopics
 1.3.1  Feature Slot Assignment
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 1.3.1 Feature Slot Assignment
  
 +-------------------------------------------------- ----------------------------+
 ¦ Table 16. PS/2 Option Adapter Assignments                                    ¦
 +-------------------------------------------------- ----------------------------¦
 ¦       ¦                       ¦  Model 421 and Model   ¦                      ¦
 ¦  Slot  ¦   Model 541 Location   ¦      321 Location      ¦        Remarks        ¦
 +-------+-----------------------+------------------ -----+----------------------¦
 ¦   1   ¦       lower left      ¦       lower left      ¦  reserved for first  ¦
 ¦       ¦                       ¦                       ¦       LAN card       ¦
 +-------+-----------------------+------------------ -----+----------------------¦
 ¦   2   ¦      lower right      ¦      lower right      ¦    auxiliary video   ¦
 ¦       ¦                       ¦                       ¦  connection capable  ¦
 +-------+-----------------------+------------------ -----+----------------------¦
 ¦   3   ¦       upper left      ¦      not present      ¦               -      ¦
 +-------+-----------------------+------------------ -----+----------------------¦
 ¦   4   ¦      upper right      ¦      not present      ¦               -      ¦
 +-------+-----------------------+------------------ -----+----------------------¦
 ¦   5   ¦  integrated on system ¦  integrated on sy stem ¦    POS I/O device    ¦
 ¦       ¦         board         ¦         board         ¦        channel       ¦
 +-------------------------------------------------- ----------------------------+
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 1.4 PS/2 I/O Support
  
 Keyboards
  
     PS/2 101-key/102-key enhanced alphanumeric keyb oard
  
 Video Displays
  
 The 4690 229mm (9-inch) color or monochrome CRT can  be installed on the
 terminal using a mounting system to integrate with the terminal.  All
 other displays must be used in a distributed config uration.  Displays may
 be distributed up to 2.7 m (9 ft.) from the system unit.  A switched
 convenience outlet is provided for attaching the vi deo displays.  The
 video displays supported include:
  
 �   229mm (9-inch) color display (integrated or dist ributed)
 �   229mm (9-inch) monochrome display (integrated or  distributed)
  
 The 229mm (9-inch) monochrome display does not meet  ANSI Standards, German
 Workplace Law requirements in 25x80 text mode, or I SO requirements.
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 1.5 POS I/O Support
  
 All 4693 system units provide support for attachmen t of devices that
 communicate using the RS-485 interface using the PO S I/O device channel
 architecture protocol plus cash drawers.  Unless ot herwise stated, device
 support applies to all models of the 4693.  Models 541, 421, and 321
 support one 4693 satellite to the base satellite so cket (socket 11).
  
 These I/O devices are supported by Models 541, 421,  321, and 202:
  
 �   POS printers (socket 7)
 �   POS displays (sockets 4A/4B/9A/9B/9C)
 �   Hand scanners (sockets 4B/9A/9B/9C)
 �   POS keyboards (sockets 5A/5B)
 �   POS scanners (socket 4B/9A/9B/9C)
 �   Cash drawers (sockets 3A/3B)
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 1.6 Operating System Software Compatibility
  
 The 4693 supports multiple operating systems.  The support is based on
 family and model.
  
 PS/2 compatibility mode indicates that the system f unctions as a PS/2-like
 system with similar PS/2 I/O device restrictions (P S/2 keyboard, displays,
 printers).
  
 Subtopics
 1.6.1  Model 541
 1.6.2  Models 421 and 321
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 1.6.1 Model 541
  
 �   IBM DOS 5.02
     POS I/O supported by DOS Device Drivers
  
 �   DOS T5.0/V
     POS I/O supported by DOS Drivers Drivers
  
 �   4690 OS V1
  
 �   OS/2 2.1 (PS/2 compatible mode)
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 1.6.2 Models 421 and 321
  
 �   4690 OS V1
  
 �   IBM DOS 5.02
     POS I/O supported by DOS device Drivers
  
 �   OS/2 2.1
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 2.0 Topic 2.  4693 Configuration, Tests, and Utilit ies
 DANGER
 +-------------------------------------------------- ----------------------+
 ¦ Never work on equipment or connect or disconnect si gnal cables during   ¦
 ¦ periods of lightning activity.                                          ¦
 +-------------------------------------------------- ----------------------+
  
 CAUTION:
 For your safety, connect equipment requiring electr ical power to a
 properly wired and grounded outlet.
  
 Subtopics
 2.1  Introduction
 2.2  4690 Store Loop Remote Initial Program Load (RIPL)
 2.3  Test Programs Summary
 2.4  Configuration Programs Summary
 2.5  Utility Programs Summary
 2.6  Using the System Programs
 2.7  Configuration Procedure
 2.8  Utilities Procedure Using System Programs
 2.9  Test Procedure Using Operating System Exercisers
 2.10  Resetting Configuration and the Terminal Load
 2.11  POS I/O Device Channel Adapter Failure Status Byte s
 2.12  Device Channel Adapter System Status Byte
 2.13  Shared Buffer Request Byte
 2.14  Shared Buffer Status Byte
 2.15  Device IDs for the 4693 Point of Sale Terminal
 2.16  4693 Real Time Clock Nonvolatile Random Access Mem ory Map
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 2.1 Introduction
  
 Subtopics
 2.1.1  Reference, Diagnostic, and Support Diskettes
 2.1.2  System Partition
 2.1.3  IML Image
 2.1.4  Keyboard Differences
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 2.1.1 Reference, Diagnostic, and Support Diskettes
  
 There are three diskettes available to support the 4693 family of
 terminals:
  
     IBM 4693 Point of Sale Terminal Reference Diske tte, SX27-3918
     IBM 4693 Point of Sale Terminal Diagnostic Disk ette, SX27-3928
     IBM 4693 Point of Sale Terminal Support Diskett e for Medialess
     Terminals, SX27-3929.
  
 The reference and diagnostic diskettes, commonly re ferred to as system
 diskettes , are not shipped with each terminal.  They reside in the system
 partition of the fixed disk on a 4693 Model 541.  T he support diskette for
 medialess terminals is shipped as part of the bill of materials for store
 controller or LAN server machines.  The programs on  these diskettes,
 called system programs , are used to configure, test, and run utilities on
 4693 terminals.
  
 The preferred method of operation on a Model 541 is  to run the system
 programs from the system partition.  If there is a fixed disk failure, you
 can use the system diskettes.
  
 For Models 421 and 321 (medialess terminals), the i mage of the support
 diskette is downloaded from the store controller or  network server when
 requested at the medialess terminal.  The instructi ons for installation
 and use of the support diskette at the store contro ller or network server
 are in a README.DOC file present on each diskette.  Each medialess
 terminal that requires the diskette image must be d efined at the
 controller or server.
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 2.1.2 System Partition
  
 The system partition is a protected area on the fix ed disk that contains
 the initial machine load (IML) image and the system  programs.
  
 Model 541 may have 0, 1, or 2 fixed disks installed .  The fixed disk drive
 in the left position, when viewed from the front, c ontains the system
 partition.  If no fixed disk is present, it is cons idered a medialess
 terminal and no system partition is assigned.
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 2.1.3 IML Image
  
 The 4693 uses the IML image to store the power-on s elf test (POST) and
 Basic Input/Output System (BIOS) code.  With IML, s ome of the code stored
 in ROM is used for preliminary testing immediately after the Mode Control
 switch is pressed to switch Ready ON.  The balance of the POST and BIOS
 code, called the IML image, is stored in the system  partition.  The IML
 image is loaded on the fixed disk when the terminal  is manufactured.
  
 Note:   The IML code in the system partition must be at t he same program
 revision level as the code in ROM on the system boa rd.  In some instances,
 replacing the system board may require an update of  the code on the fixed
 disk.  If required, use UPDATE SYSTEM PROGRAMS.
  
 If a fixed disk is replaced, use BACKUP/RESTORE SYS TEM PROGRAMS to create
 the system partition on the new fixed disk.
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 2.1.4 Keyboard Differences
  
 There are many different keyboards that may be atta ched to the 4693
 terminal and all keyboards do not have the same con trol keys defined.  See
 4693 Point of Sale Terminals:   Hardware Service Manual  to identify the
 keyboards.
  
 The system programs will prompt the user on which k eys to use according to
 the type of keyboard.
  
 Note:   When using keyboards that have a Ctrl  key, the S1 and S2 functions
 require a combination of two keys.  First press and  hold the Ctrl  key then
 press the S1 or S2  key.
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 2.2 4690 Store Loop Remote Initial Program Load (RI PL)
  
 When a 4693 terminal Ready mode is switched to ON, the power-on self test
 (POST) runs to verify the hardware.  In turn, the l oop card diagnostic
 code is passed control by POST to verify the operat ion of the loop card.
 When the diagnostic completes, it passes control to  a remote initial
 program load (RIPL) routine which contains a pointe r to the bootstrap
 loader routine.  It returns control to the diagnost ic code which returns
 control to POST.
  
 POST selects RIPL if no disk is available or if RIP L has been specified as
 the primary load option via reference diskette on a  4693 terminal that has
 a disk.  When POST completes, it executes a beginni ng IPL.
  
 The first stage of 4690 RIPL is the bootstrap load.   The bootstrap program
 gives the terminal the initial "intelligence" requi red to continue with
 subsequent phases of loading the terminal "personal ity."  If RIPL is
 required, it occurs automatically when the terminal  Ready mode is switched
 to ON.
  
 The loop RIPL code resides in ROM on the 4690 loop card along with the
 loop card diagnostic code.
  
 The loop RIPL code builds a bootstrap load request,  sends it to the
 controller, receives each load block, stores it in the 4693 terminal RAM
 (when it is the next block in sequence), and gives control to the
 bootstrap program after completion of the load.  If  a block of the
 bootstrap load is missed, the loader requests the e ntire load again and
 resumes the load when the missed block is received.
  
 The 4693 terminal must be on a working store loop t hat is attached to a
 controller supporting RIPL.  At the terminal, the f ollowing is displayed:
  
         U003 - the "bootstrap" loader has control
         U004 - the link has been established with the controller
         U004 xxxxxxxx  - the load is in progress
  
 Note:   xxxxxxxx  is a count of the load blocks that have been loade d into
 the 4693 terminal.  The count increments with the p rogress of the loading.
 If a block is missed, the count stops incrementing and resumes when the
 needed block is received on a subsequent broadcast.
  
 The loader support in the loop controller for loop RIPL must be able to
 receive and recognize a 1 byte load request (X'C1') , open the terminal
 bootstrap file (ADXLPBSL.286 for 4690), and broadca st the file
 non-sequenced in 512 byte blocks to group address X 'C1'.
  
 This support is in the 4690 Operating System, remot e file system server.
  
       4693 Terminal "bootstrap" load request example:
  
           X '8008 03C1 9FEA'
  
       This message is a non-sequenced "bootstrap" load re quest from
       terminal number 8.
  
 The bootstrap file has a 28 byte header:
  
 �   The first 4 byte field must contain the terminal  RAM address at which
     the first byte of the load file is stored.
  
 �   The second 4 byte field contains the address at which the bootstrap
     load is given control.
  
 �   The third 4 byte field contains the length of th e load in bytes.
  
 �   The remaining 16 bytes are available for future expansion.  The
     addresses are expected to be passed as segment: offset.
  
       Example of the header:
  
       X 'E40F 0000 0000 C007 6C44 0300................... .............'
  
       It translates to the following:
  
       X '00FE:0004 07C0:0000 0003 446C .................. .............'
  
       The "bootstrap" is to be loaded at physical address  X '0FE4',
       given control at physical address X '7C00', and is X '03446C'
       bytes long.
  
 The load messages on the loop should be 518 bytes l ong with the last
 message being the length of the remaining bytes in the bootstrap file plus
 6.  There is a 1 byte address (X 'C1'), a 1 byte ne xt sequential
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 instruction (NSI) command (X'03'), a 2 byte sequenc e number (X'0000',
 X'0100', sequentially to X 'nnnn'), the next sequen tial 512 bytes or the
 remaining bytes in the bootstrap file, and 2 CRC ch aracters (the CRC is
 modulo 8).
  
       Example of a load block on the loop:    (nnnn = CRC)
  
       X 'C103 0400 .... .... (1 to 512 bytes of data) ... . .... nnnn'
  
       This message is an example of "bootstrap" load bloc k number 4
       that has 512 bytes of data unless it is the last bl ock in which
       case it has the number of bytes of data left in the  file
       (up to 512).   The actual load data consists of a 2 byte sequence
       number followed by the next sequential 512 bytes of  the
       "bootstrap" file.
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 2.3 Test Programs Summary
  
 The following are available for 4693 terminals:
  
 �   Power-on self test (POST)
 �   System unit tests
 �   Verification tests
 �   Point-of-sale (POS) device tests
 �   POS Exercisers
  
 Except for POST, the tests for Model 541 are part o f the system programs
 that reside in the system partition as well as on t he diagnostic diskette.
 For medialess Models 421 and 321, connected via the  store loop or local
 area network (LAN), the tests are downloaded over t he store loop or
 network upon request.
  
 Subtopics
 2.3.1  Power-On Self Tests (POST)
 2.3.2  System Unit Tests
 2.3.3  Verification Tests
 2.3.4  Point of Sale Device Tests
 2.3.5  Point-of-Sale Exercisers
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 2.3.1 Power-On Self Tests (POST)
  
 The power-on self test, that resides in the read-on ly memory (ROM), runs
 automatically when Ready mode is switched ON and st orage retention is
 disabled.  All basic functions of the terminal hard ware are tested and
 errors are reported via an eight digit error code d isplayed on the console
 display.  See "Messages" in 4693 Point of Sale Terminals:   Hardware
 Service Manual .
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 2.3.2 System Unit Tests
  
 The system unit tests reside on the fixed disk of t he controller and on
 the backup diagnostic diskette.  These tests are de signed primarily for
 use by service personnel.  A test is provided for e ach device in the
 terminal such as the diskette drive, the fixed disk  drive, and option
 adapters.
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 2.3.3 Verification Tests
  
 The verification tests reside on the fixed disk of the controller and on
 the backup diagnostic diskette.  The verification t ests test the basic
 functions of the master terminal and satellite term inal with a minimum of
 operator intervention.  These tests are used primar ily to verify operation
 after initial installation or after a service call.   These tests can be
 used by the operator or service personnel.
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 2.3.4 Point of Sale Device Tests
  
 The point-of-sale device tests reside on the fixed disk of the controller
 and on the backup diagnostic diskette.  These tests  are designed for use
 by operator or service personnel.  A test is provid ed for each
 point-of-sale device attached to the terminal.

Store Systems Technical Reference
Point of Sale Device Tests

¦ Copyright IBM Corp. 1993
2.3.4 - 1



 2.3.5 Point-of-Sale Exercisers
  
 These exercisers reside on the fixed disk of the st ore controller.  They
 are designed for use by operator or service personn el.  An exerciser is
 provided for each point-of-sale device that is atta ched and configured.
 See 4690 Store System: Messages Guide  for instructions on how to request
 these exercisers.
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 2.4 Configuration Programs Summary
  
 There are several configuration programs available in the system programs.
 Some are only available when a video display and an  enhanced A/N keyboard
 console are attached.  This is known as a video con sole.  Also, some
 programs that deal specifically with the fixed disk  and diskette drive are
 only available when running on a Model 541 that has  a fixed disk.
  
 The configuration programs are:
  
     View configuration
     Print configuration
     Change configuration
     Auto configuration
     Save configuration
     Restore configuration
     Set and view SCSI device configuration
  
 Running configuration should only be necessary when  the options and
 devices attached to the terminal are changed.  Most  of the time automatic
 configuration is all that is necessary.
  
 Subtopics
 2.4.1  View Configuration
 2.4.2  Print Configuration
 2.4.3  Change Configuration
 2.4.4  Auto Configuration
 2.4.5  Save and Restore Configuration
 2.4.6  Set and View SCSI Device Configuration
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 2.4.1 View Configuration
  
 This displays the current configuration data that i s stored in NVRAM.
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 2.4.2 Print Configuration
  
 This prints the same data that is displayed by View  on the POS printer or
 parallel printer.
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 2.4.3 Change Configuration
  
 This allows the user to select configuration option s other than the
 defaults.  This function is limited when no video d isplay is present.
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 2.4.4 Auto Configuration
  
 This allows the user to configure the terminal and select the default
 options.  It requires very little manual interventi on.
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 2.4.5 Save and Restore Configuration
  
 These functions allow the user to backup (save) the  configuration data to
 the system partition or to a diskette.  This data i s used to restore the
 configuration to a 4693 terminal.
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 2.4.6 Set and View SCSI Device Configuration
  
 This function allows the user to display the SCSI I D for each installed
 SCSI device.  The ID appears in a set of two number s separated by a comma.
 The first number is the assigned ID.  All fixed dis ks for the 4693 are
 shipped preset to SCSI ID 6.
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 2.5 Utility Programs Summary
  
 There are several utility programs available on the  reference diskette.
 Some are only available when a video display and an  enhanced A/N keyboard
 console are attached.  This is known as a video con sole.  Also, some of
 the utilities that deal specifically with the fixed  disk and diskette
 drive are only available when running on a Model 54 1 that has a fixed
 disk.
  
 The utility programs are:
  
     Backup and restore system programs
     Copy option diskette
     Set time and date
     Set password
     Set keyboard rate
     Display revision level
     Update system programs
     Set startup sequence
     Display memory map
     Display NVRAM error log
     Enter/Print vital product data
  
 Subtopics
 2.5.1  Backup and Restore System Programs (Model 541)
 2.5.2  Copy Option Diskette
 2.5.3  Set Time and Date
 2.5.4  Set Password
 2.5.5  Set Keyboard Rate
 2.5.6  Display Revision Level
 2.5.7  Update System Programs (Model 541 only)
 2.5.8  Set Startup Sequence (Model 541 only)
 2.5.9  Display Memory Map (Video Console only)
 2.5.10  Display NVRAM Error Log
 2.5.11  Enter/Print Vital Product Data
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 2.5.1 Backup and Restore System Programs (Model 541 )
  
 The backup function of this utility copies the syst em programs from the
 system partition to diskettes.  Backup copies of th e original system
 diskettes are created using this utility.
  
 The restore function copies all system programs fro m the system diskettes
 to the fixed disk system partition.  Since it erase s any option files that
 have been added to the system partition since the l ast restore, you may
 have to copy the option diskettes to the system par tition.  See "Update
 System Programs (Model 541 only)" in topic 2.5.7 .
  
 Restore creates a system partition if none is prese nt when this utility is
 started from a reference diskette.
  
 Note:   The 4693 has two fixed disk drive slots.  If only  one drive is
 installed it must be located in the left slot and c ontains the system
 partition.  If two drives are present, the one on t he left side is always
 considered the first fixed disk drive and contains the system partition.
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 2.5.2 Copy Option Diskette
  
 This utility is used to copy option files for an op tional adapter to the
 reference and diagnostic diskettes or to the system  partition.  If the
 reference diskette is loaded from the diskette driv e the option files are
 copied from the option diskette to the appropriate reference or diagnostic
 diskette.  If the reference diskette is loaded from  the system partition,
 the option files are copied from the option diskett e to the system
 partition.
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 2.5.3 Set Time and Date
  
 This utility allows the user to set or change the c urrent date and time in
 nonvolatile RAM (NVRAM).
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 2.5.4 Set Password
  
 This utility allows the user to set or change the p ower-on password.  When
 a power-on password is active (set), the user must type the password each
 time Ready mode is switched ON.
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 2.5.5 Set Keyboard Rate
  
 This utility allows selection of the typamatic keyb oard rate for the
 enhanced A/N keyboard connected to keyboard socket 1.  The normal rate is
 10.9 characters per second (CPS) and the fast rate is 30 CPS.
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 2.5.6 Display Revision Level
  
 This utility displays the revision level of:
  
 �   POST/BIOS part number
 �   Revision date of the POST/BIOS
 �   Model and submodel of the system board
 �   Revision level of the POST/BIOS
 �   Reference diskette version
 �   Diagnostic program version
 �   Configuration program version
 �   IML file name (if available)
 �   Serial I/O level
 �   Power control level
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 2.5.7 Update System Programs (Model 541 only)
  
 This utility is used to update the programs in the system partition from
 the system diskettes.
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 2.5.8 Set Startup Sequence (Model 541 only)
  
 This utility allows selection of the search sequenc e for a boot device.
 Boot devices are devices such as a diskette drive, a fixed disk or a
 remote initial program load (RIPL) adapter such as a token-ring, Ethernet,
 PC network baseband, or store loop adapter.
  
 A default sequence is selected automatically when t here is no video
 display.
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 2.5.9 Display Memory Map (Video Console only)
  
 This utility displays a map indicating how the memo ry is being utilized by
 the installed adapters.  This utility is not availa ble when there is no
 video display.
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 2.5.10 Display NVRAM Error Log
  
 This utility displays the NVRAM error log entries a nd allows you to clear
 the log data.
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 2.5.11 Enter/Print Vital Product Data
  
 This utility allows entry and printing of the vital  product data.  See
 4693 Point of Sale Terminals:   Hardware Service Manual .
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 2.6 Using the System Programs
  
 After loading the system programs there are three p rocedures available:
 test, configuration, and utilities.  Read the notes  below before beginning
 and then use the appropriate procedure.
  
 Notes:
  
 1.  If a power-on password is active you have to ei ther enter the correct
     password or remove the power-on password.  See the procedure to remove
     the password jumper in "4693 Point of Sale Term inals:  Hardware
     Service Manual.
  
 2.  When using any of the retail point-of-sale (RPO S) keyboard family of
     keyboards or some of the older 4680-type keyboa rds, the S1 and S2
     functions require a combination of two keys.  I f your keyboard has a
     Ctrl  key, first press and hold the Ctrl  key then press the S1 or S2
     key.
  
 3.  When more than one keyboard is attached, only o ne (the primary
     keyboard) is defined for use when running syste m programs.  In this
     situation, if the keyboard you try does not wor k, try the other
     keyboard.
  
 4.  System programs load automatically under certai n error conditions
     detected during POST.
  
 Subtopics
 2.6.1  Loading the System Programs
 2.6.2  Flow of 4693 System Programs Menus
 2.6.3  Test Procedure
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 2.6.1 Loading the System Programs
  
 Depending upon the model of the 4693, there are dif ferent methods of
 loading the system programs.
  
 �   Model 541 - system programs can be loaded from t he fixed disk system
     partition or from the system diskettes using th e diskette drive.
  
 �   Models 421 and 321 - system programs can be load ed only from a
     controller or server using the network or store  loop.  This is often
     referred to as downloading the system programs.
  
 �   Model xx2 (satellite terminal) does not receive a load.  It uses its
     master terminal load.
  
 Subtopics
 2.6.1.1  Procedure to Load From System Partition or Control ler/Server
 2.6.1.2  Procedure to Load From System Diskettes
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 2.6.1.1 Procedure to Load From System Partition or Controller/Server
  
 1.  Use the store procedures to stop any applicatio n programs that are
     running.
  
 2.  Switch Ready mode OFF at the 4693 terminal.
  
 3.  Press the Reset switch to disable storage reten tion.
  
     Note:   A special keying sequence is required at a specif ic time during
     the POST sequence to initiate the loading of sy stem programs.  This
     key sequence must occur during a three second ( approximately) period
     when the cursor or minus (-) appears in the upp er right corner of the
     display.  The key sequence required varies depe nding on the type of
     keyboard you are using and where it is attached .
  
     �   For keyboards attached to socket 5A or 5B that h ave a Ctrl  key:,
         press and hold the Ctrl  key then press S1 (Ctrl + S1) when the
         cursor appears at the right side.
  
     �   For keyboards attached to socket 5A or 5B that h as no Ctrl  key,
         just press the S1.
  
     �   For keyboards attached to the Kybd  PICTURE 8  socket (PS/2 Type),
         press and hold the Ctrl  key and the Alt  key and then press the
         Insert  key (Ctrl + Alt + Ins) when the cursor appears at the right
         side.
  
 4.  Switch Ready mode ON and look for the cursor to  appear in the upper
     right corner of the display.
  
 5.  When the cursor appears, enter the appropriate key sequence as defined
     above.
  
     This enables the terminal to load the system pr ograms from the fixed
     disk system partition or from the store control ler/server.
  
     �   If an error code is displayed before the main me nu appears, see
         "Messages" in 4693 Point of Sale Terminals:   Hardware Service
         Manual .
  
     �   If you have an audible or visible symptom, see " Symptoms" in 4693
         Point of Sale Terminals:   Hardware Service Manual .
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 2.6.1.2 Procedure to Load From System Diskettes
  
 If for some reason you cannot load the system progr ams from the fixed disk
 system partition, you can load them from backup cop ies of the system
 diskettes.  These backup diskettes were created whe n the terminal is
 installed.
  
 1.  Use the store procedures to stop any applicatio n programs that are
     running.
  
 2.  Switch Ready mode OFF at the 4693 terminal.  (T he Ready indicator will
     be OFF.)
  
 3.  Press the Reset switch to disable storage reten tion (Indicators 1 and
     2 will remain ON.)
  
 4.  Insert the reference diskette in the diskette d rive.
  
 5.  Switch Ready mode ON.  (The Ready indicator wil l be ON.)
  
 6.  Follow the displayed instructions.
  
 �   If an error code is displayed before the main me nu appears, see
     "Messages" in 4693 Point of Sale Terminals:   Hardware Service Manual .
  
 �   If you have an audible or visible symptom, see " Symptoms" in 4693
     Point of Sale Terminals:   Hardware Service Manual .
  
  
 PICTURE 9
  
  
 Figure 10. 4693 Operator Panel

Store Systems Technical Reference
Procedure to Load From System Diskettes

¦ Copyright IBM Corp. 1993
2.6.1.2 - 1



 2.6.2 Flow of 4693 System Programs Menus
  
  
 PICTURE 10
  
  
  
 Notes:
  
 1.  The contents of these menus will vary with the models and with the
     features installed on the terminal.
  
 2.  MENU TEST-7 appears only if a model xx2 satelli te terminal is attached
     to the 4693 terminal.
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 2.6.3 Test Procedure
  
 1.  Load the system programs.  See "Loading the System Programs" in
     topic 2.6.1 .
  
 2.  When the main menu appears, select START TESTS.
  
 3.  When the test menu appears, select the desired test:
  
     �   RUN POS DEVICE TESTS
     �   RUN SYSTEM UNIT TESTS
     �   RUN VERIFICATION TESTS
  
 4.  Follow the instructions that are displayed or s elect from the next
     menu that is displayed.
  
     Note:   If a device that you want to test does not appear  in the list
     of devices to be tested (MENU TEST-4 OR MENU TE ST-6), switch Ready
     mode OFF and then load the reference diskette a nd run AUTO
     CONFIGURATION.  If the device still fails to ap pear in the test menu,
     it is failing to communicate.  Go to "Start Her e" in 4693 Point of
     Sale Terminals:   Hardware Service Manual  to help isolate the I/O
     device problem.
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 2.7 Configuration Procedure
  
 1.  Load the system programs.  See "Loading the System Programs" in
     topic 2.6.1 .
  
 2.  When the MAIN MENU appears, select START CONFIG URATION.
  
 3.  When the CONFIGURATION MENU appears, select the  desired configuration
     function.  See "Configuration Programs Summary" in topic 2.4 .
  
 Follow the instructions that are displayed.  See "Flow of 4693 System
 Programs Menus" in topic 2.6.2 .
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 2.8 Utilities Procedure Using System Programs
  
 1.  Load the system programs.  See "Loading the System Programs" in
     topic 2.6.1 .
  
 2.  When the MAIN MENU appears, select START UTILIT IES.
  
 3.  When the UTILITY MENU appears, select the desir ed utility program.
     See "Utility Programs Summary" in topic 2.5 .
  
 Follow the instructions that are displayed or selec t from the next menu
 that is displayed.  See "Flow of 4693 System Programs Menus" in
 topic 2.6.2 .
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 2.9 Test Procedure Using Operating System Exerciser s
  
 When the 4693 is running in the 4690 Store System e nvironment, you can
 download point-of-sale device exercisers from the s tore controller.  See
 IBM 4690 Store System: Messages Guide  for the procedure to load and run
 these exercisers.
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 2.10 Resetting Configuration and the Terminal Load
  
 +---           ------------------------------------ ----------------------+
 ¦    Important                                                            ¦
 ¦ This procedure destroys the configuration record currently stored in   ¦
 ¦ NVRAM.  Use it only when the terminal system boar d has been exchanged  ¦
 ¦ or when it seems necessary due to hang conditions , undetermined        ¦
 ¦ problems, or an inoperative system.                                    ¦
 ¦                                                                        ¦
 ¦ Depending on the installed option adapters, you m ay be asked several   ¦
 ¦ questions regarding configuration.  Be prepared t o select the          ¦
 ¦ appropriate configuration for this terminal.                           ¦
 ¦                                                                        ¦
 +-------------------------------------------------- ----------------------+
  
 1.  Use the store procedures to stop any applicatio n programs that are
     running.
  
 2.  Switch Ready mode OFF at the 4693 terminal.  (T he Ready indicator will
     be OFF.)
  
 3.  Press the Reset switch to disable storage reten tion (Indicators 1 and
     2 will remain ON.)
  
     Note:   When you switch Ready mode ON in the next step, s tart looking
     for the cursor to appear in the upper right cor ner of the display.  It
     will display for only 3 seconds (approximately)  and during this period
     of time you must press and release the Reset sw itch to cause the
     configuration record to clear.
  
 4.  Switch Ready mode ON.
  
 5.  Look for the cursor or minus (-) to appear in t he upper right of the
     display.  When the cursor appears, press and im mediately release the
     Reset switch on the operator panel.  This enabl es the terminal to
     clear the configuration record.
  
     The system programs load then several error mes sages are displayed.
     These messages are expected messages after clea ring the configuration
     record and should be ignored.
  
 6.  Follow the displayed prompts to exit each error  message.
  
 7.  When message M0101 is displayed, answer YES.  T he configuration
     program reconfigures the terminal.  Follow the displayed prompts and
     answer any questions that appear.  After reconf iguration the terminal
     restarts and loads the operating system.
  
     To take an operating system program dump, see t he documentation for
     your operating system.
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 2.11 POS I/O Device Channel Adapter Failure Status Bytes
  
 The device channel adapter failure status bytes app ear on the screen when
 the device channel adapter tests detect a failure.
  
 XX represents a FAILURE STATUS BYTE.  It may be any n umber depending on
 the type of adapter failure that occurred.
  
 The device channel adapter failure status bytes are  numbered as follows:
  
   XX        0              XX       6
   XX        1              XX       7
   XX        2              XX       8
   XX        3              XX       9
   XX        4
   XX        5
  
 The tables on the following topics define the meani ng of the device
 channel adapter failure status bytes.  These bytes are displayed only when
 a failure is detected by the device channel adapter  tests.
  
 Use Table 17  to find information on the device channel adapter failure
 status bytes.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 17. Failure Status Byte Information                              ¦
 +-------------------------------------------------- ----------------------¦
 ¦ For       ¦ Go to                                                        ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 0   ¦ "Error Code - Failure Status Byte 0" in topic 2.11. 1        ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 1   ¦ "Microprocessor Status Codes - Failure Status Byte 1" in     ¦
 ¦          ¦ topic 2.11.2                                                 ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 2   ¦ "Shared Buffer Latch Error Codes and Extended Data -         ¦
 ¦  and     ¦ Failure Status Bytes 2 and 3" in topic 2.11.3                ¦
 ¦ Byte 3   ¦                                                             ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 4   ¦ "Shared Buffer Error Codes and Test Patterns - Fail ure       ¦
 ¦  and     ¦ Status Bytes 4 and 5" in topic 2.11.4                        ¦
 ¦ Byte 5   ¦                                                             ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 6   ¦ "CMOS Error Codes - Failure Status Byte 6" in topic  2.11.5   ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 7   ¦ "Dump Error Codes - Failure Status Byte 7" in topic  2.11.6   ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 8   ¦ Contains the EC level of the device ch annel adapter         ¦
 ¦          ¦ microprocessor.                                             ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 9   ¦ Contains the EC level of the device ch annel adapter         ¦
 ¦          ¦ power-on self test microcode in ROS.                        ¦
 +-------------------------------------------------- ----------------------+
  
 Subtopics
 2.11.1  Error Code - Failure Status Byte 0
 2.11.2  Microprocessor Status Codes - Failure Status Byte 1
 2.11.3  Shared Buffer Latch Error Codes and Extended Data - Failure Status Bytes 2 and 3
 2.11.4  Shared Buffer Error Codes and Test Patterns - Fail ure Status Bytes 4 and 5
 2.11.5  CMOS Error Codes - Failure Status Byte 6
 2.11.6  Dump Error Codes - Failure Status Byte 7
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 2.11.1 Error Code - Failure Status Byte 0
  
 Table 18  defines the meaning of each bit of failure status byte 0 of the
 device channel adapter.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 18. Failure Status Byte 0 Bit Definition                         ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Bit              ¦ Error                               ¦ Values           ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 7               ¦ Reset switch                       ¦ 0 = Good        ¦
 ¦                 ¦                                    ¦ 1 = Bad         ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 6               ¦ Reserved                           ¦ 0 = Good        ¦
 ¦                 ¦                                    ¦ 1 = Bad         ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 5               ¦ ROS scan error                     ¦ 0 = Good        ¦
 ¦                 ¦                                    ¦ 1 = Bad         ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 4               ¦ Device channel adapter             ¦ 0 = Good        ¦
 ¦                 ¦ microprocessor status              ¦ 1 = Bad         ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 3               ¦ Shared buffer latch test error     ¦ 0 = Good        ¦
 ¦                 ¦ code                               ¦ 1 = Bad         ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 2               ¦ Shared Buffer Test Error Code      ¦ 0 = Good        ¦
 ¦                 ¦                                    ¦ 1 = Bad         ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 1               ¦ CMOS test error code               ¦ 0 = Good        ¦
 ¦                 ¦                                    ¦ 1 = Bad         ¦
 +-----------------+-------------------------------- ----+-----------------¦
 ¦ 0               ¦ Reset switch test error code       ¦ 0 = Good        ¦
 ¦                 ¦                                    ¦ 1 = Bad         ¦
 +-------------------------------------------------- ----------------------+
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 2.11.2 Microprocessor Status Codes - Failure Status  Byte 1
  
 Table 19  defines the meaning of failure status byte 1 of th e device
 channel adapter.
  
 +-------------------------------------------------- -----------+
 ¦ Table 19. Device Channel Adapter Microprocessor S tatus      ¦
 ¦           Codes                                             ¦
 +-------------------------------------------------- -----------¦
 ¦     Byte 1      ¦                                            ¦
 ¦   Status Code   ¦ Definition                                  ¦
 +----------------+--------------------------------- -----------¦
 ¦       00       ¦ No errors occurred                         ¦
 +----------------+--------------------------------- -----------¦
 ¦  10 through 16 ¦ Device channel adapter operation al error   ¦
 +----------------+--------------------------------- -----------¦
 ¦  15 through 17 ¦ Not valid                                  ¦
 +----------------+--------------------------------- -----------¦
 ¦  20 through 23 ¦ Operational error                          ¦
 +----------------+--------------------------------- -----------¦
 ¦  24 through 70 ¦ Not valid                                  ¦
 +----------------+--------------------------------- -----------¦
 ¦  71 through 76 ¦ Self test error                            ¦
 +----------------+--------------------------------- -----------¦
 ¦  77 through 80 ¦ Not valid                                  ¦
 +----------------+--------------------------------- -----------¦
 ¦  81 through 84 ¦ Self test error                            ¦
 +----------------+--------------------------------- -----------¦
 ¦  86 through 8F ¦ Not valid                                  ¦
 +----------------+--------------------------------- -----------¦
 ¦       90       ¦ External wrap error                        ¦
 +----------------+--------------------------------- -----------¦
 ¦  91 through FF ¦ Not valid                                  ¦
 +-------------------------------------------------- -----------+
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 2.11.3 Shared Buffer Latch Error Codes and Extended  Data - Failure Status Bytes 2 and 3
  
 Table 20  defines the meaning of failure status bytes 2 and 3 of the device
 channel adapter.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 20. Shared Buffer Latch Error Codes and Ext ended Data            ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Byte 2      ¦ Byte 3 Extended    ¦                                       ¦
 ¦ Error Code  ¦ Data               ¦ definition                             ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 00         ¦ 00                ¦ No errors detect ed.                   ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 01         ¦ Device channel    ¦ The device chann el adapter            ¦
 ¦            ¦ adapter system    ¦ microprocessor w as not at a "Ready    ¦
 ¦            ¦ status byte See   ¦ and Not Enabled"  condition after      ¦
 ¦            ¦ topic 2.12 .       ¦ initial POR was complete.             ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 02         ¦ Device channel    ¦ A level 7 softwa re interrupt was not  ¦
 ¦            ¦ adapter interrupt ¦ received when ex pected.               ¦
 ¦            ¦ flag byte See     ¦                                       ¦
 ¦            ¦ topic 2.14.1 .     ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 03         ¦ Device channel    ¦ A level 7 hardwa re interrupt was not  ¦
 ¦            ¦ adapter system    ¦ received when ex pected.               ¦
 ¦            ¦ status byte See   ¦                                       ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 04         ¦ Shared buffer     ¦ The system unit microprocessor was    ¦
 ¦            ¦ request byte See  ¦ unable to find t he shared buffer      ¦
 ¦            ¦ topic 2.13 .       ¦ after initial POR was complete.       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 05         ¦ Device channel    ¦ The device chann el adapter            ¦
 ¦            ¦ adapter system    ¦ microprocessor w as not at a "Ready    ¦
 ¦            ¦ status byte See   ¦ and Not Enabled"  condition after      ¦
 ¦            ¦ topic 2.12 .       ¦ initial POR was complete.             ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 06         ¦ Shared buffer     ¦ The system unit microprocessor was    ¦
 ¦            ¦ request byte See  ¦ unable to return  the shared buffer to ¦
 ¦            ¦ topic 2.13 .       ¦ the device channel adapter            ¦
 ¦            ¦                   ¦ microprocessor a fter initial POR was  ¦
 ¦            ¦                   ¦ complete.                             ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 07         ¦ Device channel    ¦ The system unit microprocessor was    ¦
 ¦            ¦ adapter system    ¦ unable to acquir e the shared buffer   ¦
 ¦            ¦ status byte See   ¦ for a software P OR request.           ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 08         ¦ Shared buffer     ¦ The system unit microprocessor was    ¦
 ¦            ¦ request byte See  ¦ unable to find t he shared buffer      ¦
 ¦            ¦ topic 2.13 .       ¦ after acquiring it for a software POR ¦
 ¦            ¦                   ¦ request.                              ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 09         ¦ Device channel    ¦ A level 7 hardwa re interrupt was not  ¦
 ¦            ¦ adapter system    ¦ received from a software POR request. ¦
 ¦            ¦ status byte See   ¦                                       ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 0A         ¦ Device channel    ¦ The device chann el adapter            ¦
 ¦            ¦ adapter system    ¦ microprocessor i nternal diagnostic    ¦
 ¦            ¦ status byte See   ¦ test failed to c omplete during the    ¦
 ¦            ¦ topic 2.12 .       ¦ software POR.                         ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 0B         ¦ Shared buffer     ¦ The alternate sh ared buffer failed.   ¦
 ¦            ¦ error codes See   ¦                                       ¦
 ¦            ¦ topic 2.11.4 .     ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 0C         ¦ Shared buffer     ¦ The primary shar ed buffer failed.     ¦
 ¦            ¦ error codes See   ¦                                       ¦
 ¦            ¦ topic 2.11.4 .     ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 10         ¦ Device channel    ¦ The system unit microprocessor was    ¦
 ¦            ¦ adapter system    ¦ unable to acquir e the shared buffer   ¦
 ¦            ¦ status byte See   ¦ for a software P OR request.           ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 11         ¦ Device channel    ¦ The software POR  request failed.      ¦
 ¦            ¦ adapter system    ¦                                       ¦
 ¦            ¦ status byte See   ¦                                       ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 12         ¦ Device channel    ¦ The system unit microprocessor was    ¦
 ¦            ¦ adapter system    ¦ unable to acquir e the shared buffer   ¦
 ¦            ¦ status byte See   ¦ for a read EC le vel request.          ¦
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 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 13         ¦ Device channel    ¦ The read EC leve l request failed.     ¦
 ¦            ¦ adapter system    ¦                                       ¦
 ¦            ¦ status byte See   ¦                                       ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 20         ¦ Device channel    ¦ Timeout while wa iting for a level 7   ¦
 ¦            ¦ adapter system    ¦ hardware interru pt.                   ¦
 ¦            ¦ status byte See   ¦                                       ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 30         ¦ Device channel    ¦ Timeout while wa iting for a response  ¦
 ¦            ¦ adapter system    ¦ from a request t o acquire the shared  ¦
 ¦            ¦ status byte See   ¦ buffer for a sof tware POR request.    ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 31         ¦ Device channel    ¦ Timeout while wa iting for a response  ¦
 ¦            ¦ adapter system    ¦ from a software POR request.          ¦
 ¦            ¦ status byte See   ¦                                       ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 32         ¦ Device channel    ¦ Timeout while wa iting for a response  ¦
 ¦            ¦ adapter system    ¦ from a request t o acquire the shared  ¦
 ¦            ¦ status byte See   ¦ buffer for a rea d EC level request.   ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 33         ¦ Device channel    ¦ Timeout while wa iting for a response  ¦
 ¦            ¦ adapter system    ¦ from a read EC l evel request.         ¦
 ¦            ¦ status byte See   ¦                                       ¦
 ¦            ¦ topic 2.12 .       ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 40         ¦ Device channel    ¦ A level 7 interr upt was received with ¦
 ¦            ¦ adapter interrupt ¦ unexpected statu s.                    ¦
 ¦            ¦ flag byte See     ¦                                       ¦
 ¦            ¦ topic 2.14.1 .     ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 80         ¦ Device channel    ¦ A level 7 interr upt was received when ¦
 ¦            ¦ adapter interrupt ¦ not expected.                         ¦
 ¦            ¦ flag byte See     ¦                                       ¦
 ¦            ¦ topic 2.14.1 .     ¦                                       ¦
 +------------+-------------------+----------------- ----------------------¦
 ¦ 90         ¦ Device channel    ¦ A level 7 interr upt was received when ¦
 ¦            ¦ adapter interrupt ¦ not expected.                         ¦
 ¦            ¦ flag byte See     ¦                                       ¦
 ¦            ¦ topic 2.14.1 .     ¦                                       ¦
 +-------------------------------------------------- ----------------------+
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 2.11.4 Shared Buffer Error Codes and Test Patterns - Failure Status Bytes 4 and 5
  
 Table 21  defines the meaning of failure status bytes 4 and 5 of the device
 channel adapter.
  
 +-------------------------------------------------- ------------+
 ¦ Table 21. Shared Buffer Error Codes and Test Patt erns        ¦
 +-------------------------------------------------- ------------¦
 ¦ Byte 4 Error  ¦ Byte 5          ¦                              ¦
 ¦ Code         ¦ Test Pattern    ¦ Definition                    ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 00           ¦ 00             ¦ No errors detecte d           ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 01           ¦ 01             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 02           ¦ 02             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 03           ¦ 04             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 04           ¦ 08             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 05           ¦ 10             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 06           ¦ 20             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 07           ¦ 40             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 08           ¦ 80             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 09           ¦ FE             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0A           ¦ FD             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0B           ¦ FB             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0C           ¦ F7             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0D           ¦ EF             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0E           ¦ DF             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0F           ¦ BF             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 10           ¦ 7F             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 11           ¦ F1             ¦ Buffer address 04 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 12           ¦ 02             ¦ Buffer address 02 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 13           ¦ F3             ¦ Buffer address 01 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 14           ¦ 04             ¦ Buffer address 00 80 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 15           ¦ F5             ¦ Buffer address 00 40 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 16           ¦ 06             ¦ Buffer address 00 20 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 17           ¦ F7             ¦ Buffer address 00 10 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 18           ¦ 08             ¦ Buffer address 00 08 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 19           ¦ F9             ¦ Buffer address 00 04 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1A           ¦ 0A             ¦ Buffer address 00 02 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1B           ¦ FB             ¦ Buffer address 00 01 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1C           ¦ 0C             ¦ Buffer address 00 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1D           ¦ 0E             ¦ Buffer address 04 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1E           ¦ FD             ¦ Buffer address 02 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1F           ¦ 0C             ¦ Buffer address 01 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 20           ¦ FB             ¦ Buffer address 00 80 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 21           ¦ 0A             ¦ Buffer address 00 40 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 22           ¦ F9             ¦ Buffer address 00 20 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 23           ¦ 08             ¦ Buffer address 00 10 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 24           ¦ F7             ¦ Buffer address 00 08 failed   ¦
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 +--------------+----------------+------------------ ------------¦
 ¦ 25           ¦ 06             ¦ Buffer address 00 04 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 26           ¦ F5             ¦ Buffer address 00 02 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 27           ¦ 04             ¦ Buffer address 00 01 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 28           ¦ F3             ¦ Buffer address 00 00 failed   ¦
 +-------------------------------------------------- ------------+
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 2.11.5 CMOS Error Codes - Failure Status Byte 6
  
 Table 22  defines the meaning of failure status byte 6 of th e device
 channel adapter.
  
 +--------------------------------------------+
 ¦ Table 22. CMOS Error Codes                 ¦
 +--------------------------------------------¦
 ¦ Byte 6      ¦                               ¦
 ¦ Error Code  ¦ Definition                     ¦
 +------------+-------------------------------¦
 ¦ 00         ¦ No errors detected            ¦
 +------------+-------------------------------¦
 ¦ 01         ¦ Battery failure               ¦
 +------------+-------------------------------¦
 ¦ 02         ¦ Storage failure               ¦
 +------------+-------------------------------¦
 ¦ 04         ¦ Addressing failure            ¦
 +------------+-------------------------------¦
 ¦ 10         ¦ Restore "Save Area" failure   ¦
 +------------+-------------------------------¦
 ¦ 20         ¦ Save "Save Area" failure      ¦
 +--------------------------------------------+
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 2.11.6 Dump Error Codes - Failure Status Byte 7
  
 Table 23  defines the meaning of failure status byte 7 of th e device
 channel adapter failure status bytes.
  
 +--------------------------------------------+
 ¦ Table 23. Dump Error Codes                 ¦
 +--------------------------------------------¦
 ¦ Byte 7      ¦                               ¦
 ¦ Error Code  ¦ Definition                     ¦
 +------------+-------------------------------¦
 ¦ 00         ¦ No errors detected            ¦
 +------------+-------------------------------¦
 ¦ 01         ¦ Software-invoked dump request ¦
 ¦            ¦ error                         ¦
 +------------+-------------------------------¦
 ¦ 02         ¦ Dump switch-invoked dump      ¦
 ¦            ¦ request error                 ¦
 +------------+-------------------------------¦
 ¦ 04         ¦ Hardware "Dump Request Bit"   ¦
 ¦            ¦ error                         ¦
 +--------------------------------------------+
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 2.12 Device Channel Adapter System Status Byte
  
 Table 24  describes the bits of the device channel adapter s ystem status
 byte (SSB).  The values in the SSB represent the cu rrent state of the
 store loop adapter hardware.
  
 +-------------------------------------------------- --------------+
 ¦ Table 24. Device Channel Adapter System Status By te            ¦
 +-------------------------------------------------- --------------¦
 ¦ Bit            ¦ Definition                                      ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 7         ¦ Reserved                                       ¦
 ¦ (Read Only)   ¦                                                ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 6         ¦ 1 =  Generated a device channel a dapter soft   ¦
 ¦ (Read/Write)  ¦      POR.                                      ¦
 ¦               ¦ 0 =  Reset the POR mechanism.                  ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 5         ¦ 1 =  Requested a dump.                         ¦
 ¦ (Read/Write)  ¦ 0 =  Reset the dump mechanism.                 ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 4         ¦ Reserved                                       ¦
 ¦ (Read Only)   ¦                                                ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 3         ¦ 1 =  Enable the interrupt mechani sm.           ¦
 ¦ (Read/Write)  ¦ 0 =  Disable the interrupt mechan ism.          ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 2         ¦ 1 =  Level 7 Interrupt is active.               ¦
 ¦ (Read Only)   ¦ 0 =  Level 7 Interrupt is inactiv e.            ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 1         ¦ 1 =  Shared Buffer Access is comp lete.         ¦
 ¦ (Read/Write)  ¦ 0 =  Shared Buffer Return is comp lete.         ¦
 +---------------+---------------------------------- --------------¦
 ¦ Bit 0         ¦ 1 =  Request(ed) Shared Buffer Ac cess.         ¦
 ¦ (Read/Write)  ¦ 0 =  Shared Buffer Return is comp lete.         ¦
 +-------------------------------------------------- --------------+
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 2.13 Shared Buffer Request Byte
  
 Table 25  describes the bits of the shared buffer request by tes.  This byte
 is updated by the system unit microprocessor after each access of the
 message buffer.
  
 +-------------------------------------------------- -------------------------+
 ¦ Table 25. Shared Buffer Request Byte                                      ¦
 +-------------------------------------------------- -------------------------¦
 ¦ Bit      ¦ Definition                                                       ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 7   ¦ 1 =  Diagnostic Self Test Request.                              ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 6   ¦ 1 =  Read and process the "Timer Functi on" bytes.               ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 5   ¦ 1 =  Read the Device Channel Function c ommand byte.             ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 4   ¦ 1 =  Process the "Transmit Message(s)" held in the Shared       ¦
 ¦         ¦      Buffer.                                                    ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 3   ¦ 1 =  New poll list.                                             ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 2   ¦ 1 =  Device Channel Internal Storage Du mp Request.              ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 1   ¦ 1 =  Read EC Level Request.                                     ¦
 +---------+---------------------------------------- -------------------------¦
 ¦ Bit 0   ¦ 1 =  Reserved                                                   ¦
 +-------------------------------------------------- -------------------------+
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 2.14 Shared Buffer Status Byte
  
 Table 26  describes the bits of the shared buffer status byt e.  This byte
 is updated by the device channel adapter microproce ssor before it
 interrupts the system unit microprocessor.
  
 +-------------------------------------------------- --------------------+
 ¦ Table 26. Shared Buffer Status Byte                                  ¦
 +-------------------------------------------------- --------------------¦
 ¦ Bit         ¦ Definition                                               ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 7      ¦ 1 = The diagnostic self test is comp lete                ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 6      ¦ 1 = Stress test is active                               ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 5      ¦ Reserved                                                ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 4      ¦ 1 = Device channel received                             ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 3      ¦ 1 = An error message is present                         ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 2      ¦ 1 = A device channel internal storag e dump is present   ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 1      ¦ 1 = An EC level message is present                      ¦
 +------------+------------------------------------- --------------------¦
 ¦ Bit 0      ¦ Reserved                                                ¦
 +-------------------------------------------------- --------------------+
  
 Subtopics
 2.14.1  Device Channel Adapter Interrupt Flag Byte
 2.14.2  POST Test Device Channel Adapter Errors
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 2.14.1 Device Channel Adapter Interrupt Flag Byte
  
 Table 27  describes the bits of the device channel adapter i nterrupt flag
 byte.  This byte is updated by the software interru pt service routine when
 a level 7 hardware interrupt occurs.
  
 +-------------------------------------------------- ----------------------------+
 ¦ Table 27. Device Channel Adapter Interrupt Flag B yte                         ¦
 +-------------------------------------------------- ----------------------------¦
 ¦ Bit    ¦ Definition                                                            ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 7 ¦ 1 = The level 7 interrupt is not from the  device channel adapter     ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 6 ¦ 1 = An interrupt occurred when not expect ed (Bit 0 = 0)              ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 5 ¦ 1 = More than one interrupt occurred when  only one was expected (Bit ¦
 ¦       ¦ 0 = 1)                                                               ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 4 ¦ Not used, always zero (0)                                            ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 3 ¦ Not used, always zero (0)                                            ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 2 ¦ Not used, always zero (0)                                            ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 1 ¦ 1 =   A device channel adapter level 7 hardware interru pt has         ¦
 ¦       ¦      occurred                                                        ¦
 +-------+------------------------------------------ ----------------------------¦
 ¦ Bit 0 ¦ 1 =   A device channel adapter level 7 hardware interru pt is expected ¦
 +-------------------------------------------------- ----------------------------+
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 2.14.2 POST Test Device Channel Adapter Errors
  
 Press F1 and continue with the test.
  
 +------------------------------------+
 ¦ Table 28. POST Device Channel      ¦
 ¦           Errors                   ¦
 +------------------------------------¦
 ¦ Symptom   ¦ Cause                   ¦
 +-----------+------------------------¦
 ¦ 14517     ¦ Multiple errors        ¦
 +-----------+------------------------¦
 ¦ 14527     ¦ 8051 POR errors        ¦
 +-----------+------------------------¦
 ¦ 14537     ¦ Latch test errors      ¦
 +-----------+------------------------¦
 ¦ 14547     ¦ Shared buffer errors   ¦
 +-----------+------------------------¦
 ¦ 14557     ¦ CMOS test errors       ¦
 +-----------+------------------------¦
 ¦ 14567     ¦ Dump latch errors      ¦
 +------------------------------------+
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 2.15 Device IDs for the 4693 Point of Sale Terminal
  
 The device IDs are used by set terminal characteris tics (STC) to identify
 devices that are configured for or attached to a po int-of-sale terminal.
 The device ID is also required when requesting a tr ace report of the
 device channel for a unique device.   Table 29 in topic 2.15.1  is a list of
 the device IDs by the ID number.   Table 30 in topic 2.15.2  is a list of
 the device IDs by the device type.
  
 Subtopics
 2.15.1  Device IDs by ID Number
 2.15.2  Device IDs by Device Type
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 2.15.1 Device IDs by ID Number
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 29. Device IDs by ID Number                                      ¦
 +-------------------------------------------------- ----------------------¦
 ¦ ID     ¦ Device                          ¦ Socket Number                  ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'10' ¦ Keyboard, 50-key or Combined   ¦ 5A                            ¦
 ¦       ¦ Keyboard/Display               ¦                               ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'11' ¦ Keyboard, 50-key or Combined   ¦ 5B                            ¦
 ¦       ¦ Keyboard/Display               ¦                               ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'12' ¦ Keyboard, Alphanumeric         ¦ 5A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'13' ¦ Keyboard, Alphanumeric         ¦ 5B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'16' ¦ Keyboard, Matrix               ¦ 5A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'17' ¦ Keyboard, Matrix               ¦ 5B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'1A' ¦ Keyboard, ANPOS                ¦ 5A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'1B' ¦ Keyboard, ANPOS                ¦ 5B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'1C' ¦ RPOS Keyboards                 ¦ 5A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'1D' ¦ RPOS Keyboards                 ¦ 5B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'20' ¦ Display, Alphanumeric          ¦ 4A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'21' ¦ Display, Alphanumeric          ¦ 4B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'22' ¦ Display, Operator or Combined  ¦ 4A (5A i f Combined            ¦
 ¦       ¦ Keyboard/Display               ¦ Keyboard /Display)             ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'23' ¦ Display, Operator or Combined  ¦ 4B (5B i f Combined            ¦
 ¦       ¦ Keyboard/Display               ¦ Keyboard /Display)             ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'26' ¦ Display, Shopper               ¦ 4A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'27' ¦ Display, Shopper               ¦ 4B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'2A' ¦ Character/Graphics Display     ¦ 4A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'2B' ¦ Character/Graphics Display     ¦ 4B, 9A, 9B                    ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'30' ¦ Printer Model 1 or 2           ¦ 7                             ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'34' ¦ Printer Model 3 or 4           ¦ 7                             ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'36' ¦ Printer Model 2A Fiscal        ¦ 7                             ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'38' ¦ Printer Model 3A Fiscal        ¦ 7                             ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'40' ¦ MSR (Single-Track)             ¦ 6 on the  keyboard attached to ¦
 ¦       ¦                                ¦ Socket 5 A                     ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'41' ¦ MSR (Single-Track)             ¦ 6 on the  keyboard attached to ¦
 ¦       ¦                                ¦ Socket 5 B                     ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'46' ¦ MSR (Dual-Track)               ¦ 5A                            ¦
 ¦       ¦ ANPOS or Combined              ¦                               ¦
 ¦       ¦ Keyboard/Display (Low-Profile) ¦                               ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'47' ¦ MSR (Dual-Track)               ¦ 5B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'48' ¦ MSR (3-Track)                  ¦ 5A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'49' ¦ MSR (3-Track)                  ¦ 5B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'4A' ¦ Point-of-Sale Scanner          ¦ 9A, 9B, 9C, 4B                ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'4B' ¦ 1520 Hand-Held Scanner Model   ¦ 5B                            ¦
 ¦       ¦ A02                            ¦                               ¦
 ¦       +--------------------------------+--------- ----------------------¦
 ¦       ¦ Hand-Held Bar Code Reader      ¦ 9B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'50' ¦ Totals Retention               ¦ Internal  to the base unit     ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'54' ¦ Cash Drawer                    ¦ 3A                            ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'54' ¦ Cash Drawer                    ¦ 3B                            ¦
 +-------+--------------------------------+--------- ----------------------¦
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 ¦ X'64' ¦ RS-232C Device                 ¦ Serial A  (All models except   ¦
 ¦       ¦                                ¦ 2X2)                          ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'66' ¦ RS-232C Device                 ¦ Serial A  (Model 2X2 only)     ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'67' ¦ RS-232C Device                 ¦ Serial B  (Model 2X2 only)     ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'68' ¦ RS-232C Device                 ¦ Serial B  (All models except   ¦
 ¦       ¦                                ¦ 2X2)                          ¦
 +-------+--------------------------------+--------- ----------------------¦
 ¦ X'6E' ¦ Scale                          ¦ 9A, 9B, 9C, 4B                ¦
 +-------------------------------------------------- ----------------------+
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 2.15.2 Device IDs by Device Type
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 30. Device IDs by Device Type                                    ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Device                              ¦ Socket Number               ¦ ID    ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Cash Drawer                        ¦ 3A                         ¦ X'54'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 3B                         ¦ X'54'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Display, Alphanumeric              ¦ 4A                         ¦ X'20'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 4B                         ¦ X'21'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Display, Operator or Combined      ¦ 4A (5A if Co mbined         ¦ X'22'¦
 ¦ Keyboard/Display                   ¦ Keyboard/Dis play)          ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 4B (5B if Co mbined         ¦ X'23'¦
 ¦                                    ¦ Keyboard/Dis play)          ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Display, Shopper                   ¦ 4A                         ¦ X'26'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 4B                         ¦ X'27'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Character/Graphics Display         ¦ 4A                         ¦ X'2A'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 4B, 9A, 9B                 ¦ X'2B'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Hand-Held Bar Code Reader          ¦ 9B                         ¦ X'4B'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, 50-key or Combined       ¦ 5A                         ¦ X'10'¦
 ¦ Keyboard/Display                   +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'11'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, Alphanumeric             ¦ 5A                         ¦ X'12'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'13'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, ANPOS                    ¦ 5A                         ¦ X'1A'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'1B'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ RPOS Keyboards                     ¦ 5A                         ¦ X'1C'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'1D'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, Matrix                   ¦ 5A                         ¦ X'16'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'17'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ MSR (Single-Track)                 ¦ 6 on the key board attached ¦ X'40'¦
 ¦                                    ¦ to Socket 5A                ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 6 on the key board attached ¦ X'41'¦
 ¦                                    ¦ to Socket 5B                ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ MSR (Dual-Track)                   ¦ 5A (ANPOS or  Combined      ¦ X'46'¦
 ¦                                    ¦ Keyboard/Dis play)          +------¦
 ¦                                    +------------- ---------------¦ X'47'¦
 ¦                                    ¦ 5B                         ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ MSR (3-Track)                      ¦ 5A                         ¦ X'48'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'49'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Point-of-Sale Scanner              ¦ 9A, 9B, 9C, 4B             ¦ X'4A'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Printer Model 1 or 2               ¦ 7                          ¦ X'30'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Printer Model 3 or 4               ¦ 7                          ¦ X'34'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Printer Model 2A Fiscal            ¦ 7                          ¦ X'36'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Printer Model 3A Fiscal            ¦ 7                          ¦ X'38'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ RS-232C Device                     ¦ Serial A (Al l models       ¦ X'64'¦
 ¦                                    ¦ except 2X2)                ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ RS-232C Device                     ¦ Serial A (Mo del 2X2 only)  ¦ X'66'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ RS-232C Device                     ¦ Serial B (Mo del 2X2 only)  ¦ X'67'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ RS-232C Device                     ¦ Serial B (Al l models       ¦ X'68'¦
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 ¦                                    ¦ except 2X2)                ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Scale                              ¦ 9A, 9B, 9C, 4B (Shares     ¦ X'6E'¦
 ¦                                    ¦ socket with Point-of-Sale  ¦      ¦
 ¦                                    ¦ Scanner)                   ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Totals Retention                   ¦ Internal to the base unit. ¦ X'50'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ 1520 Hand-Held Scanner Model A02   ¦ 5B                         ¦ X'4B'¦
 +-------------------------------------------------- ----------------------+
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 2.16 4693 Real Time Clock Nonvolatile Random Access  Memory Map
  
    +----------------------------------------------- ---------------------------+
    ¦           ¦                                                   ¦ CHECKSUM ¦
    ¦           ¦                                                   +----------¦
    ¦           ¦                                                   ¦ byte sum ¦
    ¦           ¦                                                   +-------+  ¦
    ¦           ¦                                                   ¦ CRC   ¦  ¦
    ¦           ¦                                                   +----+  ¦  ¦
    ¦  ADDRESS  ¦ DESCRIPTION                                       ¦ no ¦  ¦  ¦
    +-----------+----------------------------------- ----------------+----+--+--¦
    ¦ 0000-0009 ¦ Reserved                                          ¦ x  ¦  ¦  ¦
    ¦ 000A-000D ¦ Power control alarm save area                     ¦ x  ¦  ¦  ¦
    ¦ 000E-000F ¦ POST Resume status and PPC hardwar e status        ¦ x  ¦  ¦  ¦
    ¦ 0010-007F ¦ Master terminal SIO configuration data            ¦    ¦  ¦x ¦
    ¦ 0080-00EF ¦ Satellite terminal SIO configurati on data         ¦    ¦  ¦x ¦
    ¦ 00F0-01CF ¦ Reserved for SIO configuration dat a growth        ¦ x  ¦  ¦  ¦
    ¦ 01D0-01F2 ¦ Information and POS data for featu re card 1       ¦    ¦x ¦  ¦
    ¦ 01F3-0215 ¦ Information and POS data for featu re card 2       ¦    ¦x ¦  ¦
    ¦ 0216-0238 ¦ Information and POS data for featu re card 3       ¦    ¦x ¦  ¦
    ¦ 0239-025B ¦ Information and POS data for featu re card 4       ¦    ¦x ¦  ¦
    ¦ 025C-027E ¦ Information and POS data for featu re card 5       ¦    ¦x ¦  ¦
    ¦ 027F-02A1 ¦ Information and POS data for featu re card 6       ¦    ¦x ¦  ¦
    ¦ 02A2-02C4 ¦ Information and POS data for featu re card 7       ¦    ¦x ¦  ¦
    ¦ 02C5-02E7 ¦ Information and POS data for featu re card 8       ¦    ¦x ¦  ¦
    ¦ 02E8-030A ¦ Information and POS data for featu re card 9       ¦    ¦x ¦  ¦
    ¦ 030B-032D ¦ Information and POS data for featu re card 10      ¦    ¦x ¦  ¦
    ¦ 032E-0330 ¦ Reserved                                          ¦    ¦x ¦  ¦
    ¦ 0331-0332 ¦ POS lookup table CRC (checksum for  bytes 1D0-330) ¦ x  ¦  ¦  ¦
    ¦ 0333-07BF ¦ Reserved                                          ¦ x  ¦  ¦  ¦
    ¦ 07C0-07FF ¦ Master terminal vital product data                 ¦    ¦x ¦  ¦
    ¦ --------- ¦                                                   +----------¦
    ¦ 0800-1FFF ¦ System Data (operating system and application)               ¦
    +----------------------------------------------- ---------------------------+
  
 Figure 11. 4693 Real Time Clock (RTC) NVRAM Memory Map
  
 Subtopics
 2.16.1  000A-000D Power Control Alarm Save Area
 2.16.2  000E POST Resume Status Byte
 2.16.3  000F PPC Hardware Status Byte
 2.16.4  0010-007F Master Terminal SIO Configuration Data
 2.16.5  0080-00EF Satellite Terminal SIO Configuration Dat a
 2.16.6  07C0-07FF Master Terminal Vital Product Data
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 2.16.1 000A-000D Power Control Alarm Save Area
  
 000A  Alarm hour - 1 byte of packed decimal,  value s 00 - 23
 000B  Alarm minute - 1 byte of packed decimal,  val ues 00 - 59
 000C  Alarm day-of-month - 1 byte of packed decimal ,  values 01 - 31
 000D  Real time clock register A - 1 byte of hex da ta, value = xx.  The
       value determines the RTC square wave output w hen the power is off.
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 2.16.2 000E POST Resume Status Byte
  
 The POST resume status byte is 1 byte of hex data.
  
 00H =  Non-Resume POST path (cold start, warm start , etc.)
  
 03H =  PPC hardware "read power-on events" command failed.
  
 04H =  Memory retention was disabled.  The Reset sw itch was pressed when
        main power was off or the battery discharged  before the main power
        returned.
  
 05H =  PPC hardware "read power-on status" command failed.
  
 06H =  Memory contents were bad The operating syste m failed to complete
        Suspend functions before the main power was lost.
  
 07H =  Memory parity error was detected.  The PPC h ardware failed to keep
        memory refreshed when the main power was off .
  
 A0H =  POST Resume completed successfully
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 2.16.3 000F PPC Hardware Status Byte
  
 The PPC hardware status byte is 1 byte of hex data.
  
 When byte 000EH = 00H or 03H,
  
 Bits 7-0 = 0
  
 When byte 000EH = 04H,
  
 Bit 7 = 1
 Bit 6 x
 Bit 5 x
 Bit 4 = 1.  Mode Control switch turns power on.
 Bit 3 = 1 = Ring Detect at serial port 2 turns powe r on.
 Bit 2 = 1 = Ring Detect at serial port 1 turns powe r on.
 Bit 1 = 1 = RTC alarm turns power on.
 Bit 0 = 1 = Memory contents are bad.
  
 When byte 000EH = 05H,
  
 Bits 7-0 = 0
  
 When byte 000EH = 06H,
  
 Bit 7 = 1
 Bit 6 = x
 Bit 5 = x
 Bit 4 = 1 = Mode Control switch turns power on.
 Bit 3 = 1 = Ring detect 2 turned power on.
 Bit 2 = 1 = Ring detect 1 turned power on.
 Bit 1 = 1 = RTC alarm turned power on.
 Bit 0 = 1 = Memory contents bad
  
 When byte 000EH = 07H or A0H,
  
 Bits 7-0 = 0
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 2.16.4 0010-007F Master Terminal SIO Configuration Data
  
 Subtopics
 2.16.4.1  Keyboard Devices
 2.16.4.2  Display Devices
 2.16.4.3  Printer Devices
 2.16.4.4  Readers and Scanning Devices
 2.16.4.5  Monetary Devices
 2.16.4.6  External Devices
 2.16.4.7  Reserved Device Addresses
 2.16.4.8  Master Terminal Configuration Record Header
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 2.16.4.1 Keyboard Devices
  
 SIO Keyboards connect to the 4693 via tailgate sock ets 5A and 5B.
  
   NVRAM   Device   Device
   Address Address Type
  
   0010       10     50-key 5A or operator keyboard
   0011       11     50-key 5B
   0012       12     Alphanumeric 5A
   0013       13     Alphanumeric 5B
   0014       14     Reserved
   0015       15     Reserved
   0016       16     4680 Matrix 5A
   0017       17     4680 Matrix 5B
   0018       18     4682 PIN pad
   0019       19     PLU keyboard
   001A      1A    ANPOS 5A
   001B      1B    ANPOS 5B
   001C      1C    RPOS Keyboard 5A
   001D      1D    RPOS Keyboard 5B
   001E      1E    OEM
   001F       1F    OEM
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 2.16.4.2 Display Devices
  
 SIO Displays connect to the 4693 via tailgate socke ts 4A, 4B, 9A, 9B,
  and 9C.
  
   NVRAM   Device   Device
   Address Address Type
  
   0020       20     A/N Fluorescent 4A
   0021       21     A/N Fluorescent 4B, 9A, 9B, 9C
   0022       22     A/N Operator in Keyboard 5A
   0023       23     A/N Operator in Keyboard 5B
   0024       24     Reserved
   0025       25     Reserved
   0026       26     Retail Shopper 4A
   0027       27     Retail Shopper 4B, 9A, 9B, 9C
   0028       28     Reserved
   0029       29     Reserved
   002A      2A    Character/graphics #1 operator
   002B      2B    Character/graphics #1 customer
   002C      2C    Character/graphics #2 operator
   002D      2D    Character/graphics #2 customer
   002E      2E    OEM
   002F       2F    OEM
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 2.16.4.3 Printer Devices
  
 SIO Printers connect to the 4693 via tailgate socke t 7.
  
   NVRAM   Device   Device
   Address Address Type
  
   0030       30     4680 Printer Model 2
   0031       31     Reserved
   0032       32     Reserved
   0033       33     Reserved
   0034       34     4680 Printer Model 3
   0035       35     Reserved
   0036       36     Fiscal Printer Model 2
   0037       37     SRJ Printer
   0038       38     Fiscal Printer Model 3
   0039       39     Reserved
   003A      3A    25 character R/J-2
   003B      3B    30 character R/J-2
   003C      3C    5956 Kanji R/J
   003D      3D    5957 compact R/J
   003E      3E    OEM
   003F       3F    OEM
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 2.16.4.4 Readers and Scanning Devices
  
 Readers and scanners connect to the 4693 via tailga te sockets 4B, 5A, 5B,
 9A, 9B and 9C.
  
   NVRAM   Device   Device
   Address Address Type
  
   0040       40     1-track MSR 5A or MSR on keyboard
   0041       41     1-track MSR 5B
   0042       42     PIN Pad
   0043       43     Reserved
   0044       44     OCR 9A
   0045       45     OCR 9B
   0046       46     2-track MSR 5A
   0047       47     2-track MSR 5B
   0048       48     3-track MSR 5A or MSR on keyboard
   0049       49     3-track MSR 5B or MSR on keyboard
   004A      4A    Checkout scanner 4B, 9A, 9B, 9C
   004B      4B    Hand-held scanner 4B, 9A, 9B, 9C
   004C      4C    Reserved
   004D      4D    Reserved
   004E      4E    OEM
   004F       4F    OEM
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 2.16.4.5 Monetary Devices
  
 Cash Drawers connect to the 4693 via tailgate socke ts 3A and 3B.
  
   NVRAM   Device   Device
   Address Address Type
  
   0050       50     Reserved
   0051       51     Reserved
   0052       52     Reserved
   0053       53     Reserved
   0054       54     Cash Drawers
   0055       55     Reserved
   0056       56     Reserved
   0057       57     Reserved
   0058       58     Reserved
   0059       59     Reserved
   005A      5A    Reserved
   005B      5B    Reserved
   005C      5C    Reserved
   005D      5D    Reserved
   005E      5E    OEM
   005F       5F    OEM
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 2.16.4.6 External Devices
  
   NVRAM   Device   Device
   Address Address Type
  
   0060       60     Reserved
   0061       61     Reserved
   0062       62     Reserved
   0063       63     Reserved
   0064       64     Reserved
   0065       65     Reserved
   0066       66     Reserved
   0067       67     Reserved
   0068       68     Reserved
   0069       69     Reserved
   006A      6A    Reserved
   006B      6B    Reserved
   006C      6C    Reserved
   006D      6D    Reserved
   006E      6E    Scale
   006F       6F    OEM
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 2.16.4.7 Reserved Device Addresses
  
 This range of SIO addresses is reserved for future I/O devices.
  
   NVRAM   Device   Device
   Address Address Type
  
   0070       70     Reserved
   0071       71     Reserved
   0072       72     Reserved
   0073       73     Reserved
   0074       74     Reserved
   0075       75     Reserved
   0076       76     Reserved
   0077       77     Reserved
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 2.16.4.8 Master Terminal Configuration Record Heade r
  
 SIO devices are not permitted to have addresses wit hin the range X'78'
 through X'7F'.  This space is allocated to store co nfiguration record
 header information for the master terminal.
  
   NVRAM   Device   Device
   Address Address Type
  
   0078      N/A     Reserved
   0079      N/A     Reserved
   007A     N/A     Reserved
   007B     N/A     Master Terminal Workstation status
  
           Bit     7 = 1 = One or more SIO devices are present.
           Bits 6-1 = reserved
           Bit     0 = 1 = SIO configuration data was erased when
                          the Reset switch was pressed during POST.
  
   007C     N/A     Video display status
  
           Bit     7 = 1 = A video monitor is present.
           Bit     6 = 1 = A video monitor is configured.
           Bits 5-0 = reserved
  
   007D     N/A     PS/2 keyboard status
  
           Bit     7 = 1 = A PS/2 keyboard is present.
           Bit     6 = 1 = A PS/2 keyboard is configured.
           Bits 5-0 = reserved
  
   007E     N/A     Record ID = x'01'
   007F      N/A     Record checksum = Checksum of bytes 10H through 7EH .
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 2.16.5 0080-00EF Satellite Terminal SIO Configurati on Data
  
 Subtopics
 2.16.5.1  Keyboard Devices
 2.16.5.2  Display Devices
 2.16.5.3  Printer Devices
 2.16.5.4  Readers and Scanning Devices
 2.16.5.5  Monetary Devices
 2.16.5.6  External Devices
 2.16.5.7  Reserved Device Addresses
 2.16.5.8  Satellite Terminal Configuration Record Header
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 2.16.5.1 Keyboard Devices
  
 SIO Keyboards connect to the 4693 via tailgate sock ets 5A and 5B.
  
   NVRAM   Device   Device
   Address Address Type
  
   0080       10     50-Key 5A or operator keyboard
   0081       11     50-Key 5B
   0082       12     Alphanumeric 5A
   0083       13     Alphanumeric 5B
   0084       14     Reserved
   0085       15     Reserved
   0086       16     4680 matrix 5A
   0087       17     4680 matrix 5B
   0088       18     4682 PIN pad
   0089       19     PLU keyboard
   008A      1A    ANPOS 5A
   008B      1B    ANPOS 5B
   008C      1C    RPOS Keyboard 5A
   008D      1D    RPOS Keyboard 5B
   008E      1E    OEM
   008F       1F    OEM
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 2.16.5.2 Display Devices
  
 SIO Displays connect to the 4693 via tailgate socke ts 4A, 4B, 9A, 9B, and
 9C.
  
   NVRAM   Device   Device
   Address Address Type
  
   0090       20     A/N Fluorescent 4A
   0091       21     A/N Fluorescent 4B, 9A, 9B, 9C
   0092       22     A/N Operator in Keyboard 5A
   0093       23     A/N Operator in Keyboard 5B
   0094       24     Reserved
   0095       25     Reserved
   0096       26     Retail Shopper 4A
   0097       27     Retail Shopper 4B, 9A, 9B, 9C
   0098       28     Reserved
   0099       29     Reserved
   009A      2A    Character/graphics #1 operator
   009B      2B    Character/graphics #1 customer
   009C      2C    Character/graphics #2 operator
   009D      2D    Character/graphics #2 customer
   009E      2E    OEM
   009F       2F    OEM
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 2.16.5.3 Printer Devices
  
 SIO Printers connect to the 4693 via tailgate socke t 7.
  
   NVRAM   Device   Device
   Address Address Type
  
   00A0      30     4680 Printer Model 2
   00A1      31     Reserved
   00A2      32     Reserved
   00A3      33     Reserved
   00A4      34     4680 Printer Model 3
   00A5      35     Reserved
   00A6      36     Fiscal Printer Model 2
   00A7      37     Reserved
   00A8      38     Fiscal Printer Model 3
   00A9      39     Reserved
   00AA      3A    25 character R/J-2
   00AB      3B    30 character R/J-2
   00AC      3C    5956 Kanji R/J
   00AD      3D    5957 compact R/J
   00AE      3E    OEM
   00AF      3F    OEM
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 2.16.5.4 Readers and Scanning Devices
  
 Readers and scanners connect to the 4693 via tailga te sockets 4B, 5A, 5B,
 9A, 9B and 9C.
  
   NVRAM   Device   Device
   Address Address Type
  
   00B0      40     1-track MSR 5A or MSR on keyboard
   00B1      41     1-track MSR 5B
   00B2      42     PIN Pad
   00B3      43     Reserved
   00B4      44     OCR 9A
   00B5      45     OCR 9B
   00B6      46     2-track MSR 5A
   00B7      47     2-track MSR 5B
   00B8      48     3-track MSR 5A or MSR on keyboard
   00B9      49     3-track MSR 5B or MSR on keyboard
   00BA      4A    Checkout scanner 4B, 9A, 9B, 9C
   00BB      4B    Hand-held scanner 4B, 9A, 9B, 9C
   00BC      4C    Reserved
   00BD      4D    Reserved
   00BE      4E    OEM
   00BF      4F    OEM
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 2.16.5.5 Monetary Devices
  
 Cash Drawers connect to the 4693 via tailgate socke ts 3A and 3B.
  
   NVRAM   Device   Device
   Address Address Type
  
   00C0      50     4683-002 Hard Totals
   00C1      51     4693-xx2 Hard Totals
   00C2      52     Reserved
   00C3      53     Reserved
   00C4      54     Cash Drawers
   00C5      55     Reserved
   00C6      56     Reserved
   00C7      57     Reserved
   00C8      58     Reserved
   00C9      59     Reserved
   00CA      5A    Reserved
   00CB      5B    Reserved
   00CC      5C    Reserved
   00CD      5D    Reserved
   00CE      5E    OEM
   00CF      5F    OEM
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 2.16.5.6 External Devices
  
   NVRAM   Device   Device
   Address Address Type
  
   00D0      60     Reserved
   00D1      61     Reserved
   00D2      62     Reserved
   00D3      63     Reserved
   00D4      64     Reserved
   00D5      65     Reserved
   00D6      66     4693 RS232 #1 (connector J20)
   00D7      67     4693 RS232 #2 (connector J21)
   00D8      68     Reserved
   00D9      69     Reserved
   00DA      6A    Reserved
   00DB      6B    Reserved
   00DC      6C    Reserved
   00DD      6D    Reserved
   00DE      6E    Scale
   00DF      6F    OEM
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 2.16.5.7 Reserved Device Addresses
  
 This range of SIO addresses is reserved for future I/O devices.
  
   NVRAM   Device   Device
   Address Address Type
  
   00E0      70     Reserved
   00E1      71     Reserved
   00E2      72     Reserved
   00E3      73     Reserved
   00E4      74     Reserved
   00E5      75     Reserved
   00E6      76     Reserved
   00E7      77     Reserved
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 2.16.5.8 Satellite Terminal Configuration Record He ader
  
 SIO devices are not permitted to have addresses wit hin the range X'78'
 through X'7F'.  This space is allocated to store co nfiguration record
 header information for the satellite terminal.
  
   NVRAM   Device   Device
   Address Address Type
  
   00E8     N/A     Reserved
   00E9     N/A     Reserved
   00EA     N/A     Reserved
   00EB     N/A     Satellite terminal workstation status
  
           Bit     7 = 1 = One or more SIO devices are present.
           Bits 6-2 = reserved
           Bit     1 = 1 = 4693-xx2 AutoPower function is enabled by m aster
                  terminal POST (default = 1).
           Bits    0 = reserved
  
   00EC     N/A     Reserved
   00ED     N/A     Reserved
   00EE     N/A     Record ID = x'02'
   00EF     N/A     Record checksum = Checksum of bytes 80H through EEH .
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 2.16.6 07C0-07FF Master Terminal Vital Product Data
  
       07C0-07C1    VPD Record ID and length (1 word of hex data)
           x'A840' (length includes bytes x'07C0' through x'07 FF')
  
       07C2-07C8    Machine type and model (7 bytes of ASCII data)
                   i.e. "4693101"
  
       07C9-07D0    Mfg. plant code and serial number (8 bytes of ASCII  data)
                   i.e. "23-00001"
  
       07D1-07D7    Planar card EC number (7 bytes of ASCII data)
                   i.e. "395822A"
  
       07D8-07DE    Power supply EC number (7 bytes of ASCII data)
                   i.e. "395822A"
  
       07DF-07FD    nulls (31 bytes of x'00')
  
       07FE-07FF    VPD CRC (checksum for bytes x'07C0' through x'07FD' )
  
 Note:   Satellite terminal vital product data is stored i n 4693-xx2 NVRAM
 at address 0C00H.  Master terminal and satellite te rminal VPD records have
 the same format.
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 3.0 Topic 3.  4693 Power-On Self Test (POST)
  
 The Power-On Self Test (POST) uses the speaker subs ystem to communicate to
 the user when an error is being reported.  All erro r codes are written to
 the primary display, which is the video display if present, or is the
 alphanumeric display configured as the primary syst em display.
  
 Subtopics
 3.1  Power-On Self Test and the Meaning of Beeps
 3.2  Checkpoint Codes
 3.3  POST Interface Reference Information
 3.4  BIOS Data Areas
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 3.1 Power-On Self Test and the Meaning of Beeps
  
 The POST code uses the speaker to communicate the r esults of some tests.
 The following describes what the beeps mean and whi ch device, or devices,
 are involved in the failing test.  A failing component could cause a
 following test to fail.
  
 The following definitions are accurate for most POS T detected errors.
  
  
 No Beeps .  If POST completes and no beeps are heard, the sp eaker is
 failing or the planar board is failing.
  
  
 One Beep .  The normal POST completion.  No errors were dete cted.
  
 Two Beeps .  An error was detected during POST.  Most POST er rors are two
 beeps.
  
 Continuous Beep .  The system planar board is failing or the speake r
 subsystem is failing.
  
  
 Repeating Short Beeps .  A keyboard key is stuck, or the keyboard is
 failing, or the system board is failing.
  
  
 One Long and One Short Beep .  The video adapter card is failing.
  
  
 One long beep and Two Short Beeps .  The video subsystem is failing, or a
 video I/O adapter ROM is not readable.  If the one long and two short beep
 sequence is sounded twice, both the system planar b oard and an option
 adapter video are failing.
  
 On a terminal that does not have a video display, t he serial I/O adapter
 is failing.
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 3.2 Checkpoint Codes
  
 Table 31  lists the checkpoints displayed on the primary dis play of a
 terminal during Power-On Self Test (POST).  These c heckpoint codes are
 used primarily during manufacturing test and are se en in the lower right
 corner of a video display during POST.  When a POST  error is detected, a
 checkpoint code may be visible.  They are listed he re for reference only,
 and need not be used during normal maintenance acti vity.
  
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 31. Checkpoint Codes                                             ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Code   ¦ Description                                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 01     ¦ R/W test the 80386 registers with patter n                     ¦
 ¦        ¦ disable CMOS clock interrupts                                 ¦
 ¦        ¦ turn off video                                                ¦
 ¦        ¦ perform channel reset                                         ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 02     ¦ ROM checksum                                                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 03     ¦ verify planar enable/setup latch                              ¦
 ¦        ¦ verify planar RAM enabled                                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 04     ¦ verify planar POS register                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 05     ¦ verify card enable/-setup latch (port 96 h)                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 06     ¦ verify CMOS shutdown byte                                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 07     ¦ verify 2K CMOS shutdown byte                                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 08     ¦ 8237 DMA 0 initialization channel regist er test perform the   ¦
 ¦        ¦ following tests on DMA compatibility reg isters:               ¦
 ¦        ¦                                                               ¦
 ¦        ¦ 1.  write base target, read base target (extended)            ¦
 ¦        ¦     read current target (compatibility)                       ¦
 ¦        ¦                                                               ¦
 ¦        ¦ 2.  write base transfer count, read base  transfer count       ¦
 ¦        ¦     (extended)                                                ¦
 ¦        ¦     read transfer count (compatibility)                       ¦
 ¦        ¦                                                               ¦
 ¦        ¦ 3.  page registers                                            ¦
 ¦        ¦     compat_targ                                               ¦
 ¦        ¦     test the compatibility base and curr ent target address    ¦
 ¦        ¦     registers for the channel currently being tested          ¦
 ¦        ¦     compat_tc                                                 ¦
 ¦        ¦     test the compatibility base and curr ent transfer count    ¦
 ¦        ¦     registers for the channel currently being tested          ¦
 ¦        ¦     compat_pagereg                                            ¦
 ¦        ¦     the page register for the channel cu rrently being tested  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 09     ¦ dma_setup                                                     ¦
 ¦        ¦ mode set all DMA channels                                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 0A     ¦ storage refresh test                                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 0B     ¦ 8042 interface test                                           ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 0C     ¦ reset 8042                                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 0D     ¦ write byte 0 of 8042 memory                                   ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 0E     ¦ memory controller                                             ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 0F     ¦ Base 512k read/write memory test                              ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 10     ¦ set base memory parity flag                                   ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 11     ¦ write the high byte of failing memory ad dress to mfg_port+2   ¦
 ¦        ¦ write the low byte of failing memory add ress to mfg_port+3    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 12     ¦ verify 386 lgdt/sgdt lidt/sidt instructi ons and registers     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 13     ¦ initialize 8259 interrupt controllers ma ster                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 14     ¦ initialize 8259 interrupt controllers sl ave                   ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 15     ¦ initialize hardware interrupt vectors                         ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 16     ¦ initialize bios calls interrupt vectors                       ¦
 +--------+----------------------------------------- ----------------------¦
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 ¦ 18     ¦ verify CMOS CRC                                               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 19     ¦ set defective battery flag if battery is  low                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 1B     ¦ enable protected mode                                         ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 1C     ¦ set pmode stack                                               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 1D     ¦ protected mode test and memory size dete rmine ( 0   640k )    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 1E     ¦ HOW_BIG_END,  set base memory size                            ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 1F     ¦ protected mode test and memory size dete rmine ( above 1024k ) ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 20     ¦ HOW_BIG_END1, set expansion memory size in CMOS               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 21     ¦ test address lines 19-23                                      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 22     ¦ shutdown back to real mode                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 23     ¦ return 1 from shutdown                                        ¦
 ¦        ¦ setup @tos stack pointer                                      ¦
 ¦        ¦ reset 0:0 vector                                              ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 24     ¦ initialize the equip flag in Bios Data A rea                   ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 25     ¦ check for manufacturing boot request                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 34     ¦ return to real mode                                           ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 35     ¦ test for addressing error                                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 40     ¦ setup and test video                                          ¦
 ¦        ¦ check for video feature ROM (c000h to c8 00h)                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 41     ¦ check planar id                                               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 42     ¦ test 8259 controller                                          ¦
 ¦        ¦ test interrupt mask registers w/zero                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 43     ¦ disable device interrupts                                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 44     ¦ check for hot interrupts                                      ¦
 ¦        ¦ display 101 error                                             ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 45     ¦ hot NMI int. w/o i/o memory parity enabl ed                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 46     ¦ display 107 error                                             ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 47     ¦ test timer0, timer1 and timer3                                ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 48     ¦ verify timer 2 output low and that                            ¦
 ¦        ¦ timer 0 interrupt did not occur                               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 49     ¦ verify that all bits go on for timer 0                        ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 4A     ¦ verify timer 2 output hi                                      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 4B     ¦ verify timer 0 interrupt generated                            ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 4C     ¦ verify that timer 0 does not count too f ast/slow (use         ¦
 ¦        ¦ refresh)                                                      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 4D     ¦ verify that timer 3 generates NMI (watch dog)                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 4E     ¦ check 8042 for last command accepted                          ¦
 ¦        ¦ *** error 105 displayed here maybe                            ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 4F     ¦ additional read/write storage test                            ¦
 ¦        ¦ ** must run in protected mode                                 ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 50     ¦ set shutdown return                                           ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 51     ¦ enable protected mode                                         ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 52     ¦ set es and ds to memory block                                 ¦
 ¦        ¦ display size count for memory < 640k                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 53     ¦ point to next 64k block                                       ¦
 ¦        ¦ display size count for memory > 640k                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 54     ¦ memory tests done - back to real mode                         ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 55     ¦ keyboard test                                                 ¦
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 +--------+----------------------------------------- ----------------------¦
 ¦ 56     ¦ not a manufacturing mode, test kybd                           ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 57     ¦ check kybd clock                                              ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 58     ¦ check for stuck keys                                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 59     ¦ print stuck key scan code on screen                           ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 5A     ¦ test auxiliary device (mouse)                                 ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 5B     ¦ initialize 8042 to honor keylock                              ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 5C     ¦ setup hardware interrupt vector table le vel 0-7               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 5D     ¦ setup hardware interrupt vectors level 8 -15                   ¦
 ¦        ¦ (vectors start at int 70h)                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 5E     ¦ set up other interrupts                                       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 5F     ¦ initialize keyboard bios parameters                           ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 60     ¦ diskette attachment test                                      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 61     ¦ enable diskette interrupts                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 62     ¦ turn drive 0 motor on                                         ¦
 ¦        ¦ ** display 601 error message                                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 63     ¦ turn drive 0 motor off                                        ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 64     ¦ system board asynchronous communication chip test             ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 65     ¦ enable timer interrupts                                       ¦
 ¦        ¦ check CMOS battery and checksum and                           ¦
 ¦        ¦ card id mismatch error                                        ¦
 ¦        ¦ test clock updating                                           ¦
 ¦        ¦ ** display 163 error message                                  ¦
 ¦        ¦ check memory size determined = CMOS                           ¦
 ¦        ¦ ** display 164 error message                                  ¦
 ¦        ¦ check for CRT adapter error                                   ¦
 ¦        ¦ ** display 2401 error message                                 ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 66     ¦ initialize floppy for drive type                              ¦
 ¦        ¦ check for second floppy                                       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 67     ¦ initialize hard file                                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 68     ¦ RPL ROM scan if bad battery, CMOS CRC er ror or Card ID        ¦
 ¦        ¦ mismatch                                                      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 69     ¦ Feature card ROM scan (ROM at C000 --> E 000)                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 6A     ¦ setup @printer_base                                           ¦
 ¦        ¦ setup @rs232_base                                             ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 6B     ¦ setup @equip_flag, for printers and RS23 2's                   ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 6C     ¦ enable hardware interrupt if 80387 prese nt                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 6D     ¦ set kybd state flags                                          ¦
 ¦        ¦ check for change typamatic request                            ¦
 ¦        ¦ enable keyboard/timer interrupts                              ¦
 ¦        ¦ read kybd id to initialize kybd and numl ock                   ¦
 ¦        ¦ check for second fixed disk ; not define d                     ¦
 ¦        ¦ test for errors                                               ¦
 ¦        ¦ ** display 162 error message                                  ¦
 ¦        ¦ initialize printer (alternate display de vice)                 ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 90     ¦ address line 0   15 failure                                   ¦
 ¦        ¦ Base 512k storage failure                                     ¦
 ¦        ¦ send failing pattern to mfg ports                             ¦
 ¦        ¦ initialize the video subsystem                                ¦
 ¦        ¦ initialize video controller                                   ¦
 ¦        ¦ program controller to allow load of char acter generator       ¦
 ¦        ¦ load of 8x16 character generator                              ¦
 ¦        ¦ program controller for after character g enerator load         ¦
 ¦        ¦ blank video buffer                                            ¦
 ¦        ¦ initialize dac                                                ¦
 ¦        ¦ initialize cursor                                             ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ BE     ¦ entry to sysinit1; build gdt and idt tab les                   ¦
 ¦        ¦ switch to protected mode                                      ¦
 +--------+----------------------------------------- ----------------------¦
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 ¦ BF     ¦ exit to sysinit1                                              ¦
 ¦        ¦ set return address in double word 40:67                       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ C1     ¦ Cache test                                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ DA     ¦ switch memory refresh control from backu p to normal mode      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ DB     ¦ check for Resume enabled                                      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ DC     ¦ check for memory refresh during Suspend                       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ DD     ¦ save memory data that could be destroyed  by POST Resume       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ DE     ¦ Setup a memory stack for POST Resume                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ DF     ¦ Test the SIO adapter                                          ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F0     ¦ additional protected (virtual mode) test                       ¦
 ¦        ¦ set up for protected mode                                     ¦
 ¦        ¦ verify protected mode                                         ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F1     ¦ ensure software interrupt 32h works                           ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F2     ¦ force an exception 0dh, ensure it happen s                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F3     ¦ verify ldt,sdt,ltr and str instructions                       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F4     ¦ verify the bounds instruction                                 ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F5     ¦ verify push all and pop all instructions                       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F6     ¦ verify access rights function correctly                       ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F7     ¦ verify arpl instruction works                                 ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F8     ¦ verify lsl instruction works                                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ F9     ¦ verify lar instruction works                                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ FA     ¦ low meg chip select test                                      ¦
 ¦        ¦ set descriptor to screen buffer and ensu re                    ¦
 ¦        ¦ that address the correct buffer                               ¦
 +-------------------------------------------------- ----------------------+
  
 Table 32  lists the checkpoints that occur during the IML pr ocess in Stage
 I:
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 32. Checkpoint Codes during IML Stage I                          ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Code   ¦ Description                                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 6E     ¦ check for password                                            ¦
 ¦        ¦ manufacturing ROM scan                                        ¦
 ¦        ¦ jump to IML routine                                           ¦
 ¦        ¦                                                               ¦
 ¦        ¦                                                               ¦
 ¦        ¦ SCSI/ESDI initialization code is called and IML boot record   ¦
 ¦        ¦ is read in                                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 81     ¦ Diskette IML                                                  ¦
 ¦        ¦                                                               ¦
 ¦        ¦                                                               ¦
 ¦        ¦ Load in and verify IML boot record from diskette              ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 82     ¦ Disk IML                                                      ¦
 ¦        ¦                                                               ¦
 ¦        ¦                                                               ¦
 ¦        ¦ Load in and verify IML boot record from disk                  ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 83     ¦ Diskette IML                                                  ¦
 ¦        ¦                                                               ¦
 ¦        ¦                                                               ¦
 ¦        ¦ Diskette recovery from SCSI IML failure                       ¦
 ¦        ¦ Load in and verify IML boot record from diskette              ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 84     ¦ Copy media Stage II image into system RA M                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 85     ¦ Verify Stage II image checksum                                ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 86     ¦ Store system partition pointer and syste m partition type      ¦
 ¦        ¦ Jump to Stage II reset vector                                 ¦
 +-------------------------------------------------- ----------------------+
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 Table 33  lists the checkpoints that occur during the initia l program load
 in Stage II:
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 33. Checkpoint Codes during IPL Stage II                         ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Code   ¦ Description                                                    ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 6E     ¦ interrupt to bootstrap load routine                           ¦
 ¦        ¦                                                               ¦
 ¦        ¦                                                               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 6F     ¦ clear screen                                                  ¦
 ¦        ¦ reset the disk parameter table vector                         ¦
 ¦        ¦ clear @boot_locn                                              ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 70     ¦ read in the single sector to the boot lo cation                ¦
 ¦        ¦ validate the boot record                                      ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 71     ¦ read INT 13H devices (disk/diskette)                          ¦
 ¦        ¦ boot record read successful                                   ¦
 ¦        ¦ insure first byte of loaded boot is not zero                  ¦
 ¦        ¦ insure data pattern first 8 words not al l equal               ¦
 ¦        ¦ reset the diskette/disk system if the re ad is unsuccessful    ¦
 ¦        ¦ test for password request                                     ¦
 ¦        ¦ go to boot code                                               ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 72     ¦ attempt to RPL via INT 18H                                    ¦
 ¦        ¦ test for password request                                     ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 73     ¦ ripple or halt with error I9990305                            ¦
 +--------+----------------------------------------- ----------------------¦
 ¦ 74     ¦ Copy ROM BASIC to RAM                                         ¦
 +-------------------------------------------------- ----------------------+
  
 Table 34  lists the checkpoints that are exceptions that can  occur while
 the POST code is running in protected mode.
  
 +------------------------------------------+
 ¦ Table 34. Checkpoint Exceptions During   ¦
 ¦           Protected Mode                 ¦
 +------------------------------------------¦
 ¦ Code     ¦ Description                    ¦
 +----------+-------------------------------¦
 ¦ 90       ¦ divide error                  ¦
 +----------+-------------------------------¦
 ¦ 91       ¦ single step                   ¦
 +----------+-------------------------------¦
 ¦ 92       ¦ NMI, system request for D1    ¦
 +----------+-------------------------------¦
 ¦ 93       ¦ breakpoint                    ¦
 +----------+-------------------------------¦
 ¦ 94       ¦ into detect                   ¦
 +----------+-------------------------------¦
 ¦ 95       ¦ bound                         ¦
 +----------+-------------------------------¦
 ¦ 96       ¦ invalid opcode                ¦
 +----------+-------------------------------¦
 ¦ 97       ¦ processor ext not avail       ¦
 +----------+-------------------------------¦
 ¦ 98       ¦ double exception              ¦
 +----------+-------------------------------¦
 ¦ 99       ¦ processor ext segment err     ¦
 +----------+-------------------------------¦
 ¦ 9A       ¦ tss bad in gate transfer      ¦
 +----------+-------------------------------¦
 ¦ 9B       ¦ segment not present           ¦
 +----------+-------------------------------¦
 ¦ 9C       ¦ stack segment not present     ¦
 +----------+-------------------------------¦
 ¦ 9D       ¦ general protection            ¦
 +----------+-------------------------------¦
 ¦ 9E       ¦ page fault                    ¦
 +----------+-------------------------------¦
 ¦ 9F - AF  ¦ reserved                      ¦
 +----------+-------------------------------¦
 ¦ B0       ¦ processor extension error     ¦
 +----------+-------------------------------¦
 ¦ B1 - BD  ¦ reserved                      ¦
 +------------------------------------------+
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 3.3 POST Interface Reference Information
  
 Subtopics
 3.3.1  Memory Retention
 3.3.2  Store Loop Adapter RIPL Initialization
 3.3.3  Boot Device Selection
 3.3.4  Feature Slot Setup
 3.3.5  POS Data Lookup Table
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 3.3.1 Memory Retention
  
 Memory retention hardware saves the contents of mem ory while AC line
 voltage is missing or main power is turned off.  Th is feature makes it
 possible to suspend the application program when po wer is lost (or turned
 off) and to resume the application program when pow er returns.
  
 The system goes through the following sequence of e vents to make this
 process work:
  
 1.  Application program and operating system softwa re are suspended when a
     power loss is imminent.  This is accomplished b y a hardware interrupt.
  
 2.  The software execution environment and applicat ion context are saved.
  
 3.  The microprocessor is halted while power goes o ff.
  
 4.  Some time later, power returns to the system.
  
 5.  The software execution environment and applicat ion context are
     restored.  This is done in two stages:
  
     a.  POST reinitializes common hardware function s and recreates a
         generic software execution environment with out destroying the
         operating system and application programs.
  
     b.  Basic Input Output System (BIOS) routines r estore customized
         hardware functions and data areas to their original state.
  
 6.  Application program and operating system softwa re are resumed at the
     next sequential instruction.
  
 Subtopics
 3.3.1.1  POST Memory Retention Support
 3.3.1.2  External Dependencies - BIOS
 3.3.1.3  PLD Recovery Code Path
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 3.3.1.1 POST Memory Retention Support
  
 Memory retention support function in POST is as fol lows:
  
 1.  The code path is structured to resume the appli cation program as
     quickly as possible.
  
 2.  The POST process is power line disturbance (PLD ) fault tolerant, also.
     But, POST does not resume at the next sequentia l instruction following
     a PLD.  POST is restarted.  This allows the sys tem to recover from
     multiple PLDs that occur in a short time span.
  
 3.  The system is NOT halted for non-critical error s.
  
     Note:   A memory retention failure is classified non-crit ical.  Should
     one occur, however, POST forces the system to r e-IPL.
  
 4.  Hardware functions initialized by "PLD Recovery ", "Warm Start" and
     "Cold Start" code paths are the same.
  
 5.  Modified memory data is restricted to 2 areas d uring PLD recovery:
  
     a.  Specific offsets in the first 1,280 bytes o f memory ( X'0000'
         through X'0500').  This area contains micro processor interrupt
         vectors, the POST stack, and the BIOS Data Area.
  
     b.  Specific offsets in the extended BIOS data area (EBDA).  POST
         allocates this data area below the 640K mem ory address boundary on
         "Cold Starts", but it is relocatable.  The segment address is
         stored in the BIOS Data Area at memory addr ess X'040E'.  The
         operating system can relocate the extended BIOS data area on
         almost any 1K boundary between 1K and 639K.
  
 6.  Some option adapters steal system memory for th eir use by growing the
     EBDA.  This can occur near the end of the POST process, when option
     adapters are being initialized.  To prevent EBD A overgrowth, POST
     restores the EBDA to its original size before r einitializing option
     adapters.
  
 7.  On "Warm Starts" and "PLD Recoveries", POST pro tects the integrity of
     adjacent memory by not moving or re-creating th e EBDA.
  
 8.  IPL reason codes, dump reason codes, and simila r problem determination
     data are stored in NVRAM.
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 3.3.1.2 External Dependencies - BIOS
  
 POST memory retention functions have the following dependencies on BIOS
 routines:
  
 1.  BIOS routines store the RESUME flag (5678H) int o memory address 40:72
     before power is lost, to indicate the applicati on should be resumed
     when power returns.
  
 2.  BIOS routines restore hardware operating parame ters that are
     customized for specific operating system or app lication program
     requirements.
  
 3.  BIOS routines restore memory data destroyed by POST during the RESUME
     process.
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 3.3.1.3 PLD Recovery Code Path
  
 The 4693 runs with memory retention enabled most of  the time.  Following
 is an overview of the PLD recovery path through POS T:
  
 1.  Program the BIC chip to re-enable memory.
  
 2.  Read hardware status to determine if memory ret ention is ON.  Take the
     "Cold Start" or "Warm Start" code path if memor y retention is OFF.
     Else, assume this is a "PLD Recovery".
  
 3.  Scan memory for parity errors to determine if m emory retention was
     successful.  Store the WARMBOOT flag (1234H) at  memory address 40:72
     and set the MR_Failed bit in the IPL_REASON fla g byte, if memory
     retention failed.
  
 4.  Check for the RESUME flag at memory address 40: 72 to determine if the
     application program should be resumed.  Skip BI OS data area setup,
     extended BIOS data area setup, and hardware dia gnostics if RESUME is
     true.  Else, take the "Cold Start" or "Warm Sta rt" path to POST
     Stage II IML.
  
 5.  Check for the RESUME flag at memory address 40: 72 to determine if POST
     Stage II is already memory resident.  Skip IML and switch directly to
     shadow ROM (POST Stage II) if RESUME is true.  Else, use the IML
     process to load Stage II into memory and then s witch to shadow ROM.
  
 6.  Check for the RESUME flag at memory address 40: 72 to determine if
     Stage II diagnostics should be run.  Skip diagn ostics and initialize
     planar hardware if RESUME is true.  Else, run d iagnostics first; then,
     initialize planar hardware.
  
 7.  Shrink the size of the extended BIOS data area if required.
  
 8.  Reinitialize option adapters by running seconda ry ROM scan.
  
 9.  Check for the RESUME flag at memory address 40: 72 to determine if the
     application program should be resumed.  Call th e resume operating
     system BIOS function if RESUME is true.  Else, take the cold start or
     warm start path through the bootstrap loader (i nterrupt 19h).
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 3.3.2 Store Loop Adapter RIPL Initialization
  
 The store loop adapter has an on-board ROM chip tha t contains POST
 diagnostics for the adapter, RIPL microcode, and fu nctions to initialize
 the RIPL microcode.  A POST sub-process called "sec ondary ROM scan" starts
 the RIPL initialization sequence by CALLing the on- board adapter ROM code.
 After diagnostics complete successfully, the store loop adapter ROM code
 initializes the RIPL microcode and then, returns to  the POST secondary ROM
 scan.  This action does not start the RIPL process;  it only initializes an
 interface so that RIPL can be started later by the bootstrap loader
 (interrupt 19H).
  
 The interface between RIPL and the bootstrap loader  is established through
 interrupt 18H.  At the beginning of secondary ROM s can, interrupt 18H
 points to a procedure in POST ROM that displays an error message.
  
 Note:   In PC products and older PS/2 products, interrupt  18H was the
 interface to ROM BASIC.
  
 Initialization microcode in the store loop adapter ROM chip replaces this
 interrupt vector so that interrupt 18H points to th e RIPL microcode entry
 point.  This is accomplished by storing the RIPL en try point offset into
 memory address 0060H and storing the RIPL entry poi nt segment into memory
 address 0062H.
  
 This technique of replacing interrupt 18H also elim inates contention
 between two or more RPL adapters that might be inst alled in the system at
 the same time.  The secondary ROM scan process star ts at the bottom of
 memory-mapped I/O space (memory address C000:0000) and ends when it
 reaches the top (memory address E000:0000).  During  the process, each RPL
 adapter steals interrupt 18H from its previous owne r.  Therefore, the RPL
 adapter (token-ring, store loop, PC LAN, etc.)  ins talled at the highest
 address in the memory-mapped I/O space is the final  owner of interrupt
 18H.
  
 Subtopics
 3.3.2.1  RPL Configuration
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 3.3.2.1 RPL Configuration
  
 RTC CMOS address 13H, bit 5 (RPL Installed) is set by the reference
 diskette software to enable RPL.  Under normal cond itions, the "RPL
 Installed" configuration bit in the RTC CMOS determ ines if the interrupt
 18H interface is used to IPL the system.  However, if RTC CMOS or NVRAM
 setup data is corrupted and the reference diskette is not found, the
 bootstrap loader calls interrupt 18H as a last reso rt.
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 3.3.3 Boot Device Selection
  
 Bootstrap loader (interrupt 19H) microcode selects an appropriate IPL
 device from a prioritized list.  The hardware syste m can have two boot
 device lists that it can act on.  A default boot pr iority list is always
 imbedded in POST ROM.  A selectable boot device lis t can optionally be
 stored in NVRAM.  Implementation of both lists conf orm to current PS/2
 architecture.
  
 Subtopics
 3.3.3.1  Default Boot Priority List
 3.3.3.2  Selectable Boot
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 3.3.3.1 Default Boot Priority List
  
 The 4693 default boot priority list is the same as the PS/2 Model 57,
 except that the Store Loop Adapter is added to a su b-list of supported RPL
 devices.  Following is the 4693 default boot priori ty list:
  
 1.  Diskette drive A
 2.  RPL device
     a.  Token-ring adapter
     b.  Store loop adapter
     c.  PC-LAN adapter
     d.  Ethernet adapter
 3.  Fixed disk
 4.  "Insert Diskette" icon, if diskette drive A is present.
 5.  Error message "I9990305", if no IPL device is p resent.
  
 If POST detects hardware errors or configuration se tup errors, boot record
 selection criteria and the boot device search proce ss are as follows:
  
 1.  The fixed disk system partition is enabled, if a fixed disk is
     present.
  
 2.  The bootstrap loader ignores normal boot record s and searches for a
     reference diskette boot record.
  
 3.  If RTC CMOS or NVRAM setup data is corrupted, a ll card slots are
     searched for the presence of RPL adapters.  The  last RPL adapter found
     in the system is setup, using default setup dat a imbedded in ROM, and
     initialized via the secondary ROM scan process.
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 3.3.3.2 Selectable Boot
  
 The selectable boot device option is supported via data stored in NVRAM by
 reference diskette software.  This option allows th e user to create a
 prioritized boot device list that the bootstrap loa der uses instead of the
 default list resident in ROM.  The selectable boot device list can specify
 up to four boot devices.
  
 SCSI devices and logical drives on a LAN are accept able choices for
 selectable boot devices.  No new functions are requ ired in the 4693 POST
 code to support this feature.
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 3.3.4 Feature Slot Setup
  
 The feature slot setup functions in POST add more a utomation to hardware
 configuration and reduce much of the dependency on the reference diskette
 when hardware configuration changes are made.
  
 In the 4693, setup data for uninstalled features is  stored in NVRAM.  POST
 automatically reconfigures the hardware when option  adapters are added,
 removed, and relocated.
  
 In current PS/2 products, card setup data is stored  in the feature slot
 POS data area of NVRAM.  This data structure contai ns an entry for every
 architectured card slot that a PS/2 can have, even though some may not
 actually exist.  Entries in the data structure are assigned sequentially
 to specific card slots and cannot be reassigned.  P OST keeps this data
 structure, without alteration, to maintain downward  compatibility with
 PS/2 products.  The feature slot POS data area cont ains installed  option
 adapter setup data, only.
  
 +-------------------------------------------------- ---------+
 ¦ Table 35. Feature Slot POS Data Area                      ¦
 +-------------------------------------------------- ---------¦
 ¦ NVRAM Address     ¦ Description                             ¦
 +------------------+------------------------------- ---------¦
 ¦ 0000H - 0022H    ¦ POS data for feature slot 1            ¦
 +------------------+------------------------------- ---------¦
 ¦ 0023H - 0045H    ¦ POS data for feature slot 2            ¦
 +------------------+------------------------------- ---------¦
 ¦ 0046H - 0068H    ¦ POS data for feature slot 3            ¦
 +------------------+------------------------------- ---------¦
 ¦ 0069H - 008BH    ¦ POS data for feature slot 4            ¦
 +------------------+------------------------------- ---------¦
 ¦ 008CH - 00AEH    ¦ POS data for feature slot 5            ¦
 +------------------+------------------------------- ---------¦
 ¦ 00AFH - 00D1H    ¦ POS data for feature slot 6            ¦
 +------------------+------------------------------- ---------¦
 ¦ 00D2H - 00F4H    ¦ POS data for feature slot 7            ¦
 +------------------+------------------------------- ---------¦
 ¦ 00F5H - 0117H    ¦ POS data for feature slot 8            ¦
 +------------------+------------------------------- ---------¦
 ¦ 0118H - 013AH    ¦ POS data for feature slot 9            ¦
 +------------------+------------------------------- ---------¦
 ¦ 013BH - 015DH    ¦ POS data for feature slot 10           ¦
 +------------------+------------------------------- ---------¦
 ¦ 015EH - 0160H    ¦ Reserved for expansion memory growth   ¦
 +------------------+------------------------------- ---------¦
 ¦ 0161H - 0162H    ¦ Configuration CRC                      ¦
 +-------------------------------------------------- ---------+
  
 Subtopics
 3.3.4.1  POS Data Record Structure
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 3.3.4.1 POS Data Record Structure
  
 Feature slot POS data records are formatted as foll ows:
  
 1.  Feature adapter card ID (low byte, high byte).
  
 2.  One byte of information that contains the numbe r of POS data bytes
     required for this feature.  Allowable values ca n range from 0 to 32
     bytes.
  
 3.  Four POS data bytes for POS registers 102 throu gh 105, respectively.
  
 4.  28 bytes reserved.
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 3.3.5 POS Data Lookup Table
  
 POS data for uninstalled option adapters are stored  in a new NVRAM data
 structure called the POS data lookup table.  This d ata structure is
 similar to the feature slot POS data area, but is u sed differently.
  
 �   Entries in the lookup table are not assigned to specific card slots.
  
 �   Each lookup table entry can be used to setup onl y one card slot.
  
 �   The lookup table can have more than one entry th at matches a specific
     feature adapter card ID.
  
 �   Card slots are setup sequentially, starting with  slot 1, using the
     first lookup table entry that matches the card ID and is not already
     in use.
  
 �   The feature slot POS data area is updated from t he POS data lookup
     table when configuration changes are detected.
  
 �   The POS data lookup table contains at least one entry that matches an
     empty card slot.  This entry can be used to set up more than one empty
     card slot.
  
  
 +-------------------------------------------------- -+
 ¦ Table 36. Card POS Data Lookup Table              ¦
 +-------------------------------------------------- -¦
 ¦ RTC NVRAM Address    ¦ Description                  ¦
 +---------------------+---------------------------- -¦
 ¦ 01D0H - 01F2H       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 01F3H - 0215H       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 0216H - 0238H       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 0239H - 025BH       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 025CH - 027EH       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 027FH - 02A1H       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 02A2H - 02C4H       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 02C5H - 02E7H       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 02E8H - 030AH       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 030BH - 032DH       ¦ POS data for card ID nnnn   ¦
 +---------------------+---------------------------- -¦
 ¦ 032EH - 0330H       ¦ Reserved                    ¦
 +---------------------+---------------------------- -¦
 ¦ 0331H - 0332H       ¦ Configuration CRC           ¦
 +-------------------------------------------------- -+
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 3.4 BIOS Data Areas
  
 The system has two data segments that are called BI OS data areas:  the
 original IBM PC BIOS data area and the PS/2 extende d BIOS data area
 (EBDA).  POST allocates both of these data segments  specifically as work
 areas for system BIOS and adapter BIOS.  The origin al BIOS data area is
 256 bytes of memory starting at address X'0400' and  extending through
 address X'04FF'.  The extended BIOS data area was d eveloped to expand the
 BIOS data area.
  
 The extended BIOS data area is relocatable and expa ndable.  Access to this
 data segment should be established via the segment address stored at
 address 40:0E or via BIOS interrupt 15H, function n umber C1H.  Other
 vectors or fixed segment values must not be used to  point to the EBDA
 because they are not updated when the EBDA is reloc ated or expanded.
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 4.0 Topic 4.  4693 Basic Input/Output System (BIOS)
  
 Subtopics
 4.1  Basic Input/Output System (BIOS) Routines
 4.2  Interrupt 02h - PPC NMI
 4.3  Interrupt 0Fh - IRQ7
 4.4  Interrupt 10h - Point Of Sale (POS) Video BIOS
 4.5  Interrupt 13h - Disk/Diskette
 4.6  Interrupt 15h - System Services
 4.7  Interrupt 16h - POS Keyboard BIOS
 4.8  Advanced Basic Input/Output System (ABIOS) Routine s
 4.9  Device ID 02h - Disk
 4.10  Device ID 09h - System Services
 4.11  Device ID 0Ah - PPC NMI
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 4.1 Basic Input/Output System (BIOS) Routines
  
 This section describes software interrupt routines that are called from an
 application and get control from hardware interrupt s and that have been
 modified and added to support the 4690 system.  Acc ess to BIOS is through
 software interrupt routines.  Each BIOS entry point  is available through
 its own interrupt with the (AH) register.  All of t he software routines
 described in this section are used when the process or is in "real" mode
 (DOS operating environment or equivalent).
  
 The software interrupt routines are:
  
     Interrupt 02h - PPC NMI
     Interrupt 0Fh - IRQ7
     Interrupt 10h - video
     Interrupt 13h - disk/diskette
     Interrupt 15h - system services
     Interrupt 16h - keyboard
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 4.2 Interrupt 02h - PPC NMI
  
 The nonmaskable interrupt (NMI) routine supports th e programmable power
 control (PPC) hardware.  If the PPC NMI routine get s control and finds
 that the PPC hardware did not generate the NMI, the  existing ROM NMI
 routines are executed as normal.
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 4.3 Interrupt 0Fh - IRQ7
  
 The IRQ7 hardware interrupt routine transmits and r eceives operations for
 the SIO channel hardware.  The IRQ7 routine is used  by the system service
 BIOS routine for POS device control.  See interrupt  15h, "(AH) = 92h - POS
 Device Control BIOS" in topic 4.6.2 .
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 4.4 Interrupt 10h - Point Of Sale (POS) Video BIOS
  
 The POS video BIOS interrupt routine redirects vide o BIOS functions to an
 SIO channel-attached display if a PS/2 video displa y is not attached.
 This allows POST to display diagnostic error codes and provides a standard
 display interface for the reference diskette.
  
 It is the responsibility of the operating system to  disable interrupt 10h
 redirection if the video BIOS function is not desir ed.  See INT 15h, (AH)=
 92h, (AL)= 00h in topic  4.6.2  for a way to disable this redirection
 feature.
  
 POS video BIOS supports only VGA (modes 13h and bel ow).  Any request to
 set the video mode above 13h is ignored by BIOS.
  
 When the POS video BIOS is active, a 2 x 20 display  viewport of the 25 x
 80 screen is shown at the last written character po sition.
  
 Notes:
  
 1.  The cursor is not displayed on the SIO displays .
  
 2.  Mode 0-13h is not supported.  Displays are 2 li nes x 20 columns of
     alphanumeric data.  APA graphics are not suppor ted.
  
 3.  Displayable characters include code page 437, 2 0h through 7Fh.  There
     is no support for characters outside this range  because the characters
     are not represented consistently across all POS  displays.
  
 4.  Some displays fold lower case letters to upper case.
  
 5.  Power on default mode is 3.
  
 6.  In mode 2, all off-screen actions set the carry  flag on return.
  
 7.  In mode 3, the carry flag retains the video BIO S return state.
  
 The POS video BIOS intercepts the following video B IOS calls for
 displaying data on the POS attached display:
  
     (AH) = 00h  - Set mode (clear screen only)
     (AH) = 02h  - Set cursor position
     (AH) = 03h  - Read cursor position
     (AH) = 06h  - Clear screen only
     (AH) = 07h  - Not supported
     (AH) = 08h  - Not supported
     (AH) = 09h  - Write character attribute at cursor
     (AH) = 0Ah  - Write character at cursor position
     (AH) = 0Eh  - Write teletype
     (AH) = 0Fh  - Get video state
     (AH) = 13h  - Write string
  
 All functions not supported by the POS video BIOS a re passed on to the
 standard 4693 video BIOS.
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 4.5 Interrupt 13h - Disk/Diskette
  
 The disk/diskette BIOS routine supports the 2.5 inc h SCSI fixed disk
 drive.
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 4.6 Interrupt 15h - System Services
  
 There are three system services supporting the 4693  hardware:
  
     (AH) = 42h  - Programmable power control
     (AH) = 92h  - Point-Of-Sale (POS) device control
     (AH) = CAh  - NVRAM
  
 These BIOS services:
  
 �   Preserve all registers that are not used for ret urning information.
 �   Clear the carry flag if the operation was succes sful.
 �   Set the carry flag if the operation failed to co mplete.
  
 Subtopics
 4.6.1  (AH) = 42h - Programmable Power Control BIOS
 4.6.2  (AH) = 92h - POS Device Control BIOS
 4.6.3  (AH) = CAh - NVRAM System Services BIOS
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 4.6.1 (AH) = 42h - Programmable Power Control BIOS
  
 The PPC BIOS provides an application interface to t he PPC hardware.  This
 interface gives the user the ability to control the  4693 power on/off
 states.
  
 The following functions are accessed by interrupt 1 5h with register (AH) =
 42 and register (AL) equal to the number below:
  
     (AL) = 20h  - Reserved
     (AL) = 21h  - Suspend system
     (AL) = 22h  - Set the power-on events
     (AL) = 23h  - Reserved
     (AL) = 24h  - Reserved
     (AL) = 25h  - Read PPC status and power-on events
     (AL) = 26h  - Reserved
     (AL) = 27h  - Diagnosis PPC hardware
     (AL) = 28h  - Reserved
     (AL) = 29h  - Enable PDI and use direct NMI to the processor
     (AL) = 2Ah  - Enable PDI and use channel check NMI
     (AL) = 2Bh  - Disable PDI
  
 On return from these functions, register (AH) conta ins condition code:
  
     00h - No error
     01h - Function call not valid
     02h - Input parameters not valid
     03h - Interface error.  PPC hardware not respon ding           .
     04h - Device busy.  Resend command.
  
 Subtopics
 4.6.1.1  (AL) = 21h - Suspend System
 4.6.1.2  (AL) = 22h - Set the Power-On Event
 4.6.1.3  (AL) = 25h - Read PPC Status and Power-On Events
 4.6.1.4  (AL) = 27h - Diagnosis PPC Hardware
 4.6.1.5  (AL) = 29h - Enable PDI and Use Direct NMI to the Processor
 4.6.1.6  (AL) = 2Ah - Enable PDI and Use Channel Check NMI
 4.6.1.7  (AL) = 2Bh - Disable PDI
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 4.6.1.1 (AL) = 21h - Suspend System
  
 This function sets the 4693 power to off.  When thi s command is issued to
 the PPC hardware, an NMI is generated at least 4 ms  before the system
 power is completely removed.  Assuming that the NMI  vector has not been
 modified, the PPC NMI routine gains control of the system.
  
 Note:   The application should set the power-on events be fore using this
 function.  If no power-on events are previously set , the system resumes
 only when the Mode Control switch is pressed and AC  power is present.
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 4.6.1.2 (AL) = 22h - Set the Power-On Event
  
 This function sets up a future event for automatica lly turning the 4693
 power on.  These power-on events remain in effect u ntil changed by the
 application or AC and battery power is lost.
  
 On entry, the power-on events are defined in regist er (BL):
  
 Bit 7 Reserved
 Bit 6 Reserved
 Bit 5 Reserved
 Bit 4 Reserved
 Bit 3 Ring detect 2
 Bit 2 Ring detect 1
 Bit 1 Clock alarm
 Bit 0 Reserved
  
 Setting the appropriate bit enables the correspondi ng power-on event.
 Multiple bits may be set in register (BL) for any c ombination of power-on
 events.  If no bits are set in register (BL), the s ystem powers on when
 the Mode Control switch is pressed.  The Mode Contr ol switch is always
 enabled as a power-on event.
  
 Note:   The 4693 does not switch to ready mode (power on)  if AC power is
 not present.
  
 On entry, if the clock alarm event is selected as a  power-on event, the
 following alarm registers must be loaded with the a larm time:
  
 (CH) = Hour      Hour is in 24 hour BCD format.  Valid values a re 00h
                 through 23h .
  
 (CL) = Minute    Minute is in BCD format.  Valid values are 00h  through
                 59h .
  
 (DL) = Day       Day is the day of the month.  Valid values ar e 01h  through
                 31h .

Store Systems Technical Reference
(AL) = 22h - Set the Power-On Event

¦ Copyright IBM Corp. 1993
4.6.1.2 - 1



 4.6.1.3 (AL) = 25h - Read PPC Status and Power-On E vents
  
 This function returns the current PPC power-on stat us and power-on events.
  
 On return, register (BH) contains the power-on stat us:
  
 Bit 7 Reserved
  
 Bit 6 Reserved
  
 Bit 5 Reserved
  
 Bit 4 Set if the Mode Control switch on event enabl ed power, otherwise
       clear
  
 Bit 3 Set if the ring detect #2 power-on event enab led power, otherwise
       clear
  
 Bit 2 Set if the ring detect #1 power-on event enab led power, otherwise
       clear
  
 Bit 1 Set if the RTC alarm power-on event enabled p ower, otherwise clear
  
 Bit 0 Set if memory contents are known to be bad, o therwise clear
  
 On return, register (BL) contains the enabled power -on events:
  
 Bit 7 Reserved
 Bit 6 Reserved
 Bit 5 Reserved
 Bit 4 Reserved
 Bit 3 Set if the ring detect #2 power-on event is e nabled, otherwise clear
 Bit 2 Set if the ring detect #1 power-on event is e nabled, otherwise clear
 Bit 1 Set if the RTC alarm power-on event is enable d, otherwise clear
 Bit 0 Set if memory retention is enabled, otherwise  clear
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 4.6.1.4 (AL) = 27h - Diagnosis PPC Hardware
  
 The function allows direct communication to the PPC  hardware.  This
 function should be used for diagnostic purposes onl y.  The value in
 register (BL) is written into the PPC command regis ter.  On return,
 register (BH) contains the PPC response register.
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 4.6.1.5 (AL) = 29h - Enable PDI and Use Direct NMI to the Processor
  
 This function enables the power down interrupt (PDI ) to use a direct NMI
 to the processor that cannot be masked through I/O port 70h or port 61h.
 This NMI can only be disabled (masked) by interrupt  15h, (AH)= 42h, (AL)=
 2Bh.  This is the default PDI operating mode.
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 4.6.1.6 (AL) = 2Ah - Enable PDI and Use Channel Che ck NMI
  
 This function enables the standard method of genera ting a NMI with a
 channel check.  Because I/O port 70h or port 61h ca n disable the PDI
 notification, this function is not recommended.  Co ntrol of the system
 unit power will not work correctly if the PPC NMI c ode is not executed
 when the power is going away.
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 4.6.1.7 (AL) = 2Bh - Disable PDI
  
 This function disables the PPC hardware from genera ting a PDI when power
 is going away.  This function is used when the user  wants to control the
 system unit power from the front panel Mode Control  switch only.
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 4.6.2 (AH) = 92h - POS Device Control BIOS
  
 The POS device control BIOS provides an application  interface to the POS
 devices attached to the SIO channel.  This interfac e allows
 initialization, transmit, receive and error handlin g for each POS device.
  
 The following functions are accessed by interrupt 1 5h with register (AH) =
 92h and register (AL) equal to the number below:
  
     (AL) = 00h  - Initialize SIOC functions
     (AL) = 01h  - Add device to poll list
     (AL) = 02h  - Add device to poll list with receive routine poi nter
     (AL) = 03h  - Remove device from poll list
     (AL) = 04h  - Transmit message to device (includes broadcasts)
     (AL) = 05h  - Receive message from device
     (AL) = 06h  - Transmit message status and device status
  
 On return from these functions, register (AH) conta ins condition
 codescolon.
  
     00h - No error
     01h - Function call not valid
     02h - Input parameters not valid
     03h - Interface error, corrupted or missing SIO C EBDA
     04h - Device busy.  Resend command.
     05h - Device poll list full
     06h - No receive data to return
     07h - Receive buffer overflow, data truncated
     08h - Duplicate device found
     09h - Device being transmitted not online
  
 Subtopics
 4.6.2.1  (AL) = 00h - Initialize SIOC Functions
 4.6.2.2  (AL) = 01h - Add Device to Poll List
 4.6.2.3  (AL) = 02h - Add Device to Poll List With Receive Routine Pointer
 4.6.2.4  (AL) = 03h - Remove Device From Poll List
 4.6.2.5  (AL) = 04h - Transmit Message to Device (Includes Broadcasts)
 4.6.2.6  (AL) = 05h - Receive Message From Device
 4.6.2.7  (AL) = 06h - Transmit Message Status and Device St atus
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 4.6.2.1 (AL) = 00h - Initialize SIOC Functions
  
 This function initializes the serial I/O channel ha rdware.
  
 On entry, register (BX) enables or disables the fol lowing functions:
  
 Bit 0 (0) = Disable SIOC interface.
       (1) = Enable SIOC interface.
  
 Bit 1 (0) = Do not change device poll list.
       (1) = Remove all devices from  poll list.
  
 Bit 2 (0) = Disable interrupt 10h, video redirectio n.
       (1) = Enable interrupt 10h, video redirection .
  
 Bit 3 (0) = Disable interrupt 16h, keyboard redirec tion.
       (1) = Enable interrupt 16h, keyboard redirect ion.
  
 Bit 4 (0) = Do not reset SIOC hardware.
       (1) = Reset SIOC hardware.
  
 On entry, if video or keyboard redirection is selec ted as a device,
 register (CX) contains a wait parameter.  If the wa it parameter = 0 , the
 wait is disabled.
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 4.6.2.2 (AL) = 01h - Add Device to Poll List
  
 This function adds a device to the poll list.
  
 Registers on entry:
  
 (CX)    Size of buffer
 (DX)    Port or device address
 (DS:SI) Pointer to device work or receive buffer
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 4.6.2.3 (AL) = 02h - Add Device to Poll List With R eceive Routine Pointer
  
 This function adds a device to the poll list and al lows the application to
 be called when information frame data is received.
  
 Registers on entry:
  
 (BX)    Bit 0 is set when the application wants to be called on all
         receive data
  
 (CX)    Size of buffer
  
 (DX)    Port or device address
  
 (DS:SI) Pointer to device work or receive buffer
  
 (ES:DI) Pointer to application receive routine
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 4.6.2.4 (AL) = 03h - Remove Device From Poll List
  
 This function removes a device from the poll list.  On entry, register
 (DX) is loaded with the port or device address.
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 4.6.2.5 (AL) = 04h - Transmit Message to Device (In cludes Broadcasts)
  
 This function transmits a message to a device.  On entry, register (DS:SI)
 is the pointer to the transmit messages.
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 4.6.2.6 (AL) = 05h - Receive Message From Device
  
 This function receives a message from a device.  Re gisters on entry:
  
 (CX)    Length of application receive buffer
 (DX)    Port or device address
 (DS:SI) Pointer to receive buffer
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 4.6.2.7 (AL) = 06h - Transmit Message Status and De vice Status
  
 This function transmits message status and device s tatus.  On entry
 register (DX) is loaded with the port or device add ress.  On return,
 register (CL) contains the number of messages pendi ng and register (CH)
 contains:
  
 80h  Reserved
 40h  Command reject received
 20h  Sequence error received
 10h  Poll timeout received
 08h  Receive buffer overflow
 04h  Receive routine received
 02h  SNA received
 01h  ROL received
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 4.6.3 (AH) = CAh - NVRAM System Services BIOS
  
 The NVRAM system service provides a common applicat ion interface to all of
 the NVRAM in the 4690 system.  The 4693 has a total  of 40K bytes of NVRAM
 dedicated for internal, operating system and applic ation use.  As
 illustrated in Figure 12 , type 0 and 1 is for operating system and
 application use.  Type 2 is for operating system an d internal use.
  
  
                                 32 KB NVRAM                                RTC NVRAM
  
                           +------------------------ +              +------------------------+
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦   16 KB I/O Mapped     ¦              ¦    8 KB I/O Extended   ¦
                           ¦                        ¦              ¦         Mapped         ¦
                           ¦                        ¦              ¦                        ¦
                           ¦       (Type 1)          ¦              ¦       (Type 2)          ¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           +------------------------ ¦              +------------------------¦
                           ¦                        ¦              ¦                        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦   8 KB Memory Mapped   ¦              ¦    64 Bytes Extended   ¦
                           ¦     or I/O Mapped      ¦              ¦        User RAM        ¦
                           ¦                        ¦              ¦                        ¦
                           ¦      (Type 0/1)         ¦              ¦      (Reserved)         ¦
                           ¦                        ¦              ¦                        ¦
                           +------------------------ ¦              +------------------------¦
                           ¦                        ¦              ¦                        ¦
                           ¦   6 KB Memory Mapped   ¦              ¦    50 Bytes User RAM   ¦
                           ¦                        ¦              ¦                        ¦
                           ¦        (Type 0)         ¦              ¦      (Reserved)         ¦
                           ¦                        ¦              ¦                        ¦
                           +------------------------ ¦              +------------------------¦
                           ¦                        ¦              ¦                        ¦
                           ¦ 2KB PS/2 Configuration ¦              ¦  Timekeeping Data Area ¦
                           ¦      (Reserved)         ¦              ¦      (Reserved)         ¦
                           +------------------------ +              +------------------------+
  
  
 Figure 12. 4693 NVRAM
  
 This application program interface (API) differenti ates access to the 32
 KB NVRAM and the 8 KB RTC NVRAM by use of a control  flag in the (CH)
 register.  I/O requests to the 32 KB NVRAM area inc lude a check of the
 diagnostic byte that indicates data integrity.
  
 The following functions are accessed by interrupt 1 5h with register (AH) =
 CAh and register (AL) equal to the number below:
  
     (AL) = 22h  - Read Byte From NVRAM   (With CRC check)
     (AL) = 23h  - Write Byte To NVRAM    (With CRC check)
     (AL) = 28h  - Read Byte From NVRAM   (Without CRC check)
     (AL) = 29h  - Write Byte To NVRAM    (Without CRC check)
     (AL) = 2Ah  - Read String From NVRAM (With CRC check)
     (AL) = 2Bh  - Write String To NVRAM  (With CRC check)
     (AL) = 2Ch  - Write String To NVRAM  (Without CRC check)
  
 On return from these functions, register (AH) conta ins condition code:
  
     00h - No error
     02h - NVRAM data is corrupt
     03h - Address out of range
     86h - Function call not valid
  
 Subtopics
 4.6.3.1  (AL) = 22h - Read Byte From NVRAM (With CRC Check)
 4.6.3.2  (AL) = 23h - Write Byte To NVRAM (With CRC Check)
 4.6.3.3  (AL) = 28h - Read Byte From NVRAM (Without CRC Che ck)
 4.6.3.4  (AL) = 29h - Write Byte To NVRAM (Without CRC Chec k)
 4.6.3.5  (AL) = 2Ah - Read String From NVRAM (With CRC Chec k)
 4.6.3.6  (AL) = 2Bh - Write String To NVRAM (With CRC Check )
 4.6.3.7  (AL) = 2Ch - Write String To NVRAM (Without CRC Ch eck)
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 4.6.3.1 (AL) = 22h - Read Byte From NVRAM (With CRC  Check)
  
 This function reads a byte of information from eith er the 32 KB or the 8
 KB NVRAM areas.  The CRC code is checked to verify that it is good before
 a read operation from the 32 KB area is performed.  No checks are
 performed on the 8 KB RTC NVRAM area.  The read add ress is supplied in the
 (BX) register with bit 15 indicating the desired st ate of NMI upon exit of
 this call.  Control information is provided in the (CH) register with bit
 7 indicating the I/O location for this operation an d bit 6 indicating
 address incrementation.
  
 On entry, register (BX) contains the address to rea d:
  
 Bits 0 through 14 Source address
 Bit 15            (0) =  NMI is enabled on exit.
                   (1) =  NMI is disabled on exit.
  
 On entry, register (CH) contains control informatio n:
  
 Bit 6 (1) = Increment address
 Bit 7 (0) = 32 KB NVRAM area location.
       (1) = 8 KB RTC NVRAM area location.
  
 On return, register (AH) contains the return code:
  
 00h  Completed successfully
 02h  NVRAM data is corrupt (32 KB area only)
 86h  Function not supported
  
 On return, register (BX) contains the address modif ied based on bit 6 of
 register (CH) and register (CL) contains the data r ead.
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 4.6.3.2 (AL) = 23h - Write Byte To NVRAM (With CRC Check)
  
 This function writes a byte of information to eithe r the 32 KB or the 8 KB
 NVRAM areas.  The CRC code is checked to verify tha t it is good before a
 write operation to the 32 KB area is performed.  No  checks are performed
 on the 8 KB RTC NVRAM area.  The address to write t o is supplied in the
 (BX) register with bit 15 indicating the desired st ate of NMI upon exit of
 this call.  Control information is provided in the (CH) register with bit
 7 indicating the I/O location for this operation an d bit 6 indicating
 address increments.
  
 On entry, register (BX) contains the address to wri te:
  
 Bits 0 through 14 Target address
 Bit 15            (0) =  NMI is enabled on exit.
                   (1) =  NMI is disabled on exit.
  
 On entry, register (CH) contains control informatio n:
  
 Bit 6 (1) = Increment address
 Bit 7 (0) = 32 KB NVRAM area location.
       (1) = 8 KB RTC NVRAM area location.
  
 On entry, register (CL) contains the data to write.
  
 On return register (AH) contains the return code:
  
 00h  Completed successfully
 02h  NVRAM data is corrupt (32 KB area only)
 86h  Function  not supported
  
 On return, register (BX) contains the address modif ied based on bit 6 of
 register (CH).

Store Systems Technical Reference
(AL) = 23h - Write Byte To NVRAM (With CRC Check)

¦ Copyright IBM Corp. 1993
4.6.3.2 - 1



 4.6.3.3 (AL) = 28h - Read Byte From NVRAM (Without CRC Check)
  
 This function reads a byte of information from eith er the 32 KB or the 8
 KB NVRAM areas.  No checks are performed on the 8 K B RTC NVRAM  or the 32
 KB NVRAM areas.  The read address is supplied in th e (BX) register with
 bit 15 indicating the desired state of NMI upon exi t of this call.
 Control information is provided in the (CH) registe r with bit 7 indicating
 the I/O location for this operation and bit 6 indic ating address
 incrementation.
  
 On entry, register (BX) contains the address to rea d:
  
 Bits 0 through 14 Source address
 Bit 15            (0) =  NMI is enabled on exit.
                   (1) =  NMI is disabled on exit.
  
 On entry, register (CH) contains control informatio n:
  
 Bit 6 (1) = Increment address
 Bit 7 (0) = 32 KB NVRAM area location.
       (1) = 8 KB RTC NVRAM area location.
  
 On return, register (AH) contains the return code:
  
 00h  Completed successfully
 86h  Function not supported
  
 On return, register (BX) contains the address modif ied based on bit 6 of
 register (CH) and register (CL) contains the data r ead.
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 4.6.3.4 (AL) = 29h - Write Byte To NVRAM (Without C RC Check)
  
 This function writes a byte of information to eithe r the 32 KB or the 8 KB
 NVRAM areas.  No checks are performed on the 8 KB R TC NVRAM  or the 32 KB
 NVRAM areas.  The address to write to is supplied i n the (BX) register
 with bit 15 indicating the desired state of NMI upo n exit of this call.
 Control information is provided in the (CH) registe r with bit 7 indicating
 the I/O location for this operation and bit 6 indic ating address
 increments.
  
 On entry, register (BX) contains the address to wri te:
  
 Bits 0 through 14 Target address
 Bit 15            (0) =  NMI is enabled on exit.
                   (1) =  NMI is disabled on exit.
  
 On entry, register (CH) contains control informatio n:
  
 Bit 6 (1) = Increment address
 Bit 7 (0) = 32 KB NVRAM area location.
       (1) = 8 KB RTC NVRAM area location.
  
 On entry, register (CL) contains the data to write.
  
 On return, register (AH) contains the return code:
  
 00h  Completed successfully
 86h  Function  not supported.
  
 On return, register (BX) contains the address modif ied based on bit 6 of
 register (CH).
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 4.6.3.5 (AL) = 2Ah - Read String From NVRAM (With C RC Check)
  
 This function reads a string of information from ei ther the 32 Kb or the 8
 KB NVRAM areas.  The CRC code is checked to verify that it is good before
 a read operation from the 32 KB area is performed.  No checks are
 performed on the 8 KB RTC NVRAM area.  The starting  address to read from
 is supplied in the (BX) register with bit 15 indica ting the desired state
 of NMI upon exit of this call.  Control information  is provided in the
 (CX) register with bit 15 indicating the I/O locati on to read, bit 14
 indicating address incrementation and bits 13-0 ind icating the number of
 bytes to read.
  
 On entry, register (BX) contains the address to rea d:
  
 Bits 0 through 14 Source starting address
 Bit 15            (0) =  NMI is enabled on exit.
                   (1) =  NMI is disabled on exit.
  
  
 On entry, register (CX) contains control informatio n:
  
 Bits 0 through 13 Number of bytes to read.   (0) = No operation.
 Bit 14            (1) = Increment address
 Bit 15            (0) = 32 KB NVRAM area location.
                   (1) = 8 KB RTC NVRAM area locatio n.
  
 On entry, register (ES) contains the segment addres s of the destination
 buffer and register (DI) contains the offset addres s of the destination
 buffer.
  
 On return, register (AH) contains the return code:
  
 00h  Completed successfully
 02h  NVRAM data is corrupt (32 KB area only)
 03h  Address out of range
 86h  Function not supported
  
 On return, register (BX) contains the address modif ied based on bit 6 of
 register (CH).
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 4.6.3.6 (AL) = 2Bh - Write String To NVRAM (With CR C Check)
  
 This function writes a string of information to eit her the 32 KB or the 8
 KB NVRAM areas.  The CRC code is checked to verify that it is good before
 a write operation to the 32 KB area is performed.  No checks are performed
 on the 8 KB RTC NVRAM area.  The starting address t o write to is supplied
 in the (BX) register with bit 15 indicating the des ired state of NMI upon
 exit of this call.  Control information is provided  in the (CX) register
 with bit 15 indicating I/O location for to read, bi t 14 indicating address
 incrementation and bits 13-0 indicating the number of bytes to write.
  
 On entry, register (BX) contains the address to wri te:
  
 Bits 0 through 14 Target starting address
  
 Bit 15            (0) =  NMI is enabled on exit.
                   (1) =  NMI is disabled on exit.
  
 On entry, register (CX) contains control informatio n:
  
 Bits 0 through 13 Number of bytes to write.
                   (0) = No operation.
 Bit 14            (1) = Increment address
 Bit 15            (0) = 32 KB NVRAM area location.
                   (1) = 8 KB RTC NVRAM area locatio n.
  
 On entry, register (DS) contains the segment addres s of the source buffer
 and register (SI) contains the offset address of th e source buffer.
  
 On return from these functions, register (AH) conta ins the condition code:
  
     00h - Completed successfully
     02h - NVRAM data is corrupt (32 KB area only)
     03h - Address in out of range
     86h - Function is not supported
  
 On return, register (BX) contains the address modif ied based on bit 6 of
 register (CH).
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 4.6.3.7 (AL) = 2Ch - Write String To NVRAM (Without  CRC Check)
  
 This function writes a string of information to eit her the 32 KB or the 8
 KB NVRAM areas.  No checks are performed on the 8 K B RTC NVRAM  or the 32
 KB NVRAM areas.  The starting address to write to i s supplied in the (BX)
 register with bit 15 indicating the desired state o f NMI upon exit of this
 call.  Control information is provided in the (CX) register with bit 15
 indicating the I/O location to read, bit 14 indicat ing address
 incrementation and bits 13-0 indicating the number of bytes to write.
  
 On entry, register (BX) contains the address to wri te:
  
 Bits 0 through 14 Target starting address
 Bit 15            (0) =  NMI is enabled on exit.
                   (1) =  NMI is disabled on exit.
  
 On entry, register (CX) contains control informatio n:
  
 Bits 0 through 13 Number of bytes to write.  (0) = No operation.
  
 Bit 14            (1) = Increment address
  
 Bit 15            (0) = 32 KB NVRAM area location.
                   (1) = 8 KB RTC NVRAM area locatio n.
  
 On entry, register (DS) contains the segment addres s of the source buffer
 and register (SI) contains the offset address of th e source buffer.
  
 On return, register (AH) contains the return code:
  
 00h  Completed successfully
 03h  Address in out of range
 86h  Function is not supported
  
 On return, register (BX) contains the address modif ied based on bit 6 of
 register (CH).
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 4.7 Interrupt 16h - POS Keyboard BIOS
  
 The keyboard BIOS redirects keyboard BIOS functions  to a SIO
 channel-attached keyboard if the PS/2 keyboard is n ot attached to the
 4693.  This allows POST to continue in the event of  a diagnostic error.
 POS keyboard BIOS provides a standard keyboard inte rface for the reference
 diskette.  It is the responsibility of the operatin g system to redirect
 the interrupt 16h vector if this function is not de sired.  See INT 15h,
 (AH)= 92h, (AL)= 00h in topic  4.6.2  for a way to disable this redirection
 feature.
  
 The POS keyboard BIOS intercepts the following keyb oard BIOS functions for
 interfacing to the SIO attached keyboard.
  
     (AH) = 00h  - Keyboard read
     (AH) = 01h  - Keystroke status
     (AH) = 10h  - Extended keyboard read
     (AH) = 11h  - Extended keystroke status
  
 All of these functions operate the same as before e xcept that they pass
 back the POS specific scan codes for the POS keyboa rd that is attached.
  
 All other functions are not supported by the POS ke yboard BIOS and return
 with no error.
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 4.8 Advanced Basic Input/Output System (ABIOS) Rout ines
  
 Access to the ABIOS is through a parameter block ca lled the request block.
 Within the request block are fields that identify t he target device,
 requested function, and details of the request.  Th is section describes
 the single-staged ABIOS routines that have been mod ified and added to
 support the 4690 system.  All of the ABIOS routines  described in this
 section can be used in any of the "processor-protec ted" modes of operation
 (OS/2, 4690, or equivalent).
  
 The ABIOS routines are:
  
     Device ID 02h - Disk
     Device ID 09h - System services
     Device ID 0Ah - PPC NMI
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 4.9 Device ID 02h - Disk
  
 The disk/diskette BIOS routine supports the 2.5 inc h SCSI fixed disk
 drive.
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 4.10 Device ID 09h - System Services
  
 The programmable power control function is the addi tional ABIOS routine
 added to support the 4693 system.
  
 Subtopics
 4.10.1  Function 20h - Programmable Power Control (PPC) AB IOS
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 4.10.1 Function 20h - Programmable Power Control (P PC) ABIOS
  
 The PPC ABIOS provides an application interface to the PPC hardware that
 controls the system power on/off state and is the c ontrol mechanism for
 battery backup and refresh of the system DRAM durin g the absence of AC
 power.
  
 The following routines are accessed by function num ber 20h  with a
 subfunction number as described below.  The subfunc tion number is a word
 at offset 10h.
  
     (AL) = 00h  - Reserved
     (AL) = 01h  - Suspend system
     (AL) = 02h  - Set the power-on events
     (AL) = 03h  - Reserved
     (AL) = 04h  - Reserved
     (AL) = 05h  - Read PPC status and power-on events
     (AL) = 06h  - Reserved
     (AL) = 07h  - Reserved (diagnostic use only)
     (AL) = 08h  - Register OS PLD notification pointer
     (AL) = 09h  - Enable PDI and use direct NMI to the processor
     (AL) = 0Ah  - Enable PDI and use channel check NMI
     (AL) = 0Bh  - Disable PDI
  
 Subtopics
 4.10.1.1  Subfunction 01h - Suspend System
 4.10.1.2  Subfunction 02h - Set the Power-On Event
 4.10.1.3  Subfunction 05h - Read PPC Status and Power-On Eve nts
 4.10.1.4  Subfunction 08h - Register OS PLD Notification Poi nter
 4.10.1.5  Subfunction 09h - Enable PDI and Use Direct NMI to  the Processor
 4.10.1.6  Subfunction 0Ah - Enable PDI and Use Channel Check  NMI
 4.10.1.7  Subfunction 0Bh - Disable PDI
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 4.10.1.1 Subfunction 01h - Suspend System
  
 This subfunction sets the 4693 power to off.  When this command is issued
 to the PPC hardware it generates an NMI at least 4 ms before the system
 power is completely removed.  Assuming that the NMI  vector has not been
 modified, the PPC NMI routine gains control of the system.
  
 Note:   The application should set the power-on events be fore using this
 function.  If no power-on events are previously set , the system only
 resumes when the Mode Control switch is pressed and  AC power is present.
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 4.10.1.2 Subfunction 02h - Set the Power-On Event
  
 This subfunction setups a future event for automati cally turning the 4693
 power on.  These power-on events remain in effect u ntil changed by the
 application or AC and battery power is lost.  On en try, the power-on
 events are defined in request block offset 1Bh:
  
 Bit 7 Reserved
 Bit 6 Reserved
 Bit 5 Reserved
 Bit 4 Reserved
 Bit 3 Ring detect 2
 Bit 2 Ring detect 1
 Bit 1 Clock alarm
 Bit 0 Reserved
  
 Setting the appropriate bit enables the correspondi ng power-on event.
 Multiple bits may be set for any combination of pow er-on events.  If no
 power-on event bits are set, the system powers on w hen the Mode Control
 switch is pressed.  The Mode Control switch is alwa ys enabled as a
 power-on event.
  
 Note:   The 4693 does not switch to ready mode (power on)  if AC power is
 not present.
  
 On entry, if the clock alarm event is selected as a  power-on event, the
 following request block offsets must be loaded with  the alarm day and
 time.
  
 12h = Hour       Hour is in 24 hour BCD format.  Valid values are 00h
                 through 23h .
  
 13h = Minute     Minute is in BCD format.  Valid values are 00h  through
                 59h .
  
 18h = Day        Day is the day of the month.  Valid values a re 01h  through
                 31h .
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 4.10.1.3 Subfunction 05h - Read PPC Status and Powe r-On Events
  
 This subfunction returns the current PPC power-on s tatus and power-on
 events.
  
 On return, request block offset 1Ah contains the po wer-on status:
  
 Bit 7 Reserved
  
 Bit 6 Reserved
  
 Bit 5 Reserved
  
 Bit 4 Set if the Mode Control switch on event enabl ed power, otherwise
       clear
  
 Bit 3 Set if the ring detect #2 power-on event enab led power, otherwise
       clear
  
 Bit 2 Set if the ring detect #1 power-on event enab led power, otherwise
       clear
  
 Bit 1 Set if the RTC alarm power-on event enabled p ower, otherwise clear
  
 Bit 0 Set if memory contents are known to be bad, o therwise clear
  
 On return, request block offset 1Bh contains the en abled power-on events:
  
 Bit 7 Reserved
 Bit 6 Reserved
 Bit 5 Reserved
 Bit 4 Reserved
 Bit 3 Set if the ring detect #2 power-on event is e nabled, otherwise clear
 Bit 2 Set if the ring detect #1 power-on event is e nabled, otherwise clear
 Bit 1 Set if the RTC alarm power-on event is enable d, otherwise clear
 Bit 0 Set if memory retention is enabled, otherwise  clear
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 4.10.1.4 Subfunction 08h - Register OS PLD Notifica tion Pointer
  
 This subfunction stores a double word pointer in th e EBDA for calling the
 application during a PLD suspend/resume sequence.  Request block offset
 12h contains the double word pointer that is saved into the EBDA.
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 4.10.1.5 Subfunction 09h - Enable PDI and Use Direc t NMI to the Processor
  
 This subfunction enables the power down interrupt ( PDI) to use a direct
 NMI to the processor that cannot be masked through I/O port 70h or port
 61h.  This NMI can only be disabled (masked) by dev ice ID 09h, function
 20h, subfunction 0Bh.  This is the default PDI oper ating mode.
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 4.10.1.6 Subfunction 0Ah - Enable PDI and Use Chann el Check NMI
  
 This subfunction enables the standard method of gen erating a NMI with a
 channel check.  Because I/O port 70h or port 61h ca n disable the PDI
 notification, this function is not recommended.  Co ntrol of the system
 unit power will not work correctly if the PPC NMI c ode is not executed
 when the power is going away.
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 4.10.1.7 Subfunction 0Bh - Disable PDI
  
 This subfunction disables the PPC hardware from gen erating a PDI when
 power is going away.  This function is used when th e user wants to control
 the system unit power from the front panel Mode Con trol switch only.
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 4.11 Device ID 0Ah - PPC NMI
  
 The nonmaskable interrupt (NMI) routine supports th e programmable power
 control (PPC) hardware.  If the PPC NMI routine get s control and finds
 that the PPC hardware did not generate the NMI, the  existing ROM NMI
 routines are executed as normal.
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 5.0 Topic 5.  4683 and 4684 General Description
  
 This topic contains reference information about the  4683/4684
 point-of-sale terminals.
  
 Subtopics
 5.1  General Description of the 4683 Point of Sale Term inal
 5.2  General Description of the 4684 Point of Sale Term inal
 5.3  4684 Configuration and Utility Procedures
 5.4  Preparing to Run Configuration
 5.5  Introduction to Utilities
 5.6  Preparing to Run Utilities
 5.7  Remote IPL (RIPL) for Token-Ring and Baseband LAN
 5.8  4684 Device Channel Adapter Failure Status Bytes
 5.9  4684 Communication Adapters Port Assignments
 5.10  4683 Serial Input/Output Channel (Device Channel)
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 5.1 General Description of the 4683 Point of Sale T erminal
  
 The following 4683 point-of-sale terminal models ar e available.  The
 models are similar in appearance and can attach the  same type of I/O
 devices.  The basic terminal consists of a base uni t, a keyboard, and a
 display.
  
  
 4683-P11 :  This model has 1 megabyte of memory and is funct ionally
 equivalent to the 4683-001.  It can be programmed t o perform the user's
 point-of-sale functions.  To perform all available point-of-sale
 functions, the 4683-P11 must be connected to a stor e loop and it must be
 communicating with a store controller on the store loop.  After the
 4683-P11 has received a program load from the store  controller, some
 point-of-sale functions can be performed without co mmunication with the
 store controller.  The 4683-P11 base card has plugg able memory modules
 that allow you to increase the base card memory by replacing the existing
 modules with larger capacity modules.
  
  
 4683-P21 :  This model has 2 megabytes of memory and is func tionally
 equivalent to the 4683-A01.  Except for the additio nal memory, the
 4683-P21 is the same as the 4683-P11.
  
  
 4683-P41 :  This model has 4 megabytes of memory.  Except fo r the
 additional memory, the 4683-P41 is the same as the 4683-P11.
  
  
 4683-001 :  This model has 1 megabyte of memory and is funct ionally
 equivalent to the 4683-P11.  The memory on this mod el is fixed and cannot
 be changed.
  
  
 4683-A01 :  This model has 2 megabytes of memory and is func tionally
 equivalent to the 4683-P21.  The memory on this mod el is fixed and cannot
 be changed.
  
  
 4683-002 :  To perform the user's point-of-sale functions, e ach 4683-002
 must be connected to a 4683- xx 1 or a 4684 that is running the 4680
 Operating System, the retail industry program suppo rt services (RIPSS)
 operating system, or an independently developed ope rating system.
  
  
 4683-A02 :  This model is functionally equivalent to the 468 3-002.  Other
 than the addition of socket 9A, it is the same as t he 4683-002.
  
 Note:   In a 4680 Store System, a 4683- xx 2 relies on a 4683- xx 1 or 4684 for
 all of its processing and storage capability.
  
 Subtopics
 5.1.1  4683 Input Voltages
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 5.1.1 4683 Input Voltages
  
 The two input voltage options for the 4683 are:
  
 �   Low voltage: 100 to 125 V AC rms (nominal), sing le phase, 50 or 60 Hz
 �   High voltage: 200 to 240 V AC rms (nominal), sin gle phase, 50 or 60 Hz
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 5.2 General Description of the 4684 Point of Sale T erminal
  
 The following 4684 point-of-sale terminal models ar e available.  The
 models are similar in appearance and can attach the  same type of I/O
 devices.  All models can be programmed to perform t he user's point-of-sale
 functions.  Models 110, 130 and 160 are distributed  by World Trade only.
  
  
  
     Model 110
     �   System board without  baseband network
     �   1.44 MB diskette drive
  
  
     Model 111
     �   System board with  baseband network
     �   1.44 MB diskette drive
  
  
     Model 130
     �   System board without  baseband network
     �   30 MB fixed disk
     �   1.44 MB diskette drive
  
  
     Model 131
     �   System board with  baseband network
     �   30 MB fixed disk
     �   1.44 MB diskette drive
  
  
     Model 160
     �   System board without  baseband network
     �   60 MB fixed disk
     �   1.44 MB diskette drive
  
  
     Model 161
     �   System board with  baseband network
     �   60 MB fixed disk
     �   1.44 MB diskette drive
  
  
     Model 200
     �   System board with 80286 processor
     �   Up to 8 MB system board memory
     �   Up to 160 MB fixed disk
     �   1.44 MB diskette drive
  
  
     Model 300
  
     �   System board with 80386SX processor
  
     �   System board side card attachment for baseband n etwork or
         token-ring adapter
  
     �   Up to 8 MB system board memory
  
     �   Up to 160 MB fixed disk
  
     �   1.44 MB diskette drive
  
 Subtopics
 5.2.1  4684 Input Voltages
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 5.2.1 4684 Input Voltages
  
 The two input voltage options for the 4684 are:
  
 �   Low voltage: 100 to 125 V AC rms (nominal), sing le phase, 50 or 60 Hz
 �   High voltage: 200 to 240 V AC rms (nominal), sin gle phase, 50 or 60
     Hz.
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 5.3 4684 Configuration and Utility Procedures
  
 Subtopics
 5.3.1  MENUs for Configuration Procedures
 5.3.2  Understanding the Configuration Process
 5.3.3  Primary Keyboards and Displays for the 4684 Termin al
 5.3.4  4684 and 4683 Point-of-Sale Configuration Record
 5.3.5  Resetting the POS Configuration in the 4684
 5.3.6  Resetting the System Unit Configuration in the 468 4
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 5.3.1 MENUs for Configuration Procedures
  
  
 PICTURE 11
  
  
 Figure 13. Flow Chart of MENUs for Configuration Pr ocedures
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 5.3.2 Understanding the Configuration Process
  
 The configuration process can be done in two ways:  automatic
 configuration and manual configuration.
  
 Subtopics
 5.3.2.1  Automatic Configuration
 5.3.2.2  Manual Configuration
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 5.3.2.1 Automatic Configuration
  
 Automatic configuration is a process that determine s the internal devices,
 option adapters, and POS devices that are attached and where they are
 connected.  This process occurs under two circumsta nces:
  
 �   When you answer yes  to the question:
  
       M0101 A CONFIGURATION ERROR OCCURRED.
            DO YOU WANT TO RUN CONFIGURATION ?
                                      1=YES 0=N0
  
 �   When you select CREATE/CHANGE CONFIGURATION from  MENU-C1.
  
 The automatic configuration process may cause some questions to be asked
 concerning attached devices.
  
 The configuration information is not permanently sa ved until you select
 ACTIVATE NEW CONFIGURATION from MENU-C2.
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 5.3.2.2 Manual Configuration
  
 Manual configuration consists of two parts:
  
 �   Deleting or removing a device from the configura tion even though it is
     attached and has been previously configured.
  
 �   Adding a device that is not attached and therefo re cannot be
     automatically configured.
  
 In all of the above cases, the configuration inform ation is not
 permanently saved until you select ACTIVATE NEW CON FIGURATION from
 MENU-C2.
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 5.3.3 Primary Keyboards and Displays for the 4684 T erminal
  
 A primary display and primary keyboard is assigned either automatically or
 by selecting CHANGE 4684 DEFAULT CONFIGURATION from  MENU-C4.
  
 �   The primary display is where all messages appear  while using the
     reference diskette.
  
 �   The primary keyboard is where all input is expec ted while using the
     reference diskette.
  
 There can be only one primary display and one prima ry keyboard.
  
 Initially, the primary devices are assigned during automatic
 configuration.  They are assigned based on the devi ces that are attached
 and where they are attached.  Normally, you have no  reason to change the
 primary display and primary keyboard that are assig ned automatically.
 However, if you need to change these assignments, s elect CHANGE 4684
 DEFAULT CONFIGURATION from MENU-C2.  MENU-C4 displa ys a choice to change
 the primary assignments.  Be aware that the next ti me automatic
 configuration is run, the primary keyboard and prim ary display assignments
 are selected automatically and the changes you made  are lost.
  
 Normally, the primary display is assigned as follow s:
  
 1st choice   The video display attached to the system unit vid eo display
             socket
  
 2nd choice   The display attached to socket 4A
  
 3rd choice   The display attached to socket 4B, 9A, or 9B
  
  
  
 Normally, the primary keyboard is assigned as follo ws:
  
 1st choice   The enhanced A/N or ANPOS keyboard attached to so cket 1
 2nd choice   The keyboard attached to socket 5A
 3rd choice   The keyboard attached to socket 5B
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 5.3.4 4684 and 4683 Point-of-Sale Configuration Rec ord
  
 Subtopics
 5.3.4.1  The Configuration Record
 5.3.4.2  Create/Change Configuration
 5.3.4.3  Activate New Configuration
 5.3.4.4  Backup Configuration
 5.3.4.5  Restore Configuration
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 5.3.4.1 The Configuration Record
  
 As part of the configuration process, the 4684 term inal creates a record
 that identifies each attached device and the socket s that are used.  If
 you also have a 4683 terminal, the configuration pr ocess creates a similar
 record for that terminal.
  
 Both configuration records are stored in the 4684 t erminal nonvolatile
 random access memory (NVRAM).  Nonvolatile RAM is a lso used to store vital
 product data and real-time clock date and time.
  
 It is kept active by the battery when the system is  powered-off.  If the
 stored data is lost (because of a depleted or remov ed battery), the data
 can be restored by running restore configuration  or Automatic
 configuration   from the reference diskette.
  
 When you switch the power ON, the terminal uses thi s information as it
 performs the power-on self test.
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 5.3.4.2 Create/Change Configuration
  
 This option of the configuration process automatically  configures both the
 system unit's internal devices and options as well as it's external
 point-of-sale devices.  It creates the configuratio n data record that
 reflects the hardware configuration.
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 5.3.4.3 Activate New Configuration
  
 This option activates  the new or changed configuration by saving the new
 or changed configuration data in the 4684 terminal memory.
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 5.3.4.4 Backup Configuration
  
 This option allows you to save  the 4684 and 4683 configuration data by
 writing the current configuration in the 4684 memor y to the backup
 reference diskette.  A copy of the configuration da ta is written to a
 binary image file called 4684CONF on the backup ref erence diskette.
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 5.3.4.5 Restore Configuration
  
 This option allows you to retrieve  the 4684 and 4683 configuration data
 from the backup reference diskette and make it the current configuration.
 The configuration data is saved in the 4684CONF fil e by the backup
 configuration process.
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 5.3.5 Resetting the POS Configuration in the 4684
  
 This procedure should only be used when:
  
 �   A POS configuration conflict or problem cannot b e resolved with the
     normal configuration process.
  
 �   You are adding a new POS option or feature to th e 4684 system unit.
  
 This procedure resets the configuration data, allow ing you to configure
 only those devices attached to the 4684 or the 4683 .
  
 If you have not had an error detected during the po wer-on self test, this
 procedure does not work.  You know if an error is d etected during power-on
 self test (POST) if you hear two short tones.  If n o errors are detected,
 you hear only one tone.
  
         If you hear the two short tones during the POST, continue at step
         1.
  
         If no errors are detected during the POST, do the following:
  
         a.  Switch POWER OFF at the 4684.
  
             Warning:   Switching  POWER OFF at a 4684 affects operations at
             all point-of-sale terminals attached to it.
  
         b.  Unplug one of the keyboards to cause an  error.
  
         c.  Continue to the next step.
  
 1.  Switch POWER OFF at the 4684 and insert the backup reference disket te.
  
 2.  Switch power ON at the 4683 (if attached).
  
 3.  Switch power ON at the 4684.  Wait for two tone s.
  
 4.  Locate the dump switch at the rear of the 4684 system unit, press it
     momentarily and then release it.  You hear a to ne and U004 is
     displayed.
  
 5.  Switch POWER OFF at the 4684.
  
 6.  Reconnect the keyboard if you unplugged it to c reate an error.  Wait
     five seconds.
  
 7.  Switch the 4684 power ON.
  
     One or more error messages display and you shou ld hear two tones.
  
 8.  Press S1 (ESC on the enhanced A/N keyboard).
  
 9.  If message M0001 Press the 1 key  displays, press 1.
  
     Each error that was detected displays along wit h additional
     information about the error.  Press S1 (ESC on the enhanced A/N
     keyboard) for each that displays.
  
     The following message displays:
  
       M0101 A Configuration Error has occurred.
             Do you want to run configuration?
  
 10. Answer "YES" to this question.  The system unit  devices and
     point-of-sale devices that are attached are aut omatically configured.
     Depending on the devices that are attached, you  may be asked
     additional questions.
  
 11. Select ACTIVATE NEW CONFIGURATION and follow th e instructions on the
     display.
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 5.3.6 Resetting the System Unit Configuration in th e 4684
  
 This procedure should only be used when:
  
 �   A system unit configuration conflict or problem cannot be resolved
     with the normal configuration process.
  
 �   You are adding a new system unit option or featu re to the 4684.
  
 This procedure resets the configuration data, allow ing you to configure
 only those devices attached to the 4684.
  
 If you have not had an error detected during the po wer-on self test, this
 procedure does not work.  You know if an error is d etected during power-on
 self test (POST) if you hear two short tones.  If n o errors are detected,
 you hear only one tone.
  
         If you hear two short tones during the POST , continue at step 1.
  
         If no errors are detected during the POST, do the following:
  
         a.  Switch POWER OFF at the 4684.
  
             Warning:   Switching  POWER OFF at a 4684 affects operations at
             all point-of-sale terminals attached to it.
  
         b.  Unplug one of the feature option cards or any POS device to
             cause an error.
  
         c.  Continue to the next step.
  
  
 1.  Switch POWER OFF at the 4684 and insert the backup reference disket te.
  
 2.  Switch power ON at the 4683 (if attached).
  
 3.  Switch power ON at the 4684.  Wait for the two tones.
  
 4.  Locate the dump switch at the rear of the 4684 system unit, press it
     momentarily and then release it.  You hear a to ne and U004 displays.
  
 5.  If message M0001 Press the 1 key  displays, press 1.
  
     Each error that was detected displays along wit h additional
     information about the error.  Press S1 (ESC on the enhanced A/N
     keyboard) for each error that displays.
  
     If the following message displays:
  
       M0101 A Configuration Error has occurred.
             Do you want to run configuration?
  
     Answer "YES" to this question.  MENU-C2 display s following automatic
     configuration.
  
 6.  Switch POWER OFF at the 4684.
  
 7.  If you unplugged any feature option card or POS  device to cause an
     error, reconnect it.
  
 8.  Switch 4684 power ON.
  
 9.  When you hear two tones, press S1 (ESC on the enhanced A/N keyboard).
  
 10. If message M0001 Press the 1 key  displays, press 1.
  
     Each error that was detected displays along wit h additional
     information about the error.  Press S1 (or ESC) for each error that
     displays.
  
     The following message displays:
  
       M0101 A Configuration Error has occurred.
             Do you want to run configuration?
  
 11. Answer "YES" to this question.  The system unit  devices and
     point-of-sale devices that are attached are aut omatically configured.
  
 12. Depending on the devices that are attached, you  may be asked
     additional questions.
  
 13. Select ACTIVATE NEW CONFIGURATION and follow th e instructions on the
     display.
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 5.4 Preparing to Run Configuration
  
 Read the following before beginning the configurati on.  Some of the events
 happen quickly.  Be careful not to miss them if you  are reading the book
 as the IPL proceeds.
  
 1.  Use your store procedures to stop any applicati on programs that are
     running.
  
 2.  Do the following to IPL (Initial Program Load):
  
     a.  Switch POWER OFF at the 4684.
     b.  Insert the reference diskette in the 4684 d iskette drive.
     c.  Switch power ON at the 4683 (if attached).
     d.  Switch power ON at the 4684.
  
 3.  Power-on self test runs automatically when powe r is switched ON.  The
     messages that normally  display during the IPL process are as follows:
  
     a.  The video display (if present) displays cha racters that represent
         the memory test progress.
  
     b.  A series of Unnn messages display that repr esent the progress of
         the IPL.
  
     c.  A reference diskette Copyright message disp lays.
  
     d.  Message M0001 PRESS THE 1 KEY displays (alp hanumeric display
         only), otherwise MENU-M1 displays.
  
             Press the 1 key on the primary  keyboard.
  
     e.  MENU-M1 displays.
  
         �   If message M0101 is displayed, answer YES.  MENU -C2 is
             displayed after automatic configuration  is run.  See MENU-C2
             at "Creating or Changing Configuration" in topic 5.4.1 .
  
         �   If an error number(s) is displayed, note the num ber(s) and
             then press S1.  Additional information or instructions are
             displayed to help continue problem dete rmination.
  
             Note:   On the ANPOS keyboard (during some procedures) an d on
             the enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
             If the IPL does not continue after pres sing S1, go to the IBM
             4680 Store Messages Guide  and follow the User Response  for the
             displayed message(s).
  
 When MENU-M1 is displayed you are prepared to start  configuration.
  
 To create or change configuration , see "Creating or Changing
 Configuration" in topic 5.4.1 .
  
 To backup the configuration  see "Backing Up the Configuration" in
 topic 5.4.6 .
  
 To restore configuration , see "Restoring the Configuration" in
 topic 5.4.7 .
  
 To view the active configuration , see "Viewing the Active Configuration"
 in topic 5.4.8 .
  
 Subtopics
 5.4.1  Creating or Changing Configuration
 5.4.2  Descriptions of Items in Configuration Menu-C1
 5.4.3  Descriptions of Items in Configuration Menu-C2
 5.4.4  Descriptions of Items in Configuration Menu-C3 and  Menu-C4
 5.4.5  Restrictions When Connecting Displays
 5.4.6  Backing Up the Configuration
 5.4.7  Restoring the Configuration
 5.4.8  Viewing the Active Configuration
 5.4.9  Using Optional 4684 System Unit Configuration
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 5.4.1 Creating or Changing Configuration
  
 To start configuration, begin at "Preparing to Run Configuration" in
 topic 5.4 .
  
 1.  Select START CONFIGURATION from MENU-M1.
  
 2.  Select CREATE/CHANGE CONFIGURATION from MENU-C1 .
  
 3.  The 4684 system unit devices that are attached are automatically
     configured.
  
 4.  All POS devices that are attached and powered O N are automatically
     configured.
  
     Note:   If you want to configure a device that will be at tached at a
     later time, you can select CHANGE 4684 DEFAULT CONFIGURATION or CHANGE
     4683 DEFAULT CONFIGURATION from MENU-C2.  Then select ADD A DEVICE NOT
     ATTACHED from MENU-C3 or MENU-C4.
  
  
 +-------------------------------------+
 ¦ Table 37. MENU-C1                   ¦
 +-------------------------------------¦
 ¦ VIEW ACTIVE CONFIGURATION           ¦
 +-------------------------------------¦
 ¦ CREATE/CHANGE CONFIGURATION         ¦
 +-------------------------------------¦
 ¦ BACKUP CONFIGURATION                ¦
 +-------------------------------------¦
 ¦ RESTORE CONFIGURATION               ¦
 +-------------------------------------¦
 ¦ OPTIONAL SYSTEM UNIT CONFIGURATION  ¦
 +-------------------------------------¦
 ¦ QUIT                                ¦
 +-------------------------------------+
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 5.4.2 Descriptions of Items in Configuration Menu-C 1
  
 VIEWING ACTIVE CONFIGURATION:  Allows you to view the currently active 4684
 or 4683 configuration before any changes are made.
  
 CREATE/CHANGE CONFIGURATION: Automatically configures both the 4684 system
 unit internal devices and option adapters, as well as the external
 point-of-sale devices.  It allows you to manually c hange the configuration
 of the 4683 and 4684 point-of-sale devices if neces sary.
  
 If a multiprotocol communications adapter is config ured, you are allowed
 to change the protocol options.
  
 If a token-ring network adapter is configured, you may be asked to select
 the correct network data rate.
  
 If a Real-time Interface Coprocessor Multiport/2 (A RTICm/2) or X.25/2
 (ARTICx/2) adapter is configured, you are asked to select the correct
 transmit and receive clock settings.
  
 There may be other option adapters configured that cause questions to be
 asked as well.
  
 BACKUP CONFIGURATION: Allows you to save the 4684 and 4683 configuration
 data by writing the current configuration to the ba ckup reference
 diskette.
  
 RESTORE CONFIGURATION: Allows you to retrieve the 4684 or 4683
 configuration data from the backup reference disket te and make it the
 current configuration by writing it into memory in the 4684.
  
 +-------------------------------------+
 ¦ Table 38. MENU-C2                   ¦
 +-------------------------------------¦
 ¦ VIEW NEW 4684 CONFIGURATION         ¦
 +-------------------------------------¦
 ¦ VIEW NEW 4683 CONFIGURATION         ¦
 +-------------------------------------¦
 ¦ ACTIVATE NEW CONFIGURATION          ¦
 +-------------------------------------¦
 ¦ CHANGE 4684 DEFAULT CONFIGURATION   ¦
 +-------------------------------------¦
 ¦ CHANGE 4683 DEFAULT CONFIGURATION   ¦
 +-------------------------------------¦
 ¦ QUIT CONFIGURATION                  ¦
 +-------------------------------------+
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 5.4.3 Descriptions of Items in Configuration Menu-C 2
  
 VIEW NEW 4684/4683 CONFIGURATION:  Allows you to view the configuration of
 the 4684 or 4683 after changes have been made but b efore they are
 activated.  See Figure 14 in topic 5.4.8  for information on the 4684
 slots.
  
 ACTIVATE NEW CONFIGURATION: The 4684 IPLs to activate new (new or changed)
 configuration data.  Select this when you have fini shed entering all
 configuration data.
  
 CHANGE 4684/4683 DEFAULT CONFIGURATION:  Allows you to change the default
 options of the 4684 or 4683.  These options include  deleting and adding
 devices, primary display and keyboard selection and  changing the numeric
 keypad layout.
  
 Note:   Each time automatic configuration is run, any cha nges that were
 made to the primary display and the primary keyboar d assignments are lost.
  
 You must ACTIVATE NEW CONFIGURATION after you chang e the defaults to make
 the change effective.
  
 +-------------------------------------+
 ¦ Table 39. MENU-C3                   ¦
 +-------------------------------------¦
 ¦ DELETE AN ATTACHED 4683 DEVICE      ¦
 +-------------------------------------¦
 ¦ ADD A 4683 DEVICE NOT ATTACHED      ¦
 +-------------------------------------¦
 ¦ CHANGE THE KEYPAD LAYOUT            ¦
 +-------------------------------------¦
 ¦ RETURN TO MENU-C2                   ¦
 +-------------------------------------+
  
  
 +-------------------------------------+
 ¦ Table 40. MENU-C4                   ¦
 +-------------------------------------¦
 ¦ DELETE AN ATTACHED 4684 DEVICE      ¦
 +-------------------------------------¦
 ¦ ADD A 4684 DEVICE NOT ATTACHED      ¦
 +-------------------------------------¦
 ¦ CHANGE THE PRIMARY DISPLAY          ¦
 +-------------------------------------¦
 ¦ CHANGE THE PRIMARY KEYBOARD         ¦
 +-------------------------------------¦
 ¦ CHANGE THE KEYPAD LAYOUT            ¦
 +-------------------------------------¦
 ¦ ENTER THE FIXED DISK TYPE           ¦
 +-------------------------------------¦
 ¦ RETURN TO MENU-C2                   ¦
 +-------------------------------------+
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 5.4.4 Descriptions of Items in Configuration Menu-C 3 and Menu-C4
  
 DELETE AN ATTACHED DEVICE:  Allows you to delete a device from the 4684 or
 4683 configuration.  If you want to delete an entir e 4683 terminal from
 the configuration, you must select this menu item.  You must ACTIVATE NEW
 CONFIGURATION after you DELETE the device to make t he change effective.
  
 ADD A DEVICE NOT ATTACHED:  Allows you to add a new device to the 4684 or
 4683 configuration that was not attached when the P OS automatic
 configuration was run.  You must ACTIVATE NEW CONFI GURATION after you ADD
 the device to make the change effective.
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 5.4.5 Restrictions When Connecting Displays
  
 There are a few restrictions and limitations to be aware of when
 connecting or configuring displays to the 4684 or 4 683.
  
 If these restrictions and limitations are not obser ved, unpredictable
 problems may occur.
  
 �   If you have TWO alphanumeric (A/N) displays, one must be connected  to
     socket 4A and the other to ONE of the following sockets: 4B, 9A, or
     9B.
  
 �   If you have TWO operator displays, one must be connected to socket  4A
     and the other to ONE of the following sockets: 4B, 9A, or 9B.
  
 �   If you have TWO shopper displays, one must be connected to socket 4A
     and the other to ONE of the following sockets: 4B, 9A, or 9B.
  
 �   If you have a combined keyboard/display connecte d to socket 5A, DO NOT
     connect an operator display to socket 4A.
  
 �   If you have a combined keyboard/display connecte d to socket 5B, DO NOT
     connect an operator display to socket 4B, 9A, o r 9B.
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 5.4.6 Backing Up the Configuration
  
 To start configuration, begin at "Preparing to Run Configuration" in
 topic 5.4 .
  
 1.  Select START CONFIGURATION from MENU-M1.
 2.  Select BACKUP CONFIGURATION from MENU-C1.
 3.  Follow the instructions on the display to perfo rm the backup.
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 5.4.7 Restoring the Configuration
  
 To start configuration, begin at "Preparing to Run Configuration" in
 topic 5.4 .
  
 1.  Select START CONFIGURATION from MENU-M1.
 2.  Select RESTORE CONFIGURATION from MENU-C1.
 3.  Follow the instructions on the display to resto re the configuration.
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 5.4.8 Viewing the Active Configuration
  
 To start configuration, begin at "Preparing to Run Configuration" in
 topic 5.4 .
  
 1.  Select START CONFIGURATION from MENU-M1.
  
 2.  Select VIEW ACTIVE CONFIGURATION from MENU-C1.
  
 3.  The current or active configuration record that  is saved in the 4684
     is displayed.
  
 4.  Follow the instructions on the display.  See Figure 14  for information
     on the 4684 slots.
  
  
     Slot 1       (option adapter)
     �   Dual asynchronous adapter
     �   ISDN interface coprocessor/2 adapter
     �   Multiprotocol communication adapter
     �   Token-ring network adapter
     �   X.25 interface coprocessor/2 (ARTICx/2)
     �   2-8 MB 80286 memory expansion adapter
  
     Slot 2       (option adapter)
     �   ISDN interface coprocessor/2
     �   Dual asynchronous adapter
     �   Multiprotocol communication adapter
     �   Token-ring network adapter
     �   X.25 interface coprocessor/2 (ARTICx/2)
     �   2-8 MB 80286 memory expansion adapter
  
     Slot 3       (Reserved)
     Slot 4       (Reserve )
     Slot 5       (4684 feature card and memory expansion adapt er)
     Slot 6       (Baseband network) Models 111, 131, and 161 o nly
     Slot 7       (Device channel)
     Slot 8       (Fixed disk) Models 130, 131, 160 and 161 onl y
  
  
 Figure 14. 4684 Device List For Option Slots 1-8
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 5.4.9 Using Optional 4684 System Unit Configuration
  
 This special program is provided for situations whe n the normal 4684
 system unit configuration functions are inadequate to configure the system
 unit.  It can be invoked when it is necessary to ha ve a full function
 change or view configuration for the 4684 system un it.
  
 To use this procedure, the following requirements m ust be met:
  
 �   An enhanced A/N or ANPOS keyboard must be attach ed and configured as
     the primary keyboard.
  
 �   A video display must be attached and configured as the primary
     display.
  
 To start this program MENU-C1 must be displayed.  T hen select OPTIONAL
 SYSTEM UNIT CONFIGURATION.
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 5.5 Introduction to Utilities
  
 BACKUP REFERENCE DISKETTE - Allows you to make a backup  copy of the
 original reference diskette.  Once you have a copy (backup reference
 diskette), store the original in a safe place and u se the copy.
  
 COPY OPTION DISKETTE TO REFERENCE DISK - Allows you  to copy files from an
 option diskette (provided with option adapters) to the backup reference
 diskette.  This procedure is normally done during t he initial 4684 setup
 or when additional options are added to the 4684.
  
 SET SYSTEM DATE AND TIME - Allows you to view or ch ange the system date
 and time settings.
  
 SET VITAL PRODUCT DATA - Allows you to view or chan ge the 4684 vital
 product data.
  
 MOVE THE 4684 - Secures the fixed disk read/write h eads so that no damage
 occurs during a move.
  
 QUIT UTILITIES - Returns to MENU-M1.
  
 Subtopics
 5.5.1  Flow Chart of MENUs
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 5.5.1 Flow Chart of MENUs
  
  
 PICTURE 12
  
  
 Figure 15. Flow Chart of MENUs for Running Tests
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 5.6 Preparing to Run Utilities
 Read the following before beginning.  Some of the e vents happen quickly.
 Be careful not to miss them if you are reading the book as the initial
 program load (IPL) proceeds.
  
 1.  Use your store procedures to stop any applicati on programs that are
     running.
  
 2.  Do the following to IPL:
  
     a.  Switch POWER OFF at the 4684.
     b.  Insert the reference diskette in the 4684 d iskette drive.
     c.  Switch power ON at the 4683 (if attached).
     d.  Switch power ON at the 4684.
  
 3.  Power-on self test runs automatically when powe r is switched ON.  The
     messages that normally  display during the IPL process are as follows:
  
     a.  The video display (if present) displays cha racters that represent
         the memory test progress.
  
     b.  A series of Unnn messages display that repr esent the progress of
         the IPL.
  
     c.  A reference diskette Copyright message disp lays.
  
     d.  Message M0001 PRESS THE 1 KEY displays (alp hanumeric display
         only), otherwise MENU-M1 displays.
  
             Press the 1 key on the primary  keyboard.
  
     e.  MENU-M1 is displayed.
  
         �   If message M0101 is displayed, answer YES.  MENU -C2 displays
             after automatic configuration is run.  See MENU-C2 at
             "Creating or Changing Configuration" in topic 5.4.1 .
  
         �   If an error number(s) is displayed, note the num ber(s) and
             then press S1.  Additional information or instructions are
             displayed to help continue problem dete rmination.
  
             Note:   On the ANPOS keyboard (during some procedures) an d on
             the enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
             If the IPL does not continue after pres sing S1, go to the IBM
             4680 Store Messages Guide  and follow the User Response  for the
             displayed message.
  
 When MENU-M1 is displayed you are prepared to start  utilities.
  
 To backup the reference diskette , see "Making a Backup Reference Diskette"
 in topic 5.6.1 .
  
 To copy an option diskette to the reference diskett e, see "Copying an
 Option Diskette to the Reference Diskette" in topic  5.6.2 .
  
 To set the system date and time , see "Setting System Date And Time" in
 topic 5.6.3 .
  
 To set the vital product data , see "Setting Vital Product Data" in
 topic 5.6.4 .
  
 To move the 4684 , see "Moving the 4684 (Securing the Fixed Disk)" in
 topic 5.6.5 .
  
 Subtopics
 5.6.1  Making a Backup Reference Diskette
 5.6.2  Copying an Option Diskette to the Reference Disket te
 5.6.3  Setting System Date And Time
 5.6.4  Setting Vital Product Data
 5.6.5  Moving the 4684 (Securing the Fixed Disk)
 5.6.6  Logging Errors
 5.6.7  Formatting the Fixed Disk
 5.6.8  Device IDs for the Point-of-Sale Terminal
 5.6.9  Displaying POS Terminal Configuration Using Set Te rminal Characteristics
 5.6.10  Displaying a Point-of-Sale Terminal Message
 5.6.11  Displaying the Terminal Number
 5.6.12  Changing the Terminal Number
 5.6.13  Entering the Terminal Number
 5.6.14  Resetting the Terminal Number
 5.6.15  Initial Program Load (IPL)
 5.6.16  Power-On Self Test for the Point of Sale Terminal
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 5.6.1 Making a Backup Reference Diskette
  
 To start utilities, begin at "Preparing to Run Utilities" in topic 5.6 .
  
 1.  Select START UTILITIES from MENU-M1.
 2.  Select BACKUP REFERENCE DISKETTE from MENU-U1.
 3.  Follow the instructions on the display.
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 5.6.2 Copying an Option Diskette to the Reference D iskette
  
 To start utilities, begin at "Preparing to Run Utilities" in topic 5.6 .
  
 1.  Select START UTILITIES from MENU-M1.
 2.  Select COPY OPTION DISKETTE TO REFERENCE DISKET TE from MENU-U1.
 3.  Follow the instructions on the display.
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 5.6.3 Setting System Date And Time
  
 To start utilities, begin at "Preparing to Run Utilities" in topic 5.6 .
  
 1.  Select START UTILITIES from MENU-M1.
 2.  Select SET SYSTEM DATE AND TIME from MENU-U1.
 3.  Follow the instructions on the display.
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 5.6.4 Setting Vital Product Data
  
 To start utilities, begin at "Preparing to Run Utilities" in topic 5.6 .
  
 1.  Select START UTILITIES from MENU-M1.
 2.  Select SET VITAL PRODUCT DATA from MENU-U1.
 3.  Follow the instructions on the display.
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 5.6.5 Moving the 4684 (Securing the Fixed Disk)
  
 To start utilities, begin at "Preparing to Run Utilities" in topic 5.6 .
  
 1.  Select START UTILITIES from MENU-M1.
 2.  Select MOVE THE 4684 from MENU-U1.
 3.  Follow the instructions on the display.
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 5.6.6 Logging Errors
  
 To start an error log:
  
 1.  Select START TESTS from MENU-M1.
 2.  Select RUN SYSTEM UNIT TESTS from MENU-T1.
 3.  Select TEST SYSTEM UNIT from MENU-T2.
 4.  Select LOG OR DISPLAY ERRORS from MENU-T3.
 5.  MENU-T5 allows several selections.  Select the desired function.
 6.  Follow the instructions on the display.
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 5.6.7 Formatting the Fixed Disk
  
 Note:   Formatting the fixed disk destroys all data that is now on the
 fixed disk.
  
 1.  Select START TESTS from MENU-M1.
 2.  Select RUN SYSTEM UNIT TESTS from MENU-T1.
 3.  Select FORMAT FIXED DISK from MENU-T2.
 4.  Follow the instructions on the display.
  
     If a message error occurs follow the User Response  for the message in
     the IBM 4680 Store Messages Guide .
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 5.6.8 Device IDs for the Point-of-Sale Terminal
  
 The following is a list of the device IDs.  The dev ice IDs are used by set
 terminal characteristics (STC) to identify devices that are configured for
 or attached to a point-of-sale terminal.  The devic e ID is also required
 when requesting a trace report of the device channe l for a unique device.
  
 Subtopics
 5.6.8.1  Device IDs by ID Number
 5.6.8.2  Device IDs by Device Type
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 5.6.8.1 Device IDs by ID Number
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 41. Device IDs by ID Number                                      ¦
 +-------------------------------------------------- ----------------------¦
 ¦ ID    ¦ Device                                 ¦ Socket Number            ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'10'¦ Keyboard, 50-key or Combined          ¦ 5A                       ¦
 ¦      ¦ Keyboard/Display                      ¦                         ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'11'¦ Keyboard, 50-key or Combined          ¦ 5B                       ¦
 ¦      ¦ Keyboard/Display                      ¦                         ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'12'¦ Keyboard, Alphanumeric                ¦ 5A                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'13'¦ Keyboard, Alphanumeric                ¦ 5B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'16'¦ Keyboard, Matrix                      ¦ 5A                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'17'¦ Keyboard, Matrix                      ¦ 5B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'1A'¦ Keyboard, ANPOS                       ¦ 5A                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'1B'¦ Keyboard, ANPOS                       ¦ 5B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'20'¦ Display, Alphanumeric                 ¦ 4A                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'21'¦ Display, Alphanumeric                 ¦ 4B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'22'¦ Display, Operator or Combined         ¦ 4A  (5A if Combined      ¦
 ¦      ¦ Keyboard/Display                      ¦ Ke yboard/Display)       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'23'¦ Display, Operator or Combined         ¦ 4B  (5B if Combined      ¦
 ¦      ¦ Keyboard/Display                      ¦ Ke yboard/Display)       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'26'¦ Display, Shopper                      ¦ 4A                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'27'¦ Display, Shopper                      ¦ 4B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'28'¦ Display, Video                        ¦ 81  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'29'¦ Display, Video                        ¦ 81  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'30'¦ Printer Model 1 or 2                  ¦ 7                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'34'¦ Printer Model 3                       ¦ 7                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'36'¦ Printer Model 2A Fiscal               ¦ 7                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'38'¦ Printer Model 3A Fiscal               ¦ 7                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'40'¦ MSR (Single-Track)                    ¦ 6 on the keyboard       ¦
 ¦      ¦                                       ¦ at tached to Socket 5A   ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'41'¦ MSR (Single-Track)                    ¦ 6 on the keyboard       ¦
 ¦      ¦                                       ¦ at tached to Socket 5B   ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'44'¦ 1520 Hand-Held Scanner Model A01      ¦ 21  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 ¦      +---------------------------------------+--- ----------------------¦
 ¦      ¦ Optical Character Reader (OCR)        ¦ 21  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'45'¦ 1520 Hand-Held Scanner Model A01      ¦ 21  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 ¦      +---------------------------------------+--- ----------------------¦
 ¦      ¦ Optical Character Reader (OCR)        ¦ 21  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'46'¦ MSR (Dual-Track)                      ¦ 5A                       ¦
 ¦      ¦ ANPOS or Combined Keyboard/Display    ¦                         ¦
 ¦      ¦ (Low-Profile)                         ¦                         ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'47'¦ MSR (Dual-Track)                      ¦ 5B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'4A'¦ Point-of-Sale Scanner                 ¦ 17                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'4B'¦ 1520 Hand-Held Scanner Model A02      ¦ 5B                       ¦
 ¦      +---------------------------------------+--- ----------------------¦
 ¦      ¦ Hand-Held Bar Code Reader             ¦ 9B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'4C'¦ Magnetic Wand                         ¦ 26  on the Feature       ¦
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 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'4D'¦ Magnetic Wand                         ¦ 26  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'50'¦ Totals Retention                      ¦ In ternal to the base    ¦
 ¦      ¦                                       ¦ un it                    ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'54'¦ Cash Drawer                           ¦ 3A                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'54'¦ Cash Drawer                           ¦ 3B                       ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'60'¦ Coin Dispenser                        ¦ 29  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'61'¦ Coin Dispenser                        ¦ 29  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'64'¦ RS232 Device                          ¦ 25  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'65'¦ RS232 Device                          ¦ 25  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'68'¦ RS232 Device                          ¦ 23  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'69'¦ RS232 Device                          ¦ 23  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'6A'¦ Scale (Feature Expansion B or C only) ¦ 21  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2A  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'6B'¦ Scale (Feature Expansion B or C only) ¦ 21  on the Feature       ¦
 ¦      ¦                                       ¦ Ad apter in location 2B  ¦
 +------+---------------------------------------+--- ----------------------¦
 ¦ X'6E'¦ Scale                                 ¦ 17                       ¦
 +-------------------------------------------------- ----------------------+
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 5.6.8.2 Device IDs by Device Type
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 42. Device IDs by Device Type                                    ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Device                              ¦ Socket Number               ¦ ID    ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Cash Drawer                        ¦ 3A                         ¦ X'54'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 3B                         ¦ X'54'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Coin Dispenser                     ¦ 29 on the Fe ature Adapter  ¦ X'60'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 29 on the Fe ature Adapter  ¦ X'61'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Display, Alphanumeric              ¦ 4A                         ¦ X'20'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 4B                         ¦ X'21'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Display, Operator or Combined      ¦ 4A (5A if Co mbined         ¦ X'22'¦
 ¦ Keyboard/Display                   ¦ Keyboard/Dis play)          ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 4B (5B if Co mbined         ¦ X'23'¦
 ¦                                    ¦ Keyboard/Dis play)          ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Display, Shopper                   ¦ 4A                         ¦ X'26'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 4B                         ¦ X'27'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Display, Video                     ¦ 81 on the Fe ature Adapter  ¦ X'28'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 81 on the Fe ature Adapter  ¦ X'29'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Hand-Held Bar Code Reader          ¦ 9B                         ¦ X'4B'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, 50-key or Combined       ¦ 5A                         ¦ X'10'¦
 ¦ Keyboard/Display                   +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'11'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, Alphanumeric             ¦ 5A                         ¦ X'12'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'13'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, ANPOS                    ¦ 5A                         ¦ X'1A'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'1B'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Keyboard, Matrix                   ¦ 5A                         ¦ X'16'¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 5B                         ¦ X'17'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ MSR (Single-Track)                 ¦ 6 on the key board attached ¦ X'40'¦
 ¦                                    ¦ to Socket 5A                ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 6 on the key board attached ¦ X'41'¦
 ¦                                    ¦ to Socket 5B                ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ MSR (Dual-Track)                   ¦ 5A (ANPOS or  Combined      ¦ X'46'¦
 ¦                                    ¦ Keyboard/Dis play)          +------¦
 ¦                                    +------------- ---------------¦ X'47'¦
 ¦                                    ¦ 5B                         ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Magnetic Wand                      ¦ 26 on the Fe ature Adapter  ¦ X'4C'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 26 on the Fe ature Adapter  ¦ X'4D'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Optical Character Reader (OCR)     ¦ 21 on the Fe ature Adapter  ¦ X'44'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 21 on the Fe ature Adapter  ¦ X'45'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Point-of-Sale Scanner              ¦ 17                         ¦ X'4A'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Printer Model 1 or 2               ¦ 7                          ¦ X'30'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Printer Model 3                    ¦ 7                          ¦ X'34'¦
 +------------------------------------+------------- ---------------+------¦

Store Systems Technical Reference
Device IDs by Device Type

¦ Copyright IBM Corp. 1993
5.6.8.2 - 1



 ¦ Printer Model 2A Fiscal            ¦ 7                          ¦ X'36'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Printer Model 3A Fiscal            ¦ 7                          ¦ X'38'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ RS-232 Device                      ¦ 25 on the Fe ature Adapter  ¦ X'64'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 25 on the Fe ature Adapter  ¦ X'65'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 23 on the Fe ature Adapter  ¦ X'68'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 23 on the Fe ature Adapter  ¦ X'69'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Scale                              ¦ 21 on the Fe ature Adapter  ¦ X'6A'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 21 on the Fe ature Adapter  ¦ X'6B'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 17 (Shares S ocket with     ¦ X'6E'¦
 ¦                                    ¦ Point-of-Sal e Scanner)     ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ Totals Retention                   ¦ Internal to the base unit. ¦ X'50'¦
 +------------------------------------+------------- ---------------+------¦
 ¦ 1520 Hand-Held Scanner Model A01   ¦ 21 on the Fe ature Adapter  ¦ X'44'¦
 ¦                                    ¦ in location 2A             ¦      ¦
 ¦                                    +------------- ---------------+------¦
 ¦                                    ¦ 21 on the Fe ature Adapter  ¦ X'45'¦
 ¦                                    ¦ in location 2B             ¦      ¦
 +------------------------------------+------------- ---------------+------¦
 ¦ 1520 Hand-Held Scanner Model A02   ¦ 5B                         ¦ X'4B'¦
 +-------------------------------------------------- ----------------------+
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 5.6.9 Displaying POS Terminal Configuration Using S et Terminal Characteristics
 For a 4683- xx 2, see "Displaying 4683-xx2 Configuration" in topic 5.6.9. 2.
  
 Subtopics
 5.6.9.1  Displaying 4683-xx1 Configuration
 5.6.9.2  Displaying 4683-xx2 Configuration
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 5.6.9.1 Displaying 4683-xx1 Configuration
  
 1.  Press and hold the dump switch on the 4683- xx 1.
  
 2.  Switch POWER OFF and then release the dump switch.
  
 3.  Wait 5 seconds, and switch power ON.
  
 4.  Wait for message U005 to display.
  
 5.  Press and release the dump switch.
  
     This causes the point-of-sale terminal to ignor e its current terminal
     number and prompt for a new terminal number by displaying message
     Z001.
  
 6.  Wait for message Z001 to display.
  
     If you have more than one display attached to t he point-of-sale
     terminal, the Z xxx  messages are displayed on the system display.  See
     "Entering Terminal Numbers" in the IBM 4680 Store System: User's Guide
     for a description of the default system display .
  
 7.  Enter the current terminal number (1 xxx  where xxx  = a number from 001
     to 999) and then press S2.  Do not enter a new terminal number.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 8.  When message Z010 displays, press S2.
  
     Messages in the range of Z014 through Z024 are displayed.  The text
     associated with these messages indicates the so cket number and whether
     a device is configured or attached to that sock et.  For a list of
     point-of-sale terminal device IDs, see "Device IDs for the
     Point-of-Sale Terminal" in topic 5.6.8 .
  
 9.  Press S2 after each message is displayed.
  
     �   If a socket has no device configured or attached , its message is
         not displayed.
  
     �   An error message may be displayed when you IPL t he point-of-sale
         terminal if a socket has a device configure d but not attached.
  
 10. When message Z025 displays, press S2.
  
 11. When message Z012 displays, this indicates the operation is complete.
  
     If an error was discovered:
  
     �   The configuration must be corrected at the store  controller.  See
         the IBM 4680 Store System: User's Guide  to correct the
         configuration.
         -- or --
     �   The correct device must be connected to the corr ect socket at the
         point-of-sale terminal.
  
 12. Press S2.
  
 13. If customer setup (CSU) has never  been run, it is automatically loaded
     and started.
  
 14. If CSU has been run, the initial point-of-sale terminal application
     program is loaded.
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 5.6.9.2 Displaying 4683-xx2 Configuration
  
 Note:   This procedure assumes that the 4683- xx 2 is up and running at the
 time the request is made.  When "Displaying 4683-xx1 Configuration" in
 topic 5.6.9.1  is performed, the 4683- xx 2 displays message Z001.
  
 1.  Press S1, type 71 , and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  Wait approximately one minute for message Z002 to display.
  
     If you have more than one display attached to t he point-of-sale
     terminal, the Z xxx  messages display on the system display.  See
     "Entering Terminal Numbers" in the IBM 4680 Store System: User's Guide
     for a description of the default system display .
  
 3.  Key the current terminal number ( 1 xxx  where xxx  = a number from 001
     to 999) and then press S2.  Do not enter a new terminal number.
  
     If the terminal number you entered in does not equal the current
     4683- xx 2 terminal number, message Z004 displays.  If this message is
     displayed, ensure that you are entering the cor rect terminal number.
  
 4.  When message Z010 displays, press S2.
  
     Messages in the range of Z014 through Z024 are displayed.  The text
     associated with these messages indicates the so cket number and whether
     a device is configured or attached to that sock et.  For a list of
     point-of-sale terminal device IDs, see "Device IDs for the
     Point-of-Sale Terminal" in topic 5.6.8 .
  
 5.  Press S2 after each message is displayed.
  
     �   If a socket has no device configured or attached , its message is
         not displayed.
  
     �   An error message may be displayed when you IPL t he point-of-sale
         terminal if a socket has a device configure d but not attached.
  
 6.  When message Z025 displays, press S2.
  
 7.  When message Z012 displays, this indicates that  the operation is
     complete.
  
     If an error was discovered:
  
     �   The configuration must be corrected at the store  controller.  See
         the IBM 4680 Store System: User's Guide  to correct the
         configuration.
         -- or --
     �   The correct device must be connected to the corr ect socket at the
         point-of-sale terminal.
  
 8.  Press S2.
  
 9.  If customer setup (CSU) has never been run, it is automatically loaded
     and started.
  
 10. If CSU has been run, the initial point-of-sale terminal application
     program is loaded.
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 5.6.10 Displaying a Point-of-Sale Terminal Message
  
 The lights on the keyboard give you status informat ion about the system.
 When one of these lights comes on, the system is se nding a message to the
 point-of-sale terminal system display.  The types o f messages are:
  
 �   A wait message.  See "Displaying a Wait Message" in topic 5.6.10.1 .
  
 �   An offline message.  See "Displaying an Offline Message" in
     topic 5.6.10.2 .
  
 �   A system message.  See "Displaying a System Message" in
     topic 5.6.10.3 .
  
  
 PICTURE 13
  
  
 Figure 16. 50-key Keyboard Lights
  
 Subtopics
 5.6.10.1  Displaying a Wait Message
 5.6.10.2  Displaying an Offline Message
 5.6.10.3  Displaying a System Message
 5.6.10.4  Displaying a System Message (Message Pending Light  is Off)
 5.6.10.5  Displaying a System Message (Message Pending Light  is On)
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 5.6.10.1 Displaying a Wait Message
  
 When the keyboard Wait light comes on, the applicat ion running on the
 point-of-sale terminal is waiting for some action t o be completed (for
 example, waiting for a program to load).  Only syst em function requests
 are accepted from the keyboard.  A message related to the wait condition
 can be displayed.
  
 �   If you display the message when the Wait light i s ON, the message
     indicates the reason for the current wait condi tion.
  
 �   If you display the message when the Wait light i s OFF, the message
     indicates the reason for a previous wait condit ion.
  
 1.  Press S1, type 1, and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  The wait message appears on the point-of-sale t erminal system display.
  
     Example of a wait message:
  
     +------------------------+
     ¦                        ¦
     ¦ W321 PROCESSING...     ¦
     ¦ WAIT FOR PROMPT        ¦
     ¦                        ¦
     +------------------------+
  
 3.  Find the message in the IBM 4680 Store System: Messages Guide .
  
 4.  To clear the message, press Clear .
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 5.6.10.2 Displaying an Offline Message
  
 When the keyboard Offline light comes on, normal sy stem communications
 have been interrupted and the point-of-sale termina l is offline (not
 communicating with the store controller).  You can display a message
 related to the offline condition by using a system function request.
  
 �   If you display the message when the Offline ligh t is ON, the message
     indicates the reason for the current offline co ndition.
  
 �   If you display the message when the Offline ligh t is OFF, the message
     indicates the reason for a previous offline con dition.
  
 1.  Press S1, type 2, and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  The offline message appears on the point-of-sal e terminal system
     display.
  
     Example of an offline message:
  
     +------------------------+
     ¦                        ¦
     ¦ W004 CONTROLLER DOES   ¦
     ¦ NOT RESPOND            ¦
     ¦                        ¦
     +------------------------+
  
 3.  Find the message in the IBM 4680 Store System: Messages Guide .
  
 4.  To clear the message, press Clear .
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 5.6.10.3 Displaying a System Message
  
 The point-of-sale terminal receives numerous messag es from the system such
 as:
  
     Prompting messages
     Information messages
     Status messages
  
 The point-of-sale terminal keeps the last five syst em messages it
 received.  When you display the system messages, th e most current message
 displays first and the least current message displa ys last.  The least
 current message is deleted if a new message increas es the number of
 messages beyond five.  You can display these messag es when:
  
 �   The Message Pending light is OFF.  See "Displaying a System Message
     (Message Pending Light is Off)" in topic 5.6.10.4 .
  
 �   The Message Pending light is ON.  See "Displaying a System Message
     (Message Pending Light is On)" in topic 5.6.10.5 .
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 5.6.10.4 Displaying a System Message (Message Pendi ng Light is Off)
  
 If the Message Pending light is OFF when you displa y a message, the
 message you see is the last message queued.  You ca n continue displaying
 the messages by repeating the keying sequence until  message W204 is
 displayed.  W204 indicates that you have seen all t he queued messages.
  
 If you continue displaying messages beyond this poi nt, the display
 sequence starts over.  The most current message is displayed again, and
 then the remainder of the queued messages are displ ayed again.
  
 1.  Press S1, type 3, and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  The system message appears on the point-of-sale  terminal system
     display.
  
     Example of a system message:
  
     +------------------------+
     ¦                        ¦
     ¦ W008 PROGRAM IS        ¦
     ¦ BEING LOADED           ¦
     ¦                        ¦
     +------------------------+
  
 3.  Find the message in the IBM 4680 Store System: Messages Guide .
  
 4.  To clear the message, press Clear .
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 5.6.10.5 Displaying a System Message (Message Pendi ng Light is On)
  
 When the Message Pending light comes ON, the point- of-sale terminal has
 received a message that you have not seen.  The lig ht stays ON until you
 display the message.
  
 If you display the message when the light is ON, yo u see the message that
 caused the Message Pending light to come ON.  This is the most current
 message.  More messages can be waiting to be displa yed.  You can display
 these messages by repeating the keying sequence unt il message W204 is
 displayed.  This indicates that you have seen all t he queued messages.
  
 If you continue displaying messages beyond this poi nt the display sequence
 starts over.  The most current message is displayed  again, and then the
 remainder of the queued messages are displayed agai n.
  
 1.  Press S1, type 3, and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  The system message appears on the point-of-sale  terminal system
     display.
  
     Example of a system message:
  
     +------------------------+
     ¦                        ¦
     ¦ W008 PROGRAM IS        ¦
     ¦ BEING LOADED           ¦
     ¦                        ¦
     +------------------------+
  
 3.  Find the message in the IBM 4680 Store System: Messages Guide .
  
 4.  To clear the message, press Clear .
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 5.6.11 Displaying the Terminal Number
  
 The first time a point-of-sale terminal is powered- ON, a terminal number
 is not stored in its totals retention.
  
 The initial point-of-sale terminal application prog ram load uses a default
 terminal number.  During set terminal characteristi cs (STC), the terminal
 number is entered by the operator and stored in tot als retention storage.
 This terminal number is permanently assigned unless  it is reset or changed
 by STC.
  
 To display the terminal number:
  
 1.  Press S1, type 7, and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  Message W012 (containing the terminal number) a ppears on the system
     display.
  
         To exit:
         �   If you are in test mode, press S2.
         �   If you are not  in test mode, press Clear .
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 5.6.12 Changing the Terminal Number
  
 After the terminal number has been entered, you may  want to change it.
  
 Note:   You can display the current terminal number by pr essing S1, typing
 7, and pressing S2.  Message W012 (containing the terminal number) ap pears
 on the system display.  Press Clear  to exit.
  
 1.  Press S1, type 71 , and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  Wait approximately one minute for message Z002 to display.
  
     The Z xxx  messages appear on the system display.  For a desc ription of
     the default system display, see "Entering Termi nal Numbers" in the IBM
     4680 Store System: User's Guide .
  
 3.  Enter the new terminal number (1 xxx  where xxx  = a number from 001 to
     999) and then press S2.
  
 4.  If this is a 4683- xx 1 or 4684, continue at step 5.
  
     If this is a 4683- xx 2, message Z004 displays.  Switch POWER OFF and
     continue at "Entering the Terminal Number" in topic 5.6.13 .
  
 5.  When message Z010 displays, press S2.
  
 6.  Watch the display for a series of messages.
  
 7.  Press S2 to view each message.  When message Z012 displays,  the
     operation is complete
  
 8.  Press S2.  The terminal operating system loads if this is a  4683- xx 1
     or 4684.
  
 9.  If customer setup (CSU) has never  been run, it is automatically loaded
     and started.
  
 10. If CSU has been run, the initial point-of-sale terminal application
     program is loaded.
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 5.6.13 Entering the Terminal Number
  
 The terminal number must be entered before the poin t-of-sale terminal can
 operate on the store loop.  If the number has never  been entered, message
 Z001 displays after the power-on self test is compl ete.
  
 This procedure is used when the terminal number has  never been entered .
  
 1.  Switch power ON.
  
 2.  Wait for message Z001 to display.
  
     The Z xxx  messages appear on the system display.  For a desc ription of
     the default system display, see "Entering Termi nal Numbers" in the IBM
     4680 Store System: User's Guide .
  
 3.  Enter the terminal number (1 xxx  where xxx  = a number from 001 to 999)
     and then press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
     If this is a 4683- xx 2, the terminal number must be specified in the
     configuration record of the partner 4683- xx 1 or 4684.
  
 4.  When message Z010 displays, press S2.
  
 5.  Watch the display for a series of messages.
  
 6.  Press S2 to view each message.  When message Z012 displays,  the
     operation is complete
  
 7.  Press S2.  The terminal operating system is loaded if this is a
     4683- xx 1 or 4684.
  
 8.  If customer setup (CSU) has never  been run, it is automatically loaded
     and started.
  
 9.  If CSU has been run, the initial point-of-sale terminal application
     program is loaded.
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 5.6.14 Resetting the Terminal Number
  
 1.  Press S1, type 71 , and press S2.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 2.  Wait approximately one minute for message Z002 to display.
  
 3.  Type 1000  and then press S2.
  
 4.  If this is a 4683- xx 1 or 4684, continue at step 5.
  
     If this is a 4683- xx 2, the terminal number is reset to 000 and message
     Z004 displays.  Switch POWER OFF.
  
 5.  The terminal number is reset to 000, the displa y clears, the
     point-of-sale terminal starts the load process,  and messages U001
     through U007 are displayed.
  
     �   If the point-of-sale terminal is to be removed f rom the store
         loop, switch POWER OFF at the base unit.  The terminal number
         remains reset to 000 until a new number is entered.
  
     �   If another terminal number is to be entered, con tinue at "Entering
         the Terminal Number" in topic 5.6.13 .
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 5.6.15 Initial Program Load (IPL)
  
 Subtopics
 5.6.15.1  Description of an IPL
 5.6.15.2  Source of an IPL
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 5.6.15.1 Description of an IPL
  
 An IPL is a group of program and data components th at are loaded into the
 point-of-sale terminal read/write random access sto rage (RAM).
  
 An IPL contains three major components:
  
 �   System Code
 �   Input/output (I/O) driver code
 �   Application code
  
 These components are selected by the user to make t he hardware perform the
 tasks needed by the point-of-sale terminal operator .
  
 The system code is loaded at power-on time by code that resides in the
 read-only storage (ROS).  The system code defines a nd controls the tasks
 requested by the application program.
  
 The I/O driver code controls the I/O devices that a re attached to the
 point-of-sale terminal.  This code is selected by t he user.  A permanent
 record of which I/O code to load is kept in the sys tem area of the
 nonvolatile RAM.  This code is loaded by the system  code.
  
 The application code establishes the procedures tha t the operator uses to
 do a job.  The application program components do th is by assigning tasks
 to the hardware and to the operator in an ordered s tructure.  These
 components also supervise the interaction and infor mation exchange between
 the operator tasks and the hardware tasks.  This co de is also loaded by
 the system code.
  
 The point-of-sale terminal needs the system, I/O dr iver, and application
 code immediately after the power-on self test has c ompleted successfully.
 If storage retention was enabled (4683- xx 1 only), the storage contents are
 saved when the power is switched off.  Therefore, R AM is kept active by
 either the battery or the wall power and no IPL is needed.  If storage
 retention was not enabled, the point-of-sale termin al needs an IPL when
 the power is switched on.
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 5.6.15.2 Source of an IPL
  
 All system, I/O driver, and application components reside in the store
 controller.  When the point-of-sale terminal needs an IPL, it requests one
 through the store loop to the store controller.  Th e store controller then
 transmits the system code to the point-of-sale term inal.
  
 In a 4680 Store System, the 4683- xx 2 gets its IPL from its partner
 4683- xx 1 or 4684.  For other applications, the 4683- xx 2 gets its IPL from
 its controlling device.
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 5.6.16 Power-On Self Test for the Point of Sale Ter minal
  
 The point-of-sale terminals have tests that run aut omatically each time
 power is switched ON at the base unit.
  
 Note:   When power is switched OFF at the 4683- xx 1 or 4684, operation is
 halted at an attached 4683- xx 2.
  
 These tests are located in the point-of-sale termin al read-only-storage
 (ROS) and they test the following:
  
 �   Cash drawer attachment logic
 �   Device channel
 �   Display logic
 �   Keyboard logic
 �   Processor logic (4683- xx 1 or 4684 only)
 �   Read-only storage (4683- xx 1 or 4684 only)
 �   Storage (4683- xx 1 or 4684 only)
 �   Store loop channel (4683- xx 1 or 4684 only)
 �   Timer (4683- xx 1 or 4684 only)
 �   Totals storage
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 5.7 Remote IPL (RIPL) for Token-Ring and Baseband L AN
  
 RIPL Support for token-ring and baseband LAN on a 4 684 Model 1 xx/200/300
  
 RIPL support can be enabled by following the proced ures outlined here.
  
 Note:   4684 configurations without a VGA-attached video display and PS/2
 Enhanced Keyboard cannot support the RIPL function without additional
 installation and maintenance considerations.
  
 Subtopics
 5.7.1  Installation and Maintenance
 5.7.2  Hardware
 5.7.3  Configuration
 5.7.4  Installation Instructions
 5.7.5  Operating Instructions
 5.7.6  Theory of Operation
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 5.7.1 Installation and Maintenance
  
 RIPL can be installed and used on a 4684-1 xx /200/300 if maintenance
 limitations are taken into consideration:
  
 �   Diskette drive required for 4684 reference diske tte functions:
  
     -   Configuration
     -   Diagnostic tests
  
 �   PS/2 VGA/video display and PS/2 Enhanced Keyboar d required for:
  
     -   Token Ring RIPL progress indicators on vide o
     -   RIPL failure problem determination via vide o/keyboard.
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 5.7.2 Hardware
  
 Hardware RIPL support for the 4684 differs dependin g on the 4684 model,
 the type of network adapter used, and the style of adapter used.
  
     4684-1 xx
  
     �   The 4684-1 x0 models do not  have baseband LAN integrated on the
         system planar board.
  
     �   The 4684-1 x1 models have baseband LAN (including RIPL ROM)
         integrated on the system planar board.
  
     �   The 4684-1 x0 and 4684-1 x1 models cannot  have a baseband LAN
         adapter installed in an option adapter slot .
  
     �   The 4684-1 x0 and 4684-1 x1 models can have one or two token-ring
         adapters installed in the option adapter sl ots.
  
         If two token-ring adapters are installed, o nly one of the adapters
         can have RIPL ROM.
  
     4684-200
  
     �   The 4684-200 model is featured, at time of order , with or without
         baseband LAN (including RIPL ROM) integrate d on the system planar
         board.
  
     �   The 4684-200 model cannot  have a baseband LAN adapter installed in
         an option adapter slot.
  
     �   The 4684-200 model can have one or two token-rin g adapters
         installed in the option adapter slots.
  
         If two token-ring adapters are installed, o nly one of the adapters
         can have RIPL ROM.
  
     4684-300
  
     �   4684-300 model is featured, at time of order, wi th or without
         either one of the following optional system  planar side card
         options:
  
         -   Baseband LAN (including RIPL ROM) side card
         -   Token-ring (including RIPL ROM) side ca rd
  
     �   The 4684-300 model that does not have a baseband  LAN side card can
         have one baseband LAN adapter (including RI PL ROM) installed in an
         option adapter slot.
  
     �   The 4684-300 model can have one or two token-rin g adapters
         installed in the option adapter slots.
  
         If two token-ring adapters are installed, o nly one of the adapters
         can have RIPL ROM.
  
 The 4684 supports only one baseband LAN adapter:
  
 1.  Integrated on the system planar board.
 2.  Installed in an option adapter slot (model 300 only).
 3.  Installed with a system planar side card  (Model 300 only).
  
 The 4684 supports up to two token-ring adapters:
  
 1.  Installed in option adapter slots.
 2.  Installed with a system planar side card  (Model 300 only).
 3.  If two token-ring adapters are installed, only one of the adapters can
     have RIPL ROM.
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 5.7.3 Configuration
  
 Use the following procedure to support RIPL on the 4684 Models 1 xx /200/300
 using version 3.00 of the 4684 reference diskette.  version 3.00
 supersedes all prior versions of the reference disk ette for all models of
 the 4684.
  
 1.  Follow the installation and operation instructi ons listed below to
     personalize the CONFIG.SYS file on a backup cop y of the version 3.00
     reference diskette (any language).
  
         For baseband LAN configurations only, you c an optionally
         personalize the @EFEF.ADF file on a backup copy of the version
         3.00 reference diskette (any language).
  
 2.  Enable the RIPL function for 4684 token-ring or  baseband LAN by using
     the updated backup copy of the version 3.00 ref erence diskette to
     configure the 4684.
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 5.7.4 Installation Instructions
  
 RIPL Configuration Driver Installation Instructions  for the 4684 Model
 1xx/200/300 Reference Diskette Version 3.00
  
 �   For 4684 systems configured with token-ring or b aseband LAN:
  
     For each language you wish to support, edit the  CONFIG.SYS file on a
     backup copy of the 4684 version 3.00 reference diskette (root
     directory) and enable RIPL support by changing the RIPLDRVR.SYS entry
     from /N to /Y, as in the following example.
  
       SUB-DIRECTORY: A:\                             (diskette root directory)
                FILE: CONFIG.SYS                      (DOS configuration file)
  
               ENTRY: DEVICE=\4684\RIPLDRVR.SYS /Y    (enables RIPL)
                NOTE: ........................> /N    (disables RIPL)
  
 �   For 4684 systems configured with a baseband LAN (Only):
  
     For each language you wish to support, edit the  @EFEF.ADF file on a
     backup copy of the 4684 version 3.00 reference diskette (root
     directory) and allow auto configuration to sele ct Baseband RIPL as the
     default configuration choice, per the following  example.
  
       SUB-DIRECTORY: A:\                         (diskette root directory)
                FILE: @EFEF.ADF                   (baseband configuration file)
  
       NOTE: Use an editor to relocate the desired default  RIPL 'choice' from
       the 'choice' list to the first 'choice' position wi thin the file.
  
             EXAMPLE: NamedItem
                      Prompt "Type, Memory Location, Interrupt Level"
  
                      choice "RPL, Mem 2, Int 2"
                                   pos[0] = 1X10001Xb
                                   io 0620h - 0627h
                                   int 2
                                   mem 0D0000h - 0D7FFFh
                                   .
                                   .
                                   .
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 5.7.5 Operating Instructions
  
 When installing a 4684 Model 1 xx /200/300 use the updated backup copy of
 the version 3.00 reference diskette to configure th e 4684.
  
 1.  IPL the 4684 using the updated backup copy of t he version 3.00
     reference diskette.
  
 2.  Follow the menus to configure the 4684.
  
     This automatically ENABLEs the 4684 RIPL option .
  
 3.  Activate the new configuration when requested t o do so.
  
     The 4684 restarts (re-IPLs) to activate the new  configuration.
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 5.7.6 Theory of Operation
  
 Update a backup copy of the 4684 reference diskette , (version 3.00 or
 higher, any language), by editing the CONFIG.SYS fi le (token-ring and
 baseband LAN) and @EFEF.ADF file (baseband LAN ONLY ) as noted earlier.
  
 Each time the 4684 is configured using the updated backup copy of the
 version 3.00 reference diskette, the RIPL configura tion option is enabled
 or disabled according to the parameters specified i n the CONFIG.SYS file.
 The RIPL option remains in effect until the next ti me the 4684 is
 reconfigured.
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 5.8 4684 Device Channel Adapter Failure Status Byte s
  
 The device channel adapter failure status bytes app ear on the screen when
 the advanced diagnostics detect a failure.
  
 XX represents a FAILURE STATUS BYTE.  It may be any n umber depending on
 the type of adapter failure that occurred.
  
 The device channel adapter failure status bytes are  numbered as follows:
  
   XX        0              XX       6
   XX        1              XX       7
   XX        2              XX       8
   XX        3              XX       9
   XX        4
   XX        5
  
 The tables on the following pages define the meanin g of the device channel
 adapter failure status bytes.  These bytes are disp layed only when a
 failure is detected by the device channel adapter t ests.
  
 Use Table 43 to find information on the device channel adapter f ailure
 status bytes.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 43. Failure Status Byte Information                              ¦
 +-------------------------------------------------- ----------------------¦
 ¦ For       ¦ Go to                                                        ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 0   ¦ "Error Code - Failure Status Byte 0" in topic 5.8.1 .        ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 1   ¦ "Microprocessor Status Codes - Failure Status Byte 1" in     ¦
 ¦          ¦ topic 5.8.2 .                                                ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 2   ¦ "Shared Buffer Latch Error Codes and Extended Data -         ¦
 ¦  and     ¦ Failure Status Bytes 2 and 3" in topic 5.8.3 .               ¦
 ¦ Byte 3   ¦                                                             ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 4   ¦ "Shared Buffer Error Codes and Test Patterns - Fail ure       ¦
 ¦  and     ¦ Status Bytes 4 and 5" in topic 5.8.4 .                       ¦
 ¦ Byte 5   ¦                                                             ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 6   ¦ "CMOS Error Codes - Failure Status Byte 6" in topic  5.8.5 .  ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 7   ¦ "Dump Error Codes - Failure Status Byte 7" in topic  5.8.6 .  ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 8   ¦ Contains the EC level of the device ch annel adapter         ¦
 ¦          ¦ microprocessor.                                             ¦
 +----------+--------------------------------------- ----------------------¦
 ¦ Byte 9   ¦ Contains the EC level of the device ch annel adapter         ¦
 ¦          ¦ power-on self test microcode in ROS.                        ¦
 +-------------------------------------------------- ----------------------+
  
 Subtopics
 5.8.1  Error Code - Failure Status Byte 0
 5.8.2  Microprocessor Status Codes - Failure Status Byte 1
 5.8.3  Shared Buffer Latch Error Codes and Extended Data - Failure Status Bytes 2 and 3
 5.8.4  Shared Buffer Error Codes and Test Patterns - Fail ure Status Bytes 4 and 5
 5.8.5  CMOS Error Codes - Failure Status Byte 6
 5.8.6  Dump Error Codes - Failure Status Byte 7
 5.8.7  Device Channel Adapter System Status Byte
 5.8.8  Shared Buffer Request Byte
 5.8.9  Shared Buffer Status Byte
 5.8.10  Device Channel Adapter Interrupt Flag Byte
 5.8.11  POST Test Device Channel Adapter Errors
 5.8.12  4684 Memory Map
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 5.8.1 Error Code - Failure Status Byte 0
  
 The following table defines the meaning of each bit  of failure status byte
 0 of the device channel adapter.
  
 +-------------------------------------------------- ---+
 ¦  Bit   ¦ Error                             ¦ Values    ¦
 +-------+----------------------------------+------- ---¦
 ¦   7   ¦ Dump switch                      ¦ 0 = Go od ¦
 ¦       ¦                                  ¦ 1 = Ba d  ¦
 +-------+----------------------------------+------- ---¦
 ¦   6   ¦ Reserved                         ¦ 0 = Go od ¦
 ¦       ¦                                  ¦ 1 = Ba d  ¦
 +-------+----------------------------------+------- ---¦
 ¦   5   ¦ ROS scan error                   ¦ 0 = Go od ¦
 ¦       ¦                                  ¦ 1 = Ba d  ¦
 +-------+----------------------------------+------- ---¦
 ¦   4   ¦ Device channel adapter           ¦ 0 = Go od ¦
 ¦       ¦ microprocessor status            ¦ 1 = Ba d  ¦
 +-------+----------------------------------+------- ---¦
 ¦   3   ¦ Shared buffer latch test error   ¦ 0 = Go od ¦
 ¦       ¦ code                             ¦ 1 = Ba d  ¦
 +-------+----------------------------------+------- ---¦
 ¦   2   ¦ Shared buffer test error code    ¦ 0 = Go od ¦
 ¦       ¦                                  ¦ 1 = Ba d  ¦
 +-------+----------------------------------+------- ---¦
 ¦   1   ¦ CMOS test error code             ¦ 0 = Go od ¦
 ¦       ¦                                  ¦ 1 = Ba d  ¦
 +-------+----------------------------------+------- ---¦
 ¦   0   ¦ Dump switch test error code      ¦ 0 = Go od ¦
 ¦       ¦                                  ¦ 1 = Ba d  ¦
 +-------------------------------------------------- ---+
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 5.8.2 Microprocessor Status Codes - Failure Status Byte 1
  
 The following table defines the meaning of failure status byte 1 of the
 device channel adapter.
  
 +-------------------------------------------------- ------------+
 ¦ Table 44. Device Channel Adapter Microprocessor S tatus Codes ¦
 +-------------------------------------------------- ------------¦
 ¦ Byte 1           ¦                                            ¦
 ¦ Status Code      ¦ Definition                                  ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 00              ¦ No errors occurred                         ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 10 through 16   ¦ Device channel adapter operatio nal error   ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 15 through 17   ¦ Not valid                                  ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 20 through 23   ¦ Operational error                          ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 24 through 70   ¦ Not valid                                  ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 71 through 76   ¦ Self test error                            ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 77 through 80   ¦ Not valid                                  ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 81 through 84   ¦ Self test error                            ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 86 through 8F   ¦ Not valid                                  ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 90              ¦ External wrap error                        ¦
 +-----------------+-------------------------------- ------------¦
 ¦ 91 through FF   ¦ Not valid                                  ¦
 +-------------------------------------------------- ------------+
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 5.8.3 Shared Buffer Latch Error Codes and Extended Data - Failure Status Bytes 2 and 3
  
 The following table defines the meaning of failure status bytes 2 and 3 of
 the device channel adapter.
  
 +-------------------------------------------------- -------------------------------------------+
 ¦ Table 45. Shared Buffer Latch Error Codes and Ext ended Data                                 ¦
 +-------------------------------------------------- -------------------------------------------¦
 ¦ Byte 2      ¦                               ¦                                                ¦
 ¦ Error Code  ¦ Byte 3 Extended Data           ¦ Definition                                      ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 00         ¦ 00                            ¦ No e rrors detected                             ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 01         ¦ Device channel                ¦ The device channel adapter microprocessor was  ¦
 ¦            ¦ adapter system status byte    ¦ not at a "Ready and Not Enabled" condition     ¦
 ¦            ¦ See topic 5.8.7 .              ¦ after initial POR was complete.                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 02         ¦ Device channel                ¦ A le vel 7 software interrupt was not received  ¦
 ¦            ¦ adapter interrupt flag byte   ¦ when  expected.                                 ¦
 ¦            ¦ See topic 5.8.10 .             ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 03         ¦ Device channel                ¦ A le vel 7 hardware interrupt was not received  ¦
 ¦            ¦ adapter system status byte    ¦ when  expected.                                 ¦
 ¦            ¦ See topic 5.8.7 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 04         ¦ Shared buffer request byte    ¦ The system unit microprocessor was unable to   ¦
 ¦            ¦ See topic 5.8.8 .              ¦ find the Shared Buffer after initi al POR was   ¦
 ¦            ¦                               ¦ comp lete.                                      ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 05         ¦ Device channel                ¦ The device channel adapter microprocessor was  ¦
 ¦            ¦ adapter system status byte    ¦ not at a "Ready and Not Enabled" condition     ¦
 ¦            ¦ See topic 5.8.7 .              ¦ after initial POR was complete.                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 06         ¦ Shared buffer request byte    ¦ The system unit microprocessor was unable to   ¦
 ¦            ¦ See topic 5.8.8 .              ¦ return the shared buffer to the de vice channel ¦
 ¦            ¦                               ¦ adap ter microprocessor after initial POR was   ¦
 ¦            ¦                               ¦ comp lete.                                      ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 07         ¦ Device channel                ¦ The system unit microprocessor was unable to   ¦
 ¦            ¦ adapter system status byte    ¦ acqu ire the shared buffer for a software POR   ¦
 ¦            ¦ See topic 5.8.7 .              ¦ request.                                       ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 08         ¦ Shared buffer request byte    ¦ The system unit microprocessor was unable to   ¦
 ¦            ¦ See topic 5.8.8 .              ¦ find the shared buffer after acqui ring it for  ¦
 ¦            ¦                               ¦ a so ftware POR request.                        ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 09         ¦ Device channel                ¦ A le vel 7 hardware interrupt was not received  ¦
 ¦            ¦ adapter system status byte    ¦ from  a software POR request.                   ¦
 ¦            ¦ See topic 5.8.7 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 0A         ¦ Device channel                ¦ The device channel adapter microprocessor      ¦
 ¦            ¦ adapter system status byte    ¦ inte rnal diagnostic test failed to complete    ¦
 ¦            ¦ See topic 5.8.7 .              ¦ during the software POR.                       ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 0B         ¦ Shared buffer error codes     ¦ The alternate shared buffer failed.            ¦
 ¦            ¦ See topic 5.8.4 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 0C         ¦ Shared buffer error codes     ¦ The primary shared buffer failed.              ¦
 ¦            ¦ See topic 5.8.4 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 10         ¦ Device channel                ¦ The system unit microprocessor was unable to   ¦
 ¦            ¦ adapter system status byte    ¦ acqu ire the shared buffer for a software POR   ¦
 ¦            ¦ See topic 5.8.7 .              ¦ request.                                       ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 11         ¦ Device channel                ¦ The software POR request failed.               ¦
 ¦            ¦ adapter system status byte    ¦                                                ¦
 ¦            ¦ See topic 5.8.7 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 12         ¦ Device channel                ¦ The system unit microprocessor was unable to   ¦
 ¦            ¦ adapter system status byte    ¦ acqu ire the shared buffer for a Read EC Level  ¦
 ¦            ¦ See topic 5.8.7 .              ¦ request.                                       ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 13         ¦ Device channel                ¦ The read EC level request failed.              ¦
 ¦            ¦ adapter system status byte    ¦                                                ¦
 ¦            ¦ See topic 5.8.7 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 20         ¦ Device channel                ¦ Time out while waiting for a level 7 hardware   ¦
 ¦            ¦ adapter system status byte    ¦ inte rrupt.                                     ¦
 ¦            ¦ See topic 5.8.7 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 30         ¦ Device channel                ¦ Time out while waiting for a response from a    ¦
 ¦            ¦ adapter system status byte.   ¦ requ est to acquire the shared buffer for a     ¦
 ¦            ¦ See topic 5.8.7 .              ¦ software POR request.                          ¦
 +------------+-------------------------------+----- -------------------------------------------¦
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 ¦ 31         ¦ Device channel                ¦ Time out while waiting for a response from a    ¦
 ¦            ¦ adapter system status byte    ¦ soft ware POR request.                          ¦
 ¦            ¦ See topic 5.8.7 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 32         ¦ Device channel                ¦ Time out while waiting for a response from a    ¦
 ¦            ¦ adapter system status byte    ¦ requ est to acquire the shared buffer for a     ¦
 ¦            ¦ See topic 5.8.7 .              ¦ read EC level request.                         ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 33         ¦ Device channel                ¦ Time out while waiting for a response from a    ¦
 ¦            ¦ adapter system status byte    ¦ read  EC level request.                         ¦
 ¦            ¦ See topic 5.8.7 .              ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 40         ¦ Device channel                ¦ A le vel 7 interrupt was received with          ¦
 ¦            ¦ adapter interrupt flag byte   ¦ unex pected status.                             ¦
 ¦            ¦ See topic 5.8.10 .             ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 80         ¦ Device channel                ¦ A le vel 7 interrupt was received when not      ¦
 ¦            ¦ adapter interrupt flag byte   ¦ expe cted.                                      ¦
 ¦            ¦ See topic 5.8.10 .             ¦                                                ¦
 +------------+-------------------------------+----- -------------------------------------------¦
 ¦ 90         ¦ Device channel                ¦ A le vel 7 interrupt was received when not      ¦
 ¦            ¦ adapter interrupt flag byte   ¦ expe cted.                                      ¦
 ¦            ¦ See topic 5.8.10 .             ¦                                                ¦
 +-------------------------------------------------- -------------------------------------------+
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 5.8.4 Shared Buffer Error Codes and Test Patterns -  Failure Status Bytes 4 and 5
  
 The following table defines the meaning of failure status bytes 4 and 5 of
 the device channel adapter.
  
 +-------------------------------------------------- ------------+
 ¦ Table 46. Shared Buffer Error Codes and Test Patt erns        ¦
 +-------------------------------------------------- ------------¦
 ¦ Byte 4 Error  ¦ Byte 5          ¦                              ¦
 ¦ Code         ¦ Test Pattern    ¦ Definition                    ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 00           ¦ 00             ¦ No errors detecte d           ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 01           ¦ 01             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 02           ¦ 02             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 03           ¦ 04             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 04           ¦ 08             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 05           ¦ 10             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 06           ¦ 20             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 07           ¦ 40             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 08           ¦ 80             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 09           ¦ FE             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0A           ¦ FD             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0B           ¦ FB             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0C           ¦ F7             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0D           ¦ EF             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0E           ¦ DF             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 0F           ¦ BF             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 10           ¦ 7F             ¦ Data test pattern  failed     ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 11           ¦ F1             ¦ Buffer address 04 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 12           ¦ 02             ¦ Buffer address 02 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 13           ¦ F3             ¦ Buffer address 01 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 14           ¦ 04             ¦ Buffer address 00 80 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 15           ¦ F5             ¦ Buffer address 00 40 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 16           ¦ 06             ¦ Buffer address 00 20 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 17           ¦ F7             ¦ Buffer address 00 10 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 18           ¦ 08             ¦ Buffer address 00 08 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 19           ¦ F9             ¦ Buffer address 00 04 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1A           ¦ 0A             ¦ Buffer address 00 02 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1B           ¦ FB             ¦ Buffer address 00 01 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1C           ¦ 0C             ¦ Buffer address 00 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1D           ¦ 0E             ¦ Buffer address 04 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1E           ¦ FD             ¦ Buffer address 02 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 1F           ¦ 0C             ¦ Buffer address 01 00 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 20           ¦ FB             ¦ Buffer address 00 80 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 21           ¦ 0A             ¦ Buffer address 00 40 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 22           ¦ F9             ¦ Buffer address 00 20 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 23           ¦ 08             ¦ Buffer address 00 10 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 24           ¦ F7             ¦ Buffer address 00 08 failed   ¦
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 +--------------+----------------+------------------ ------------¦
 ¦ 25           ¦ 06             ¦ Buffer address 00 04 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 26           ¦ F5             ¦ Buffer address 00 02 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 27           ¦ 04             ¦ Buffer address 00 01 failed   ¦
 +--------------+----------------+------------------ ------------¦
 ¦ 28           ¦ F3             ¦ Buffer address 00 00 failed   ¦
 +-------------------------------------------------- ------------+
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 5.8.5 CMOS Error Codes - Failure Status Byte 6
  
 The following table defines the meaning of failure status byte 6 of the
 device channel adapter.
  
 +------------------------------------------+
 ¦ Table 47. CMOS Error Codes               ¦
 +------------------------------------------¦
 ¦ Byte 6      ¦                             ¦
 ¦ Error Code  ¦ Definition                   ¦
 +------------+-----------------------------¦
 ¦ 00         ¦ No errors detected          ¦
 +------------+-----------------------------¦
 ¦ 01         ¦ Battery failure             ¦
 +------------+-----------------------------¦
 ¦ 02         ¦ Storage failure             ¦
 +------------+-----------------------------¦
 ¦ 04         ¦ Addressing failure          ¦
 +------------+-----------------------------¦
 ¦ 10         ¦ Restore "Save Area" failure ¦
 +------------+-----------------------------¦
 ¦ 20         ¦ Save "Save Area" failure    ¦
 +------------------------------------------+
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 5.8.6 Dump Error Codes - Failure Status Byte 7
  
 The following table defines the meaning of failure status byte 7 of the
 device channel adapter.
  
 +-------------------------------------------------- -----+
 ¦ Table 48. Dump Error Codes                            ¦
 +-------------------------------------------------- -----¦
 ¦ Byte 7      ¦                                          ¦
 ¦ Error Code  ¦ Definition                                ¦
 +------------+------------------------------------- -----¦
 ¦ 00         ¦ No errors detected                       ¦
 +------------+------------------------------------- -----¦
 ¦ 01         ¦ Software-invoked dump request error      ¦
 +------------+------------------------------------- -----¦
 ¦ 02         ¦ Dump switch-invoked dump request err or   ¦
 +------------+------------------------------------- -----¦
 ¦ 04         ¦ Hardware "Dump Request Bit" error        ¦
 +-------------------------------------------------- -----+
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 5.8.7 Device Channel Adapter System Status Byte
  
 The following table describes the bits of the devic e channel adapter
 system status byte (SSB).  The values in the SSB re present the current
 state of the store loop adapter hardware.
  
 +-------------------------------------------------- -------------+
 ¦ Table 49. Device Channel Adapter System Status By te           ¦
 +-------------------------------------------------- -------------¦
 ¦ Bit           ¦ Definition                                      ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 7        ¦ Reserved                                       ¦
 ¦ (Read Only)  ¦                                                ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 6        ¦ 1 =  Generated a device channel ad apter soft   ¦
 ¦ (Read/Write) ¦      POR.                                      ¦
 ¦              ¦ 0 =  Reset the POR mechanism.                  ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 5        ¦ 1 =  Requested a dump.                         ¦
 ¦ (Read/Write) ¦ 0 =  Reset the dump mechanism.                 ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 4        ¦ Reserved                                       ¦
 ¦ (Read Only)  ¦                                                ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 3        ¦ 1 =  Enable the interrupt mechanis m.           ¦
 ¦ (Read/Write) ¦ 0 =  Disable the interrupt mechani sm.          ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 2        ¦ 1 =  Level 7 interrupt is active.              ¦
 ¦ (Read Only)  ¦ 0 =  Level 7 interrupt is inactive .            ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 1        ¦ 1 =  Shared buffer access is compl ete.         ¦
 ¦ (Read/Write) ¦ 0 =  Shared buffer return is compl ete.         ¦
 +--------------+----------------------------------- -------------¦
 ¦ Bit 0        ¦ 1 =  Requested shared buffer acces s.           ¦
 ¦ (Read/Write) ¦ 0 =  Shared buffer return is compl ete.         ¦
 +-------------------------------------------------- -------------+
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 5.8.8 Shared Buffer Request Byte
  
 The following table describes the bits of the Share d Buffer Request Bytes.
 This byte is updated by the system unit microproces sor after each access
 of the message buffer.
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 50. Shared Buffer Request Byte                                   ¦
 +-------------------------------------------------- ----------------------¦
 ¦ Bit      ¦ Definition                                                    ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 7   ¦ 1 =  Diagnostic self test request.                           ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 6   ¦ 1 =  Read and process the "Timer Functi on" bytes.            ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 5   ¦ 1 =  Read the device channel function c ommand byte.          ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 4   ¦ 1 =  Process the "Transmit Message(s)" held in the shared    ¦
 ¦         ¦      buffer.                                                 ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 3   ¦ 1 =  New poll list.                                          ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 2   ¦ 1 =  Device channel internal storage du mp request.           ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 1   ¦ 1 =  Read EC Level Request.                                  ¦
 +---------+---------------------------------------- ----------------------¦
 ¦ Bit 0   ¦ 1 =  Reserved                                                ¦
 +-------------------------------------------------- ----------------------+
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 5.8.9 Shared Buffer Status Byte
  
 The following table describes the bits of the share d buffer status byte.
 This byte is updated by the device channel adapter microprocessor before
 it interrupts the system unit microprocessor.
  
 +-------------------------------------------------- -------------------+
 ¦ Table 51. Shared Buffer Status Byte                                 ¦
 +-------------------------------------------------- -------------------¦
 ¦ Bit      ¦ Definition                                                 ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 7   ¦ 1 = The diagnostic self test is complet e.                 ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 6   ¦ 1 = Stress test is active.                                ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 5   ¦ Reserved                                                  ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 4   ¦ 1 = Device channel received.                              ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 3   ¦ 1 = An error message is present.                          ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 2   ¦ 1 = A device channel internal storage d ump is present.    ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 1   ¦ 1 = An EC level message is present.                       ¦
 +---------+---------------------------------------- -------------------¦
 ¦ Bit 0   ¦ Reserved                                                  ¦
 +-------------------------------------------------- -------------------+
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 5.8.10 Device Channel Adapter Interrupt Flag Byte
  
 The following table describes the bits of the devic e channel adapter
 interrupt flag byte.  This byte is updated by the s oftware interrupt
 service routine when a level 7 hardware interrupt o ccurs.
  
 +-------------------------------------------------- ----------------------------+
 ¦ Table 52. Device Channel Adapter Interrupt Flag B yte                         ¦
 +-------------------------------------------------- ----------------------------¦
 ¦ Bit      ¦ Definition                                                          ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 7   ¦ 1 = The level 7 interrupt is not from t he device channel adapter.  ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 6   ¦ 1 = An interrupt occurred when not expe cted (bit 0 = 0).           ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 5   ¦ 1 = More than one interrupt occurred wh en only one was expected    ¦
 ¦         ¦ (bit 0 = 1).                                                       ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 4   ¦ Not used, always zero (0).                                         ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 3   ¦ Not used, always zero (0).                                         ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 2   ¦ Not used, always zero (0).                                         ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 1   ¦ 1 =   A device channel adapter level 7 hardware interru pt has       ¦
 ¦         ¦      occurred.                                                     ¦
 +---------+---------------------------------------- ----------------------------¦
 ¦ Bit 0   ¦ 1 =   A device channel adapter level 7 hardware interru pt is        ¦
 ¦         ¦      expected.                                                     ¦
 +-------------------------------------------------- ----------------------------+
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 5.8.11 POST Test Device Channel Adapter Errors
  
 Press F1 and continue with the test.
  
 +------------------------------------+
 ¦ Table 53. POST Device Channel      ¦
 ¦           Errors                   ¦
 +------------------------------------¦
 ¦ Symptom   ¦ Cause                   ¦
 +-----------+------------------------¦
 ¦ 14517     ¦ Multiple errors        ¦
 +-----------+------------------------¦
 ¦ 14527     ¦ 8051 POR errors        ¦
 +-----------+------------------------¦
 ¦ 14537     ¦ Latch test errors      ¦
 +-----------+------------------------¦
 ¦ 14547     ¦ Shared buffer errors   ¦
 +-----------+------------------------¦
 ¦ 14557     ¦ CMOS test errors       ¦
 +-----------+------------------------¦
 ¦ 14567     ¦ Dump latch errors      ¦
 +------------------------------------+
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 5.8.12 4684 Memory Map
  
  
             X'FFFFFF'  +-------------+
                        ¦   128 KB    ¦
                        ¦   System    ¦
                        ¦    ROM      ¦
             X'FE0000'  +-------------¦
                        ¦             ¦
                        ¦   14.5 MB   ¦
                        ¦    RAM      ¦
                        ¦  Expansion  ¦
                        ¦    Area     ¦
                        ¦             ¦
             X'160000'  +-------------¦
                        ¦   384 KB    ¦
                        ¦  Extended   ¦
                        ¦    RAM      ¦
             X'100000'  +-------------¦
                        ¦   128 KB    ¦
                        ¦   System    ¦
                        ¦    ROM      ¦
             X'E0000'   +-------------¦
                        ¦    8 KB     ¦
                        ¦    Empty    ¦
                        ¦             ¦
             X'DE000'   +-------------¦
                        ¦24 KB POS I/O¦
                        ¦   Adapter   ¦
                        ¦   ROM/RAM   ¦
             X'D8000'   +-------------¦
                        ¦   32 KB     ¦
                        ¦  Baseband   ¦
                        ¦    ROM      ¦
             X'D0000'   +-------------¦
                        ¦   48 KB     ¦
                        ¦   Empty     ¦
                        ¦             ¦
             X'C4000'   +-------------¦
                        ¦   16 KB     ¦
                        ¦    4684     ¦
                        ¦    ROM      ¦
             X'C0000'   +-------------¦
                        ¦  128 KB     ¦
                        ¦   Video     ¦  �---------- EMS Window between
                        ¦   Memory    ¦              X'A4000' and X'B3FFF'
             X'A0000'   +-------------¦              as required
                        ¦             ¦
                        ¦             ¦
                        ¦             ¦
                        ¦             ¦
                        ¦   640 KB    ¦
                        ¦   System    ¦
                        ¦   Memory    ¦
                        ¦   (RAM)     ¦
                        ¦             ¦
                        ¦             ¦
                        ¦             ¦
                        ¦             ¦
                        ¦             ¦
                        ¦             ¦
                        ¦             ¦
             X'00000'   +-------------+
  
  
 Note:  The 64 KB window at X'A4000' for EMS, if use d, restricts
        applications to video modes 0 through 6.
  
  
 Figure 17. 4684 Memory Map
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 5.9 4684 Communication Adapters Port Assignments
  
 Subtopics
 5.9.1  4684 Asynchronous Adapter (System Board)
 5.9.2  IBM Dual Asynchronous Adapter
 5.9.3  IBM Multiprotocol Communication Adapter
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 5.9.1 4684 Asynchronous Adapter (System Board)
  
 Default: This port is assigned as a serial port.
  
            Serial_1
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 5.9.2 IBM Dual Asynchronous Adapter
  
 The connectors on the IBM dual asynchronous adapter  are automatically
 assigned by the automatic configuration program.
  
      One card installed
  
           "Connector 1"
  
 Default: This connector is assigned to the followin g serial port if one
 dual asynchronous adapter is present.
  
             Serial_2   (connector # 1 on the dual asynchronous adapter)
  
           "Connector 2"
  
 Default: This connector is assigned to the followin g serial port if one
 dual asynchronous adapter is present.
  
             Serial_3   (connector # 2 on the dual asynchronous adapter)
             Two cards installed
  
            "Connector 1"
  
 Default: This connector is assigned to the followin g serial ports if two
 dual asynchronous adapters are present.
  
             Serial_2   (connector # 1 on 1st dual asynchronous adapter)
             Serial_4   (connector # 1 on 2nd dual asynchronous adapter)
  
           "Connector 2"
  
 Default: This connector is assigned to the followin g serial ports if two
 dual asynchronous adapters are present.
  
             Serial_3   (connector # 2 on 1st dual asynchronous adapter)
             Serial_5   (connector # 2 on 2nd dual asynchronous adapter)
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 5.9.3 IBM Multiprotocol Communication Adapter
  
 If this adapter is defined as asynchronous, it is a lways assigned serial 7
 port.  If a second adapter is present and defined a s asynchronous, it is
 always assigned serial 8 port.
  
 Default: This adapter is assigned to the following serial port:
  
            SDLC_1     (1st adapter - primary)
            SDLC_2     (2nd adapter - alternate)
   OPTIONS:
            Bisync_1    (1st adapter - primary)
            Bisync_2    (2nd adapter - alternate)
  
            Serial_7    (1st adapter - primary)
            Serial_8    (2nd adapter - alternate)
  
   NOTE:  The MPCA adapter installed in slot #1 is always the  primary adapter if two
   MPCA adapters are present in the 4684.
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 5.10 4683 Serial Input/Output Channel (Device Chann el)
  
 The device channel is a communication channel that ties the associated
 input/output devices on a 4683 point-of-sale termin al (all models) to the
 microprocessor in the 4683- xx 1.  The microprocessor, with a shared
 RAM-attached microprocessor, controls the data flow  on the device channel.
 The rules for sending and receiving data over the d evice channel are a
 subset of the synchronous data link control (SDLC) rules and the store
 loop rules.
  
 Subtopics
 5.10.1  Device Channel Configuration
 5.10.2  Device Channel Interface
 5.10.3  Device Channel Byte Format
 5.10.4  Device Channel Message Format
 5.10.5  Device Channel Message Checking
 5.10.6  Device Channel Power-On Initialization
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 5.10.1 Device Channel Configuration
  
 The communication link connecting devices to the 46 83 (all models)
 consists of land patterns on the base card in the b ase unit and device
 cables connecting the devices to the base unit rear  panel.
  
 The device channel connecting the 4683-002 to the 4 683- xx 1 can consist of
 either a single IBM-supplied cable connecting the t wo units or an
 IBM-supplied cable for each unit, terminated with a n IBM data connector
 that plugs into the wall.  The cable in the wall is  provided by the
 customer and is limited to a length of 150 m (490 f t).  This cable must be
 IBM Cabling System cable or comparable.
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 5.10.2 Device Channel Interface
  
 The transmit and receive circuits that connect to t he device channel are
 transceivers.  The driver is switched to transmit o r set to a high
 impedance condition when the unit is not transmitti ng.  The receiver is
 always enabled, passing to the unit its own transmi tted data and any
 received data.
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 5.10.3 Device Channel Byte Format
  
 The device channel message frames are made up of tw elve-bit characters.
 The meaning of these bits is as follows:
  
 Bit 1              Start bit (zero)
 Bits 2 to 9        Data bits 0 to 7
 Bit 10             Address bit one = framing byte
  
                   Address bit zero = non-framing by te
 Bits 11 and 12     Stop bits (one)
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 5.10.4 Device Channel Message Format
  
 The message format for device channel frames are de fined as follows:
  
 �   Frames transmitted to the devices
  
     Message Frame  |Address|Control| Data |CRC|CRC|Flag|
     Response Frame  |Address|Control|CRC|CRC|Flag|
     Poll Frame    |24 one bits|Address|24 one bits|Address|
  
 �   Frames transmitted from the devices
  
     Message Frame  |Address|Control| Data |CRC|CRC|Flag|
     Response Frame  |Address|Control|CRC|CRC|Flag|
     Poll Response  (no data or status to transmit) |EOP|
  
 The flag character acts as the ending delimiter for  message and response
 frames.  The address character sends the frame to t he correct device or
 identifies the device from which a frame is receive d.  The address byte,
 in other than a poll, has the high-order bit (bit 9 ) set to zero.  The
 control character gives a method of defining the ty pe of frame being
 transmitted or received (data, response, or control ).  The terminal and
 the devices each have a frame check sequence (FCS);  that is, two cyclic
 redundancy check (CRC) characters at the end of eac h frame to check the
 validity of the frame.  A check is also made to ens ure that no characters
 between the starting delimiter and the ending delim iter have the address
 bit (bit 10) set to 1 (one).
  
 Subtopics
 5.10.4.1  Addressing
 5.10.4.2  Polling
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 5.10.4.1 Addressing
  
 Messages transmitted by I/O devices always flow fro m the device to the
 4683- xx 1.  The address character in these messages identif ies which device
 originated the message.  Messages originating at th e 4683- xx 1 are sent to
 a specific device by using that device address as t he leading delimiter in
 the frame.  The following types of addresses are pl aced in a message only
 by the 4683- xx 1:
  
     A broadcast  address sends a message to all devices, regardless  of
     device type, that are connected to the device c hannel, rather than to
     a specific device.  A message can be broadcast to all the devices
     attached to a 4683- xx 1 or to all the devices attached to a 4683-002,
     but not to both groups at the same time.
  
     A port  address is used by the operating system in the 468 3- xx 1 to send
     traffic to devices on the 4683- xx 1 or to send traffic to devices on
     the 4683-002.  The group address X'11' selects 4683- xx 1 devices; X'22'
     selects 4683-002 devices.  This address is not transmitted on the
     channel, but is only used by the master micropr ocessor to select the
     correct channel.
  
     A poll  address requests messages from the specific device  addressed.
     This address always has the high-order data bit  set to 1 (one).
  
 Each device is capable of detecting its poll addres s, its receive address,
 and a broadcast address.
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 5.10.4.2 Polling
  
 The operating system manages message flow on the de vice channel by
 transmitting a poll frame that lets the device with  that address transmit.
 A device cannot start to transmit unless it is poll ed by the master
 microprocessor in the 4683- xx 1.  The master microprocessor continuously
 polls, using a poll list given to it by the operati ng system.  Any device
 on the channel that needs to send a message can sen d it after its specific
 poll has been detected.  If a device does not have any data, response, or
 status to transmit when it detects its poll, the de vice must respond with
 an end of poll (EOP) character.
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 5.10.5 Device Channel Message Checking
  
 The terminal uses a frame check sequence (FCS) to c heck the validity of
 each message it receives.  An invalid message is di scarded.  When either
 the operating system or the device sends an informa tion message, an
 acknowledgment is expected from the receiving end.  If an acknowledgment
 is not received in a specific time-out period, the message is
 retransmitted.  If all units connected to the chann el are operating
 normally, there should be very few CRC errors on th e channel.
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 5.10.6 Device Channel Power-On Initialization
  
 During each terminal power-on sequence, diagnostics  run automatically.
 While diagnostics are running, no devices on the ch annel are polled.  When
 the ROS code in the terminal takes control, a check  is made to determine
 if the diagnostics have uncovered any faults that w ould prevent the
 terminal from operating.  If the ROS code determine s that it can activate
 the terminal, polling is started by the master micr oprocessor when the ROS
 code passes a polling list to it and initializes op eration.
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 6.0 Topic 6.  Store System Description
  
 This topic contains a description of the store syst em, including typical
 store loops and their operation. Store loop theory and operation is the
 same for 4693, 4684, and 4683 point-of-sale termina ls.
  
 The following discussion of the store loop can be u sed as reference for
 store loops consisting of either 4693, 4684, or 468 3 point-of-sale
 terminals.
  
 When reading this topic, the various models of term inals may be
 interchanged according to the following chart:
  
     4684- xxx  may also be 4693-541
     4683- xx 1 may also be 4693-421 or 4693-321
     4683- x02 may also be 4693-202
  
 Subtopics
 6.1  Typical Store System
 6.2  Store Loop Description

Store Systems Technical Reference
Topic 6.  Store System Description

¦ Copyright IBM Corp. 1993
6.0 - 1



 6.1 Typical Store System
  
 The 4680 Store System includes a store controller a nd point-of-sale
 terminals.  The 4683- xx 1 terminals are connected to the store controller
 through the store loop.  The 4683- xx 2 terminals are directly connected to
 a 4683- xx 1 or 4684.
  
  
 PICTURE 14
  
  
 Figure 18. Typical 4693/4680 Store System.  In this  figure, the 4683-P can
            also be a 4683-001 or 4683-A01.  The 468 3-002 can also be a
            4683-A02.
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 6.2 Store Loop Description
  
 Use this section to find additional information abo ut the store loop.
  
 The following information is provided to assist you  in understanding
 normal store loop functions.  You can use it as an aid in developing store
 loop recovery and problem determination procedures unique to your store
 loop configuration.
  
 The store loop is a cable over which data is transm itted between the store
 controller and the point-of-sale terminals of a 468 0 Store System.
  
 The store controller manages the data flow on the s tore loop.  The rules
 for sending and receiving data over the loop are a subset of the
 synchronous data link control (SDLC) rules.
  
 Subtopics
 6.2.1  Configuration
 6.2.2  Store Loop Hardware
 6.2.3  Store Loop Wiring Concentrator
 6.2.4  Polls
 6.2.5  End-of-Poll Timeouts
 6.2.6  Beacons
 6.2.7  Cyclical Redundancy Check (CRC) / Message Retransm it
 6.2.8  Store Loop Error Conditions and Error Messages
 6.2.9  Store Loop Error Recovery Procedures
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 6.2.1 Configuration
  
 The physical loop, which starts and ends at the sto re controller, connects
 the 4683s in a serial or radial arrangement.  The s tore loop wiring is a
 shielded, twisted-pair cable that is installed by t he user.  This cable
 must meet the electrical and physical specification s outlined in IBM 4680
 Store System: Preparing Your Site .  The store loop can also be installed
 using the IBM Cabling System.
  
 Several types of loop configurations are possible, depending on the type
 of cable used.  Two of these configurations are des cribed here.
  
 �   A radial store loop uses a twisted-pair cable th at runs from each 4683
     and the store controller to a centrally located  loop wiring
     concentrator (LWC).  See Figure 19 in topic 6.2.3 .
  
 �   A serial store loop uses a twisted-pair cable th at connects the store
     controller's loop transmitter to the first 4683 's loop receiver.
     Then, a twisted-pair cable connects the loop tr ansmitter in each
     successive 4683 to the loop receiver in the nex t 4683.  Finally, a
     twisted-pair cable returns from the last 4683's  loop transmitter to
     the store controller's receiver to complete the  loop.  See Figure 20
     in topic 6.2.3 .
  
 Up to sixty-four 4683s can be connected to one stor e loop.
  
 Note:   System performance can be affected based on trans action rate.
  
 Systems using a single store controller are limited  to a single loop.
 Loops generally use two twisted pairs in a single j acket with a connection
 similar to the one shown in Figure 21 in topic 6.2.3 .
  
 No remote loops are supplied with this system.
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 6.2.2 Store Loop Hardware
  
 The 4680 Store System store loop is made up of the following hardware:
  
 �   A store controller with one or two store loop ad apters
 �   A store controller store loop attachment cables
 �   A store loop adapter in each point-of-sale termi nal
 �   A store loop attachment cable for each point-of- sale terminal
 �   A shorting plug (1B) for each store loop attachm ent cable
 �   Store loop wiring including the receptacles for plugging into the
     store loop
  
 A store loop in a 4680 Store System is configured w ith a store controller
 managing a communications line to which terminals a re connected.
 Point-of-sale terminals are connected in series to form a loop with the
 store controller.  The store loop is totally contai ned within a store.
  
 The distance between powered-ON point-of-sale termi nals on the store loop
 should not exceed 1220 m (4000 ft.).
  
 A point-of-sale terminal is attached to the store l oop with store loop
 attachment cable 1.  A 4683- xx 1 attaches directly to the store loop.  A
 4683- xx 2 attaches to a partner 4683- xx 1 or 4684.  It is not attached to
 the store loop.  A 4683- xx 2 displays the store loop status of its partner
 4683- xx 1 or 4684.
  
 The store loop receptacles and the connectors that attach to the
 receptacles are self-shorting.  This means that whe n a store loop
 attachment cable is disconnected from a receptacle,  the transmit and
 receive contacts in the receptacle  automatically connect together to
 maintain the continuity of the store loop.
  
 The same contacts in the store loop attachment cable connector  connect
 together when the connector is disconnected from a receptacle.  The
 transmit and receive contacts connecting together c auses the point-of-sale
 terminal transmit data to be wrapped back so the te rminal receives the
 same data that it transmits.
  
 Shorting plug (1B) is attached to the point-of-sale  terminal store loop
 attachment cable 1.  It is designed to be used at t he terminal end  of its
 store loop attachment cable 1.  This allows store l oop continuity to be
 maintained when the store loop attachment cable is disconnected from
 socket 1 on the point-of-sale terminal base unit.
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 6.2.3 Store Loop Wiring Concentrator
  
 Figure 19  is a diagram of 4683s and a store controller conne cted by radial
 store loop cables to a loop wiring concentrator.
  
  
 PICTURE 15
  
  
 Figure 19. Example of Store Loop (Radial).  The 468 3-P can also be a
            4683-001 or 4683-A01.  The 4683-002 can also be a 4683-A02.
  
  
  
 PICTURE 16
  
  
 Figure 20. Example of Store Loop (Serial).  The 468 3-P can also be a
            4683-001 or 4683-A01.  The 4683-002 can also be a 4683-A02.
  
  
  
 PICTURE 17
  
  
 Figure 21. Radial Store Loop Wiring Connected to a Loop Wiring
            Concentrator.  The 4683-P can also be a 4683-001 or 4683-A01.
  
  
  
 PICTURE 18
  
  
   NOTES:
  
     - This illustration represents a typical store loop , using the IBM Loop Wiring Concentrator.   Your store loop
       may not be wired like this, but the position of you r 4683s on the loop and their relationship to the s tore
       controller is similar.
  
     - The 4683-P can also be a 4683-001 or 4683-A01.   The 4683-002 can also be a 4683-A02.
  
     - The store controller transmits data to the first 4683 down-loop on the store loop.   This 4683 receives
       the data and passes it to the next 4683 down-loop.   This continues with each 4683 receiving data from
       the 4683 immediately up-loop from its position, and  passing it on to the next 4683 down-loop.
       The last 4683 down-loop passes the data back to the  store controller.
  
  
 Figure 22. Store Loop Using Wiring Concentrators
  
  
  
 PICTURE 19
  
  
   NOTES:
  
     - This illustration represents a typical store loop , using the IBM Loop Wiring Concentrator.   Your store loop
       may not be wired like this, but the position of you r 4683s on the loop and their relationship to the s tore
       controller is similar.
  
     - The 4683-P can also be a 4683-001 or 4683-A01.   The 4683-002 can also be a 4683-A02.
  
     - The store controller transmits data to the first 4683 down-loop on the store loop.   This 4683 receives
       the data and passes it to the next 4683 down-loop.   This continues with each 4683 receiving data from
       the 4683 immediately up-loop from its position, and  passing it on to the next 4683 down-loop.
       The last 4683 down-loop passes the data back to the  store controller.
  
  
 Figure 23. Store Loop with LAN
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 6.2.4 Polls
  
 The store controller transmits unique poll messages  to invite 4683s on the
 store loop to transmit.  The poll messages are prop agated around the store
 loop as each 4683 receives and then retransmits all  messages.  The
 position of a 4683 on the store loop determines the  sequence in which it
 receives its unique poll.
  
 A 4683 must be polled before it can respond to a me ssage that it received
 from the store controller.  If a 4683 is waiting wi th a message or a
 response to a message, it transmits its terminal nu mber followed by the
 message or response when it is polled.  It then res umes passing received
 data to the next 4683 on the store loop.  If a 4683  has neither a message
 nor a response to a message, it does not respond to  the poll.
  
 When the store controller transmits a message to a 4683, an acknowledgment
 of that message is required.  The acknowledgment is  not transmitted until
 the 4683 receives a poll.  If the store controller does not receive an
 acknowledgment within a certain period of time, the  message is
 retransmitted to the 4683.
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 6.2.5 End-of-Poll Timeouts
  
 An end-of-poll (EOP) character is transmitted with every poll.  The store
 controller expects to receive the EOP character tha t is transmitted with
 each poll.  If the EOP is not received, the store c ontroller retries.  If
 an EOP character is received, the store controller resumes normal
 operation.  If retries fail, the store controller t hen runs a wrap test on
 its own store loop adapter.
  
 If the store controller store loop adapter wrap tes t fails, the store
 controller loop relay drops.  When the loop relay d rops, store loop
 continuity is maintained and the store controller i s removed from the
 store loop.  When the store controller is removed f rom the store loop, the
 4683s detect the absence of polls and they start to  beacon.  When a 4683
 receives its own beacon, this is confirmation that the store loop is
 intact and the 4683 transmits a backup request.  Th e 4683 continues to
 transmit the backup request until it receives a pol l from a store
 controller.  When the enabled  backup store controller recognizes the
 backup request, it takes control of the store loop and begins transmitting
 polls.  See "Backup Store Controller" in topic 8.2.1 .
  
 If no failure is detected during the store controll er store loop adapter
 wrap test, the store controller continues to poll a nd monitor the receive
 side of the store loop.  Any beacon received at the  store controller
 contains the number of the beaconing 4683.  The loc ation of the beaconing
 4683 on the store loop indicates the approximate lo cation of the store
 loop problem.
  
 If no beacons are received, the store controller in dicates an EOP timeout.
 The EOP timeout also indicates the approximate loca tion of the store loop
 problem.  In this case the problem is in the store controller, the last
 4683 on the store loop, or the store loop segment b etween the last 4683 on
 the store loop and the store controller.
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 6.2.6 Beacons
  
 A beacon is a message that a 4683 transmits to indi cate it is not
 receiving polls from the store controller.  A 4683 expects to continuously
 receive polls.  When a 4683 does not receive polls for a specified period
 of time, a poll timeout occurs.  When a poll timeou t occurs, the 4683
 automatically runs a wrap test of its store loop ad apter.
  
 If a failure is detected during the wrap test, the 4683 drops its loop
 relay.  The 4683 is removed from the store loop and  store loop continuity
 is maintained.  Also, when a 4683 is powered-OFF, t he loop relay drops and
 this has the same effect.
  
 If no failure is detected during the adapter wrap t est, the 4683 stays on
 the store loop and continuously transmits a beacon message containing its
 terminal number.  While the beacon is being transmi tted, the 4683 monitors
 the receive side of the store loop looking for poll s.
  
 �   If a beacon is received from another 4683 on the  store loop, the 4683
     stops transmitting its own beacon and passes on  the received beacon.
     The store controller receives the beacon messag e containing the
     beaconing terminal number.  The location of the  beaconing 4683
     indicates the approximate location of the store  loop problem.  The
     problem can exist in:
  
     -   The beaconing 4683
     -   The 4683 just prior to the beaconing 4683 o n the store loop
     -   The store loop segment between these two 46 83s
  
     If the beaconing 4683 is the first 4683 in the store loop, the problem
     can exist in:
  
     -   The beaconing 4683
     -   The store controller
     -   The store loop segment between the store co ntroller and the 4683
  
 �   If a 4683 receives its own beacon, this means th at the store
     controller is down.  The 4683:
  
     1.  Stops beaconing
  
     2.  Transmits a backup request message notifyin g all 4683s on the
         store loop that the store controller is dow n.
  
         Note:   The 4683 continues to transmit the backup request  until it
         receives a poll from a store controller.  W hen a poll is received,
         this indicates system recovery has occurred  and normal operation
         is resumed.
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 6.2.7 Cyclical Redundancy Check (CRC) / Message Ret ransmit
  
 The data format and error recovery method used for store loop traffic is
 designed to assure the data integrity of all messag es received and
 transmitted by the store controller and each of the  4683s.  Each message
 transmitted to the store loop by the store controll er or a 4683 contains a
 CRC code based on the transmitted data.
  
 The receiving 4683 or store controller calculates t he CRC code using the
 received data.  If the CRC code matches the CRC cod e in the received data,
 the message is acknowledged to the sender as good.  If the CRC code does
 not  match, no acknowledgement is sent.  This results i n the message being
 retransmitted by the originator.
  
 �   The store controller records an entry in the sys tem log when the
     number of messages received from a 4683 with CR C data errors (CRC
     mismatch), exceeds 1% of the total number of me ssages received from
     the 4683.
  
     The system log entry "System message W000, B4/S 008(or S009)/E017",
     indicates that 1% of the messages received from  4683 xxx  contained CRC
     data errors (CRC mismatch).
  
 �   The store controller records an entry in the sys tem log when the
     number of messages requiring retransmission to a 4683 exceeds 1% of
     the total number of messages transmitted to the  4683.
  
     The system log entry "System message W000, B4/S 008(or S009)/E018",
     indicates that 1% of the messages transmitted t o 4683 xxx  were not
     acknowledged and were retransmitted.
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 6.2.8 Store Loop Error Conditions and Error Message s
  
 It is important to understand the terms down-loop a nd up-loop when dealing
 with store loop failures.  These terms are defined as the position of a
 4683 or store controller relative to the direction of data flow on the
 store loop.
  
 1.  The store controller transmits data to the firs t 4683 down-loop on the
     store loop.
  
 2.  This 4683 receives the loop data, accepts or ad ds data, and passes the
     data on to the next 4683 down-loop from its own  position on the store
     loop.
  
 3.  This continues with each 4683 receiving data fr om the 4683 immediately
     up-loop from its position on the store loop and  passing the data to
     the next 4683 down-loop.
  
 4.  The last 4683 down-loop passes the data back to  the store controller.
  
 A 4683 is offline from the store controller.
  
     A 4683 is offline when it is not receiving stor e loop polls or
     responses to messages.  Many conditions can cau se a 4683 to be
     offline.  These conditions can exist in the 468 3, in the store
     controller, or in the store loop wiring.  When a 4683 is offline, the
     4683 keyboard Offline light comes ON.  When the  Offline light is ON,
     the operator should press S1, type 2, and press S2 at the 4683
     keyboard to display the message and further def ine the reason for the
     offline condition.
  
     Note:   On the ANPOS keyboard (during some procedures) an d on the
     enhanced alphanumeric keyboard, Esc  = S1 and Enter  = S2.
  
 SYSTEM MESSAGE AVAILABLE is displayed at the store controller.
  
     A system message is waiting to be displayed.  P ress System Request  and
     then type M at the store controller keyboard to display the me ssage.
  
  
 Note:   Point-of-sale terminals that have not yet been lo aded with the
 terminal operating system are not able to provide t he operator support
 necessary to display the message that defines the o ffline condition.  A
 4683 that is in the process of receiving an IPL acr oss the store loop
 displays progress messages U001 thru U008.
  
 U003  A 4683 that is displaying message U003 is not rec eiving store loop
       polls from the store controller.  When a 4683  is not receiving store
       loop polls, it transmits a beacon message con taining its terminal
       number.  If a 4683 has not been configured wi th a terminal number,
       it cannot beacon.
  
       A 4683 displays message U003 whether it has o r has not  been
       configured with a terminal number.  The exter nal indications at the
       4683 are the same for either situation until the 4683 has completed
       the IPL.  If the 4683 is beaconing, the 4683s  down-loop and the
       store controller indicates this in the normal  manner.
  
       U003 can be caused by a failure in the store controller or an open
       store loop up-loop from the 4683 displaying U 003.
  
 U004  A 4683 that is displaying message U004 has receiv ed store loop polls
       and has sent a load request message to the st ore controller, but has
       not yet received a response to the load reque st.
  
       U004 can be caused by no response from the st ore controller or an
       open store loop down-loop from the 4683 displ aying U004.
  
 U005  A 4683 that is displaying message U005 has receiv ed a response from
       the store controller and is in the process of  receiving a program
       load.
  
 Note:   The position of a 4683 on the store loop determin es which offline
 condition exists at that 4683.  The location of the  loop problem in the
 store loop determines which error messages are disp layed at the store
 controller.
  
     If a failure is detected when a 4683 runs its store  loop adapter wrap
     test:
  
     �   The 4683 removes itself from the store loop and goes offline.
     �   The keyboard Message Pending light comes ON.
     �   Message W002 is placed in the message queue.
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     If a failure is detected when the store controller runs its store loop
     adapter wrap test:
  
     �   The store controller removes itself from the sto re loop.
     �   Message W763 is logged in the system message log .
     �   The 4683s go offline and issue a backup request.
  
 Note:   A 4683 is considered active if it is attached to the store loop,
 has its power ON, and is configured with a terminal  number entered in its
 totals retention.
  
     If the 4683s are offline because of an open store l oop:
  
         Down-loop from the open store loop condition:
  
         �   The first active 4683 down-loop beacons.
  
         �   Message W005 is placed in the message queue of t he beaconing
             4683.
  
         �   The active 4683s down-loop from the beaconing 46 83 indicate
             that a 4683 up-loop is beaconing and th ey pass the beacon on
             to the next 4683.
  
         �   Message W007 is placed in the message queue of e ach active
             4683 down-loop from the beaconing 4683.
  
         �   The store controller receives the beacon from th e beaconing
             4683 and log message W760 in the system  message log.
  
         Up-loop from the open store loop condition:
  
         �   The 4683s do not beacon because they receive sto re loop polls.
  
         �   They do not see the beacon from the beaconing 46 83.
  
         �   If a 4683 responds to a poll with a message, the  message does
             not reach the store controller.
  
         �   Eventually the 4683 goes offline because the sto re controller
             failed to respond to the message.
  
         �   Message W004 is placed in the message queue of e ach active
             4683 up-loop from an open store loop co ndition.
  
  
     If no  active 4683s are  down-loop from an open store loop condition:
  
     �   The store controller does not receive the expect ed end-of-poll.
     �   The store controller does not receive a beacon.
     �   An end-of-poll timeout occurs at the store contr oller.
     �   Message W764 is logged in the system message log  at the store
         controller.
  
     If a 4683 detects an open store loop condition and the 4683 has  not
     been configured with a terminal number:
  
     �   The 4683 cannot beacon because it does not have a terminal number.
     �   Message W001 is placed in the 4683 message queue .
     �   The active 4683s down-loop from this 4683, if an y, beacon.  If
         there are no active 4683s down-loop from th is 4683:
         -   An end-of-poll timeout occurs at the st ore controller.
         -   Message W764 is logged in the system me ssage log at the store
             controller.
  
     If a 4683 beacons, and then receives its own beacon :
  
     �   The 4683 stops beaconing and transmit a backup r equest message to
         notify all active 4683s on the store loop t hat the store loop is
         intact but that the store controller is dow n.
  
     �   Message W003 is placed in the message queue of a ll active 4683s on
         the store loop.
  
     If an open store loop is detected at the store cont roller:
  
     �   Message W760 or message W764 is logged at the st ore controller.
     �   After the open store loop is resolved, message W 761 is logged at
         the store controller.
  
     If a 4683 fails to respond to a message from the st ore controller
     after a retry attempt , the store controller logs message W762 in the
     System Message Log.
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 6.2.9 Store Loop Error Recovery Procedures
  
 The following is intended to provide a better gener al understanding of the
 store loop for personnel responsible for resolving store loop problems.
  
 Each store must maintain a "Terminal Identification  Chart" or a store loop
 layout chart.  The chart must indicate:
  
 �   The physical location of the 4683s on the loop
 �   The terminal number of each 4683 on the loop
 �   The physical order of the terminal numbers on th e loop
 �   The direction of loop data flow on the loop
  
 The chart can be a picture of the store loop showin g the store controller
 at the top of a circle and each 4683 placed around the circle.  The loop
 must be closed with the last 4683 down-loop connect ed to the store
 controller.
  
 Use an arrow to show the direction of data flow fro m the store controller,
 through each 4683, and back to the store controller .  Starting at the
 store controller, list the terminal number of the f irst point-of-sale
 terminal down-loop from the store controller.  Cont inue until you complete
 the list with the last 4683 down-loop from the stor e controller (the 4683
 with its down-loop segment going directly back to t he store controller).
  
 The first step in isolating any store loop failure is to verify that the
 distance between active 4683s on the store loop doe s not exceed the
 maximum of 1220 m (4000 ft.).  If too many 4683s ar e powered- OFF the
 distance can exceed the maximum.  Exceeding 1220 m (4000 ft.)  can result
 in permanent or intermittent store loop failures.  If the distance does
 not exceed 1220 m (4000 ft.), proceed with the foll owing problem
 determination procedures.
  
 Subtopics
 6.2.9.1  When the Beaconing 4683 is the First 4683 on the S tore Loop
 6.2.9.2  When the Beaconing 4683 is Not the First 4683 on t he Store Loop
 6.2.9.3  When the Store Controller Receives End-of-Poll Tim eouts
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 6.2.9.1 When the Beaconing 4683 is the First 4683 o n the Store Loop
  
 Note:   This information is for reference only.  To resol ve the problem
 described here, see message W005 or message W760.
  
 1.  Message W005 is displayed at the 4683 and messa ge W760 is displayed at
     the store controller.
  
 2.  Disconnect the first 4683 from the store loop.  If normal operation
     resumes, leave this 4683 off the store loop and  have it repaired.
  
 3.  If removing the first 4683 from the store loop does not result in the
     resumption of normal operation, reconnect the 4 683 to the store loop.
  
 4.  Disconnect the store controller from the store loop.  If the result of
     this action is an Offline message W003 at the 4 683, the failure is in
     the store controller.  Normal operation cannot be re-established
     unless a backup store controller takes over the  store loop or the
     primary store controller is repaired.
  
 5.  If removing the store controller does not resul t in the condition
     described in the previous step, reconnect the s tore controller to the
     store loop.  The problem is in the store loop w iring segment between
     the store controller and the first 4683 on the store loop.  This
     wiring must be bypassed or repaired to resume n ormal operation.
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 6.2.9.2 When the Beaconing 4683 is Not the First 46 83 on the Store Loop
  
 Note:   This information is for reference only.  To resol ve the problem
 described here, see message W005 or message W760.
  
 1.  Message W005 is displayed at the 4683 and W760 is displayed at the
     store controller.
  
 2.  Disconnect the beaconing 4683 from the store lo op.  If this action
     results in normal store loop operation, the bea coning 4683 is failing.
     It should be left off the store loop until it i s repaired.
  
 3.  If removing the beaconing 4683 does not resolve  the store loop
     problem, reconnect this 4683 to the store loop and disconnect the
     first active 4683 up-loop from the beaconing 46 83 from the store loop.
     If normal store loop operation resumes with the  4683 removed, the 4683
     is failing.  It should be left off the store lo op until it is
     repaired.
  
 4.  If removal of the 4683 up-loop from the beaconi ng 4683 does not
     resolve the problem, the failure is in the stor e loop wiring segment
     between these two 4683s.  Normal operation cann ot resume until this
     segment is bypassed or repaired.
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 6.2.9.3 When the Store Controller Receives End-of-P oll Timeouts
  
 Note:   This information is for reference only.  To resol ve the problem
 described here, see message W764.
  
 1.  Message W764 is displayed at the store controll er.
  
 2.  Disconnect the last 4683 from the store loop.  If normal operation
     resumes, leave this failing 4683 off the store loop until it is
     repaired.
  
 3.  If removing the last 4683 does not resolve the situation, reconnect
     this 4683 to the store loop and disconnect the store controller.  If
     the result of this step is an offline message W 003 at the 4683s, the
     store controller is failing.  Normal operation cannot be
     re-established unless a backup store controller  takes over the store
     loop.
  
 4.  If the previous step does not show that the sto re controller is
     failing, reconnect the store controller to the store loop.  The
     problem is in the store loop wiring segment bet ween the store
     controller and the last 4683 on the store loop.   Normal operation
     cannot resume until this segment is bypassed or  repaired.
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 7.0 Topic 7.  Store Loop Maintenance Analysis Proce dures
  
 Subtopics
 7.1  Store Loop MAPs
 7.2  MAP 0100:  W001 Message
 7.3  MAP 0110:  W003 Message
 7.4  MAP 0120:  W004 Message
 7.5  MAP 0130:  W005 Message
 7.6  MAP 0140:  W762 Message
 7.7  MAP 0150:  W764 Message
 7.8  MAP 0160:  W772 Message
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 7.1 Store Loop MAPs
  
  
  
 The following store loop maintenance analysis proce dures (MAPs) were
 written for the 4680 store system.   Since store loop operation is the same
 for 4693, 4684, and 4683 terminals, they can be app lied to either.
  
 When reviewing these MAPs, the various models of te rminals may be
 interchanged according to the following chart:
  
  
        4684-XXX may also be 4693-541
        4683-XX1 may also be 4693-421 or 4693-321
        4683-X02 may also be 4693-202
  
  
 This section contains information that can be used to learn more about the
 store loop and its failure modes.
  
 �   The following full-page figures represent a typi cal store loop, using
     the IBM loop wiring concentrator.
  
 �   Each figure represents the same store loop, each  with the following
     conditions:
  
         Store loop with an open condition in the to p loop wiring
         concentrator.
  
         Store loop with the primary store controlle r offline.
  
         Store loop with an open condition in the bo ttom loop wiring
         concentrator.
  
         Store loop with a failing point-of-sale ter minal.
  
 �   Your store loop may not be wired like this, but the position of your
     4683s on the loop and the relationship to the s tore controller is
     similar.
  
 �   The 4683-P can also be a 4683-001 or 4683-A01.  The 4683-002 can also
     be a 4683-A02.
  
 �   The terminal numbers are shown in numeric order,  but they can be put
     in any order on your store loop.
  
 �   The store controller transmits data to the first  4683 down-loop on the
     store loop.  This 4683 receives the data and pa sses it to the next
     4683 down-loop.  This continues with each 4683 receiving data from the
     4683 immediately up-loop from its position, and  passing it on to the
     next 4683 down-loop.  The last 4683 down-loop p asses the data back to
     the store controller.
  
  
  
 PICTURE 20
  
  
 Figure 24. Store Loop with an Open Condition
  
  
  
 PICTURE 21
  
  
 Figure 25. Store Loop with the Primary Store Contro ller Offline
  
  
  
 PICTURE 22
  
  
 Figure 26. Store Loop with an Open Condition
  
  
  
 PICTURE 23
  
  
 Figure 27. Store Loop with a Failing Point-of-Sale Terminal
  
  
  
 PICTURE 24
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 Figure 28. Typical Store Loop Receptacles
  
  
 PICTURE 25
  
  
 Figure 29. 4683-xx1 Store Loop Cable 1 and Shorting  Plug 1B
  
  
 PICTURE 26
  
  
 Figure 30. Store Controller Store Loop Adapter and Store Loop Receptacle
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 7.2 MAP 0100:  W001 Message
  
 +-------------------------------------------------- ----------------------+
 ¦ Symptom Explanation       ¦ Conditions That Could Cause This Symptom     ¦
 +--------------------------+----------------------- ----------------------¦
 ¦ The 4683 is not          ¦ �   The store loop is open up-loop from the ¦
 ¦ receiving store loop     ¦     4683 displaying me ssage W001.           ¦
 ¦ communications.          ¦ �   A 4683- xx 1 is failing up-loop.          ¦
 ¦                          ¦ �   The 4683- xx 1 store loop cable is        ¦
 ¦ The 4683 is not          ¦     failing.                                ¦
 ¦ beaconing because it     ¦ �   The 4683 base unit is failing.          ¦
 ¦ does not have a terminal ¦ �   The primary store controller is         ¦
 ¦ number.                  ¦     failing.                                ¦
 ¦                          ¦ �   The backup store controller is failing. ¦
 ¦ The 4683 keyboard        ¦ �   The distance exceeds 4000 feet (1220    ¦
 ¦ OFFLINE light is ON.     ¦     meters) between po wered-ON 4683- xx 1s on ¦
 ¦                          ¦     the store loop.                         ¦
 +-------------------------------------------------- ----------------------+
  
 +---+
 ¦ 001 ¦
 +---+
 To display the terminal number, press S1, type 7, and press S2.
 To display messages at a point-of-sale terminal (wh en the keyboard OFFLINE
 light is ON), press S1, type 2, and press S2.
  
 Note:   On the ANPOS Keyboard (during some procedures) an d on the Enhanced
 Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 To display a system message at the store controller , sign on at the store
 controller, press System Request  and then press the M key.
  
 Warning:   Switching  POWER OFF at a 4684 affects operations at all
 point-of-sale terminals attached to it.
  
 - Before starting store loop problem determination,  obtain the filled-in
   "Terminal Identification Chart" from the book IBM 4680 Store System:
   Preparing Your Site .
  
   -- or --
  
   Obtain a store loop layout chart containing:
  
   �   The physical location of store controller(s) and  point-of-sale
       terminals
  
   �   The order of store controller(s) and point-of-sa le terminals on the
       store loop
  
   �   The terminal numbers.
  
 - Ensure the store loop cable is plugged into socke t 1 on the 4683- xx 1
   displaying message W001 and that the other end of  the cable is plugged
   into the store loop receptacle.  See Figure 30 in topic 7.1  and
   Figure 29 in topic 7.1 .
 Is there a backup store controller connected to thi s store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 002 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 003 ¦
 +---+
 - At the backup store controller, display the Backu p Store Loop status.
 Is the Backup Store Loop status "Providing Backup"?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 004 ¦
  ¦   +---+
  ¦   - Continue at Step 008 .
  ¦
  ¦
 +---+
 ¦ 005 ¦
 +---+
 - At the primary store controller, display the Stor e Loop Control status.
 The primary store controller is the controller that  has been designated to
 control the store loop.  It is supported by the bac kup store controller.
 Is the Store Loop Control status "Controlling Loop" ?
 Yes  No
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  ¦    ¦
  ¦   +---+
  ¦   ¦ 006 ¦
  ¦   +---+
  ¦   - Disconnect the primary store controller from  the store loop by
  ¦     unplugging its store loop cable from the sto re loop receptacle.
  ¦     See Figure 30 in topic 7.1 .
  ¦   Do not reconnect this store controller until the problem has been
  ¦   resolved.
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 007 ¦
 +---+
 Both store controllers are trying to control the st ore loop.  This
 condition is caused by attaching an active store co ntroller to the store
 loop when another active store controller is on the  store loop.
 - Disable the backup store controller.
 - Wait 15 seconds and enable the backup store contr oller.
 Return to normal store operation.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 008 ¦
 +---+
 (From step 004)
 - Disconnect the backup store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.  See Figure 30 in
   topic 7.1 .
 Do not reconnect this store controller until the problem has been
 resolved.
 - Wait 15 seconds and observe the keyboard lights o n the 4683 displaying
   message W001.
 Did the OFFLINE light go OFF?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 009 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 010 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the backup store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 011 ¦
 +---+
 (From steps 002, 006, and 009)
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 A store controller is active when it is:
  
     The only store controller on the store loop
     -- or --
     The primary store controller and its status is "Controlling Loop"
     -- or --
     The backup store controller and its status is " Providing Backup".
  
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 012 ¦
  ¦   +---+
  ¦   - Continue at Step 018 .
  ¦
  ¦
 +---+
 ¦ 013 ¦
 +---+
 - Note the information in the message and return to  the 4683 displaying
   message W001.
 - If it is a 4683- xx 2, go to its partner 4683- xx 1.  A 4683- xx 2 displays
   the status of its partner 4683- xx 1.  See the store loop layout chart.
 The store controller transmits data down-loop to th e first 4683- xx 1 and to
 all the following 4683s on the store loop.  Each 46 83 receives its data
 from the 4683 or store controller up-loop from its position on the store
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 loop.
 Is this the first powered-ON 4683- xx1 down-loop from the active store
 controller?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 014 ¦
  ¦   +---+
  ¦   - Continue at Step 023 .
  ¦
  ¦
 +---+
 ¦ 015 ¦
 +---+
 - Disconnect this 4683- xx 1 from the store loop by unplugging its store
   loop cable from the store loop receptacle.  See Figure 30 in topic 7.1 .
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 016 ¦
  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 051 .
  ¦
  ¦
 +---+
 ¦ 017 ¦
 +---+
 - Continue at Step 035 .
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 018 ¦
 +---+
 (From step 012)
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 019 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   adapter.
  ¦
  ¦
 +---+
 ¦ 020 ¦
 +---+
 - Return to the 4683- xx 1 displaying message W001.
 On this 4683, is the store loop cable plugged into socket 1 and into the
 store loop receptacle?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 021 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  socket 1 and into the
  ¦   store loop receptacle.
  ¦
  ¦
 +---+
 ¦ 022 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the active store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 023 ¦
 +---+
 (From step 014)
 - Look for 4683- xx 1s up-loop from this 4683 with message W001 display ed.
   See the store loop layout chart.
 Are there any 4683- xx1s up-loop from this 4683 with message W001
 displayed?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 024 ¦
  ¦   +---+
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  ¦   - Continue at Step 030 .
  ¦
  ¦
 +---+
 ¦ 025 ¦
 +---+
 - Return to the active store controller and check e ach 4683- xx 1 down-loop
   until you find one displaying message W001.
 Is this the first powered-ON 4683- xx1 down-loop from the active store
 controller?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 026 ¦
  ¦   +---+
  ¦   - Continue at Step 030 .
  ¦
  ¦
 +---+
 ¦ 027 ¦
 +---+
 - Disconnect this 4683- xx 1 from the store loop by unplugging its store
   loop cable from the store loop receptacle.  See Figure 30 in topic 7.1 .
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 028 ¦
  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 051 .
  ¦
  ¦
 +---+
 ¦ 029 ¦
 +---+
 - Continue at Step 035 .
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 030 ¦
 +---+
 (From steps 024 and 026)
 - Disconnect this 4683- xx 1 from the store loop by unplugging its store
   loop cable from the store loop receptacle.  See Figure 30 in topic 7.1 .
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 031 ¦
  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 033 .
  ¦
  ¦
 +---+
 ¦ 032 ¦
 +---+
 - Continue at Step 035 .
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 033 ¦
 +---+
 (From step 031)
 - Go to the next powered-ON 4683- xx 1 up-loop from this 4683.  See the
   store loop layout chart.
 - Disconnect this 4683 from the store loop by unplu gging its store loop
   cable from the store loop receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 034 ¦
  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 042 .
  ¦
  ¦
 +---+
 ¦ 035 ¦
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 +---+
 (From steps 017, 029, and 032)
 Is the store loop cable plugged into socket 1 on th is 4683- xx1 base unit?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 036 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  socket 1.
  ¦
  ¦
 +---+
 ¦ 037 ¦
 +---+
 - Unplug the store loop cable from socket 1 on this  4683- xx 1 base unit.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 038 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 039 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 040 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 041 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 042 ¦
 +---+
 (From step 034)
 The problem is in the store loop segment between th e two powered-ON
 4683- xx 1s.
 Are there any powered-OFF 4683- xx1s connected to the store loop segment
 between the two powered-ON 4683s?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 043 ¦
  ¦   +---+
  ¦   The problem is in the store loop wiring or  the store loop receptacles
  ¦   for the 4683- xx 1s.
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 044 ¦
 +---+
 - One at a time, disconnect each powered-OFF 4683- xx 1 from the store loop
   segment by unplugging its store loop cable from t he store loop
   receptacle.
 - After each 4683 is disconnected, return to the ac tive store controller
   and display the system message by pressing System Request  and then
   pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 045 ¦
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  ¦   +---+
  ¦   If all powered-OFF 4683s have not  been disconnected, continue
  ¦   disconnecting them and displaying the system m essage at the active
  ¦   store controller.
  ¦   - or -
  ¦   If all powered-OFF 4683s have been disconnecte d, the problem is in
  ¦   the store loop wiring or  the store loop receptacles for the
  ¦   4683- xx 1s.
  ¦   - Reconnect all 4683s and report the problem t o the person
  ¦     responsible for repairing store loop wiring.
  ¦
  ¦
 +---+
 ¦ 046 ¦
 +---+
 - Unplug the store loop cable from socket 1 on the 4683- xx 1 that you just
   disconnected from the store loop.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 047 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 048 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 049 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 050 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 051 ¦
 +---+
 (From steps 016 and 028)
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 052 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   adapter.
  ¦
  ¦
 +---+
 ¦ 053 ¦
 +---+
 - Disconnect the active store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 054 ¦
  ¦   +---+
  ¦   The problem is in the active store controller,  the store loop
  ¦   adapter, or the store loop adapter cable.
  ¦   - Record keywords CONTROLLER and INCORROUT.
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  ¦   At the active store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 055 ¦
 +---+
 - Reconnect the active store controller to the stor e loop.
 Are there any powered-OFF 4683- xx1s connected to the store loop segment
 between the 4683 displaying message W001 and the ac tive store controller?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 056 ¦
  ¦   +---+
  ¦   The problem is in the store loop wiring betwee n the active store
  ¦   controller and the 4683- xx 1 or  in the store loop receptacle for the
  ¦   store controller or 4683- xx 1.
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 057 ¦
 +---+
 - One at a time, disconnect each powered-OFF 4683- xx 1 from the store loop
   segment by unplugging its store loop cable from t he store loop
   receptacle.
 - After each 4683 is disconnected, return to the ac tive store controller
   and display the system message by pressing System Request  and then
   pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 058 ¦
  ¦   +---+
  ¦   If all powered-OFF 4683s have not  been disconnected, continue
  ¦   disconnecting them and displaying the system m essage at the active
  ¦   store controller.
  ¦   - or -
  ¦   If all powered-OFF 4683s have been disconnecte d, the problem is in
  ¦   the store loop wiring between the active store  controller and the
  ¦   4683- xx 1 or  in the store loop receptacle for the store control ler or
  ¦   4683- xx 1.
  ¦   - Reconnect all 4683s and report the problem t o the person
  ¦     responsible for repairing store loop wiring.
  ¦
  ¦
 +---+
 ¦ 059 ¦
 +---+
 - Unplug the store loop cable from socket 1 on the 4683- xx 1 that you just
   disconnected from the store loop.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 060 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 061 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 062 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
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 +---+
 ¦ 063 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
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 7.3 MAP 0110:  W003 Message
  
 +-------------------------------------------------- ----------------------+
 ¦ Symptom Explanation       ¦ Conditions That Could Cause This Symptom     ¦
 +--------------------------+----------------------- ----------------------¦
 ¦ The 4683- xx 1 is not      ¦ �   The store controller is powered-OFF.    ¦
 ¦ receiving store loop     ¦ �   The store controller is disconnected    ¦
 ¦ communications.          ¦     from the store loo p.                    ¦
 ¦                          ¦ �   The store controller store loop cable   ¦
 ¦ It beaconed and then     ¦     is failing.                             ¦
 ¦ received its own beacon. ¦ �   The store controller is failing.        ¦
 ¦                          ¦ �   The 4683- xx 1 is disconnected from the   ¦
 ¦ Its store loop adapter   ¦     store loop.                             ¦
 ¦ test was run             ¦ �   The 4683- xx 1 store loop cable is        ¦
 ¦ automatically and it     ¦     failing.                                ¦
 ¦ detected no problems.    ¦ �   The 4683- xx 1 base unit is failing.      ¦
 ¦                          ¦                                             ¦
 ¦ Its keyboard OFFLINE     ¦                                             ¦
 ¦ light is ON.             ¦                                             ¦
 ¦                          ¦                                             ¦
 ¦ The 4683- xx 1s are now    ¦                                             ¦
 ¦ signaling that the store ¦                                             ¦
 ¦ controller is not        ¦                                             ¦
 ¦ communicating on the     ¦                                             ¦
 ¦ loop (message W003).     ¦                                             ¦
 ¦                          ¦                                             ¦
 ¦ The store loop appears   ¦                                             ¦
 ¦ to be OK.                ¦                                             ¦
 +-------------------------------------------------- ----------------------+
  
 +---+
 ¦ 001 ¦
 +---+
 To display the terminal number, press S1, type 7, and press S2.
 To display messages at a point-of-sale terminal (wh en the keyboard OFFLINE
 light is ON), press S1, type 2, and press S2.
  
 Note:   On the ANPOS Keyboard (during some procedures) an d on the Enhanced
 Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 To display a system message at the store controller , sign on at the store
 controller, press System Request  and then press the M key.
  
 Warning:   Switching  POWER OFF at a 4684 affects operations at all
 point-of-sale terminals attached to it.
  
 - Before starting store loop problem determination,  obtain the filled-in
   "Terminal Identification Chart" from the book IBM 4680 Store System:
   Preparing Your Site .
  
   -- or --
  
   Obtain a store loop layout chart containing:
  
   �   The physical location of store controller(s) and  point-of-sale
       terminals
  
   �   The order of store controller(s) and point-of-sa le terminals on the
       store loop
  
   �   The terminal numbers.
  
 - If the 4683 displaying message W003 is a 4683- xx 2, go to its partner
   4683- xx 1.
 - Ensure the store loop cable is plugged into socke t 1 on the 4683- xx 1
   displaying message W003 and that the other end of  the cable is plugged
   into the store loop receptacle.  See Figure 30 in topic 7.1  and
   Figure 29 in topic 7.1 .
 On this 4683, is the store loop cable plugged into socket 1 and into the
 store loop receptacle?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 002 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  socket 1 and the store
  ¦   loop receptacle.
  ¦
  ¦
 +---+
 ¦ 003 ¦
 +---+
 Is this the only powered-ON 4683- xx1 connected to the store loop?
 Yes  No
  ¦    ¦
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  ¦   +---+
  ¦   ¦ 004 ¦
  ¦   +---+
  ¦   - Continue at Step 008 .
  ¦
  ¦
 +---+
 ¦ 005 ¦
 +---+
 - Unplug the store loop cable from socket 1 on this  4683- xx 1 base unit.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - At the 4683, press S1, type 2, and press S2 to display the OFFLINE
   message.
  
   Note:   On the ANPOS Keyboard (during some procedures) an d on the
   Enhanced Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 Did message W003 change to message W005?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 006 ¦
  ¦   +---+
  ¦   - Switch POWER OFF at the 4683- xx 1.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 007 ¦
 +---+
 - Remove shorting plug 1B from the end of the cable .
 - Plug the store loop cable back into socket 1.
 - Continue at Step 012 .
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 008 ¦
 +---+
 (From step 004)
 Is the keyboard OFFLINE light ON at any other 4683- xx1?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 009 ¦
  ¦   +---+
  ¦   The 4683 displaying message W003 is failing.
  ¦   - Switch POWER OFF at the 4683.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 010 ¦
 +---+
 - At the other 4683(s), press S1, type 2, and press S2 to display the
   OFFLINE message(s).
  
   Note:   On the ANPOS Keyboard (during some procedures) an d on the
   Enhanced Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 Did message W003 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 011 ¦
  ¦   +---+
  ¦   The 4683 displaying message W003 is failing.
  ¦   - Switch POWER OFF at the 4683.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 012 ¦
 +---+
 (From step 007)
 Is there a backup store controller connected to thi s store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 013 ¦
  ¦   +---+
  ¦   - Continue at Step 025 .
  ¦
  ¦
 +---+
 ¦ 014 ¦
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 +---+
 - At the backup store controller, display the Backu p Store Loop status.
 Is the Backup Store Loop status "Providing Backup"?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 015 ¦
  ¦   +---+
  ¦   - Continue at Step 019 .
  ¦
  ¦
 +---+
 ¦ 016 ¦
 +---+
 - At the primary store controller, display the Stor e Loop Control status.
 The primary store controller is the controller that  has been designated to
 control the store loop.  It is supported by the bac kup store controller.
 Is the Store Loop Control status "Controlling Loop" ?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 017 ¦
  ¦   +---+
  ¦   - Disconnect the primary store controller from  the store loop by
  ¦     unplugging its store loop cable from the sto re loop receptacle.
  ¦   Do not reconnect this store controller until the problem has been
  ¦   resolved.
  ¦   - Continue at Step 025 .
  ¦
  ¦
 +---+
 ¦ 018 ¦
 +---+
 Both store controllers are trying to control the st ore loop.  This
 condition is caused by attaching an active store co ntroller to the store
 loop when another active store controller is on the  store loop.
 - Disable the backup store controller.
 - Wait 15 seconds and enable the backup store contr oller.
 Return to normal store operation.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 019 ¦
 +---+
 (From step 015)
 - Display the system message at the backup store co ntroller by pressing
   System Request  and then pressing the M key.
 Did message W771 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 020 ¦
  ¦   +---+
  ¦   - Continue at Step 022 .
  ¦
  ¦
 +---+
 ¦ 021 ¦
 +---+
 - Follow the User Response  in message W771 in the Messages Guide  for your
   system.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 022 ¦
 +---+
 (From step 020)
 Is the store loop cable on the backup store control ler plugged into the
 store loop receptacle?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 023 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   receptacle.
  ¦
  ¦
 +---+
 ¦ 024 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the backup store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
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 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 025 ¦
 +---+
 (From steps 013 and 017)
 A store controller is active when it is:
  
     The only store controller on the store loop
     -- or --
     The primary store controller and its status is "Controlling Loop"
     -- or --
     The backup store controller and its status is " Providing Backup".
  
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 026 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   adapter.
  ¦
  ¦
 +---+
 ¦ 027 ¦
 +---+
 Is the active store controller powered-ON and loade d with the store
 controller program?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 028 ¦
  ¦   +---+
  ¦   - Continue at Step 030 .
  ¦
  ¦
 +---+
 ¦ 029 ¦
 +---+
 - Continue at Step 032 .
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 030 ¦
 +---+
 (From step 028)
 - Switch POWER OFF at the active store controller.
 - Switch power ON and load the store controller pro gram.
 Did the active store controller load the store cont roller program
 successfully?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 031 ¦
  ¦   +---+
  ¦   The failure symptom has changed.
  ¦   Follow the User Response  for the message in the IBM 4680 Store
  ¦   System:   Messages Guide .
  ¦   - or -
  ¦   Follow the Repair Action  for the symptom.
  ¦
  ¦
 +---+
 ¦ 032 ¦
 +---+
 (From step 029)
 - Record keywords CONTROLLER and INCORROUT.
 At the active store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
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 7.4 MAP 0120:  W004 Message
  
 +-------------------------------------------------- ----------------------+
 ¦ Symptom Explanation       ¦ Conditions That Could Cause This Symptom     ¦
 +--------------------------+----------------------- ----------------------¦
 ¦ The 4683 is receiving    ¦ �   The store loop is open down-loop from   ¦
 ¦ store loop               ¦     the 4683 displayin g message W004.       ¦
 ¦ communications from the  ¦ �   A 4683- xx 1 is failing down-loop.        ¦
 ¦ store controller, but no ¦ �   The 4683- xx 1 store loop cable is        ¦
 ¦ responses are being      ¦     failing.                                ¦
 ¦ received for messages    ¦ �   The 4683 base unit is failing.          ¦
 ¦ that the 4683 has sent   ¦ �   The primary store controller is         ¦
 ¦ to the store controller. ¦     failing.                                ¦
 ¦                          ¦ �   The backup store controller is failing. ¦
 ¦ The 4683 keyboard        ¦ �   The distance exceeds 4000 feet (1220    ¦
 ¦ OFFLINE light is ON.     ¦     meters) between po wered-ON 4683- xx 1s on ¦
 ¦                          ¦     the store loop.                         ¦
 ¦ The store controller can ¦                                             ¦
 ¦ be communicating with    ¦                                             ¦
 ¦ other 4683s on the store ¦                                             ¦
 ¦ loop.                    ¦                                             ¦
 +-------------------------------------------------- ----------------------+
  
 +---+
 ¦ 001 ¦
 +---+
 To display the terminal number, press S1, type 7, and press S2.
 To display messages at a point-of-sale terminal (wh en the keyboard OFFLINE
 light is ON), press S1, type 2, and press S2.
  
 Note:   On the ANPOS Keyboard (during some procedures) an d on the Enhanced
 Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 To display a system message at the store controller , sign on at the store
 controller, press System Request  and then press the M key.
  
 Warning:   Switching  POWER OFF at a 4684 affects operations at all
 point-of-sale terminals attached to it.
  
 - Before starting store loop problem determination,  obtain the filled-in
   "Terminal Identification Chart" from the book IBM 4680 Store System:
   Preparing Your Site .
  
   -- or --
  
   Obtain a store loop layout chart containing:
  
   �   The physical location of store controller(s) and  point-of-sale
       terminals
  
   �   The order of store controller(s) and point-of-sa le terminals on the
       store loop
  
   �   The terminal numbers.
  
 Is there a backup store controller connected to thi s store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 002 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 003 ¦
 +---+
 - At the backup store controller, display the Backu p Store Loop status.
 Is the Backup Store Loop status "Providing Backup"?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 004 ¦
  ¦   +---+
  ¦   - Continue at Step 008 .
  ¦
  ¦
 +---+
 ¦ 005 ¦
 +---+
 - At the primary store controller, display the Stor e Loop Control status.
 The primary store controller is the controller that  has been designated to
 control the store loop.  It is supported by the bac kup store controller.
 Is the Store Loop Control status "Controlling Loop" ?
 Yes  No
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  ¦    ¦
  ¦   +---+
  ¦   ¦ 006 ¦
  ¦   +---+
  ¦   - Disconnect the primary store controller from  the store loop by
  ¦     unplugging its store loop cable from the sto re loop receptacle.
  ¦     See Figure 30 in topic 7.1 .
  ¦   Do not reconnect this store controller until the problem has been
  ¦   resolved.
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 007 ¦
 +---+
 Both store controllers are trying to control the st ore loop.  This
 condition is caused by attaching an active store co ntroller to the store
 loop when another active store controller is on the  store loop.
 - Disable the backup store controller.
 - Wait 15 seconds and enable the backup store contr oller.
 Return to normal store operation.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 008 ¦
 +---+
 (From step 004)
 - Disconnect the backup store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.  See Figure 30 in
   topic 7.1 .
 Do not reconnect this store controller until the problem has been
 resolved.
 - Wait 15 seconds and observe the keyboard lights o n the 4683 displaying
   message W004.
 Did the OFFLINE light go OFF?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 009 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 010 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the backup store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 011 ¦
 +---+
 (From steps 002, 006, and 009)
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 A store controller is active when it is:
  
     The only store controller on the store loop
     -- or --
     The primary store controller and its status is "Controlling Loop"
     -- or --
     The backup store controller and its status is " Providing Backup".
  
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 012 ¦
  ¦   +---+
  ¦   - Continue at Step 041 .
  ¦
  ¦
 +---+
 ¦ 013 ¦
 +---+
 Did message W760 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 014 ¦
  ¦   +---+
  ¦   - Continue at Step 016 .
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  ¦
  ¦
 +---+
 ¦ 015 ¦
 +---+
 Go to the Hardware Service Manual  for your store controller and follow the
 procedures for Store Loop Problems.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 016 ¦
 +---+
 (From step 014)
 - Return to the 4683 displaying message W004.  If i t is a 4683- xx 2, go to
   its partner 4683- xx 1.  A 4683- xx 2 displays the status of its partner
   4683- xx 1.  See the store loop layout chart.
 A 4683 is considered active if it has a terminal nu mber, is powered-ON,
 and attached to the store loop.
 Is this the last active 4683- xx1 on the store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 017 ¦
  ¦   +---+
  ¦   - Go to the last active 4683- xx 1 on the store loop.  See the store
  ¦     loop layout chart.
  ¦   - Continue at Step 018 .
  ¦
  ¦
 +---+
 ¦ 018 ¦
 +---+
 (From step 017)
 - Disconnect this 4683- xx 1 from the store loop by unplugging its store
   loop cable from the store loop receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 019 ¦
  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 027 .
  ¦
  ¦
 +---+
 ¦ 020 ¦
 +---+
 Is the store loop cable plugged into socket 1 on th is 4683- xx1 base unit?
 See Figure 29 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 021 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  socket 1.
  ¦
  ¦
 +---+
 ¦ 022 ¦
 +---+
 - Unplug the store loop cable from socket 1 on this  4683- xx 1 base unit.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 023 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 024 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
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  ¦    ¦
  ¦   +---+
  ¦   ¦ 025 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 026 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 027 ¦
 +---+
 (From step 019)
 Are there any powered-OFF 4683- xx1s connected to the store loop segment
 between the 4683 that you just reconnected and the active store
 controller?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 028 ¦
  ¦   +---+
  ¦   - Continue at Step 036 .
  ¦
  ¦
 +---+
 ¦ 029 ¦
 +---+
 - One at a time, disconnect each powered-OFF 4683- xx 1 from the store loop
   segment by unplugging its store loop cable from t he store loop
   receptacle.
 - After each 4683 is disconnected, return to the ac tive store controller
   and display the system message by pressing System Request  and then
   pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 030 ¦
  ¦   +---+
  ¦   If all powered-OFF 4683s have not  been disconnected, continue
  ¦   disconnecting them and displaying the system m essage at the active
  ¦   store controller.
  ¦   - or -
  ¦   If all powered-OFF 4683s have been disconnecte d, reconnect all of
  ¦   them and continue at Step 036 .
  ¦
  ¦
 +---+
 ¦ 031 ¦
 +---+
 - Unplug the store loop cable from socket 1 on the 4683- xx 1 that you just
   disconnected from the store loop.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 032 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 033 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 034 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
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  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 035 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 036 ¦
 +---+
 (From steps 028 and 030)
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 037 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   adapter.
  ¦
  ¦
 +---+
 ¦ 038 ¦
 +---+
 - Disconnect the active store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 039 ¦
  ¦   +---+
  ¦   The problem is in the active store controller,  the store loop
  ¦   adapter, or the store loop adapter cable.
  ¦   - Record keywords CONTROLLER and INCORROUT.
  ¦   At the active store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 040 ¦
 +---+
 - Reconnect the active store controller to the stor e loop.
 The problem is in the store loop wiring between the  active store
 controller and the last active 4683- xx 1 or  in the store loop receptacle
 for the store controller or 4683- xx 1.
 Report the problem to the person responsible for re pairing store loop
 wiring.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 041 ¦
 +---+
 (From step 012)
 - Return to the 4683 displaying message W004.  If i t is a 4683- xx 2, go to
   its partner 4683- xx 1.  A 4683- xx 2 displays the status of its partner
   4683- xx 1.  See the store loop layout chart.
 - Switch POWER OFF at the 4683- xx 1.
 - Wait five seconds and switch power ON again.
 - Wait at least two minutes for the 4683 to become operational.
 Is the keyboard OFFLINE light still ON?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 042 ¦
  ¦   +---+
  ¦   The 4683 is operating correctly now.
  ¦   - If the problem returns, record keywords CONT ROLLER and INCORROUT.
  ¦   At the active store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 043 ¦
 +---+
 - At the 4683, press S1, type 2, and press S2 to display the OFFLINE
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   message.
  
   Note:   On the ANPOS Keyboard (during some procedures) an d on the
   Enhanced Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 Is message W004 still displayed?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 044 ¦
  ¦   +---+
  ¦   The failure symptom has changed.
  ¦   Follow the User Response  for the message in the IBM 4680 Store
  ¦   System:   Messages Guide .
  ¦   - or -
  ¦   Follow the Repair Action  for the symptom.
  ¦
  ¦
 +---+
 ¦ 045 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the active store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
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 7.5 MAP 0130:  W005 Message
  
 +-------------------------------------------------- ----------------------+
 ¦ Symptom Explanation       ¦ Conditions That Could Cause This Symptom     ¦
 +--------------------------+----------------------- ----------------------¦
 ¦ The 4683- xx 1 is not      ¦ �   The store loop is open up-loop from the ¦
 ¦ receiving store loop     ¦     4683 displaying me ssage W005.           ¦
 ¦ communications.          ¦ �   A 4683- xx 1 is failing up-loop.          ¦
 ¦                          ¦ �   The 4683- xx 1 store loop cable is        ¦
 ¦ The 4683- xx 1 store loop  ¦     failing.                                ¦
 ¦ adapter test was run     ¦ �   The 4683 base unit is failing.          ¦
 ¦ automatically and it     ¦ �   The primary store controller is         ¦
 ¦ detected no problems.    ¦     failing.                                ¦
 ¦                          ¦ �   The backup store controller is failing. ¦
 ¦ It is sending beacons    ¦ �   The distance exceeds 4000 feet (1220    ¦
 ¦ but not receiving        ¦     meters) between po wered-ON 4683- xx 1s on ¦
 ¦ beacons.                 ¦     the store loop.                         ¦
 ¦                          ¦                                             ¦
 ¦ The 4683 keyboard        ¦                                             ¦
 ¦ OFFLINE light is ON.     ¦                                             ¦
 +-------------------------------------------------- ----------------------+
  
 +---+
 ¦ 001 ¦
 +---+
 To display the terminal number, press S1, type 7, and press S2.
 To display messages at a point-of-sale terminal (wh en the keyboard OFFLINE
 light is ON), press S1, type 2, and press S2.
  
 Note:   On the ANPOS Keyboard (during some procedures) an d on the Enhanced
 Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 To display a system message at the store controller , sign on at the store
 controller, press System Request  and then press the M key.
  
 Warning:   Switching  POWER OFF at a 4684 affects operations at all
 point-of-sale terminals attached to it.
  
 - Before starting store loop problem determination,  obtain the filled-in
   "Terminal Identification Chart" from the book IBM 4680 Store System:
   Preparing Your Site .
  
   -- or --
  
   Obtain a store loop layout chart containing:
  
   �   The physical location of store controller(s) and  point-of-sale
       terminals
  
   �   The order of store controller(s) and point-of-sa le terminals on the
       store loop
  
   �   The terminal numbers.
  
 - Ensure the store loop cable is plugged into socke t 1 on the 4683- xx 1
   displaying message W005 and that the other end of  the cable is plugged
   into the store loop receptacle.  See Figure 30 in topic 7.1  and
   Figure 29 in topic 7.1 .
 Is there a backup store controller connected to thi s store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 002 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 003 ¦
 +---+
 - At the backup store controller, display the Backu p Store Loop status.
 Is the Backup Store Loop status "Providing Backup"?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 004 ¦
  ¦   +---+
  ¦   - Continue at Step 008 .
  ¦
  ¦
 +---+
 ¦ 005 ¦
 +---+
 - At the primary store controller, display the Stor e Loop Control status.
 The primary store controller is the controller that  has been designated to
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 control the store loop.  It is supported by the bac kup store controller.
 Is the Store Loop Control status "Controlling Loop" ?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 006 ¦
  ¦   +---+
  ¦   - Disconnect the primary store controller from  the store loop by
  ¦     unplugging its store loop cable from the sto re loop receptacle.
  ¦   Do not reconnect this store controller until the problem has been
  ¦   resolved.
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 007 ¦
 +---+
 Both store controllers are trying to control the st ore loop.  This
 condition is caused by attaching an active store co ntroller to the store
 loop when another active store controller is on the  store loop.
 - Disable the backup store controller.
 - Wait 15 seconds and enable the backup store contr oller.
 Return to normal store operation.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 008 ¦
 +---+
 (From step 004)
 - Disconnect the backup store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.  See Figure 30 in
   topic 7.1 .
 Do not reconnect this store controller until the problem has been
 resolved.
 - Wait 15 seconds and observe the keyboard lights o n the 4683 that was
   displaying message W005.
 Did the OFFLINE light go OFF?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 009 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 010 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the backup store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 011 ¦
 +---+
 (From steps 002, 006, and 009)
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 A store controller is active when it is:
  
     The only store controller on the store loop
     -- or --
     The primary store controller and its status is "Controlling Loop"
     -- or --
     The backup store controller and its status is " Providing Backup".
  
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 012 ¦
  ¦   +---+
  ¦   - Continue at Step 018 .
  ¦
  ¦
 +---+
 ¦ 013 ¦
 +---+
 - Note the information in the message and return to  the 4683 displaying
   message W005.
 - If it is a 4683- xx 2, go to its partner 4683- xx 1.  A 4683- xx 2 displays
   the status of its partner 4683- xx 1.  See the store loop layout chart.
 The store controller transmits data down-loop to th e first 4683- xx 1 and to
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 all the following 4683s on the store loop.  Each 46 83 receives its data
 from the 4683 or store controller up-loop from its position on the store
 loop.
 Is this the first powered-ON 4683- xx1 down-loop from the active store
 controller?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 014 ¦
  ¦   +---+
  ¦   - Continue at Step 023 .
  ¦
  ¦
 +---+
 ¦ 015 ¦
 +---+
 - Disconnect this 4683- xx 1 from the store loop by unplugging its store
   loop cable from the store loop receptacle.  See Figure 30 in topic 7.1 .
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 016 ¦
  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 052 .
  ¦
  ¦
 +---+
 ¦ 017 ¦
 +---+
 - Continue at Step 036 .
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 018 ¦
 +---+
 (From step 012)
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 019 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   adapter.
  ¦
  ¦
 +---+
 ¦ 020 ¦
 +---+
 - Return to the 4683- xx 1 displaying message W005.
 On this 4683, is the store loop cable plugged into socket 1 and into the
 store loop receptacle?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 021 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  socket 1 and the store
  ¦   loop receptacle.
  ¦
  ¦
 +---+
 ¦ 022 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the active store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 023 ¦
 +---+
 (From steps 014, 025, and 030)
 - Go to the next powered-ON 4683- xx 1 up-loop from this 4683.  See the
   store loop layout chart.
 Is U003 displayed?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 024 ¦
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  ¦   +---+
  ¦   - Continue at Step 026 .
  ¦
  ¦
 +---+
 ¦ 025 ¦
 +---+
 Return to Step 023 and continue up-loop from this 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 026 ¦
 +---+
 (From step 024)
 Is the keyboard OFFLINE light ON?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 027 ¦
  ¦   +---+
  ¦   - Continue at Step 031 .
  ¦
  ¦
 +---+
 ¦ 028 ¦
 +---+
 - At the 4683, press S1, type 2, and press S2 to display the OFFLINE
   message.
  
   Note:   On the ANPOS Keyboard (during some procedures) an d on the
   Enhanced Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 Did message W001 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 029 ¦
  ¦   +---+
  ¦   - Continue at Step 031 .
  ¦
  ¦
 +---+
 ¦ 030 ¦
 +---+
 Return to Step 023 and continue up-loop from this 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 031 ¦
 +---+
 (From steps 027 and 029)
 - Disconnect this 4683- xx 1 from the store loop by unplugging its store
   loop cable from the store loop receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 032 ¦
  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 034 .
  ¦
  ¦
 +---+
 ¦ 033 ¦
 +---+
 - Continue at Step 036 .
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 034 ¦
 +---+
 (From step 032)
 - Go to the next powered-ON 4683- xx 1 down-loop from this 4683.  See the
   store loop layout chart.
 - Disconnect this 4683- xx 1 from the store loop by unplugging its store
   loop cable from the store loop receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 035 ¦
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  ¦   +---+
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 043 .
  ¦
  ¦
 +---+
 ¦ 036 ¦
 +---+
 (From steps 017 and 033)
 Is the store loop cable plugged into socket 1 on th is 4683- xx1 base unit?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 037 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  socket 1.
  ¦
  ¦
 +---+
 ¦ 038 ¦
 +---+
 - Unplug the store loop cable from socket 1 on this  4683- xx 1 base unit.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 039 ¦
  ¦   +---+
  ¦   - Return to the 4683 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 040 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 041 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 042 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 043 ¦
 +---+
 (From step 035)
 Are there any powered-OFF 4683s connected to the st ore loop segment
 between the two powered-ON 4683s?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 044 ¦
  ¦   +---+
  ¦   The problem is in the store loop wiring or  the store loop receptacles
  ¦   for the 4683- xx 1s.
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 045 ¦
 +---+
 - One at a time, disconnect each powered-OFF 4683- xx 1 from the store loop
   segment by unplugging its store loop cable from t he store loop
   receptacle.
 - After each 4683 is disconnected, return to the ac tive store controller
   and display the system message by pressing System Request  and then
   pressing the M key.
 Did message W761 display?
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 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 046 ¦
  ¦   +---+
  ¦   If all powered-OFF 4683s have not  been disconnected, continue
  ¦   disconnecting them and displaying the system m essage at the active
  ¦   store controller.
  ¦   - or -
  ¦   If all powered-OFF 4683s have been disconnecte d, the problem is in
  ¦   the store loop wiring or  the store loop receptacles for the
  ¦   4683- xx 1s.
  ¦   - Reconnect all 4683s and report the problem t o the person
  ¦     responsible for repairing store loop wiring.
  ¦
  ¦
 +---+
 ¦ 047 ¦
 +---+
 - Unplug the store loop cable from socket 1 on the 4683- xx 1 that you just
   disconnected from the store loop.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 048 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 049 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 050 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 051 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 052 ¦
 +---+
 (From step 016)
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 053 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   adapter.
  ¦
  ¦
 +---+
 ¦ 054 ¦
 +---+
 - Disconnect the active store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 055 ¦
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  ¦   +---+
  ¦   The problem is in the active store controller,  the store loop
  ¦   adapter, or the store loop adapter cable.
  ¦   - Record keywords CONTROLLER and INCORROUT.
  ¦   At the active store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 056 ¦
 +---+
 - Reconnect the active store controller to the stor e loop.
 Are there any powered-OFF 4683- xx1s connected to the store loop segment
 between the 4683 displaying message W005 and the ac tive store controller?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 057 ¦
  ¦   +---+
  ¦   - The problem is in the store loop wiring betw een the active store
  ¦     controller and the 4683- xx 1 or  in the store loop receptacle for the
  ¦     store controller or 4683- xx 1.
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 058 ¦
 +---+
 - One at a time, disconnect each powered-OFF 4683- xx 1 from the store loop
   segment by unplugging its store loop cable from t he store loop
   receptacle.
 - After each 4683 is disconnected, return to the ac tive store controller
   and display the system message by pressing System Request  and then
   pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 059 ¦
  ¦   +---+
  ¦   If all powered-OFF 4683s have not  been disconnected, continue
  ¦   disconnecting them and displaying the system m essage at the active
  ¦   store controller.
  ¦   - or -
  ¦   If all powered-OFF 4683s have been disconnecte d, the problem is in
  ¦   the store loop wiring between the active store  controller and the
  ¦   4683- xx 1 or  in the store loop receptacle for the store control ler or
  ¦   4683- xx 1.
  ¦   - Reconnect all 4683s and report the problem t o the person
  ¦     responsible for repairing store loop wiring.
  ¦
  ¦
 +---+
 ¦ 060 ¦
 +---+
 - Unplug the store loop cable from socket 1 on the 4683- xx 1- xx 1 that you
   just disconnected from the store loop.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 061 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 062 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 063 ¦
  ¦   +---+
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  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 064 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
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 7.6 MAP 0140:  W762 Message
  
 +-------------------------------------------------- ----------------------+
 ¦ Symptom Explanation       ¦ Conditions That Could Cause This Symptom     ¦
 +--------------------------+----------------------- ----------------------¦
 ¦ The terminal number in   ¦ �   The 4683 may be powered-OFF (terminal   ¦
 ¦ this W762 message does   ¦     number displayed i n message W762).      ¦
 ¦ not respond to messages  ¦ �   The 4683 may be offline (terminal       ¦
 ¦ sent to it by the store  ¦     number displayed i n message W762).      ¦
 ¦ controller.              ¦ �   The 4683 is failing (terminal number    ¦
 ¦                          ¦     displayed in messa ge W762).             ¦
 ¦ The active store         ¦ �   The primary store controller is         ¦
 ¦ controller is receiving  ¦     failing.                                ¦
 ¦ end-of-polls.            ¦ �   The backup store controller is failing. ¦
 ¦                          ¦ �   The distance exceeds 4000 feet (1220    ¦
 ¦ The active store         ¦     meters) between po wered-ON 4683- xx 1s on ¦
 ¦ controller is not         ¦     the store loop.                         ¦
 ¦ receiving beacons.       ¦                                             ¦
 ¦                          ¦                                             ¦
 ¦ The store loop appears   ¦                                             ¦
 ¦ to be OK.                ¦                                             ¦
 +-------------------------------------------------- ----------------------+
  
 +---+
 ¦ 001 ¦
 +---+
 To display the terminal number, press S1, type 7, and press S2.
 To display messages at a point-of-sale terminal (wh en the keyboard OFFLINE
 light is ON), press S1, type 2, and press S2.
  
 Note:   On the ANPOS Keyboard (during some procedures) an d on the Enhanced
 Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 To display a system message at the store controller , sign on at the store
 controller, press System Request  and then press the M key.
  
 Warning:   Switching  POWER OFF at a 4684 affects operations at all
 point-of-sale terminals attached to it.
  
 - Before starting store loop problem determination,  obtain the filled-in
   "Terminal Identification Chart" from the book IBM 4680 Store System:
   Preparing Your Site .
  
   -- or --
  
   Obtain a store loop layout chart containing:
  
   �   The physical location of store controller(s) and  point-of-sale
       terminals
  
   �   The order of store controller(s) and point-of-sa le terminals on the
       store loop
  
   �   The terminal numbers.
  
 Is there a backup store controller connected to thi s store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 002 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 003 ¦
 +---+
 - At the backup store controller, display the Backu p Store Loop status.
 Is the Backup Store Loop status "Providing Backup"?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 004 ¦
  ¦   +---+
  ¦   - Continue at Step 008 .
  ¦
  ¦
 +---+
 ¦ 005 ¦
 +---+
 - At the primary store controller, display the Stor e Loop Control status.
 The primary store controller is the controller that  has been designated to
 control the store loop.  It is supported by the bac kup store controller.
 Is the Store Loop Control status "Controlling Loop" ?
 Yes  No
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  ¦    ¦
  ¦   +---+
  ¦   ¦ 006 ¦
  ¦   +---+
  ¦   - Disconnect the primary store controller from  the store loop by
  ¦     unplugging its store loop cable from the sto re loop receptacle.
  ¦     See Figure 28 in topic 7.1 .
  ¦   Do not reconnect this store controller until the problem has been
  ¦   resolved.
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 007 ¦
 +---+
 Both store controllers are trying to control the st ore loop.  This
 condition is caused by attaching an active store co ntroller to the store
 loop when another active store controller is on the  store loop.
 - Disable the backup store controller.
 - Wait 15 seconds and enable the backup store contr oller.
 Return to normal store operation.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 008 ¦
 +---+
 (From step 004)
 - Disconnect the backup store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.  See Figure 28 in
   topic 7.1 .
 Do not reconnect this store controller until the problem has been
 resolved.
 - Wait 15 seconds and observe the keyboard lights o n the 4683 that was
   displaying message W762.
 Did the OFFLINE light go OFF?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 009 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 010 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the backup store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 011 ¦
 +---+
 (From steps 002, 006, and 009)
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 A store controller is active when it is:
  
     The only store controller on the store loop
     -- or --
     The primary store controller and its status is "Controlling Loop"
     -- or --
     The backup store controller and its status is " Providing Backup".
  
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 012 ¦
  ¦   +---+
  ¦   - Continue at Step 015 .
  ¦
  ¦
 +---+
 ¦ 013 ¦
 +---+
 Did message W761 display also?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 014 ¦
  ¦   +---+
  ¦   For message W760, go to the Hardware Service Manual  for your store
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  ¦   controller and follow the procedures for Store  Loop Problems.
  ¦   - or -
  ¦   For message W764, follow "MAP 0150:  W764 Message" in topic 7.7 .
  ¦
  ¦
 +---+
 ¦ 015 ¦
 +---+
 (From step 012)
 - Go to the 4683 that has the terminal number displ ayed in message W762.
   If it is a 4683- xx 2, go to its partner 4683- xx 1.  A 4683- xx 2 displays
   the status of its partner 4683- xx 1.  See the store loop layout chart.
 - Switch POWER OFF at the 4683- xx 1.
 - Wait five seconds and switch power ON again.
 Did the 4683 IPL correctly?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 016 ¦
  ¦   +---+
  ¦   The failure symptom has changed.
  ¦   Follow the User Response  for the message in the IBM 4680 Store
  ¦   System:   Messages Guide .
  ¦   - or -
  ¦   Follow the Repair Action  for the symptom.
  ¦
  ¦
 +---+
 ¦ 017 ¦
 +---+
 - Wait at least two minutes for the 4683 to become operational.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 2 again?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 018 ¦
  ¦   +---+
  ¦   The 4683 is operating correctly now.
  ¦   - If the problem returns, record keywords CONT ROLLER and INCORROUT.
  ¦   At the active store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 019 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the active store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
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 7.7 MAP 0150:  W764 Message
  
 +-------------------------------------------------- ----------------------+
 ¦ Symptom Explanation       ¦ Conditions That Could Cause This Symptom     ¦
 +--------------------------+----------------------- ----------------------¦
 ¦ The active store         ¦ �   The store loop is open down-loop from   ¦
 ¦ controller is            ¦     the last active 46 83- xx 1.               ¦
 ¦ transmitting store loop  ¦ �   An inactive 4683- xx 1 is failing         ¦
 ¦ polls but it is not      ¦     down-loop from the  last active          ¦
 ¦ receiving end-of-polls   ¦     4683- xx 1.                               ¦
 ¦ or beacons.              ¦ �   The store loop cable is failing on the  ¦
 ¦                          ¦     last active 4683- xx 1.                   ¦
 ¦                          ¦ �   The base unit is failing on the last    ¦
 ¦                          ¦     active 4683- xx 1.                        ¦
 ¦                          ¦ �   The store loop cable is failing on the  ¦
 ¦                          ¦     active store contr oller.                ¦
 ¦                          ¦ �   The active store controller is failing. ¦
 ¦                          ¦ �   The distance exceeds 4000 feet (1220    ¦
 ¦                          ¦     meters) between th e last active         ¦
 ¦                          ¦     4683- xx 1 and the active store           ¦
 ¦                          ¦     controller.                             ¦
 +-------------------------------------------------- ----------------------+
  
 +---+
 ¦ 001 ¦
 +---+
 To display the terminal number, press S1, type 7, and press S2.
 To display messages at a point-of-sale terminal (wh en the keyboard OFFLINE
 light is ON), press S1, type 2, and press S2.
  
 Note:   On the ANPOS Keyboard (during some procedures) an d on the Enhanced
 Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 To display a system message at the store controller , sign on at the store
 controller, press System Request  and then press the M key.
  
 Warning:   Switching  POWER OFF at a 4684 affects operations at all
 point-of-sale terminals attached to it.
  
 - Before starting store loop problem determination,  obtain the filled-in
   "Terminal Identification Chart" from the book IBM 4680 Store System:
   Preparing Your Site .
  
   -- or --
  
   Obtain a store loop layout chart containing:
  
   �   The physical location of store controller(s) and  point-of-sale
       terminals
  
   �   The order of store controller(s) and point-of-sa le terminals on the
       store loop
  
   �   The terminal numbers.
  
 Is there a backup store controller connected to thi s store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 002 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 003 ¦
 +---+
 - At the backup store controller, display the Backu p Store Loop status.
 Is the Backup Store Loop status "Providing Backup"?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 004 ¦
  ¦   +---+
  ¦   - Continue at Step 008 .
  ¦
  ¦
 +---+
 ¦ 005 ¦
 +---+
 - At the primary store controller, display the Stor e Loop Control status.
 The primary store controller is the controller that  has been designated to
 control the store loop.  It is supported by the bac kup store controller.
 Is the Store Loop Control status "Controlling Loop" ?
 Yes  No
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  ¦    ¦
  ¦   +---+
  ¦   ¦ 006 ¦
  ¦   +---+
  ¦   - Disconnect the primary store controller from  the store loop by
  ¦     unplugging its store loop cable from the sto re loop receptacle.
  ¦     See Figure 30 in topic 7.1 .
  ¦   Do not reconnect this store controller until the problem has been
  ¦   resolved.
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 007 ¦
 +---+
 Both store controllers are trying to control the st ore loop.  This
 condition is caused by attaching an active store co ntroller to the store
 loop when another active store controller is on the  store loop.
 - Disable the backup store controller.
 - Wait 15 seconds and enable the backup store contr oller.
 Return to normal store operation.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 008 ¦
 +---+
 (From step 004)
 - Disconnect the backup store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.  See Figure 30 in
   topic 7.1 .
 Do not reconnect this store controller until the problem has been
 resolved.
 - Wait 15 seconds and display the system message at  the primary store
   controller by pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 009 ¦
  ¦   +---+
  ¦   - Continue at Step 011 .
  ¦
  ¦
 +---+
 ¦ 010 ¦
 +---+
 - Record keywords CONTROLLER and INCORROUT.
 At the backup store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 011 ¦
 +---+
 (From steps 002, 006, and 009)
 Are there any 4683- xx1s connected to the store loop?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 012 ¦
  ¦   +---+
  ¦   - Continue at Step 035 .
  ¦
  ¦
 +---+
 ¦ 013 ¦
 +---+
 - Go to the last active  4683- xx 1 on the store loop.  See the store loop
   layout chart.
 A 4683 is considered active if it has a terminal nu mber, is powered-ON,
 and attached to the store loop.
 - Disconnect this 4683 from the store loop by unplu gging its store loop
   cable from the store loop receptacle.  See Figure 30 in topic 7.1 .
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦    ¦
  ¦   +---+
  ¦   ¦ 014 ¦
  ¦   +---+
  ¦   (From steps 026 and 029)
  ¦   - Reconnect the 4683- xx 1 to the store loop and continue at Step 022 .
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  ¦
  ¦
 +---+
 ¦ 015 ¦
 +---+
 Is the store loop cable plugged into socket 1 on th is 4683- xx1 base unit?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 016 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  socket 1.
  ¦
  ¦
 +---+
 ¦ 017 ¦
 +---+
 - Unplug the store loop cable from socket 1 on this  4683- xx 1 base unit.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 018 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 019 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 020 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 021 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 022 ¦
 +---+
 (From step 014)
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 023 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the cable into  the store loop
  ¦   adapter.
  ¦
  ¦
 +---+
 ¦ 024 ¦
 +---+
 - Disconnect the active store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 025 ¦
  ¦   +---+
  ¦   The problem is in the active store controller,  the store loop
  ¦   adapter, or the store loop adapter cable.
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  ¦   - Record keywords CONTROLLER and INCORROUT.
  ¦   At the active store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 026 ¦
 +---+
 - Reconnect the active store controller to the stor e loop.
 Are there any powered-OFF 4683- xx1s connected to the store loop segment
 between the 4683 that you reconnected in Step 014  and the active store
 controller?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 027 ¦
  ¦   +---+
  ¦   The problem is in the store loop wiring betwee n the active store
  ¦   controller and the last active 4683- xx 1 or  in the store loop
  ¦   receptacle for the store controller or 4683- xx 1.
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
  ¦
  ¦
 +---+
 ¦ 028 ¦
 +---+
 - One at a time, disconnect each powered-OFF 4683- xx 1 from the store loop
   segment by unplugging its store loop cable from t he store loop
   receptacle.
 - After each 4683 is disconnected, return to the ac tive store controller
   and display the system message by pressing System Request  and then
   pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 029 ¦
  ¦   +---+
  ¦   If all powered-OFF 4683s have not  been disconnected, continue
  ¦   disconnecting them and displaying the system m essage at the active
  ¦   store controller.
  ¦   - or -
  ¦   If all powered-OFF 4683s have been disconnecte d, the problem is in
  ¦   the store loop wiring between the active store  controller and the
  ¦   4683- xx 1 that you reconnected in Step 014  or  in the store loop
  ¦   receptacle for the store controller or 4683- xx 1.
  ¦   - Reconnect all 4683s and report the problem t o the person
  ¦     responsible for repairing store loop wiring.
  ¦
  ¦
 +---+
 ¦ 030 ¦
 +---+
 - Unplug the store loop cable from socket 1 on the 4683- xx 1 that you just
   disconnected from the store loop.
 - Attach shorting plug 1B to the 4683-end of the ca ble.  See Figure 29 in
   topic 7.1 .
 - Plug the other end of the cable into the store lo op receptacle.
 - Return to the active store controller and display  the system message by
   pressing System Request  and then pressing the M key.
 Did the active store controller display message W76 0 or W764?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 031 ¦
  ¦   +---+
  ¦   - Return to the 4683- xx 1 and switch POWER OFF.
  ¦   Service the 4683 base unit.
  ¦
  ¦
 +---+
 ¦ 032 ¦
 +---+
 - Return to the 4683- xx 1 and examine its store loop receptacle for damage.
 Is the store loop receptacle OK?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 033 ¦
  ¦   +---+
  ¦   Report the problem to the person responsible f or repairing store loop
  ¦   wiring.
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  ¦
  ¦
 +---+
 ¦ 034 ¦
 +---+
 Correct the problem by exchanging the store loop ca ble attached to the
 4683.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 035 ¦
 +---+
 (From step 012)
 Is the store loop cable plugged into the store loop  adapter on the active
 store controller?   See Figure 30 in topic 7.1 .
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 036 ¦
  ¦   +---+
  ¦   Correct the problem by plugging the store loop  cable into the store
  ¦   loop adapter.
  ¦
  ¦
 +---+
 ¦ 037 ¦
 +---+
 - Disconnect the active store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.
 - Display the system message at the active store co ntroller by pressing
   System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 038 ¦
  ¦   +---+
  ¦   The problem is in the active store controller,  the store loop
  ¦   adapter, or the store loop adapter cable.
  ¦   - Record keywords CONTROLLER and INCORROUT.
  ¦   At the active store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 039 ¦
 +---+
 - Reconnect the active store controller to the stor e loop.
 The problem is in the store loop wiring or  the store loop receptacles for
 the 4683- xx 1s.
 Report the problem to the person responsible for re pairing store loop
 wiring.
 --------------------------------------------------- -----------------------
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 7.8 MAP 0160:  W772 Message
  
 +-------------------------------------------------- ----------------------+
 ¦ Symptom Explanation       ¦ Conditions That Could Cause This Symptom     ¦
 +--------------------------+----------------------- ----------------------¦
 ¦ The backup store         ¦ �   The store loop is open up-loop from the ¦
 ¦ controller is not        ¦     store controller.                       ¦
 ¦ receiving store loop     ¦ �   A 4683- xx 1 is failing up-loop.          ¦
 ¦ communications.          ¦ �   The backup store controller is failing. ¦
 ¦                          ¦ �   The primary store controller is         ¦
 ¦ The backup store         ¦     failing.                                ¦
 ¦ controller is sending    ¦ �   The distance exceeds 4000 feet (1220    ¦
 ¦ beacons but it is not    ¦     meters) between po wered-ON 4683- xx 1s on ¦
 ¦ receiving beacons.       ¦     the store loop.                         ¦
 +-------------------------------------------------- ----------------------+
  
 +---+
 ¦ 001 ¦
 +---+
 To display the terminal number, press S1, type 7, and press S2.
 To display messages at a point-of-sale terminal (wh en the keyboard OFFLINE
 light is ON), press S1, type 2, and press S2.
  
 Note:   On the ANPOS Keyboard (during some procedures) an d on the Enhanced
 Alphanumeric Keyboard, Esc  = S1 and Enter  = S2.
 To display a system message at the store controller , sign on at the store
 controller, press System Request  and then press the M key.
  
 Warning:   Switching  POWER OFF at a 4684 affects operations at all
 point-of-sale terminals attached to it.
  
 - Before starting store loop problem determination,  obtain the filled-in
   "Terminal Identification Chart" from the book IBM 4680 Store System:
   Preparing Your Site .
  
   -- or --
  
   Obtain a store loop layout chart containing:
  
   �   The physical location of store controller(s) and  point-of-sale
       terminals
  
   �   The order of store controller(s) and point-of-sa le terminals on the
       store loop
  
   �   The terminal numbers.
  
 - Display the system message at the primary store c ontroller by pressing
   System Request  and then pressing the M key.
 The primary store controller is the controller that  has been designated to
 control the store loop.  It is supported by the bac kup store controller.
 Did any current message display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 002 ¦
  ¦   +---+
  ¦   - Continue at Step 010 .
  ¦
  ¦
 +---+
 ¦ 003 ¦
 +---+
 Did message W760 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 004 ¦
  ¦   +---+
  ¦   The failure symptom has changed.
  ¦   Follow the User Response  for the message in the IBM 4680 Store
  ¦   System:   Messages Guide .
  ¦   - or -
  ¦   Follow the Repair Action  for the symptom.
  ¦
  ¦
 +---+
 ¦ 005 ¦
 +---+
 Is the terminal number 000 in the W760 message?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 006 ¦
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  ¦   +---+
  ¦   Go to the Hardware Service Manual  for your store controller and
  ¦   follow the procedures for Store Loop Problems.
  ¦
  ¦
 +---+
 ¦ 007 ¦
 +---+
 - Disconnect the backup store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.  See Figure 28 in
   topic 7.1 .
 - Display the system message at the primary store c ontroller by pressing
   System Request  and then pressing the M key.
 Did message W761 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 008 ¦
  ¦   +---+
  ¦   For message W760, go to the Hardware Service Manual  for your store
  ¦   controller and follow the procedures for Store  Loop Problems.
  ¦   - or -
  ¦   For message W764, follow "MAP 0150:  W764 Message" in topic 7.7 .
  ¦
  ¦
 +---+
 ¦ 009 ¦
 +---+
 The backup store controller is failing.
 - Record keywords CONTROLLER and INCORROUT.
 At the backup store controller, go to the Hardware Service Manual  for your
 store controller and check for power-on self test e rror messages.
 --------------------------------------------------- -----------------------
  
 +---+
 ¦ 010 ¦
 +---+
 (From step 002)
 - Disconnect the backup store controller from the s tore loop by unplugging
   its store loop cable from the store loop receptac le.  See Figure 28 in
   topic 7.1 .
 - Display the system message at the backup store co ntroller by pressing
   System Request  and then pressing the M key.
 Did message W774 display?
 Yes  No
  ¦    ¦
  ¦   +---+
  ¦   ¦ 011 ¦
  ¦   +---+
  ¦   The backup store controller is failing.
  ¦   - Record keywords CONTROLLER and INCORROUT.
  ¦   At the backup store controller, go to the Hardware Service Manual  for
  ¦   your store controller and check for power-on s elf test error
  ¦   messages.
  ¦
  ¦
 +---+
 ¦ 012 ¦
 +---+
 The primary store controller is failing.
 - Record keywords CONTROLLER and INCORROUT.
 At the primary store controller, go to the Hardware Service Manual  for
 your store controller and check for power-on self t est error messages.
 --------------------------------------------------- -----------------------
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 8.0 Topic 8.  Store Controller Reference Informatio n
 Store controller operation is a function the operat ing system.   The
 discussions in this topic can be used as reference for store systems
 consisting of 4693, 4684, or 4683 point-of-sale ter minals.
  
 When reading this topic, the various models of term inals may be
 interchanged according to the following chart:
  
     4684- xxx  may also be 4693-541
     4683- xx 1 may also be 4693-421 or 4693-321
      4683- x02 may also be 4693-202
  
  
 This topic contains reference information about the  local area network
 (LAN) and backup.   It may be applied to 4693 point-of-sale terminals, as
 well as 4680 point-of-sale terminals.
  
 Subtopics
 8.1  Local Area Network (LAN)
 8.2  Store Controller
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 8.1 Local Area Network (LAN)
  
 The LAN includes:
  
 �   The IBM PC network
 �   The IBM multiple controller feature
 �   The IBM PC network adapter in the store controll er
     -- or --
     The IBM token-ring adapter in the store control ler.
  
 Subtopics
 8.1.1  File Server Store Controller on the LAN
 8.1.2  Master Store Controller on the LAN
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 8.1.1 File Server Store Controller on the LAN
  
 If the file server becomes permanently disabled, th ere is a possibility
 that data can be lost.  Examples of the data that c an be lost are:
  
 �   Any information in the spool file of the failing  file server that has
     not been copied to the alternate file server.
  
 �   Any information in the I/O buffers of the failin g file server.
  
 When the configured file server is brought back up after being down, the
 following steps should be taken:
  
 Note:   If one store controller is both the master and th e file server,
 steps 1 and 2 of "Master Store Controller on the LAN" in topic 8.1.2
 should be done before starting here.  If this is th e case, you may not
 have to be concerned with stopping and starting bac kground applications.
  
 1.  If the alternate file server has been activated  as acting file server:
  
     a.  Stop any background applications that shoul d be running only  on
         the file server.
  
     b.  Deactivate the alternate (acting) file serv er.
  
 2.  Activate the configured file server as acting f ile server.
  
     Between the deactivation and activation of the file server there is a
     time when there is no file server.  During this  time no updates can be
     made to application mirrored files.
  
 3.  Start any necessary background applications on the Acting file server.
  
     Note:   If "Auto Resume" was selected during configuratio n, the
     following step is not needed.  Store loop contr ol resumes
     automatically after IPL.
  
 4.  Resume store loop control at the file server if  the file server has
     primary store loop responsibilities.
  
     When the file server resumes control of the sto re loop, for a short
     period of time the 4683s on the store loop are offline to the primary
     and backup store controllers.  During this time  file reads from the
     4683s (such as price lookup) cannot be performe d.
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 8.1.2 Master Store Controller on the LAN
  
 If the master store controller becomes permanently disabled, there is a
 possibility that data can be lost.  Examples of the  data that can be lost
 are:
  
 �   Any information in the spool file of the failing  master store
     controller that has not been copied to the alte rnate master store
     controller.
  
 �   Any information in the I/O buffers of the failin g master store
     controller.
  
 When the configured master store controller is brou ght back up after being
 down, the following steps should be taken:
  
 1.  If the alternate master store controller has be en activated as acting
     master, deactivate the alternate (acting) maste r.
  
 2.  Activate the configured master as acting master  store controller.
  
     Between the deactivation and activation of the master store controller
     there is a time when there is no master.  Durin g this time no updates
     can be made to compound files or system mirrore d files.
  
     Note:   If "Auto Resume" was selected during configuratio n, the
     following step is not needed.  Store loop contr ol resumes
     automatically after IPL.
  
 3.  Resume store loop control at the master store c ontroller if the master
     has primary store loop responsibilities.
  
     When the master store controller resumes contro l of the store loop,
     for a short period of time the 4683s on the sto re loop is offline to
     the primary and backup store controllers.  Duri ng this time file-reads
     from the 4683s (such as price lookup) cannot be  performed.
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 8.2 Store Controller
  
 Use this section to find additional information abo ut the store
 controller.
  
 Subtopics
 8.2.1  Backup Store Controller
 8.2.2  Backup Configurations
 8.2.3  Using the Supplemental Diskette to Recover from a PLD
 8.2.4  Displaying a Store Controller Message
 8.2.5  Message Description
 8.2.6  Message General Format
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 8.2.1 Backup Store Controller
 The 4680 Store System provides the capability for a  backup store
 controller to take control of the store loop if the  assigned primary store
 controller cannot function or is not available.  Th e backup store
 controller monitors the activity on the store loop while performing its
 other assigned duties.
  
 The backup store controller has two modes of operat ion that can be set
 from the keyboard:
  
 1.  Allowed : The backup store controller takes over the store loop if a
     backup request is received from a 4683.
  
 2.  Prevented : The backup store controller does NOT take over th e store
     loop if a backup request is received from a 468 3.
  
 While the backup store controller is controlling th e store loop, it can
 display any of the store loop messages that you wou ld normally see at the
 primary store controller, such as W760, W761, W762,  W763, and W764.
  
 The following are messages that can be displayed ON LY at the backup store
 controller:
  
 Message W770     A backup request was received from a 4683 on th e store
                 loop because the primary store cont roller is not
                 functioning.  The backup store cont roller status was
                 allowed .  Therefore, it is now in control of the store
                 loop.
  
 Message W771     A backup request was received from a 4683 on th e store
                 loop because the primary store cont roller is not
                 functioning.  The backup store cont roller status was
                 prevented .  Therefore, it did not take control of the
                 store loop.
  
 Message W772     The backup store controller, while monitoring t he activity
                 on the store loop, is not receiving  end-of-poll characters
                 or beacons from 4683s on the store loop.  It is sending
                 beacons down-loop to the primary st ore controller.
  
 Message W773     The backup store controller was in control of t he store
                 loop and the primary store controll er requested control of
                 the store loop.  The backup store c ontroller always honors
                 this request.
  
 Message W774     The backup store controller, while monitoring t he activity
                 on the store loop, is not receiving  polls or beacons from
                 4683s up-loop.  It is beaconing and  receiving its own
                 beacon.  This means there is no act ive primary store
                 controller and there are no 4683s o n the store loop.
  
  
 Figure 31  is a diagram of 4683s and two store controllers co nnected to a
 store loop to provide store controller backup.
  
  
 PICTURE 27
  
  
   NOTES:
  
     - This illustration represents a typical store loop , using the IBM Loop Wiring Concentrator.   Your store loop
       may not be wired like this, but the position of you r 4683s on the loop and their relationship to the s tore
       controller is similar.
  
     - The 4683-P can also be a 4683-001 or 4683-A01.   The 4683-002 can also be a 4683-A02.
  
     - The store controller transmits data to the first 4683 down-loop on the store loop.   This 4683 receives
       the data and passes it to the next 4683 down-loop.   This continues with each 4683 receiving data from
       the 4683 immediately up-loop from its position, and  passing it on to the next 4683 down-loop.
       The last 4683 down-loop passes the data back to the  store controller.
  
  
 Figure 31. Store Loop with Backup Store Controller
  
  
  
 PICTURE 28
  
  
 Figure 32. Examples of Configurations for Store Con troller Backup
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 8.2.2 Backup Configurations
  
 There are several options in connecting the store c ontrollers and the
 store loops, depending on requirements.   Figure 32 in topic 8.2.1  shows
 four possible configurations.  The four examples ar e:
  
 �   Two store controllers, with one having primary r esponsibility for a
     store loop and one serving in a backup capacity .
  
 �   Two store controllers, each one operating its ow n store loop and
     giving backup support for the other.
  
 �   Three store controllers, one has no primary resp onsibility for a store
     loop, but it gives backup support for the other  two store controllers.
  
 �   Three or more store controllers, arranged so tha t each one controls
     its own store loop and gives backup support for  one other.
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 8.2.3 Using the Supplemental Diskette to Recover fr om a PLD
  
 A loss of electrical power is referred to as a powe r line disturbance
 (PLD).  Although the 4680 Operating System can reco ver from most PLDs,
 PLDs can occur when the operating system is perform ing certain fixed disk
 functions that are not recoverable.  For example, t he store controller
 cannot recover when a PLD occurs while the 4680 Ope rating System is
 writing to:
  
 �   The disk files
 �   The subdirectories
 �   The file allocation table (FAT) sectors that are  mandatory for IPL.
  
     When the store controller fails to recover from a P LD, use the
     following procedure:
  
     1.  Switch POWER OFF at the store controller.
  
     2.  While you are waiting (about 20 seconds), i nsert the supplemental
         diskette into diskette drive A.
  
     3.  Switch power ON at the store controller.
  
     4.  Wait for the supplemental diskette to compl ete loading.  Loading
         is complete when the SYSTEM MAIN MENU displ ays.
  
     5.  At this point, the fixed disk has been corr ected for sectors that
         were not complete as a result of the PLD.  Remove the supplemental
         diskette and IPL from the fixed disk.
  
     6.  The store controller should now load as it did prior to the PLD.
         If the store controller does not IPL, it ma y be necessary to
         recover the 4680 Operating System from the previously prepared
         backup diskettes or tape (from streaming ta pe drive).  If any
         messages or codes are displayed as a result  of the IPL failure,
         find the message in the IBM 4680 Store System: Messages Guide .
  
     7.  After fixing the problem, return the supple mental diskette to its
         secure storage location.
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 8.2.4 Displaying a Store Controller Message
  
 When SYSTEM MESSAGE AVAILABLE appears in the lower right of the store
 controller display screen, there is a message avail able that has not been
 displayed.
  
 You can use the following procedure at any time to see the ten most recent
 messages in the system message file.  You can view all of the messages in
 the file by using the function keys described on th e screen.
  
 To display a system message at the store controller :
  
 1.  Sign on to the store controller using the store  procedures.
  
 2.  Press System Request , then type M.
  
 3.  The system messages are displayed on the screen .  If a new message is
     received while you are looking at this screen, the new message is not
     displayed until you press one of the function k eys.
  
 4.  Press QUIT to return to the screen that was displayed when yo u pressed
     System Request .
  
 5.  Find the message in the IBM 4680 Store System: Messages Guide .
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 8.2.5 Message Description
  
 Subtopics
 8.2.5.1  4680 BASIC Language Messages
 8.2.5.2  4680 Operating System Messages (Command Mode)
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 8.2.5.1 4680 BASIC Language Messages
  
 The 4680 BASIC language can issue error messages wh ile it is compiling and
 link-editing.  The following kinds of messages can be displayed:
  
 �   Compiler error messages
 �   Link86 error messages
 �   Runtime error messages
 �   Lib86 error messages
 �   Stack error messages
  
 See the IBM 4680 BASIC: Language Reference  for these messages.
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 8.2.5.2 4680 Operating System Messages (Command Mod e)
  
 The 4680 Operating System has functions other than those that support the
 sales environment.  Access to these additional func tions is through the
 command mode.  You can select command mode from the  SYSTEM MAIN MENU.
 While in this mode it is possible to receive error messages.  These error
 messages are also called SHELL messages.
  
 The HELPLVL parameter for the DEFINE command lets y ou specify how much
 online information is displayed with the error mess age.  If you are a
 beginning user, you can set the help level so the m essage contains
 detailed information to resolve the condition.  If you are a more
 experienced user, you can set the help level to pro vide a briefer message.
  
 Examples of the levels of help for a message are:
  
 +-------------------------------------------------- ----------------------+
 ¦ Help     ¦                                                              ¦
 ¦ Level    ¦ Description Level                                             ¦
 +---------+---------------------------------------- ----------------------¦
 ¦      1  ¦ Displays the command mode function, the  error source module, ¦
 ¦         ¦ and the return code.                                         ¦
 ¦         ¦                                                              ¦
 +---------+---------------------------------------- ----------------------¦
 ¦      2  ¦ Identifies the command and type of erro r in one sentence.    ¦
 ¦         ¦ An example of a level 2 error message i s:                    ¦
 ¦         ¦                                                              ¦
 ¦         ¦ "COPY: Write error"                                          ¦
 ¦         ¦                                                              ¦
 +---------+---------------------------------------- ----------------------¦
 ¦      3  ¦ Expands on the level 2 message and incl udes more specific    ¦
 ¦         ¦ information.  An example of a level 3 e rror message is:      ¦
 ¦         ¦                                                              ¦
 ¦         ¦ "COPY: An error occurred writing report .txt on A."           ¦
 ¦         ¦                                                              ¦
 +---------+---------------------------------------- ----------------------¦
 ¦      4  ¦ Expands on the level 3 message and ofte n suggests a possible ¦
 ¦         ¦ solution.  An example of a level 3 erro r message is:         ¦
 ¦         ¦                                                              ¦
 ¦         ¦ "COPY: An error occurred writing report .txt on A. Disk A is  ¦
 ¦         ¦ full.  You can erase unnecessary files to free up space".    ¦
 +-------------------------------------------------- ----------------------+
  
 See the IBM 4680 Store System: User's Guide  for selecting the level of
 help for error messages that occur in command mode.
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 8.2.6 Message General Format
  
 This is the general format for messages displayed a t the store controller .
  
   mm/dd hh:mm cc ttt s annn xxxxxxxx...xxxxxxxx
                        Bx/Sxxx/Exxx xxxx...xxxx
  
   Description:
  
     mm/dd    Month and Day the Message Was Logged
  
     hh:mm    Time of Day that the Message Was Logged
  
     cc        The Store Controller Identifier (ID)   Capital alphabetic,
              in the range of CC to ZZ, assigned by the controlle r load
              definition screen at configuration.
  
     ttt       Terminal Number   In decimal, from 000 to 999, if applicable.
  
     s         Message Severity Indicator   In decimal, from 1 to 5.
  
              Severity        Impact         Type of Error or Event
  
                 1           System         Affects multiple point-of-sale
                                           terminals or the entire system.
  
                 2           Unit           Affects a single physical unit
                                           such as a point-of-sale terminal
                                           or an input/output device.
  
                 3           Function       Affects the normal operation
                                           of a programming function.
  
                 4           Statistical    Indicates a statistical event/
                                           error has been detected or a
                                           sub-part of a programming
                                           function was affected.
  
                 5           Events         Indicates an expected occurrence
                                           such as an initial program
                                           load (IPL).
  
     annn      The Message Identifier
  
              Annn   - IBM 4680 General Sales Application
              Bnnn   - IBM 4680 Supermarket Application
              Cnnn   - IBM 4680 Chain Drug Sales Application
              Hnnn   - IBM 4680 Store Management Application
              Tnnnn   - Hardware Tests
              Unnn   - IPL
              Wnnn   - IBM 4680 Operating System
              Xnnn   - Debug
              Ynnn   - System Utilities
              Znnn    - Set Terminal Characteristics
  
  
     xxx...    Message Text
  
     Bx       System Log Section Indicator
  
              B1 - Store controller hardware errors
              B2 - Point-of-sale terminal hardware errors
              B3 - Point-of-sale terminal events
              B4 - Store controller events
              B5 - System events
              B6 - Application events
  
     Sxxx      The Source Code of the Originator of the Message
  
              S002 - IPL Command Processor
              S004 - File Services
              S006 - X.25 Driver
              S008 - Store Controller First Store Loop Adapter
              S009 - Store Controller Second Store Loop Adapter
              S010 - Host ASYNC Driver
              S011 - Host BSC Driver
              S012 - Common Communications
              S013 - Communications & Systems Management
              S014 - Host Command Processor (HCP)
              S015 - SDLC Driver
              S016 - SNA Driver
              S017 - Shared I/O Access Method
              S020 - DDA
              S021 - Token-Ring / PC Network
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              S022 - LAN (Local Area Network)
              S022 - PC Network Transporter
              S024 - System Menu Initialization
              S026 - SSRT Terminal
              S027 - SSRT Utilities
              S030 - Store Controller IPL
              S031 - Store Controller Partial Dump
              S032 - Dump Formatter
              S033 - Trace Formatter
              S034 - System Log Scan
              S035 - Performance Report
              S036 - Start Trace/Performance
              S037 - Problem Analysis Diskette
              S038 - Report Module Level
              S039 - Apply Software Maintenance
              S040 - Input Sequence Table Utility
              S041 - System Configuration Utility
              S042 - Print Configuration Utility
              S043 - Keyed File Utility
              S044 - Display Alter Utility
              S045 - Control File Build Utility
              S046 - File Distribution Utility
              S047 - Store Controller RAM Disk
              S048 - Remote Command Processor (RCP)
              S049 - Audible Alarm
              S050 - Host BSC - IBM ARTIC Adapter
              S051 - Host Async - IBM ARTIC Adapter
              S052 - Communications Driver - IBM ARTIC Adapter
              S053 - Remote Change Management Server (RCMS)
              S054 - Print Spooler
              S055 - Streaming Tape Drive
              S056 - Streaming Tape Drive Utility
              S057 - File Compression/Decompression
              S058 - 3270 Emulation in the Store Controller
              S059 - Remote System Function
              S064 - Application Loader
              S068 - Debug
              S069 - 3270 Emulation in the Point-of-Sale Terminal
              S070 - I/O Processor
              S072 - Point-of-Sale Terminal File Services
              S074 - Point-of-Sale Terminal Services
              S076 - Point-of-Sale Terminal Timer
              S078 - Remote I/O Access Method
              S080 - Point-of-Sale Terminal Store Loop
              S082 - Point-of-Sale Terminal Device Channel Adapte r
              S084 - Point-of-Sale Terminal IPL
              S085 - Point-of-Sale Terminal Partial Dump
              S086 - Set Terminal Characteristics
              S090 - Point-of-Sale Terminal Printer
              S091 - Point-of-Sale Terminal Matrix Keyboard
              S092 - Point-of-Sale Terminal 50-Key Keyboard
              S093 - Point-of-Sale Terminal Alphanumeric or ANPOS  Keyboard
              S094 - Cash Drawer Adapter
              S095 - Operator Display
              S096 - Alphanumeric Display
              S097 - Shopper Display
              S098 - Point-of-Sale Terminal Video Display Adapter
              S100 - Managers Keylock
              S102 - Optical Character Reader (OCR) Adapter
              S104 - Point-of-Sale Scanner
              S108 - Single-Track Magnetic Stripe Reader
              S109 - Dual-Track Magnetic Stripe Reader
              S110 - Scale Adapter
              S112 - Coin Dispenser Adapter
              S114 - Totals Retention
              S116 - Point-of-Sale Terminal Keyboard Tone
              S118 - Serial Port Adapter
              S120 - Magnetic Wand Adapter
              S122 - 1520 Hand-Held Scanner Model A02
              S124 - Hand-Held Bar Code Reader
              S125 - Point-of-Sale Terminal RAM Disk
              S126 - SSRT Store Controller
  
     Exxx      Event Code (See the "IBM 4680 Store System: Message s Guide".)
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 9.0 Topic 9.  Collecting Information About a Proble m
 This topic can be used to help gather information a bout a store system
 problem.
  
 When a store system consists of 4693 point-of-sale terminals, the
 operating system in use determines most of the info rmation gathering
 procedures.   Refer to the Operating System manual for your syste m.
  
 This topic includes the 4680 Store System procedure s for collecting and
 reporting system hardware information.   The store system is an 4680 Store
 System when the 4680 Operating System is running in  the store controller.
 This information can then be used to analyze proble ms.
  
 Subtopics
 9.1  Requesting a Store Controller Storage Dump
 9.2  Requesting a 4683 Storage Dump
 9.3  Requesting a Storage Dump Report
 9.4  Requesting a System Log Report
 9.5  Creating a 4680 Problem Analysis Diskette
 9.6  Requesting Store Controller Status
 9.7  Problem Data Collection Form
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 9.1 Requesting a Store Controller Storage Dump
  
 Subtopics
 9.1.1  IBM Personal Computer AT or PS/2 Storage Dump
 9.1.2  4684 Point of Sale Terminal Storage Dump
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 9.1.1 IBM Personal Computer AT or PS/2 Storage Dump
  
 Warning:  This procedure stops store operations.   The storage dump occurs
 and the store controller IPLs.
  
 1.  Press a dump switch on the Personal Computer AT  or PS/2.  See
     Figure 33 .
  
         Message W507 displays.
  
         If two store loop adapters are installed, y ou can press either
         dump switch.  They both do the same thing.
  
 2.  Wait for the dump to finish (approximately two minutes).
  
         Message W507 disappears and the store contr oller IPLs.
  
 3.  When the dump is complete, notify the store pro grammer.
  
     Note:   Figure 33  shows the store loop adapters installed in the
     Personal Computer AT.   The dump switch is in the same location on the
     store loop adapters in the PS/2.   The store loop adapters can be
     installed in any expansion slot in the Personal Com puter AT or PS/2.
     This figure shows them installed in slots 1 and 2 .
  
  
 PICTURE 29
  
  
 Figure 33. Location of Store Controller Dump Switch
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 9.1.2 4684 Point of Sale Terminal Storage Dump
  
 Warning:  This procedure stops store operations.   The storage dump occurs
 and the 4684 IPLs.
  
 1.  Press the dump switch shown in Figure 34 .
  
         Message W507 displays.
  
         Figure 33 in topic 9.1.1  shows the store loop adapters installed
         in the Personal Computer AT.  The dump swit ch is in the same
         location on the store loop adapters in the 4684 point-of-sale
         terminal.
  
 2.  Wait for the dump to finish (approximately two minutes).
  
         Message W507 disappears and the 4684 IPLs.
  
 3.  When the dump is complete, notify the store pro grammer.
  
     Note:   On a 4684 using the 4680 Operating System, both t he
     point-of-sale terminal dump and the store contr oller dump occur at the
     same time.  Also, both dumps are entered in the  store controller dump
     file.
  
  
 PICTURE 30
  
  
 Figure 34. Location of 4684 Dump Switch
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 9.2 Requesting a 4683 Storage Dump
  
 1.  Press the dump switch on the 4683- xx 1.  See Figure 35 .
  
         If this is a 4683- xx 2, you must press the dump switch on its
         partner 4683- xx 1 or 4684.
  
 2.  Wait for the dump to complete (approximately 10  minutes).
  
         While the dump is in progress, U008 display s.
         When the dump is complete, U008 disappears and the 4683 IPLs.
  
 3.  When the dump is complete, notify the store pro grammer.
  
     Note:   Message W052 is placed in the message queue at th e store
     controller.
  
  
 PICTURE 31
  
  
 Figure 35. Location of 4683 Dump Switch
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 9.3 Requesting a Storage Dump Report
  
 1.  Press System Request  on the store controller keyboard.
  
 2.  The SYSTEM KEYS screen displays.
  
 3.  On the SYSTEM KEYS screen, enter s  (Start New Application).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                               SYSTEM KEYS                            ¦
     ¦                                                                      ¦
     ¦         Type one of the following letters or a function key.         ¦
     ¦                                                                      ¦
     ¦         m   Access the System Messages Displa y screen.               ¦
     ¦         c   Access the Store Control Function s screen.               ¦
     ¦         b   Access the Background Application  Control screen.        ¦
     ¦         s   Start New Application.  (Displays  System Main Menu)      ¦
     ¦         w   Access the Window Control screen.                         ¦
     ¦         n   Pass control to the next higher n umbered window          ¦
     ¦             owned by this operator (Next).                           ¦
     ¦         p   Pass control to the next lower nu mbered window           ¦
     ¦             owned by this user (Preceding).                          ¦
     ¦         a   Access the Auxiliary Console Cont rol screen.             ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1   F2   F3QUIT F4   F5   F6   F7   F8   F9Disconnct            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
  
 4.  On the SYSTEM MAIN MENU, enter 6 (Problem Analysis Reports).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                            SYSTEM MAIN MENU                          ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   (User-defined text appears here)                         ¦
     ¦         2   (User-defined text appears here)                         ¦
     ¦         3   File Utilities                                           ¦
     ¦         4   Installation and Update Aids                             ¦
     ¦         5   Problem Analysis Data Collection                         ¦
     ¦         6   Problem Analysis Reports                                 ¦
     ¦         7   Command Mode                                             ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3     F4   F5   F6   F7   F8    F9SIGNOFF            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
 5.  On the PROBLEM ANALYSIS REPORT screen, enter 4 (Format Dump Data).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                         PROBLEM ANALYSIS REPO RT                      ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   Scan System Log Data                                     ¦
     ¦         2   Format System Trace Data                                 ¦
     ¦         3   Format Performance Data                                  ¦
     ¦         4   Format Dump Data                                         ¦
     ¦         5   Create Problem Analysis Diskette                         ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
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     +---------------------------------------------- ------------------------+
  
  
  
 6.  On the FORMAT DUMP DATA screen, enter 1 or 2 for the dump you want to
     format
     and then enter 1 (display) as the output destination.
     Note:  To prepare the dump report to copy to a problem an alysis
     diskette, enter 3 File for destination.
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                            FORMAT DUMP DATA                          ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   Terminal dump                                            ¦
     ¦         2   Controller dump                                          ¦
     ¦                                                                      ¦
     ¦         Type your selection number _                                 ¦
     ¦                                                                      ¦
     ¦         SELECT AN OUTPUT DESTINATION FROM THE  FOLLOWING:             ¦
     ¦                                                                      ¦
     ¦         1 = Display (default)   2 =  Printer   3 = File              ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
 7.  Examine the terminal number (if applicable), da te, time, and reason
     for the dump to determine if the dump file cont ains the dump you
     requested.  If the dump file does not contain t he dump you requested,
     try to recreate the problem and request the sto rage dump again.
  
 8.  Press Esc  to return to the PROBLEM ANALYSIS REPORT screen.
     Note:  You can return to the SYSTEM MAIN MENU by pressing  F3 after
     pressing Esc .
  
 9.  If you plan to create a problem analysis disket te, continue at step 5
     of "Requesting a System Log Report" in topic 9.4 .  On the SYSTEM LOG
     REPORT screen, enter 7 (All of the Above Reports).
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 9.4 Requesting a System Log Report
  
 1.  Press System Request  on the store controller keyboard.
  
 2.  The SYSTEM KEYS screen displays.
  
 3.  On the SYSTEM KEYS screen, enter s  (Start New Application).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                               SYSTEM KEYS                            ¦
     ¦                                                                      ¦
     ¦         Type one of the following letters or a function key.         ¦
     ¦                                                                      ¦
     ¦         m   Access the System Messages Displa y screen.               ¦
     ¦         c   Access the Store Control Function s screen.               ¦
     ¦         b   Access the Background Application  Control screen.        ¦
     ¦         s   Start New Application.  (Displays  System Main Menu)      ¦
     ¦         w   Access the Window Control screen.                         ¦
     ¦         n   Pass control to the next higher n umbered window          ¦
     ¦             owned by this operator (Next).                           ¦
     ¦         p   Pass control to the next lower nu mbered window           ¦
     ¦             owned by this user (Preceding).                          ¦
     ¦         a   Access the Auxiliary Console Cont rol screen.             ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1   F2   F3QUIT F4   F5   F6   F7   F8   F9Disconnct            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
  
 4.  On the SYSTEM MAIN MENU, enter 6 (Problem Analysis Reports).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                            SYSTEM MAIN MENU                          ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   (User-defined text appears here)                         ¦
     ¦         2   (User-defined text appears here)                         ¦
     ¦         3   File Utilities                                           ¦
     ¦         4   Installation and Update Aids                             ¦
     ¦         5   Problem Analysis Data Collection                         ¦
     ¦         6   Problem Analysis Reports                                 ¦
     ¦         7   Command Mode                                             ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3     F4   F5   F6   F7   F8    F9SIGNOFF            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
 5.  On the PROBLEM ANALYSIS REPORT screen, enter 1 (Scan System Log Data).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                         PROBLEM ANALYSIS REPO RT                      ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   Scan System Log Data                                     ¦
     ¦         2   Format System Trace Data                                 ¦
     ¦         3   Format Performance Data                                  ¦
     ¦         4   Format Dump Data                                         ¦
     ¦         5   Create Problem Analysis Diskette                         ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
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     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
 6.  On the SYSTEM LOG REPORT screen, enter the numb er corresponding to the
     System Log section you want.  For example, 1 is section B1, 2 is B2,
     and so forth.
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                            SYSTEM LOG REPORT                         ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   Controller Hardware Errors                               ¦
     ¦         2   Terminal Hardware Errors                                 ¦
     ¦         3   Terminal Events                                          ¦
     ¦         4   Controller Events                                        ¦
     ¦         5   System Events                                            ¦
     ¦         6   Application Events                                       ¦
     ¦         7   All of the above reports                                 ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
 7.  As the next screens appear, make selections to do the tasks you want.
     To get the System Log Report ready to copy to a  4680 Problem Analysis
     Diskette, enter 3 (File).
  
     +---------------------------------------------- ----------------------------+
     ¦                                                                          ¦
     ¦                      SYSTEM LOG REPORT                                   ¦
     ¦                      XXXXXXXXXXXXX LOG                                   ¦
     ¦         Type the necessary information.                                  ¦
     ¦                                                                          ¦
     ¦          START SCAN                                                      ¦
     ¦           Date  (mm/dd/yy)     01/01/86                                  ¦
     ¦           Time  (hh:mm)        00:00                                     ¦
     ¦                                                                          ¦
     ¦          STOP SCAN                                                       ¦
     ¦           Date  (mm/dd/yy)     12/31/99                                  ¦
     ¦           Time  (hh:mm)        23:59                                     ¦
     ¦                                                                          ¦
     ¦          CONTROLLER ID     *                                             ¦
     ¦          TERMINAL NUMBER   *                                             ¦
     ¦          SOURCE NUMBER     *                                             ¦
     ¦                                                                          ¦
     ¦          DESTINATION       1   1 = Display   2 = Printer  3 = File       ¦
     ¦          FORMAT MODE       1   1 = Long      2 = Short    3 = Both       ¦
     ¦                                                                          ¦
     ¦      When complete, press ENTER.                                         ¦
     ¦                                                                          ¦
     ¦     (Message line)                                                       ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10                 ¦
     ¦     (Status line)                                                        ¦
     ¦                                                                          ¦
     +---------------------------------------------- ----------------------------+
  
     Note:   XXXXXXXXXXXXX LOG indicates the log being display ed.
  
 8.  When the display indicates that report creation  is complete, press Esc
     to return to the PROBLEM ANALYSIS REPORT screen .
  
     Note:   You can return to the SYSTEM MAIN MENU by pressin g F3 after
     pressing Esc .
  
 9.  If you plan to create a problem analysis disket te, continue at step 5
     of "Creating a 4680 Problem Analysis Diskette" in topic 9.5 .  When the
     CREATE PROBLEM ANALYSIS DISKETTE screen appears , select System Log
     Report  and Terminal Dump  or Controller Dump .
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 9.5 Creating a 4680 Problem Analysis Diskette
  
 1.  Press System Request  on the store controller keyboard.
  
 2.  The SYSTEM KEYS screen displays.
  
 3.  On the SYSTEM KEYS screen, enter s  (Start New Application).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                               SYSTEM KEYS                            ¦
     ¦                                                                      ¦
     ¦         Type one of the following letters or a function key.         ¦
     ¦                                                                      ¦
     ¦         m   Access the System Messages Displa y screen.               ¦
     ¦         c   Access the Store Control Function s screen.               ¦
     ¦         b   Access the Background Application  Control screen.        ¦
     ¦         s   Start New Application.  (Displays  System Main Menu)      ¦
     ¦         w   Access the Window Control screen.                         ¦
     ¦         n   Pass control to the next higher n umbered window          ¦
     ¦             owned by this operator (Next).                           ¦
     ¦         p   Pass control to the next lower nu mbered window           ¦
     ¦             owned by this user (Preceding).                          ¦
     ¦         a   Access the Auxiliary Console Cont rol screen.             ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1   F2   F3QUIT F4   F5   F6   F7   F8   F9Disconnct            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
  
 4.  On the SYSTEM MAIN MENU, enter 6 (Problem Analysis Reports).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                            SYSTEM MAIN MENU                          ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   (User-defined text appears here)                         ¦
     ¦         2   (User-defined text appears here)                         ¦
     ¦         3   File Utilities                                           ¦
     ¦         4   Installation and Update Aids                             ¦
     ¦         5   Problem Analysis Data Collection                         ¦
     ¦         6   Problem Analysis Reports                                 ¦
     ¦         7   Command Mode                                             ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3     F4   F5   F6   F7   F8    F9SIGNOFF            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
 5.  On the PROBLEM ANALYSIS REPORTS screen, enter 5 (Create Problem
     Analysis Diskette).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                         PROBLEM ANALYSIS REPO RTS                     ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   Scan System Log Data                                     ¦
     ¦         2   Format System Trace Data                                 ¦
     ¦         3   Format Performance Data                                  ¦
     ¦         4   Format Dump Data                                         ¦
     ¦         5   Create Problem Analysis Diskette                         ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s ENTER _               ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
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 6.  Obtain a formatted diskette and insert it into the appropriate drive
     (A or B).
  
 7.  On the CREATE PROBLEM ANALYSIS DISKETTE screen,  select the reports to
     be copied to the diskette.  If you are going to  copy a system log
     report to the problem analysis diskette, you mu st first write the
     system log report to a file.  See step 7 of "Requesting a System Log
     Report" in topic 9.4 .  This is necessary for any of the REPORTs listed
     on the screen .
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                    CREATE PROBLEM ANALYSIS DI SKETTE                  ¦
     ¦                                                                      ¦
     ¦       Type an X by the item(s) you wish to be  copied......           ¦
     ¦                                                                      ¦
     ¦                                MODIFICATION   STATUS                 ¦
     ¦                                    DATE                              ¦
     ¦           SYSTEM LOG REPORT                                          ¦
     ¦           TERMINAL DUMP                                              ¦
     ¦           CONTROLLER DUMP                                            ¦
     ¦           SYSTEM TRACE REPORT                                        ¦
     ¦           PERFORMANCE REPORT                                         ¦
     ¦           MODULE LEVEL REPORT                                        ¦
     ¦                                                                      ¦
     ¦       Type the desired diskette selection:                           ¦
     ¦                                                                      ¦
     ¦           DESTINATION   1   1 = DISKETTE DRIV E A                     ¦
     ¦                             2 = DISKETTE DRIV E B                     ¦
     ¦                                                                      ¦
     ¦       Insert a formatted diskette into the se lected drive.           ¦
     ¦       To continue, press ENTER.                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
 8.  When the display indicates that diskette creati on is complete, press
     F3 twice to return to the SYSTEM MAIN MENU.
  
 9.  Remove the diskette from the drive, label it, a nd give it to the
     person responsible for problem analysis diskett es (help desk
     personnel, store programmer, or the IBM Support  Center for Software
     Assistance).
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 9.6 Requesting Store Controller Status
  
 1.  Press System Request  on the store controller keyboard.
  
 2.  The SYSTEM KEYS screen displays.
  
 3.  On the SYSTEM KEYS screen, enter c  (Access Store Control Functions).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                               SYSTEM KEYS                            ¦
     ¦                                                                      ¦
     ¦         Type one of the following letters or a function key.         ¦
     ¦                                                                      ¦
     ¦         m   Access the System Messages Displa y screen.               ¦
     ¦         c   Access the Store Control Function s screen.               ¦
     ¦         b   Access the Background Application  Control screen.        ¦
     ¦         s   Start New Application.  (Displays  System Main Menu)      ¦
     ¦         w   Access the Window Control screen.                         ¦
     ¦         n   Pass control to the next higher n umbered window          ¦
     ¦             owned by this operator (Next).                           ¦
     ¦         p   Pass control to the next lower nu mbered window           ¦
     ¦             owned by this user (Preceding).                          ¦
     ¦         a   Access the Auxiliary Console Cont rol screen.             ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦ (Message line)                                                       ¦
     ¦     F1   F2   F3QUIT F4   F5   F6   F7   F8   F9Disconnct            ¦
     ¦ (Status line)                                                        ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
     Note:   If the STORE CONTROL FUNCTIONS screen does not di splay after
     you enter c , press Esc .
  
 4.  On the STORE CONTROL FUNCTIONS screen, enter 2 (Controller Functions).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                         STORE CONTROL FUNCTIO NS                      ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   Terminal Functions                                       ¦
     ¦         2   Controller Functions                                     ¦
     ¦         3   System Functions                                         ¦
     ¦         4   LAN Control Functions                                    ¦
     ¦         5   System Functions                                         ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s Enter. _              ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
 5.  On the CONTROLLER FUNCTIONS screen, enter 1 (Display Controller
     Status).
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                           CONTROLLER FUNCTION S                       ¦
     ¦                                                                      ¦
     ¦         Select one of the following:                                 ¦
     ¦                                                                      ¦
     ¦         1   Display Controller Status                                ¦
     ¦         2   Enable Controller RAM Disk                               ¦
     ¦         3   Disable Controller RAM Disk                              ¦
     ¦         4   Load Controller Storage                                  ¦
     ¦         5   Dump Controller Storage                                  ¦
     ¦                                                                      ¦
     ¦         Type your selection number, then pres s Enter. _              ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1HELP F2   F3QUIT F4   F5   F6   F7   F8    F9   F10             ¦
     ¦     (Status line)                                                    ¦
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     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
  
     This list describes the items on CONTROLLER STATUS Page 1 of 3 .
  
     ITEM ON PAGE 1 of 3            INDICATES
  
     xx                             ID of the store control ler
  
     Type - Configured or Acting    Master
                                   File server
                                   Alternate master
                                   Alternate file se rver
  
     Loop 1 or 2 - Configured       Store loop control
                                   Backup store loop
  
     Loop 1 or 2 - Status           Controlling loop
                                   Backup allowed
                                   Backup prevented
                                   Providing backup
                                   Receiving backup
  
     System Trace -                 Active
                                   Inactive
  
     Performance Monitor -          Active
                                   Inactive
  
     Controller RAM disk -          Active
                                   Inactive
  
     Automatic Resume -             Active
                                   Inactive
  
  
 6.  Press PgDn to view page 2.
  
     This is an example of CONTROLLER STATUS Page 1.   Examples of
     CONTROLLER STATUS Page 2 and CONTROLLER STATUS Page 3 follow this one.
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                  CONTROLLER STATUS                Page 1 of 3        ¦
     ¦                        ID - xx                                       ¦
     ¦                      Time - 00:00                                    ¦
     ¦                                                                      ¦
     ¦         Type     - Configured: Master                                ¦
     ¦                                File Server                           ¦
     ¦                        Acting: Master                                ¦
     ¦                                File Server                           ¦
     ¦                                                                      ¦
     ¦         Loop 1   - Configured: Store Loop Con trol                    ¦
     ¦                        Status: Controlling Lo op                      ¦
     ¦                                                                      ¦
     ¦         Loop 2   - Configured: Backup Store L oop                     ¦
     ¦                        Status: Standby                               ¦
     ¦                                                                      ¦
     ¦         System Trace -         Inactive                              ¦
     ¦         Performance Monitor -  Inactive                              ¦
     ¦         Controller RAM Disk -  Inactive                              ¦
     ¦         Automatic Resume -     Active                                ¦
     ¦                                                                      ¦
     ¦         Press PgDn for additional controller status.                 ¦
     ¦         To refresh the status, press F9.                             ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1     F2   F3QUIT F4   F5   F6   F7   F8    F9Refresh   F10      ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
  
 7.  Press PgDn to view page 3.
  
     This is an example of CONTROLLER STATUS Page 2.
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                  CONTROLLER STATUS                Page 2 of 3        ¦
     ¦                        ID - xx                                       ¦
     ¦                      Time - 00:00                                    ¦
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     ¦                                                                      ¦
     ¦         Master                  xx            xx                     ¦
     ¦         File Server             xx            xx                     ¦
     ¦         Alternate Master        xx            xx                     ¦
     ¦         Alternate File Server   xx            xx                     ¦
     ¦                                                                      ¦
     ¦         Active Controller Connections:                               ¦
     ¦             xx  xx                                                   ¦
     ¦                                                                      ¦
     ¦         Inactive Controller Connections:                             ¦
     ¦             xx  xx  xx  xx  xx                                       ¦
     ¦                                                                      ¦
     ¦         Press PgUp to see the previous page o f controller status.    ¦
     ¦         Press PgDn for additional Controller status.                 ¦
     ¦         To refresh the status, press F9.                             ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1     F2   F3QUIT F4   F5   F6   F7   F8    F9Refresh            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
  
 8.  Press PgUp to view the previous pages.
  
     This is an example of CONTROLLER STATUS Page 3.
  
     +---------------------------------------------- ------------------------+
     ¦                                                                      ¦
     ¦                  CONTROLLER STATUS (Loop Stat us)   Page 3 of 3       ¦
     ¦                        ID - xx                                       ¦
     ¦                      Time - 00:00                                    ¦
     ¦                                                                      ¦
     ¦        -------- Loop 1 --------     -------- Loop 2 --------  Auto-  ¦
     ¦  Node  Configured  Acting:          Configure d:   Acting:     Resume ¦
     ¦                                                                      ¦
     ¦  xx    Control     Controlling      Backup        Standby      Y     ¦
     ¦  xx    Control     Controlling      Backup        Standby      N     ¦
     ¦  xx    Backup      Prevented        Backup        Standby            ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦                                                                      ¦
     ¦     Note:  Only active controllers (Nodes) ar e listed.               ¦
     ¦                                                                      ¦
     ¦            Press PgUp to see the previous pag e of controller status. ¦
     ¦            To refresh the status, press f9.                          ¦
     ¦                                                                      ¦
     ¦     (Message line)                                                   ¦
     ¦     F1     F2   F3QUIT F4   F5   F6   F7   F8    F9Refresh            ¦
     ¦     (Status line)                                                    ¦
     ¦                                                                      ¦
     +---------------------------------------------- ------------------------+
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 9.7 Problem Data Collection Form
  
   Date____________    Time_____________
  
   Store Number__________    Controller Number____________    Terminal Number____________
  
   Message (that you received)________________________ _________________________________________________
  
   Symptom (that you observed)________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   Describe the Problem_______________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   What were you trying to do?________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   Can you make the problem happen again?(Y=Yes, N=No)
  
   What else was happening in the store?
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   ___________________________________________________ _________________________________________________
  
   Choose keywords from the list on the other side of this form.
  
   Primary keywords:__________________________________ __________________________
  
   Additional keywords:_______________________________ __________________________
  
   Component ID =____________________
  
                   MAKE COPIES OF THIS FORM FOR FUTURE USE
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Primary       ¦                                                         ¦
 ¦ Keywords      ¦ Description                                              ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ AB           ¦ ABEND                                                   ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ ADRS         ¦ Address, Displacement, Offset                           ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DEVS         ¦ Device Type and Model                                   ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ FLDS         ¦ Fields, Label, Name                                     ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ LVLS         ¦ Levels                                                  ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ MSG          ¦ Message                                                 ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ OPCS         ¦ OP Codes, I/O Command Codes, T/P O P Codes, Request      ¦
 ¦              ¦ Codes                                                   ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ OVS          ¦ Overlaid Core                                           ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PCSS         ¦ Statements, Commands, JCL, Options , Parameters, Keys,   ¦
 ¦              ¦ Process Names, Environments, Speci al Characters,        ¦
 ¦              ¦ Diagnose Command, Responses, Physi cal Unit, Logical     ¦
 ¦              ¦ Unit                                                    ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PIDS         ¦ Component                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PUBS         ¦ Pub ID, Chapter, Page, Section, Ap pendix, TNL           ¦
 +--------------+----------------------------------- ----------------------¦
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 ¦ PRCS         ¦ Return Code, Status Code, Conditio n, Feedback           ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PTFS         ¦ PTF, APAR, Service Level                                ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ REGS         ¦ Registers                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ RIDS         ¦ Module, Macro, Csect, Exec, Access  Method, Subroutine,  ¦
 ¦              ¦ Panel                                                   ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ SIG          ¦ Signal                                                  ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ VALUE        ¦ Value                                                   ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ WS           ¦ Wait State                                              ¦
 +-------------------------------------------------- ----------------------+
  
  
 +-------------------------------------------------- ----------------------+
 ¦ Additional    ¦                                                         ¦
 ¦ Keywords      ¦ Description                                              ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ ADCS         ¦ Advanced Data Communications for S tores                 ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ ALERT        ¦ Diagnostic information generated b y a system that       ¦
 ¦              ¦ indicates potential system problem s.                    ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ APPLPGM      ¦ Store Application Program                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ ANDISP       ¦ Alphanumeric Display                                    ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ ANKBRD       ¦ Alphanumeric Keyboard                                   ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ ASM          ¦ Apply Software Maintenance                              ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ BALDUE       ¦ Balance Due                                             ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ B x /S xxx /E xxx  ¦ The information in a message that indicates the System  ¦
 ¦              ¦ Log section, the Source of the pro blem, and the Event   ¦
 ¦              ¦ that occurred.                                          ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ CASHDRAWER   ¦ The cash drawer on the point-of-sa le terminal.          ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ COMPILER     ¦ A program that decodes instruction s and produces a      ¦
 ¦              ¦ machine language program which can  be executed later.   ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ CONFIG       ¦ Configuration is the process of cr eating Operating      ¦
 ¦              ¦ System records that are used later  by the system to     ¦
 ¦              ¦ ensure that software support exits  for the hardware.    ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ CONSOLE      ¦ The store controller keyboard and display.              ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ CONTROLLER   ¦ The store controller that supports  the store loop.      ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ D/C/S        ¦ Department/Class/Stock                                  ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DEBUG        ¦ The process of correcting software  errors.              ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DISK         ¦ The resident fixed disk drive in t he store controller.  ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DISKETTE     ¦ The resident fixed diskette drive in the store          ¦
 ¦              ¦ controller.                                             ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DISPLAY      ¦ The monitor on the store controlle r.                    ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DRIVES       ¦ The software component that contro ls a device.          ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DSX          ¦ Distributed Systems Executive                           ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ DUMP         ¦ The contents of the memory in the point-of-sale         ¦
 ¦              ¦ terminal or store controller.                           ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ EAN          ¦ European Article Number                                 ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ EOT          ¦ End of Transmission                                     ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ HANG         ¦ Describes a problem where an attac hed device does not   ¦
 ¦              ¦ accept input or  the point-of-sale terminal or store     ¦
 ¦              ¦ controller cannot continue to oper ate.  For example,    ¦
 ¦              ¦ the keyboard does not accept input .                     ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ HOST         ¦ The system at the central-site.                         ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ INCORROUT    ¦ Describes a problem that is indica ted by incorrect      ¦
 ¦              ¦ output.                                                 ¦
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 +--------------+----------------------------------- ----------------------¦
 ¦ IPL          ¦ Initial Program Load                                    ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ KEYBOARD     ¦ 50-Key Keyboard                                         ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ LAN          ¦ Local Area Network                                      ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ MATRIXKBD    ¦ Matrix Keyboard                                         ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ OCR          ¦ Optical Character Reader                                ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ OPDISP       ¦ Operator Display                                        ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PERFM        ¦ Describes a problem that is perfor mance related.        ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PLD          ¦ Power Line Disturbance                                  ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PIPE         ¦ An in-memory buffer used by progra ms to exchange        ¦
 ¦              ¦ messages.                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ PROCESS      ¦ A task created by the operating sy stem each time an     ¦
 ¦              ¦ application begins execution.  The  process is defined   ¦
 ¦              ¦ to the system by the existence of a process descriptor  ¦
 ¦              ¦ record.                                                 ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ RAMDISK      ¦ In-memory disk files (point-of-sal e terminal or store   ¦
 ¦              ¦ controller)                                             ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ RC xxxxxxxx    ¦ Return Code                                             ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ READ         ¦ To acquire or interpret data from a storage device.     ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ SCANNER      ¦ A device that reads and interprets  bar codes, and       ¦
 ¦              ¦ generates signals corresponding to  the bar code         ¦
 ¦              ¦ characters.                                             ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ SESSION xx     ¦ The identification of a session where xx  equals a value ¦
 ¦              ¦ from 1 to 64.  The session is esta blished by the        ¦
 ¦              ¦ Operating System upon request to s upport communication  ¦
 ¦              ¦ between the store controller and o ne or more            ¦
 ¦              ¦ point-of-sale terminals.                                ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ SHOPDISP     ¦ Shopper Display                                         ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ SVC          ¦ Supervisor Call                                         ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ SYSFUNC      ¦ The function requested by pressing  specially programmed ¦
 ¦              ¦ keys the point-of-sale terminal or  store controller     ¦
 ¦              ¦ keyboard.                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ TAPE         ¦ Streaming Tape Drive                                    ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ TERMINALS    ¦ Any combination of 4683s or 4684s.                       ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ TRACE        ¦ collection of data exchanged betwe en two points for a   ¦
 ¦              ¦ specified period of time.                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ UPC          ¦ Universal Product Code                                  ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ USEREXIT     ¦ A call to user-written code from t he main application.  ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ VIDEODISP    ¦ Video Display                                           ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 1520-A01     ¦ 1520 Hand-Held Scanner Model A01                        ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 1520-A02     ¦ 1520 Hand-Held Scanner Model A02                        ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 3687-2       ¦ 3687 Checkout Scanner Model 2                           ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 4683-P       ¦ Model Px1                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 4683-1       ¦ Model 001                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 4683-2       ¦ Model 002                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 4683-A01     ¦ Model A01                                               ¦
 +--------------+----------------------------------- ----------------------¦
 ¦ 4683-A02     ¦ Model A02                                               ¦
 +-------------------------------------------------- ----------------------+
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 10.0 Topic 10.  Cables and Wiring Diagrams
 CAUTION:
 For your safety, connect equipment requiring electr ical power to a
 properly wired and grounded outlet.
  
 DANGER
 +-------------------------------------------------- ----------------------+
 ¦ During periods of lightning activity, do not connec t or disconnect any  ¦
 ¦ cables, or perform installation, maintenance, or re configuration.       ¦
 +-------------------------------------------------- ----------------------+
  
 Subtopics
 10.1  Wiring Diagrams for 4693, 4684, and 4683 Cables
 10.2  Wiring Diagrams for the 4683 Base Unit Power Suppl y Connectors
 10.3  Wiring Diagrams for the Model 1 or 2 Printer Card Connectors
 10.4  Wiring Diagrams for the Model 3 or 4 Printer Card Connectors
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 10.1 Wiring Diagrams for 4693, 4684, and 4683 Cable s
  
 Subtopics
 10.1.1  Cash Drawer A Connector and Cable
 10.1.2  Cash Drawer B Connector and Cable
 10.1.3  Coin Dispenser Connector and Cable
 10.1.4  Display A (Alphanumeric, Operator, or Shopper) Con nector and Cable
 10.1.5  Display B (Alphanumeric, Operator, or Shopper) Con nector and Cable
 10.1.6  Optical Character Reader (OCR) Connector and Cable
 10.1.7  Point-of-Sale Keyboard A and B Connector and Long Cable
 10.1.8  Point-of-Sale Keyboard A and B Connector and Short  Cable
 10.1.9  Enhanced A/N Keyboard Connector and Cable (4684, 4 693)
 10.1.10  RS-232C Device Connector and Cable
 10.1.11  RS-232C or Current Loop Device Connector and Cable
 10.1.12  RS-232C  Asynchronous/Communications Port
 10.1.13  RS-232C (Current Loop) Wrap Plug
 10.1.14  RS-232C (EIA) Wrap Plug
 10.1.15  Scale Connector and Cable
 10.1.16  Special Attachment Cable (Remote Alarm and Non-IBM  Cash Drawer)
 10.1.17  Special Attachment "Y" Cable (1520 Model A02 and D ual-Track MSR)
 10.1.18  System Unit Printer (Parallel Port) - 4684 and 469 3
 10.1.19  Serial I/O (Asynchronous) Port - 4693
 10.1.20  4693 Serial I/O (Asynchronous) Wrap Plug
 10.1.21  3687 Point of Sale Scanner Model 002 Adapter Conne ctor and Cable
 10.1.22  4696/4697 Point-of-Sale Scanner Connector and Cabl e
 10.1.23  Point-of-Sale Printer Model 1, 2, 3, or 4 Connecto r and Cable
 10.1.24  4680/4690 Store Loop Connector and Cable
 10.1.25  4683 Video Display (5-inch / Distributed) Connecto r and Cable
 10.1.26  4683 Video Display (Except 5-Inch) Connector and C able
 10.1.27  4684/4693 9-Inch Video Display Connector and Cable
 10.1.28  Point-of-Sale Terminal Connector and Cable
 10.1.29  Baseband Network Cable Adapter
 10.1.30  Baseband Network Cable and Connectors
 10.1.31  Baseband Network Cable and Data Connector
 10.1.32  PS/2 Cable to Data Connector
 10.1.33  PS/2 Baseband to 4684 Baseband Connector
 10.1.34  4684 Baseband Network Wrap Plug
 10.1.35  4684 Baseband Network Terminator Plug
 10.1.36  X.25 Interface Co-Processor/2 Cable Wiring
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 10.1.1 Cash Drawer A Connector and Cable
  
 +-------------------------------------------------- -----+
 ¦      Connector       ¦      Line      ¦  Cash Drawer A   ¦
 ¦  (4683, 4684, 4693)  ¦  Description   ¦    Connector     ¦
 +---------------------+---------------+------------ -----¦
 ¦         3A-1        ¦     Switch    ¦      Pin 4      ¦
 +---------------------+---------------+------------ -----¦
 ¦         3A-2        ¦     Switch    ¦      Pin 3      ¦
 +---------------------+---------------+------------ -----¦
 ¦         3A-3        ¦     Signal    ¦      Pin 2      ¦
 +---------------------+---------------+------------ -----¦
 ¦         3A-4        ¦    +36 V dc   ¦      Pin 1      ¦
 +-------------------------------------------------- -----+
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 10.1.2 Cash Drawer B Connector and Cable
  
 +-------------------------------------------------- -----+
 ¦      Connector       ¦      Line      ¦  Cash Drawer B   ¦
 ¦  (4683, 4684, 4693)  ¦  Description   ¦    Connector     ¦
 +---------------------+---------------+------------ -----¦
 ¦         3B-1        ¦     Switch    ¦      Pin 4      ¦
 +---------------------+---------------+------------ -----¦
 ¦         3B-2        ¦     Switch    ¦      Pin 3      ¦
 +---------------------+---------------+------------ -----¦
 ¦         3B-3        ¦     Signal    ¦      Pin 2      ¦
 +---------------------+---------------+------------ -----¦
 ¦         3B-4        ¦    +36 V dc   ¦      Pin 1      ¦
 +-------------------------------------------------- -----+
  
  
 PICTURE 32
  
  
 Figure 36. Cash Drawer Cable Wiring
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 10.1.3 Coin Dispenser Connector and Cable
  
 +-------------------------------------------------- ----------+
 ¦   Connector    ¦           Line           ¦  Coin Dispenser   ¦
 ¦  (4683 only)   ¦       Description        ¦     Connector     ¦
 +---------------+-------------------------+-------- ----------¦
 ¦      29-1     ¦        Coin data        ¦       P in 1      ¦
 +---------------+-------------------------+-------- ----------¦
 ¦      29-2     ¦        Coin clock       ¦       P in 2      ¦
 +---------------+-------------------------+-------- ----------¦
 ¦      29-3     ¦  Coin dispenser enable  ¦       P in 3      ¦
 +---------------+-------------------------+-------- ----------¦
 ¦      29-4     ¦      +5 V dc return     ¦       P in 4      ¦
 +---------------+-------------------------+-------- ----------¦
 ¦               ¦         Not used        ¦       P in 6      ¦
 +---------------+-------------------------+-------- ----------¦
 ¦               ¦         Not used        ¦       P in 7      ¦
 +---------------+-------------------------+-------- ----------¦
 ¦               ¦         Not used        ¦       P in 8      ¦
 +---------------+-------------------------+-------- ----------¦
 ¦               ¦         Not used        ¦       P in 9      ¦
 +-------------------------------------------------- ----------+
  
  
 PICTURE 33
  
  
 Figure 37. Coin Dispenser Cable Wiring
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 10.1.4 Display A (Alphanumeric, Operator, or Shoppe r) Connector and Cable
  
 +-------------------------------------------------- ---------+
 ¦       Connector       ¦         Line          ¦  Display A   ¦
 ¦  (4683, 4684, 4693)   ¦      Description      ¦  Connector   ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4A-1         ¦    +12 V dc return   ¦    Pin 4    ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4A-2         ¦     Serial I/O B     ¦    Pin 3    ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4A-3         ¦     Serial I/O A     ¦    Pin 2    ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4A-4         ¦       +12 V dc       ¦    Pin 1    ¦
 +-------------------------------------------------- ---------+
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 10.1.5 Display B (Alphanumeric, Operator, or Shoppe r) Connector and Cable
  
 +-------------------------------------------------- ---------+
 ¦       Connector       ¦         Line          ¦  Display B   ¦
 ¦  (4683, 4684, 4693)   ¦      Description      ¦  Connector   ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4B-1         ¦    +12 V dc return   ¦    Pin 4    ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4B-2         ¦     Serial I/O A     ¦    Pin 3    ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4B-3         ¦     Serial I/O B     ¦    Pin 2    ¦
 +----------------------+----------------------+---- ---------¦
 ¦         4B-4         ¦       +12 V dc       ¦    Pin 1    ¦
 +-------------------------------------------------- ---------+
  
  
 PICTURE 34
  
  
 Figure 38. Display Cable Wiring
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 10.1.6 Optical Character Reader (OCR) Connector and  Cable
  
 +-------------------------------------------------- ----------------------------+
 ¦  Connector  ¦            ¦             ¦  Connector  ¦            ¦            ¦
 ¦    (4683    ¦    Line     ¦   OCR Wand  ¦    (4683    ¦    Line     ¦  OCR Wand  ¦
 ¦    only)    ¦ Description ¦  Connector   ¦    only)    ¦ Description ¦  Connector  ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-1    ¦  Reserved  ¦    Pin 16   ¦    21-9    ¦   OCR EOT  ¦    Pin 8   ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-2    ¦ OCR data 1 ¦    Pin 1    ¦    21-10   ¦  OCR data  ¦    Pin 9   ¦
 ¦            ¦            ¦             ¦            ¦    ready   ¦            ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-3    ¦ OCR data 2 ¦    Pin 2    ¦    21-11   ¦  Reserved  ¦   Pin 18   ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-4    ¦ OCR data 3 ¦    Pin 3    ¦    21-12   ¦   +5 V dc  ¦   Pin 22   ¦
 ¦            ¦            ¦             ¦            ¦   return   ¦            ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-5    ¦ OCR data 4 ¦    Pin 4    ¦    21-13   ¦  OCR user  ¦   Pin 10   ¦
 ¦            ¦            ¦             ¦            ¦    ready   ¦            ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-6    ¦ OCR data 5 ¦    Pin 5    ¦    21-14   ¦  Reserved  ¦   Pin 23   ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-7    ¦ OCR data 6 ¦    Pin 6    ¦    21-15   ¦  Reserved  ¦   Pin 24   ¦
 +------------+------------+-------------+---------- --+------------+------------¦
 ¦    21-8    ¦  OCR edit  ¦    Pin 7    ¦    21-16   ¦  Reserved  ¦   Pin 25   ¦
 ¦            ¦    check   ¦             ¦            ¦            ¦            ¦
 +-------------------------------------------------- ----------------------------+
  
  
 PICTURE 35
  
  
 Figure 39. OCR Wand Cable Wiring
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 10.1.7 Point-of-Sale Keyboard A and B Connector and  Long Cable
  
 +-------------------------------------------------- --------------------------------------+
 ¦   Connector   ¦              ¦              ¦   Connector   ¦              ¦             ¦
 ¦ (4683, 4684,  ¦     Line      ¦  Keyboard A   ¦ (4683, 4684,  ¦     Line      ¦  Keyboard B  ¦
 ¦     4693)     ¦  Description  ¦   Connector   ¦     4693)     ¦  Description  ¦  Connector   ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-1     ¦   Reserved   ¦     Pin 8    ¦     5B-1     ¦   Reserved   ¦    Pin 8    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-2     ¦    +5 V dc   ¦     Pin 7    ¦     5B-2     ¦    +5 V dc   ¦    Pin 7    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-3     ¦    +5 V dc   ¦     Pin 6    ¦     5B-3     ¦    +5 V dc   ¦    Pin 6    ¦
 ¦              ¦    return    ¦              ¦              ¦    return    ¦             ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-4     ¦ Serial I/O B ¦     Pin 5    ¦     5B-4     ¦ Serial I/O B ¦    Pin 5    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-5     ¦ Serial I/O A ¦     Pin 4    ¦     5B-5     ¦ Serial I/O A ¦    Pin 4    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-6     ¦    +5 V dc   ¦     Pin 3    ¦     5B-6     ¦    +5 V dc   ¦    Pin 3    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-7     ¦    +5 V dc   ¦     Pin 2    ¦     5B-7     ¦    +5 V dc   ¦    Pin 2    ¦
 ¦              ¦    return    ¦              ¦              ¦    return    ¦             ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-8     ¦   Reserved   ¦     Pin 1    ¦     5B-8     ¦   Reserved   ¦    Pin 1    ¦
 +-------------------------------------------------- --------------------------------------+
  
  
 PICTURE 36
  
  
 Figure 40. Long Keyboard Cable Wiring
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 10.1.8 Point-of-Sale Keyboard A and B Connector and  Short Cable
  
 +-------------------------------------------------- --------------------------------------+
 ¦   Connector   ¦              ¦              ¦   Connector   ¦              ¦             ¦
 ¦ (4683, 4684,  ¦     Line      ¦  Keyboard A   ¦ (4683, 4684,  ¦     Line      ¦  Keyboard B  ¦
 ¦     4693)     ¦  Description  ¦   Connector   ¦     4693)     ¦  Description  ¦  Connector   ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-1     ¦   Reserved   ¦     Pin 8    ¦     5B-1     ¦   Reserved   ¦    Pin 8    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-2     ¦   Reserved   ¦     Pin 7    ¦     5B-2     ¦   Reserved   ¦    Pin 7    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-3     ¦    +5 V dc   ¦     Pin 6    ¦     5B-3     ¦    +5 V dc   ¦    Pin 6    ¦
 ¦              ¦    return    ¦              ¦              ¦    return    ¦             ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-4     ¦ Serial I/O B ¦     Pin 5    ¦     5B-4     ¦ Serial I/O A ¦    Pin 5    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-5     ¦ Serial I/O A ¦     Pin 4    ¦     5B-5     ¦ Serial I/O B ¦    Pin 4    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-6     ¦    +5 V dc   ¦     Pin 3    ¦     5B-6     ¦    +5 V dc   ¦    Pin 3    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-7     ¦   Reserved   ¦     Pin 2    ¦     5B-7     ¦   Reserved   ¦    Pin 2    ¦
 +--------------+--------------+--------------+----- ---------+--------------+-------------¦
 ¦     5A-8     ¦   Reserved   ¦     Pin 1    ¦     5B-8     ¦   Reserved   ¦    Pin 1    ¦
 +-------------------------------------------------- --------------------------------------+
  
  
 PICTURE 37
  
  
 Figure 41. Short Keyboard Cable Wiring
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 10.1.9 Enhanced A/N Keyboard Connector and Cable (4 684, 4693)
  
  
 PICTURE 38
  
  
 Figure 42. Enhanced A/N Keyboard Cable Continuity C heck
  
  
  
 PICTURE 39
  
  
 Figure 43. Enhanced A/N Keyboard Cable Pin Voltages
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 10.1.10 RS-232C Device Connector and Cable
  
 +-------------------------------------------------- -------------------------------------------+
 ¦   Connector   ¦                  ¦   RS-232C   ¦   Connector   ¦                  ¦   RS-232C   ¦
 ¦  (4683 only)  ¦ Line Description  ¦  Connector  ¦  (4683 only)  ¦ Line Description  ¦  Connector  ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     23-1     ¦   Transmit Data  ¦    Pin 2   ¦     23-5     ¦      Ground      ¦    Pin 7   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     23-2     ¦     Reserved     ¦  Reserved  ¦     23-6     ¦   Clear to Send  ¦    Pin 5   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     23-3     ¦   Receive Data   ¦    Pin 3   ¦     23-7     ¦  Data Set Ready  ¦  Pin 6 & 8 ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     23-4     ¦  Request to Send ¦    Pin 4   ¦     23-8     ¦   Data Terminal  ¦   Pin 20   ¦
 ¦              ¦                  ¦            ¦              ¦       Ready      ¦            ¦
 +-------------------------------------------------- -------------------------------------------+
  
  
 PICTURE 40
  
  
 Figure 44. RS-232C Cable Wiring
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 10.1.11 RS-232C or Current Loop Device Connector an d Cable
  
 +-------------------------------------------------- ------------------------------+
 ¦   Connector    ¦                                    ¦  RS-232C or Current Loop   ¦
 ¦  (4683 only)   ¦          Line Description           ¦      Device Connector      ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-1     ¦              Reserved              ¦       Not connected       ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-2     ¦            Transmit Data           ¦           Pin 2           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-3     ¦              Reserved              ¦       Not connected       ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-4     ¦            Receive Data            ¦           Pin 3           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-5     ¦              Reserved              ¦       Not connected       ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-6     ¦           Request to Send          ¦           Pin 4           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-7     ¦              Reserved              ¦       Not connected       ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-8     ¦            Clear to Send           ¦           Pin 5           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦      25-9     ¦   + Transmit Data (current loop)   ¦           Pin 18          ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦     25-10     ¦           Data Set Ready           ¦           Pin 6           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦     25-11     ¦            Signal Ground           ¦           Pin 7           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦     25-12     ¦         Data Terminal Ready        ¦           Pin 20          ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦     25-13     ¦         Data Carrier Detect        ¦           Pin 8           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦     25-14     ¦    + Receive Data (current loop)   ¦           Pin 9           ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦     25-15     ¦   - Receive Return (current loop)   ¦           Pin 11          ¦
 +---------------+---------------------------------- --+---------------------------¦
 ¦     25-16     ¦  - Transmit Return (current loop)   ¦           Pin 25          ¦
 +-------------------------------------------------- ------------------------------+
  
  
  
 PICTURE 41
  
  
 Figure 45. RS-232C or Current Loop Device Cable Wir ing
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 10.1.12 RS-232C  Asynchronous/Communications Port
  
 +-------------------------------------------------- ------------------------+
 ¦ Pin Number  ¦      Signal Name       ¦ Pin Number  ¦       Signal Name       ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      1     ¦     Not connected     ¦     14     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      2     ¦     Transmit data     ¦     15     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      3     ¦      Receive data     ¦     16     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      4     ¦    Request to send    ¦     17     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      5     ¦     Clear to send     ¦     18     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      6     ¦     Data set ready    ¦     19     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      7     ¦     Signal ground     ¦     20     ¦    Data terminal ready  ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      8     ¦  Data carrier detect  ¦     21     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦      9     ¦     Not connected     ¦     22     ¦       Ring indicate     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦     10     ¦     Not connected     ¦     23     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦     11     ¦     Not connected     ¦     24     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦     12     ¦     Not connected     ¦     25     ¦       Not connected     ¦
 +------------+-----------------------+------------+ ------------------------¦
 ¦     13     ¦     Not connected     ¦      -     ¦             -           ¦
 +-------------------------------------------------- ------------------------+
  
  
 PICTURE 42
  
  
 Figure 46. RS-232C Asynchronous/Communications Conn ector Wiring
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 10.1.13 RS-232C (Current Loop) Wrap Plug
  
  
  
     Pin 9 (+ Receive Data) is connected to pin 18 ( + Transmit Data).
  
     Pin 11 (- Receive Return) is connected to pin 2 5 (- Transmit Return).
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RS-232C (Current Loop) Wrap Plug

¦ Copyright IBM Corp. 1993
10.1.13 - 1



 10.1.14 RS-232C (EIA) Wrap Plug
  
  
  
     Pin 2 (Transmit Data) is connected to pin 3 (Re ceive Data).
  
     Pin 4 (Request to Send) is connected to pin 5 ( Clear to Send).
  
     Pin 6 (Data Set Ready) is connected to pin 20 ( Data Terminal Ready).
  
  
 PICTURE 43
  
  
 Figure 47. Wrap Plug Wiring
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 10.1.15 Scale Connector and Cable
  
 +-------------------------------------------------- ------+
 ¦   Connector    ¦                    ¦                   ¦
 ¦  (4683 only)   ¦  Line Description   ¦  Scale Connector   ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-1     ¦    Scale Inhibit   ¦       Pin 19       ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-2     ¦    Scale Data 1    ¦       Pin 1       ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-3     ¦    Scale Data 2    ¦       Pin 2       ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-4     ¦    Scale Data 4    ¦       Pin 3       ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-5     ¦    Scale Data 8    ¦       Pin 4       ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-6     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-7     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-8     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦      21-9     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦     21-10     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦     21-11     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦     21-12     ¦    Signal Ground   ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦     21-13     ¦     Scale clock    ¦       Pin 11       ¦
 +---------------+--------------------+------------- ------¦
 ¦     21-14     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦     21-15     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +---------------+--------------------+------------- ------¦
 ¦     21-16     ¦      Reserved      ¦   Pin 22, 23 , 24  ¦
 +-------------------------------------------------- ------+
  
  
 PICTURE 44
  
  
 Figure 48. Scale Cable Wiring
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 10.1.16 Special Attachment Cable (Remote Alarm and Non-IBM Cash Drawer)
  
 +-------------------------------------------------- ------------+
 ¦       Connector       ¦                  ¦ Special Attachment  ¦
 ¦  (4683, 4684, 4693)   ¦ Line Description  ¦      Connector      ¦
 +----------------------+------------------+-------- ------------¦
 ¦           -          ¦     not used     ¦        Pin 1       ¦
 +----------------------+------------------+-------- ------------¦
 ¦           -          ¦     not used     ¦        Pin 2       ¦
 +----------------------+------------------+-------- ------------¦
 ¦           -          ¦     not used     ¦        Pin 3       ¦
 +----------------------+------------------+-------- ------------¦
 ¦           -          ¦     not used     ¦        Pin 4       ¦
 +----------------------+------------------+-------- ------------¦
 ¦           -          ¦     not used     ¦        Pin 5       ¦
 +----------------------+------------------+-------- ------------¦
 ¦          3-1         ¦     DC ground    ¦        Pin 6       ¦
 +----------------------+------------------+-------- ------------¦
 ¦          3-2         ¦      sensor      ¦        Pin 7       ¦
 +----------------------+------------------+-------- ------------¦
 ¦          3-3         ¦       coil       ¦        Pin 8       ¦
 +----------------------+------------------+-------- ------------¦
 ¦          3-4         ¦      36 V dc     ¦        Pin 9       ¦
 +-------------------------------------------------- ------------+
  
  
 PICTURE 45
  
  
 Figure 49. Special Attachment Cable Wiring.  Remote  Alarm and Non-IBM Cash
            Drawer
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 10.1.17 Special Attachment "Y" Cable (1520 Model A0 2 and Dual-Track MSR)
  
 +-------------------------------------------------- -----------+
 ¦      Connector      ¦                  ¦  Special Attachment  ¦
 ¦ (4683, 4684, 4693)  ¦ Line Description  ¦      Connector       ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-1        ¦     Reserved     ¦    B1-1 a nd B2-1    ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-2        ¦      +5 V dc     ¦    B1-2 a nd B2-2    ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-3        ¦  +5 V dc return  ¦    B1-3 a nd B2-3    ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-4        ¦   Serial I/O A   ¦    B1-4 a nd B2-4    ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-5        ¦   Serial I/O B   ¦    B1-5 a nd B2-5    ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-6        ¦      +5 V dc     ¦    B1-6 a nd B2-6    ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-7        ¦  +5 V dc return  ¦    B1-7 a nd B2-7    ¦
 +--------------------+------------------+---------- -----------¦
 ¦         A-8        ¦     Reserved     ¦    B1-8 a nd B2-8    ¦
 +-------------------------------------------------- -----------+
  
  
 PICTURE 46
  
  
 Figure 50. Special Attachment Cable Wiring.  This c able allows the
            Dual-Track MSR and the 1520 Model A02 to  be attached to socket
            5B at the same time.
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 10.1.18 System Unit Printer (Parallel Port) - 4684 and 4693
  
 +-------------------------------------------------- -----------------+
 ¦ Pin Number  ¦       Signal Name       ¦ Pin Number  ¦   Signal Name   ¦
 +------------+------------------------+------------ +----------------¦
 ¦      1     ¦         -STROBE        ¦     14     ¦   -AUTO FEED   ¦
 +------------+------------------------+------------ +----------------¦
 ¦      2     ¦       +Data Bit 0      ¦     15     ¦     -ERROR     ¦
 +------------+------------------------+------------ +----------------¦
 ¦      3     ¦       +Data Bit 1      ¦     16     ¦   -Initialize  ¦
 ¦            ¦                        ¦            ¦     Printer    ¦
 +------------+------------------------+------------ +----------------¦
 ¦      4     ¦       +Data Bit 2      ¦     17     ¦  -Select Input ¦
 +------------+------------------------+------------ +----------------¦
 ¦      5     ¦       +Data Bit 3      ¦     18     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦      6     ¦       +Data Bit 4      ¦     19     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦      7     ¦       +Data Bit 5      ¦     20     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦      8     ¦       +Data Bit 6      ¦     21     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦      9     ¦       +Data Bit 7      ¦     22     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦     10     ¦      -Acknowledge      ¦     23     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦     11     ¦          +BUSY         ¦     24     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦     12     ¦  +P End (out of paper) ¦     25     ¦     Ground     ¦
 +------------+------------------------+------------ +----------------¦
 ¦     13     ¦         +Select        ¦      -     ¦        -       ¦
 +-------------------------------------------------- -----------------+
  
  
 PICTURE 47
  
  
 Figure 51. System Unit Printer (Parallel Port) - 46 84 and 4693
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 10.1.19 Serial I/O (Asynchronous) Port - 4693
  
 +-------------------------------------------------- ------------------------+
 ¦ Table 54. 4693 Serial Port Pinout Assignments                            ¦
 +-------------------------------------------------- ------------------------¦
 ¦  Pin   ¦                  Signal Name                   ¦ Signal Direction  ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   1   ¦              Data carrier detect              ¦    In (to DTE)   ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   2   ¦                  Receive data                 ¦        In        ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   3   ¦                 Transmit data                 ¦   Out (to DCE)   ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   4   ¦              Data terminal ready              ¦        Out       ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   5   ¦                 Signal ground                 ¦      Common      ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   6   ¦                 Data set ready                ¦        In        ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   7   ¦                Request to send                ¦        Out       ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   8   ¦                 Clear to send                 ¦        In        ¦
 +-------+------------------------------------------ -----+------------------¦
 ¦   9   ¦  Ring indicator (reserved in 4693 Model 2 02)  ¦        In        ¦
 +-------------------------------------------------- ------------------------+
  
  
  
  
  
 PICTURE 48
  
  
 Figure 52. 4693 Serial I/O (Asynchronous) Port Conn ector
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 10.1.20 4693 Serial I/O (Asynchronous) Wrap Plug
  
  
 PICTURE 49
  
  
 Figure 53. 4693 Serial I/O (Asynchronous) Wrap Plug
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 10.1.21 3687 Point of Sale Scanner Model 002 Adapte r Connector and Cable
  
 +-------------------------------------------------- ---------------------------------+
 ¦  Connector   ¦             ¦             ¦  Connector   ¦             ¦             ¦
 ¦   (4683 or   ¦     Line     ¦   Scanner    ¦   (4683 or   ¦     Line     ¦   Scanner    ¦
 ¦    4684)     ¦ Description  ¦  Connector   ¦    4684)     ¦ Description  ¦  Connector   ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-1    ¦   +5 V dc   ¦    17-16    ¦     17- 9    ¦    Ground   ¦     17-8    ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-2    ¦   +5 V dc   ¦    17-15    ¦    17-1 0    ¦    + 12 V   ¦     17-7    ¦
 ¦             ¦    return   ¦             ¦             ¦             ¦             ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-3    ¦   +5 V dc   ¦    17-14    ¦    17-1 1    ¦    Ground   ¦     17-6    ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-4    ¦   +5 V dc   ¦    17-13    ¦    17-1 2    ¦    + 12 V   ¦     17-5    ¦
 ¦             ¦    return   ¦             ¦             ¦             ¦             ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-5    ¦   +5 V dc   ¦    17-12    ¦    17-1 3    ¦    Ground   ¦     17-4    ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-6    ¦   +5 V dc   ¦    17-11    ¦    17-1 4    ¦    + 12 V   ¦     17-3    ¦
 ¦             ¦    return   ¦             ¦             ¦             ¦             ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-7    ¦  Serial I/O ¦    17-10    ¦    17-1 5    ¦    Ground   ¦     17-2    ¦
 ¦             ¦      A      ¦             ¦             ¦             ¦             ¦
 +-------------+-------------+-------------+-------- -----+-------------+-------------¦
 ¦     17-8    ¦  Serial I/O ¦     17-9    ¦    17-1 6    ¦    + 12 V   ¦     17-1    ¦
 ¦             ¦      B      ¦             ¦             ¦             ¦             ¦
 +-------------------------------------------------- ---------------------------------+
  
  
 PICTURE 50
  
  
 Figure 54. 3687 Point-of-Sale Scanner Model 002 Cab le Wiring
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 10.1.22 4696/4697 Point-of-Sale Scanner Connector a nd Cable
  
 +-------------------------------------------------- ----------------------+
 ¦       Connector        ¦                        ¦                       ¦
 ¦   (4683, 4684, 4693)   ¦    Line Description     ¦        Scanner         ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦           1           ¦    + 12 V dc return    ¦           8           ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦           2           ¦      Serial I/O A      ¦           10          ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦           3           ¦      Serial I/O B      ¦           9           ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦           4           ¦        + 12 V dc       ¦           7           ¦
 +-------------------------------------------------- ----------------------+
  
  
 PICTURE 51
  
  
 Figure 55. 4696/4697 Point-of-Sale Scanner Cable Wi ring
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 10.1.23 Point-of-Sale Printer Model 1, 2, 3, or 4 C onnector and Cable
  
 +-------------------------------------------------- -------------------------------------+
 ¦  Connector   ¦                 ¦    IBM    ¦  Connector   ¦                 ¦    IBM    ¦
 ¦    (4683,    ¦       Line       ¦  Printer   ¦    (4683,    ¦       Line       ¦  Printer   ¦
 ¦ 4684, 4693)  ¦   Description    ¦ Connector  ¦ 4684, 4693)  ¦   Description    ¦ Connector  ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-1     ¦     +38 V dc    ¦   Pin 16  ¦     7 -9     ¦   Serial I/O A  ¦   Pin 8   ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-2     ¦ +38 V dc return ¦   Pin 15  ¦     7 -10    ¦   Serial I/O B  ¦   Pin 7   ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-3     ¦     +38 V dc    ¦   Pin 14  ¦     7 -11    ¦  +5 V dc return ¦   Pin 6   ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-4     ¦ +38 V dc return ¦   Pin 13  ¦     7 -12    ¦     +5 V dc     ¦   Pin 5   ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-5     ¦     +38 V dc    ¦   Pin 12  ¦     7 -13    ¦  +5 V dc return ¦   Pin 4   ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-6     ¦ +38 V dc return ¦   Pin 11  ¦     7 -14    ¦     +5 V dc     ¦   Pin 3   ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-7     ¦     +38 V dc    ¦   Pin 10  ¦     7 -15    ¦  +5 V dc return ¦   Pin 2   ¦
 +-------------+-----------------+-----------+------ -------+-----------------+-----------¦
 ¦     7-8     ¦ +38 V dc return ¦   Pin 9   ¦     7 -16    ¦     +5 V dc     ¦   Pin 1   ¦
 +-------------------------------------------------- -------------------------------------+
  
  
 PICTURE 52
  
  
 Figure 56. Point-of-Sale Printer Model 1, 2, 3, or 4 Connector and Cable

Store Systems Technical Reference
Point-of-Sale Printer Model 1, 2, 3, or 4 Connector and Cable

¦ Copyright IBM Corp. 1993
10.1.23 - 1



 10.1.24 4680/4690 Store Loop Connector and Cable
  
 +-------------------------------------------------- -------------------------+
 ¦     Connector     ¦                               ¦                        ¦
 ¦  (4683 or 4693)   ¦        Line Description        ¦  Store Loop Connector   ¦
 +------------------+------------------------------- +------------------------¦
 ¦        1-1       ¦  Receive signal A (black dot) ¦          Pin 4         ¦
 +------------------+------------------------------- +------------------------¦
 ¦        1-2       ¦ Receive signal B (orange dot) ¦          Pin 3         ¦
 +------------------+------------------------------- +------------------------¦
 ¦        1-3       ¦ Transmit signal A (green dot) ¦          Pin 2         ¦
 +------------------+------------------------------- +------------------------¦
 ¦        1-4       ¦  Transmit signal B (red dot)  ¦          Pin 1         ¦
 +-------------------------------------------------- -------------------------+
  
  
 PICTURE 53
  
  
 Note:   Both connectors autowrap (pin 1 to 3 and pin 2 to  4) when disconnected.
  
 Figure 57. Store Loop Cable Wiring
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 10.1.25 4683 Video Display (5-inch / Distributed) C onnector and Cable
  
 +-------------------------------------------------- -----------------------------------------------+
 ¦              ¦                    ¦  IBM Video  ¦              ¦                    ¦  IBM Video  ¦
 ¦   Connector   ¦                    ¦   Display   ¦   Connector   ¦                    ¦   Display   ¦
 ¦  (4683 only)  ¦  Line Description   ¦  Connector  ¦  (4683 only)  ¦  Line Description   ¦  Connector  ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-1     ¦  Horizontal return ¦    Pin 1   ¦     81-14    ¦  Horizontal drive  ¦   Pin 14   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-2     ¦   Vertical return  ¦    Pin 2   ¦     81-15    ¦   Vertical drive   ¦   Pin 15   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-3     ¦   Dual intensity   ¦    Pin 3   ¦     81-16    ¦   Dual intensity   ¦   Pin 16   ¦
 ¦              ¦       return       ¦            ¦              ¦                    ¦            ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-4     ¦    Video return    ¦    Pin 4   ¦     81-17    ¦        Video       ¦   Pin 17   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-5     ¦   +12 V dc return  ¦    Pin 5   ¦     81-18    ¦      +12 V dc      ¦   Pin 18   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-6     ¦   +12 V dc return  ¦    Pin 6   ¦     81-19    ¦      +12 V dc      ¦   Pin 19   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-7     ¦        Sense       ¦    Pin 7   ¦     81-20    ¦      Reserved      ¦   Pin 20   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-8     ¦      Reserved      ¦    Pin 8   ¦     81-21    ¦      Reserved      ¦   Pin 21   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-9     ¦      Reserved      ¦    Pin 9   ¦     81-22    ¦      Reserved      ¦   Pin 22   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-10    ¦      Reserved      ¦   Pin 10   ¦     81-23    ¦      Reserved      ¦   Pin 23   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-11    ¦      Reserved      ¦   Pin 11   ¦     81-24    ¦      Reserved      ¦   Pin 24   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-12    ¦      Reserved      ¦   Pin 12   ¦     81-25    ¦      Reserved      ¦   Pin 25   ¦
 +--------------+--------------------+------------+- -------------+--------------------+------------¦
 ¦     81-13    ¦      Reserved      ¦   Pin 13   ¦       -      ¦          -         ¦      -     ¦
 +-------------------------------------------------- -----------------------------------------------+
  
  
 PICTURE 54
  
  
 Figure 58. 5-Inch Video Distributed Display Cable W iring
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 10.1.26 4683 Video Display (Except 5-Inch) Connecto r and Cable
  
 +-------------------------------------------------- -------------------------------------------+
 ¦              ¦                  ¦  IBM Video  ¦              ¦                  ¦  IBM Video  ¦
 ¦   Connector   ¦                  ¦   Display   ¦   Connector   ¦                  ¦   Display   ¦
 ¦  (4683 only)  ¦ Line Description  ¦  Connector  ¦  (4683 only)  ¦ Line Description  ¦  Connector  ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-1     ¦      Ground      ¦    Pin 5   ¦     81-14    ¦  Horizontal Sync ¦   Pin 13   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-2     ¦      Ground      ¦   Pin 10   ¦     81-15    ¦   Vertical Sync  ¦   Pin 14   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-3     ¦        N/A       ¦     N/A    ¦     81-16    ¦        N/A       ¦     N/A    ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-4     ¦        N/A       ¦     N/A    ¦     81-17    ¦        N/A       ¦     N/A    ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-5     ¦        N/A       ¦     N/A    ¦     81-18    ¦        N/A       ¦     N/A    ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-6     ¦        N/A       ¦     N/A    ¦     81-19    ¦        N/A       ¦     N/A    ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-7     ¦        N/A       ¦     N/A    ¦     81-20    ¦        N/A       ¦     N/A    ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-8     ¦        N/A       ¦     N/A    ¦     81-21    ¦     Red Video    ¦    Pin 1   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-9     ¦    Red Return    ¦    Pin 6   ¦     81-22    ¦    Blue Video    ¦    Pin 3   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-10    ¦    Blue Return   ¦    Pin 8   ¦     81-23    ¦    Green Video   ¦    Pin 2   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-11    ¦   Green Return   ¦    Pin 7   ¦     81-24    ¦        N/A       ¦     N/A    ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-12    ¦        N/A       ¦     N/A    ¦     81-25    ¦        N/A       ¦     N/A    ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     81-13    ¦      Sense 2     ¦   Pin 12   ¦      N/A     ¦      Sense 1     ¦   Pin 11   ¦
 +-------------------------------------------------- -------------------------------------------+
  
  
 PICTURE 55
  
  
 Figure 59. Other Video Display Cable Wiring
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 10.1.27 4684/4693 9-Inch Video Display Connector an d Cable
  
  
  
 +-------------------------------------------------- ---------+
 ¦     Connector      ¦                   ¦                   ¦
 ¦   (4684 or 4693)   ¦  Video Connector   ¦                   ¦
 ¦  Position Number   ¦  Position Number   ¦    Signal Name     ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         1         ¦         1         ¦     Red V ideo     ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         6         ¦         6         ¦     Red R eturn    ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         3         ¦         3         ¦     Blue Video    ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         8         ¦         8         ¦    Blue R eturn    ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         2         ¦         2         ¦    Green Video    ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         7         ¦         7         ¦    Green Return   ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         13        ¦         13        ¦  Horizont al Sync  ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         14        ¦         14        ¦   Vertica l Sync   ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         11        ¦         --        ¦      Sens e 1      ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         12        ¦         12        ¦      Sens e 2      ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         5         ¦         5         ¦       Gro und      ¦
 +-------------------+-------------------+---------- ---------¦
 ¦         10        ¦         10        ¦       Gro und      ¦
 +-------------------------------------------------- ---------+
  
  
  
 PICTURE 56
  
  
 Figure 60. 4684 9-Inch Video Display Connector and Cable
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 10.1.28 Point-of-Sale Terminal Connector and Cable
  
 +-------------------------------------------------- ----------------------+
 ¦ Table 55. Data Cable from 4683 Model 001 to 4683 Model 002 -or- from   ¦
 ¦           4693-202 to 4693-541, 421, or 321                            ¦
 +-------------------------------------------------- ----------------------¦
 ¦        4683- xx 1       ¦    Line Description     ¦        4683- xx 2       ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦          11-1         ¦      Serial I/O A      ¦          11-1         ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦          11-2         ¦      Serial I/O B      ¦          11-2         ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦          11-3         ¦      Serial I/O A      ¦          11-3         ¦
 +-----------------------+------------------------+- ----------------------¦
 ¦          11-4         ¦      Serial I/O B      ¦          11-4         ¦
 +-------------------------------------------------- ----------------------+
  
 The top cable in Figure 61  connects:
  
 �   4683- xx 1 to 4683- xx 2
 �   4684 to 4683- xx 2
 �   4693- xx 1 to 4693- xx 1
  
 The bottom cable in Figure 61  connects:
  
 �   4683, 4684, or 4693 to the loop wiring concentra tor
 �   4683, 4684, or 4693 to the store loop receptacle .
  
  
  
 PICTURE 57
  
  
 Figure 61. Point-of-Sale Terminal Cable Wiring (468 3 and 4693)
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 10.1.29 Baseband Network Cable Adapter
  
  
 PICTURE 58
  
  
 Figure 62. Baseband Network Cable Adapter
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 10.1.30 Baseband Network Cable and Connectors
  
  
  
 +-----------------------------------------+
 ¦ Connector A  ¦ Connector B  ¦             ¦
 ¦   Position   ¦   Position   ¦ Signal Name  ¦
 +-------------+-------------+-------------¦
 ¦      1      ¦      1      ¦     - TX    ¦
 +-------------+-------------+-------------¦
 ¦      6      ¦      6      ¦     +TX     ¦
 +-------------+-------------+-------------¦
 ¦      9      ¦      9      ¦     +RX     ¦
 +-------------+-------------+-------------¦
 ¦      5      ¦      5      ¦     - RX    ¦
 +-----------------------------------------+
  
  
  
 PICTURE 59
  
  
 Figure 63. Baseband Network Cable and Connectors
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 10.1.31 Baseband Network Cable and Data Connector
  
  
  
 +-----------------------------------------------+
 ¦ 4684 Connector  ¦ Data Connector  ¦             ¦
 ¦    Position     ¦    Position     ¦ Signal Name  ¦
 +----------------+----------------+-------------¦
 ¦        1       ¦       Red      ¦     - TX    ¦
 +----------------+----------------+-------------¦
 ¦        6       ¦      Green     ¦     +TX     ¦
 +----------------+----------------+-------------¦
 ¦        9       ¦     Orange     ¦     +RX     ¦
 +----------------+----------------+-------------¦
 ¦        5       ¦      Black     ¦     - RX    ¦
 +-----------------------------------------------+
  
  
  
 PICTURE 60
  
  
 Figure 64. Baseband Network Connector and Cable
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 10.1.32 PS/2 Cable to Data Connector
  
 +-------------------------------------------------- -----------------------+
 ¦   Wire    ¦              ¦ Connector RJ11  ¦ Data Connector  ¦             ¦
 ¦  Number  ¦  Wire Color   ¦    Position     ¦    Position     ¦ Signal Name  ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦     1    ¦    Orange    ¦        4       ¦      G reen     ¦     +TX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦    T1    ¦ Orange/White ¦        3       ¦       Red      ¦     -TX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦     2    ¦     Blue     ¦        5       ¦     Or ange     ¦     +RX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦    T2    ¦  Blue/White  ¦        2       ¦      B lack     ¦     -RX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦   Drain  ¦       -      ¦        1       ¦     Sh ield     ¦    Ground   ¦
 +-------------------------------------------------- -----------------------+
  
  
  
 PICTURE 61
  
  
 Figure 65. PS/2 Cable to Data Connector

Store Systems Technical Reference
PS/2 Cable to Data Connector

¦ Copyright IBM Corp. 1993
10.1.32 - 1



 10.1.33 PS/2 Baseband to 4684 Baseband Connector
  
 +-------------------------------------------------- -----------------------+
 ¦   Wire    ¦              ¦ Connector RJ11  ¦ 4684 Connector  ¦             ¦
 ¦  Number  ¦  Wire Color   ¦    Position     ¦    Position     ¦ Signal Name  ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦     1    ¦    Orange    ¦        4       ¦        6       ¦     +TX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦    T1    ¦ Orange/White ¦        3       ¦        1       ¦     -TX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦     2    ¦     Blue     ¦        5       ¦        9       ¦     +RX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦    T2    ¦  Blue/White  ¦        2       ¦        5       ¦     -RX     ¦
 +----------+--------------+----------------+------- ---------+-------------¦
 ¦   Drain  ¦       -      ¦        1       ¦     Sh ield     ¦    Ground   ¦
 +-------------------------------------------------- -----------------------+
  
  
  
 PICTURE 62
  
  
 Figure 66. PS/2 Baseband to 4684 Baseband Connector
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 10.1.34 4684 Baseband Network Wrap Plug
  
  
 PICTURE 63
  
  
 Figure 67. 4684 Baseband Network Wrap Plug
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 10.1.35 4684 Baseband Network Terminator Plug
  
  
 PICTURE 64
  
  
 Figure 68. 4684 Baseband Network Terminator Plug
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 10.1.36 X.25 Interface Co-Processor/2 Cable Wiring
  
  
 PICTURE 65
  
  
 Figure 69. X.25 Interface Co-Processor/2 Cable Wiri ng
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 10.2 Wiring Diagrams for the 4683 Base Unit Power S upply Connectors
  
 Subtopics
 10.2.1  4683 Power Supply Connector P11
 10.2.2  4683 Power Supply Connector P12
 10.2.3  4683 Power Supply Connector P13
 10.2.4  4683 Power Supply Connector P14
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 10.2.1 4683 Power Supply Connector P11
  
 +-------------------------------------------------- -------------------------------+
 ¦ Power Supply  ¦                         ¦ Power Supply  ¦                         ¦
 ¦   Connector   ¦     Line Description     ¦   Connector   ¦     Line Description     ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-1    ¦          POR 1          ¦     P11- J    ¦    +5 V dc aux return   ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-A    ¦          POR 1          ¦     P11- 9    ¦ +5 V dc internal return ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-2    ¦           PDI           ¦     P11- K    ¦     +5 V dc internal    ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-B    ¦           PDI           ¦    P11-1 0    ¦ +5 V dc external return ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-3    ¦           Save          ¦     P11- L    ¦ +5 V dc external return ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-C    ¦           Save          ¦    P11-1 1    ¦     +5 V dc external    ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-4    ¦      Not connected      ¦     P11- M    ¦     +5 V dc external    ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-D    ¦      Battery enable     ¦    P11-1 2    ¦ +36 V dc printer return ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-5    ¦     Polarization key    ¦     P11- N    ¦ +36 V dc printer return ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-E    ¦     Polarization key    ¦    P11-1 3    ¦         +36 V dc        ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-6    ¦       Dump switch       ¦     P11- P    ¦         +36 V dc        ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-F    ¦     Battery disable     ¦    P11-1 4    ¦     +12 V dc return     ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-7    ¦       +5 V dc Aux       ¦     P11- R    ¦     +12 V dc return     ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-H    ¦       +5 V dc Aux       ¦    P11-1 5    ¦         +12 V dc        ¦
 +--------------+-------------------------+--------- -----+-------------------------¦
 ¦     P11-8    ¦    +5 V dc Aux return   ¦     P11- S    ¦         +12 V dc        ¦
 +-------------------------------------------------- -------------------------------+
  
  
 PICTURE 66
  
  
 Figure 70. Power Supply Connector P11 Wiring.  Conn ector pins are numbered
            the same on P11, P12, P13, and P14.
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 10.2.2 4683 Power Supply Connector P12
  
 +-------------------------------------------------- -----------------------------------+
 ¦ Power Supply  ¦                           ¦ Power Supply  ¦                           ¦
 ¦   Connector   ¦      Line Description      ¦   Connector   ¦      Line Description      ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-1    ¦  +36 V dc solenoid return ¦     P1 2-J    ¦          +12 V dc         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-A    ¦  +36 V dc solenoid return ¦     P1 2-9    ¦          -12 V dc         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-2    ¦     +36 V dc solenoid     ¦     P1 2-K    ¦          -12 V dc         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-B    ¦     +36 V dc solenoid     ¦    P12 -10    ¦      +5 V dc internal     ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-3    ¦      +5 V dc external     ¦     P1 2-L    ¦  +5 V dc internal return  ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-C    ¦      +5 V dc external     ¦    P12 -11    ¦      -12 V dc return      ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-4    ¦  +5 V dc external return  ¦     P1 2-M    ¦      +12 V dc return      ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-D    ¦  +5 V dc external return  ¦    P12 -12    ¦         Jumper 'B'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-5    ¦      Polarization key     ¦     P1 2-N    ¦         Jumper 'A'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-E    ¦      Polarization key     ¦    P12 -13    ¦         Jumper 'D'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-6    ¦          +12 V dc         ¦     P1 2-P    ¦         Jumper 'C'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-F    ¦          +12 V dc         ¦    P12 -14    ¦         Jumper 'F'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-7    ¦      +12 V dc return      ¦     P1 2-R    ¦         Jumper 'E'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-H    ¦      +12 V dc return      ¦    P12 -15    ¦         Jumper 'H'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P12-8    ¦          +12 V dc         ¦     P1 2-S    ¦         Jumper 'G'        ¦
 +-------------------------------------------------- -----------------------------------+
  
  
 PICTURE 67
  
  
 Figure 71. Power Supply Connector P12 Wiring.  Conn ector pins are numbered
            the same on P11, P12, P13, and P14.
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 10.2.3 4683 Power Supply Connector P13
  
 +-------------------------------------------------- -----------------------------------+
 ¦ Power Supply  ¦                           ¦ Power Supply  ¦                           ¦
 ¦   Connector   ¦      Line Description      ¦   Connector   ¦      Line Description      ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-1    ¦      +5 V dc internal     ¦     P1 3-J    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-A    ¦      +5 V dc internal     ¦     P1 3-9    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-2    ¦  +5 V dc internal return  ¦     P1 3-K    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-B    ¦  +5 V dc internal return  ¦    P13 -10    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-3    ¦      +12 V dc return      ¦     P1 3-L    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-C    ¦      +12 V dc return      ¦    P13 -11    ¦       Address sense       ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-4    ¦          +12 V dc         ¦     P1 3-M    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-D    ¦          +12 V dc         ¦    P13 -12    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-5    ¦      Polarization key     ¦     P1 3-N    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-E    ¦      Polarization key     ¦    P13 -13    ¦         Master POR        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-6    ¦          -12 V dc         ¦     P1 3-P    ¦         Master POR        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-F    ¦          -12 V dc         ¦    P13 -14    ¦         Jumper 'C'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-7    ¦      -12 V dc return      ¦     P1 3-R    ¦         Jumper 'D'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-H    ¦      -12 V dc return      ¦    P13 -15    ¦         Jumper 'A'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P13-8    ¦          Reserved         ¦     P1 3-S    ¦         Jumper 'B'        ¦
 +-------------------------------------------------- -----------------------------------+
  
  
 PICTURE 68
  
  
 Figure 72. Power Supply Connector P13 Wiring.  Conn ector pins are numbered
            the same on P11, P12, P13, and P14.
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 10.2.4 4683 Power Supply Connector P14
  
 +-------------------------------------------------- -----------------------------------+
 ¦ Power Supply  ¦                           ¦ Power Supply  ¦                           ¦
 ¦   Connector   ¦      Line Description      ¦   Connector   ¦      Line Description      ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-1    ¦          +5 V dc          ¦     P1 4-J    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-A    ¦          +5 V dc          ¦     P1 4-9    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-2    ¦       +5 V dc return      ¦     P1 4-K    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-B    ¦       +5 V dc return      ¦    P14 -10    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-3    ¦      +12 V dc return      ¦     P1 4-L    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-C    ¦      +12 V dc return      ¦    P14 -11    ¦       Address sense       ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-4    ¦          +12 V dc         ¦     P1 4-M    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-D    ¦          +12 V dc         ¦    P14 -12    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-5    ¦      Polarization key     ¦     P1 4-N    ¦          Reserved         ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-E    ¦      Polarization key     ¦    P14 -13    ¦         Master POR        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-6    ¦          -12 V dc         ¦     P1 4-P    ¦         Master POR        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-F    ¦          -12 V dc         ¦    P14 -14    ¦         Jumper 'G'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-7    ¦      -12 V dc return      ¦     P1 4-R    ¦         Jumper 'H'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-H    ¦      -12 V dc return      ¦    P14 -15    ¦         Jumper 'E'        ¦
 +--------------+---------------------------+------- -------+---------------------------¦
 ¦     P14-8    ¦          Reserved         ¦     P1 4-S    ¦         Jumper 'F'        ¦
 +-------------------------------------------------- -----------------------------------+
  
  
 PICTURE 69
  
  
 Figure 73. Power Supply Connector P14 Wiring.  Conn ector pins are numbered
            the same on P11, P12, P13, and P14.
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 10.3 Wiring Diagrams for the Model 1 or 2 Printer C ard Connectors
  
 Use the following figure to locate the connectors o n the printer card.
  
  
 PICTURE 70
  
  
 Figure 74. Printer Card Connector Wiring.  The pola rization key is counted
            as a pin.
  
 Subtopics
 10.3.1  Model 1 or 2 Printer Card Connector J1 (Print Head )
 10.3.2  Model 1 or 2 Printer Card Connector J2 (Operator K eypad)
 10.3.3  Model 1 or 2 Printer Card Connector J3 (Cover Inte rlock Sensor)
 10.3.4  Model 1 or 2 Printer Card Connector J4 (Document I nsert Paper Sensor)
 10.3.5  Model 1 or 2 Printer Card Connector J5 (Home Senso r)
 10.3.6  Model 1 or 2 Printer Card Connector J6 (Capacitor)
 10.3.7  Model 1 or 2 Printer Card Connector J7 (I/O Interf ace Cable)
 10.3.8  Model 1 or 2 Printer Card Connector J8 (Journal Em itter Sensor)
 10.3.9  Model 1 or 2 Printer Card Connector J9 (Customer R eceipt/Document Insert Motor)
 10.3.10  Model 1 or 2 Printer Card Connector J10 (Transport  Motor)
 10.3.11  Model 1 or 2 Printer Card Connector J11 (Journal/R ibbon Motor)
 10.3.12  Model 1 or 2 Printer Card Connector J12
 10.3.13  Model 1 or 2 Printer Card Connector J13

Store Systems Technical Reference
Wiring Diagrams for the Model 1 or 2 Printer Card Connectors

¦ Copyright IBM Corp. 1993
10.3 - 1



 10.3.1 Model 1 or 2 Printer Card Connector J1 (Prin t Head)
  
 +-------------------------------------------------- -----------------+
 ¦ Printer Card  ¦                  ¦ Printer Card  ¦                  ¦
 ¦   Connector   ¦ Line Description  ¦   Connector   ¦ Line Description  ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-1     ¦   Print wire 5   ¦     J1-7     ¦     +36 V dc     ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-2     ¦   Print wire 7   ¦     J1-8     ¦     +36 V dc     ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-3     ¦   Print wire 9   ¦     J1-9     ¦   Print wire 4   ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-4     ¦   Print wire 8   ¦     J1-10    ¦   Print wire 2   ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-5     ¦   Print wire 6   ¦     J1-11    ¦   Print wire 1   ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-6     ¦     +36 V dc     ¦     J1-12    ¦   Print wire 3   ¦
 +-------------------------------------------------- -----------------+
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 10.3.2 Model 1 or 2 Printer Card Connector J2 (Oper ator Keypad)
  
 +-------------------------------------------------+
 ¦   J2 Printer    ¦                                ¦
 ¦ Card Connector  ¦ J2 Line Description             ¦
 +----------------+--------------------------------¦
 ¦      J2-1      ¦ Customer receipt paper advance ¦
 +----------------+--------------------------------¦
 ¦      J2-2      ¦ Journal paper advance          ¦
 +----------------+--------------------------------¦
 ¦      J2-3      ¦ +5 V dc return                 ¦
 +----------------+--------------------------------¦
 ¦      J2-4      ¦ Document insert open/close     ¦
 +----------------+--------------------------------¦
 ¦      J2-5      ¦ Test                           ¦
 +-------------------------------------------------+
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 10.3.3 Model 1 or 2 Printer Card Connector J3 (Cove r Interlock Sensor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦   Sensor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J3-1     ¦   +5 V dc return   ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦     J3-2     ¦       +5 V dc      ¦    Blue    ¦
 +--------------+--------------------+------------¦
 ¦     J3-3     ¦       Sensor       ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J3-4     ¦       Sensor       ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦     J3-5     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J3-6     ¦   +5 V dc return   ¦    Black   ¦
 +------------------------------------------------+
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 10.3.4 Model 1 or 2 Printer Card Connector J4 (Docu ment Insert Paper Sensor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦   Sensor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J4-1     ¦   +5 V dc return   ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦     J4-2     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J4-3     ¦       +5 V dc      ¦    Blue    ¦
 +--------------+--------------------+------------¦
 ¦     J4-4     ¦       Sensor       ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J4-5     ¦       Sensor       ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦     J4-6     ¦   +5 V dc return   ¦    Black   ¦
 +------------------------------------------------+
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 10.3.5 Model 1 or 2 Printer Card Connector J5 (Home  Sensor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦   Sensor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J5-1     ¦   +5 V dc return   ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦     J5-2     ¦       +5 V dc      ¦    Blue    ¦
 +--------------+--------------------+------------¦
 ¦     J5-3     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J5-4     ¦       Sensor       ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J5-5     ¦       Sensor       ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦     J5-6     ¦   +5 V dc return   ¦    Black   ¦
 +------------------------------------------------+
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 10.3.6 Model 1 or 2 Printer Card Connector J6 (Capa citor)
  
 +-----------------------------------+
 ¦ Printer Card  ¦                    ¦
 ¦   Connector   ¦  Line Description   ¦
 +--------------+--------------------¦
 ¦     J6-1     ¦      +36 V dc      ¦
 +--------------+--------------------¦
 ¦     J6-2     ¦   +36 V dc return  ¦
 +--------------+--------------------¦
 ¦     J6-3     ¦  Polarization key  ¦
 +-----------------------------------+
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 10.3.7 Model 1 or 2 Printer Card Connector J7 (I/O Interface Cable)
  
 +-------------------------------------------------- ---------------------+
 ¦ Printer Card  ¦                    ¦ Printer Card  ¦                    ¦
 ¦   Connector   ¦  Line Description   ¦   Connector   ¦  Line Description   ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-1     ¦       +5 V dc      ¦     J7-9     ¦   +36 V dc return  ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-2     ¦   +5 V dc return   ¦     J7-10    ¦      +36 V dc      ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-3     ¦       +5 V dc      ¦     J7-11    ¦   +36 V dc return  ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-4     ¦   +5 V dc return   ¦     J7-12    ¦      +36 V dc      ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-5     ¦       +5 V dc      ¦     J7-13    ¦   +36 V dc return  ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-6     ¦   +5 V dc return   ¦     J7-14    ¦      +36 V dc      ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-7     ¦    Serial I/O B    ¦     J7-15    ¦  + 36 V dc return  ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J7-8     ¦    Serial I/O A    ¦     J7-16    ¦      +36 V dc      ¦
 +-------------------------------------------------- ---------------------+

Store Systems Technical Reference
Model 1 or 2 Printer Card Connector J7 (I/O Interface Cable)

¦ Copyright IBM Corp. 1993
10.3.7 - 1



 10.3.8 Model 1 or 2 Printer Card Connector J8 (Jour nal Emitter Sensor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦   Sensor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J8-1     ¦   +5 V dc return   ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦     J8-2     ¦       +5 V dc      ¦    Blue    ¦
 +--------------+--------------------+------------¦
 ¦     J8-3     ¦       Sensor       ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J8-4     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J8-5     ¦       Sensor       ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦     J8-6     ¦   +5 V dc return   ¦    Black   ¦
 +------------------------------------------------+
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 10.3.9 Model 1 or 2 Printer Card Connector J9 (Cust omer Receipt/Document Insert Motor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦    Motor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J9-1     ¦      +36 V dc      ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J9-2     ¦      +36 V dc      ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦     J9-3     ¦        Motor       ¦   Orange   ¦
 +--------------+--------------------+------------¦
 ¦     J9-4     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J9-5     ¦        Motor       ¦    Brown   ¦
 +--------------+--------------------+------------¦
 ¦     J9-6     ¦        Motor       ¦   Yellow   ¦
 +--------------+--------------------+------------¦
 ¦     J9-7     ¦        Motor       ¦    Black   ¦
 +------------------------------------------------+
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 10.3.10 Model 1 or 2 Printer Card Connector J10 (Tr ansport Motor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦    Motor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J10-1    ¦        Motor       ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦     J10-2    ¦        Motor       ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦     J10-3    ¦        Motor       ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦     J10-4    ¦        Motor       ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J10-5    ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J10-6    ¦        Motor       ¦  Red/White ¦
 +--------------+--------------------+------------¦
 ¦     J10-7    ¦        Motor       ¦ Green/White¦
 +------------------------------------------------+
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 10.3.11 Model 1 or 2 Printer Card Connector J11 (Jo urnal/Ribbon Motor)
  
 +-------------------------------------------------- -------------------------------------------+
 ¦ Printer Card  ¦                  ¦    Motor    ¦ Printer Card  ¦                  ¦    Motor    ¦
 ¦   Connector   ¦ Line Description  ¦ Cable Wire  ¦   Connector   ¦ Line Description  ¦ Cable Wire  ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     J11-1    ¦     +36 V dc     ¦    Green   ¦     J11-5    ¦       Motor      ¦    Brown   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     J11-2    ¦     +36 V dc     ¦     Red    ¦     J11-6    ¦       Motor      ¦   Yellow   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     J11-3    ¦ Polarization key ¦   No wire  ¦     J11-7    ¦       Motor      ¦    Black   ¦
 +--------------+------------------+------------+--- -----------+------------------+------------¦
 ¦     J11-4    ¦       Motor      ¦   Orange   ¦       -      ¦         -        ¦      -     ¦
 +-------------------------------------------------- -------------------------------------------+
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 10.3.12 Model 1 or 2 Printer Card Connector J12
  
 +---------------------------------+
 ¦ Printer Card  ¦                  ¦
 ¦   Connector   ¦ Line Description  ¦
 +--------------+------------------¦
 ¦     J12-1    ¦ Polarization key ¦
 +--------------+------------------¦
 ¦     J12-2    ¦     +36 V dc     ¦
 +--------------+------------------¦
 ¦     J12-3    ¦      Signal      ¦
 +---------------------------------+

Store Systems Technical Reference
Model 1 or 2 Printer Card Connector J12

¦ Copyright IBM Corp. 1993
10.3.12 - 1



 10.3.13 Model 1 or 2 Printer Card Connector J13
  
 +----------------------------------------------+
 ¦ Printer Card  ¦                  ¦ Cable Wire  ¦
 ¦   Connector   ¦ Line Description  ¦            ¦
 +--------------+------------------+------------¦
 ¦     J13-1    ¦  +5 V dc return  ¦    Black   ¦
 +--------------+------------------+------------¦
 ¦     J13-2    ¦      +5 V dc     ¦    Blue    ¦
 +--------------+------------------+------------¦
 ¦     J13-3    ¦      Sensor      ¦    Green   ¦
 +--------------+------------------+------------¦
 ¦     J13-4    ¦      Sensor      ¦    White   ¦
 +--------------+------------------+------------¦
 ¦     J13-5    ¦  +5 V dc return  ¦    Black   ¦
 +--------------+------------------+------------¦
 ¦     J13-6    ¦ Polarization key ¦   No wire  ¦
 +----------------------------------------------+
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 10.4 Wiring Diagrams for the Model 3 or 4 Printer C ard Connectors
  
 Subtopics
 10.4.1  Model 3 or 4 Printer Card Connector J1 (I/O Interf ace Cable)
 10.4.2  Model 3 or 4 Printer Card Connector J2 (Signals to  Extension Card)
 10.4.3  Model 3 or 4 Printer Card Connector J3 (Document I nsert Motor)
 10.4.4  Model 3 or 4 Printer Card Connector J4 (Print Head  Transport Motor)
 10.4.5  Model 3 or 4 Printer Card Connector J5 (Print Head )
 10.4.6  Model 3 or 4 Printer Card Connector J6 (Print Head  Home Sensor)
 10.4.7  Model 3 or 4 Printer Card Connector J7 (Cover Inte rlock Sensor)
 10.4.8  Model 3 or 4 Printer Card Connector J8 (Top Button s)
 10.4.9  Model 3 or 4 Printer Card Connector J9 (Front Butt ons)
 10.4.10  Model 3 or 4 Printer Card Connector J10 (Capacitor )
 10.4.11  Model 3 or 4 Printer Extension Card Connector J101  (Paper Cutter Motor)
 10.4.12  Model 3 or 4 Printer Extension Card Connector J102  (CR Motor)
 10.4.13  Model 3 or 4 Printer Extension Card Connector J103  (Signals to Printer Card)
 10.4.14  Model 3 or 4 Printer Extension Card Connector J106  (JNL Motion Sensor)
 10.4.15  Model 3 or 4 Printer Extension Card Connector J107  (JNL Motor)
 10.4.16  Model 3 or 4 Printer Extension Card Connector J108  (DI Front Sensor)
 10.4.17  Model 3 or 4 Card Connector J109 (DI Top Sensor)
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 10.4.1 Model 3 or 4 Printer Card Connector J1 (I/O Interface Cable)
  
 +-------------------------------------------------- -----------------+
 ¦ Printer Card  ¦                  ¦ Printer Card  ¦                  ¦
 ¦   Connector   ¦ Line Description  ¦   Connector   ¦ Line Description  ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-1     ¦      +5 V dc     ¦     J1-9     ¦  +36 V dc return ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-2     ¦  +5 V dc return  ¦     J1-10    ¦     +36 V dc     ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-3     ¦      +5 V dc     ¦     J1-11    ¦  +36 V dc return ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-4     ¦  +5 V dc return  ¦     J1-12    ¦     +36 V dc     ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-5     ¦      +5 V dc     ¦     J1-13    ¦  +36 V dc return ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-6     ¦  +5 V dc return  ¦     J1-14    ¦     +36 V dc     ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-7     ¦   Serial I/O B   ¦     J1-15    ¦  +36 V dc return ¦
 +--------------+------------------+--------------+- -----------------¦
 ¦     J1-8     ¦   Serial I/O A   ¦     J1-16    ¦     +36 V dc     ¦
 +-------------------------------------------------- -----------------+
  
  
 PICTURE 71
  
  
 Figure 75. Printer Card Connector Wiring.  The pola rization key is counted
            as a pin.
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 10.4.2 Model 3 or 4 Printer Card Connector J2 (Sign als to Extension Card)
  
 +-------------------------------------------------- -----------------------------------------+
 ¦ Printer Card  ¦                              ¦ Printer Card  ¦                              ¦
 ¦   Connector   ¦       Line Description        ¦   Connector   ¦       Line Description        ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-1     ¦ +36 V dc to JNL and CR motor ¦     J2-13    ¦     Journal motor signal     ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-2     ¦   +36 V dc to cutter motor   ¦     J2-14    ¦     Journal motor signal     ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-3     ¦      Cutter motor signal     ¦     J2-15    ¦       Polarization key       ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-4     ¦      Cutter motor signal     ¦     J2-16    ¦            unused            ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-5     ¦      Cutter motor signal     ¦     J2-17    ¦            +5 V dc           ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-6     ¦      Cutter motor signal     ¦     J2-18    ¦        +5 V dc return        ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-7     ¦        CR motor signal       ¦     J2-19    ¦        + CR low sensor       ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-8     ¦        CR motor signal       ¦     J2-20    ¦       Polarization key       ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-9     ¦        CR motor signal       ¦     J2-21    ¦      Journal low sensor      ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-10    ¦        CR motor signal       ¦     J2-22    ¦     Journal motion sensor    ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-11    ¦     Journal motor signal     ¦     J2-23    ¦         DI top sensor        ¦
 +--------------+------------------------------+---- ----------+------------------------------¦
 ¦     J2-12    ¦     Journal motor signal     ¦     J2-24    ¦        DI front sensor       ¦
 +-------------------------------------------------- -----------------------------------------+
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 10.4.3 Model 3 or 4 Printer Card Connector J3 (Docu ment Insert Motor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦    Motor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J3-1     ¦      +36 V dc      ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦     J3-2     ¦      +36 V dc      ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J3-3     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J3-4     ¦        Motor       ¦    Brown   ¦
 +--------------+--------------------+------------¦
 ¦     J3-5     ¦        Motor       ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦     J3-6     ¦        Motor       ¦   Orange   ¦
 +--------------+--------------------+------------¦
 ¦     J3-7     ¦        Motor       ¦   Yellow   ¦
 +------------------------------------------------+
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 10.4.4 Model 3 or 4 Printer Card Connector J4 (Prin t Head Transport Motor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦    Motor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J4-1     ¦      +36 V dc      ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦     J4-2     ¦      +36 V dc      ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦     J4-3     ¦        Motor       ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦     J4-4     ¦        Motor       ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦     J4-5     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J4-6     ¦        Motor       ¦  Red/White ¦
 +--------------+--------------------+------------¦
 ¦     J4-7     ¦        Motor       ¦ Green/White¦
 +------------------------------------------------+
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 10.4.5 Model 3 or 4 Printer Card Connector J5 (Prin t Head)
  
 +-------------------------------------------------- ---------------------+
 ¦ Printer Card  ¦                    ¦ Printer Card  ¦                    ¦
 ¦   Connector   ¦  Line Description   ¦   Connector   ¦  Line Description   ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J5-1     ¦    Print wire 3    ¦     J5-7     ¦      +36 V dc      ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J5-2     ¦    Print wire 7    ¦     J5-8     ¦    Print wire 9    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J5-3     ¦    Print wire 1    ¦     J5-9     ¦    Print wire 4    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J5-4     ¦    Print wire 5    ¦     J5-10    ¦    Print wire 8    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J5-5     ¦      +36 V dc      ¦     J5-11    ¦    Print wire 6    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦     J5-6     ¦      +36 V dc      ¦     J5-12    ¦    Print wire 2    ¦
 +-------------------------------------------------- ---------------------+
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 10.4.6 Model 3 or 4 Printer Card Connector J6 (Prin t Head Home Sensor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦   Sensor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦     J6-1     ¦  Left home sensor  ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦     J6-2     ¦   +5 V dc return   ¦   Yellow   ¦
 +--------------+--------------------+------------¦
 ¦     J6-3     ¦       +5 V dc      ¦    Blue    ¦
 +--------------+--------------------+------------¦
 ¦     J6-4     ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦     J6-5     ¦ Center home sensor ¦    Black   ¦
 +------------------------------------------------+
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 10.4.7 Model 3 or 4 Printer Card Connector J7 (Cove r Interlock Sensor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦   Sensor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦      J7-1    ¦   +5 V dc return   ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦      J7-2    ¦       +5 V dc      ¦    Blue    ¦
 +--------------+--------------------+------------¦
 ¦      J7-3    ¦   Sensor to card   ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦      J7-4    ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦      J7-5    ¦  Sensor from card  ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦      J7-6    ¦   +5 V dc return   ¦    Brown   ¦
 +------------------------------------------------+
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 10.4.8 Model 3 or 4 Printer Card Connector J8 (Top Buttons)
  
 +------------------------------------------------+
 ¦  J8 Printer   ¦                                 ¦
 ¦     Card      ¦       J8 Line Description        ¦
 ¦   Connector   ¦                                 ¦
 +--------------+---------------------------------¦
 ¦     J8-1     ¦  Customer receipt paper advance ¦
 +--------------+---------------------------------¦
 ¦     J8-2     ¦          +5 V dc return         ¦
 +--------------+---------------------------------¦
 ¦     J8-3     ¦      Journal paper advance      ¦
 +------------------------------------------------+
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 10.4.9 Model 3 or 4 Printer Card Connector J9 (Fron t Buttons)
  
 +------------------------------------------------+
 ¦  J9 Printer   ¦                                 ¦
 ¦     Card      ¦       J9 Line Description        ¦
 ¦   Connector   ¦                                 ¦
 +--------------+---------------------------------¦
 ¦     J9-1     ¦ Document insert reverse advance ¦
 +--------------+---------------------------------¦
 ¦     J9-2     ¦ Document insert forward advance ¦
 +--------------+---------------------------------¦
 ¦     J9-3     ¦   Document insert ready button  ¦
 +--------------+---------------------------------¦
 ¦     J9-4     ¦          +5 V dc return         ¦
 +--------------+---------------------------------¦
 ¦     J9-5     ¦ Turn on printer indicator light ¦
 +--------------+---------------------------------¦
 ¦     J9-6     ¦             +5 V dc             ¦
 +------------------------------------------------+
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 10.4.10 Model 3 or 4 Printer Card Connector J10 (Ca pacitor)
  
 +-----------------------------------+
 ¦ Printer Card  ¦                    ¦
 ¦   Connector   ¦  Line Description   ¦
 +--------------+--------------------¦
 ¦     J10-1    ¦   +36 V dc return  ¦
 +--------------+--------------------¦
 ¦     J10-2    ¦      +36 V dc      ¦
 +--------------+--------------------¦
 ¦     J10-3    ¦  Polarization key  ¦
 +--------------+--------------------¦
 ¦     J10-4    ¦        Blank       ¦
 +-----------------------------------+
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 10.4.11 Model 3 or 4 Printer Extension Card Connect or J101 (Paper Cutter Motor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦    Motor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦    J101-1    ¦      +36 V dc      ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦    J101-2    ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦    J101-3    ¦      +36 V dc      ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦    J101-4    ¦        Motor       ¦    Brown   ¦
 +--------------+--------------------+------------¦
 ¦    J101-5    ¦        Motor       ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦    J101-6    ¦        Motor       ¦   Orange   ¦
 +--------------+--------------------+------------¦
 ¦    J101-7    ¦        Motor       ¦   Yellow   ¦
 +------------------------------------------------+
  
  
 PICTURE 72
  
  
 Figure 76. Printer Extension Card Connector Wiring.   The polarization key
            is counted as a pin.
  
 Note:   Printer extension card connectors J104 and J105 a re reserved.
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 10.4.12 Model 3 or 4 Printer Extension Card Connect or J102 (CR Motor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦    Motor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦    J102-1    ¦      +36 V dc      ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦    J102-2    ¦      +36 V dc      ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦    J102-3    ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦    J102-4    ¦        Motor       ¦    Brown   ¦
 +--------------+--------------------+------------¦
 ¦    J102-5    ¦        Motor       ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦    J102-6    ¦        Motor       ¦   Orange   ¦
 +--------------+--------------------+------------¦
 ¦    J102-7    ¦        Motor       ¦   Yellow   ¦
 +------------------------------------------------+
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 10.4.13 Model 3 or 4 Printer Extension Card Connect or J103 (Signals to Printer Card)
  
 +-------------------------------------------------- ---------------------+
 ¦ Printer Card  ¦                    ¦ Printer Card  ¦                    ¦
 ¦   Connector   ¦  Line Description   ¦   Connector   ¦  Line Description   ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-1    ¦   +36 V dc to JNL  ¦    J103-12   ¦    Journal motor   ¦
 ¦              ¦    and CR motor    ¦              ¦       signal       ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-2    ¦ +36 V dc to cutter ¦    J103-13   ¦    Journal motor   ¦
 ¦              ¦        motor       ¦              ¦       signal       ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-3    ¦    Cutter motor    ¦    J103-14   ¦    Journal motor   ¦
 ¦              ¦       signal       ¦              ¦       signal       ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-4    ¦    Cutter motor    ¦    J103-15   ¦  Polarization key  ¦
 ¦              ¦       signal       ¦              ¦                    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-5    ¦    Cutter motor    ¦    J103-16   ¦       unused       ¦
 ¦              ¦       signal       ¦              ¦                    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-6    ¦    Cutter motor    ¦    J103-17   ¦       +5 V dc      ¦
 ¦              ¦       signal       ¦              ¦                    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-7    ¦   CR motor signal  ¦    J103-18   ¦   +5 V dc return   ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-8    ¦   CR motor signal  ¦    J103-19   ¦    CR low sensor   ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-9    ¦   CR motor signal  ¦    J103-20   ¦  Polarization key  ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-10   ¦   CR motor signal  ¦    J103-21   ¦ Journal low sensor ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-11   ¦    Journal motor   ¦    J103-22   ¦   Journal motion   ¦
 ¦              ¦       signal       ¦              ¦       sensor       ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-12   ¦    Journal motor   ¦    J103-23   ¦    DI top sensor   ¦
 ¦              ¦       signal       ¦              ¦                    ¦
 +--------------+--------------------+-------------- +--------------------¦
 ¦    J103-13   ¦    Journal motor   ¦    J103-24   ¦   DI front sensor  ¦
 ¦              ¦       signal       ¦              ¦                    ¦
 +-------------------------------------------------- ---------------------+
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 10.4.14 Model 3 or 4 Printer Extension Card Connect or J106 (JNL Motion Sensor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦   Sensor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦    J106-1    ¦   +5 V dc return   ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦    J106-2    ¦       +5 V dc      ¦    Blue    ¦
 +--------------+--------------------+------------¦
 ¦    J106-3    ¦    Sensor output   ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦    J106-4    ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦    J106-5    ¦    Sensor input    ¦    White   ¦
 +--------------+--------------------+------------¦
 ¦    J106-6    ¦   +5 V dc return   ¦    Brown   ¦
 +------------------------------------------------+

Store Systems Technical Reference
Model 3 or 4 Printer Extension Card Connector J106 (JNL Motion Sensor)

¦ Copyright IBM Corp. 1993
10.4.14 - 1



 10.4.15 Model 3 or 4 Printer Extension Card Connect or J107 (JNL Motor)
  
 +------------------------------------------------+
 ¦ Printer Card  ¦                    ¦    Motor    ¦
 ¦   Connector   ¦  Line Description   ¦ Cable Wire  ¦
 +--------------+--------------------+------------¦
 ¦    J107-1    ¦      +36 V dc      ¦    Black   ¦
 +--------------+--------------------+------------¦
 ¦    J107-2    ¦      +36 V dc      ¦    Green   ¦
 +--------------+--------------------+------------¦
 ¦    J107-3    ¦  Polarization key  ¦   No wire  ¦
 +--------------+--------------------+------------¦
 ¦    J107-4    ¦        Motor       ¦    Brown   ¦
 +--------------+--------------------+------------¦
 ¦    J107-5    ¦        Motor       ¦     Red    ¦
 +--------------+--------------------+------------¦
 ¦    J107-6    ¦        Motor       ¦   Orange   ¦
 +--------------+--------------------+------------¦
 ¦    J107-7    ¦        Motor       ¦   Yellow   ¦
 +------------------------------------------------+
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 10.4.16 Model 3 or 4 Printer Extension Card Connect or J108 (DI Front Sensor)
  
 +-----------------------------------+
 ¦ Printer Card  ¦                    ¦
 ¦   Connector   ¦  Line Description   ¦
 +--------------+--------------------¦
 ¦    J108-1    ¦   +5 V dc return   ¦
 +--------------+--------------------¦
 ¦    J108-2    ¦   Signal to card   ¦
 +--------------+--------------------¦
 ¦    J108-3    ¦  Polarization key  ¦
 +--------------+--------------------¦
 ¦    J108-4    ¦       +5 V dc      ¦
 +-----------------------------------+
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 10.4.17 Model 3 or 4 Card Connector J109 (DI Top Se nsor)
  
 +-----------------------------------+
 ¦ Printer Card  ¦                    ¦
 ¦   Connector   ¦  Line Description   ¦
 +--------------+--------------------¦
 ¦    J109-1    ¦       +5 V dc      ¦
 +--------------+--------------------¦
 ¦    J107-2    ¦  Polarization key  ¦
 +--------------+--------------------¦
 ¦    J107-3    ¦   Signal to card   ¦
 +--------------+--------------------¦
 ¦    J107-4    ¦   +5 V dc return   ¦
 +-----------------------------------+
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 GLOSSARY Glossary
 This glossary defines terms and abbreviations used in this book.  Consult
 the IBM Dictionary of Computing , SC20-1699, and the index of this book for
 terms that you do not find in this glossary.
  
  
    +---+
    ¦ A ¦
    +---+
  
 access method .  A software component in a processor for controll ing the
 flow of information through a network.
  
 access unit .  A unit that allows multiple attaching devices ac cess to a
 token-ring network at a central point such as a wir ing closet or in an
 open work area.
  
 active .  (1) Able to communicate on the network.  A token -ring network
 adapter is active if it is able to transmit and rec eive on the network.
 (2) Operational.  (3) Pertaining to a node or devic e that is connected or
 is available for connection to another node or devi ce.  (4) Currently
 transmitting or receiving.
  
 adapter .  (1) In the point-of-sale terminal, a circuit car d that, with its
 associated software, enables the terminal to use a function or feature.
 (2) In a LAN, within a communicating device, a circ uit card that, with its
 associated software and/or microcode, enables the d evice to communicate
 over the network.
  
 ADCS.  Advanced Data Communications for Stores
  
 address .  (1) In data communication, the IEEE-assigned uni que code or the
 unique locally administered code assigned to each d evice or workstation
 connected to a network.  (2) A character, group of characters, or a value
 that identifies a register, a particular part of st orage, a data source,
 or a data link.  The value is represented by one or  more characters.
 (3) To refer to a device or an item of data by its address.  (4) The
 location in the storage of a computer where data is  stored.
  
 address space .  The complete range of addresses that is availabl e to a
 programmer.
  
 addressing .  (1) The assignment of addresses to the instructi ons of a
 program.  (2) In data communication, the way in whi ch a station selects
 the station to which it is to send data.
  
 ADF.  adapter description file
  
 administrative operations .  Store operations other than direct selling;
 usually performed by supervisors and managers.
  
 Advanced Data Communications for Stores (ADCS) .  An IBM-licensed product
 that functions at the host processor to permit host -to-store
 communication.
  
 alert .  (1) An error message sent to the system services  control point
 (SSCP) at the host system.  (2) For IBM LAN managem ent products, a
 notification indicating a possible security violati on, a persistent error
 condition, or an interruption or potential interrup tion in the flow of
 data around the network.  See also network management vector transport .
 (3) In SNA, a record sent to a system problem manag ement focal point to
 communicate the existence of an alert condition.  ( 4) In the NetView
 program, a high-priority event that warrants immedi ate attention.  This
 data base record is generated for certain event typ es that are designed by
 user-constructed filters.
  
 all points addressable (APA) .  In computer graphics, pertaining to the
 ability to address and display or not display each picture element (pel)
 on a display surface.
  
 alphanumeric .  Pertaining to a character set containing letters , digits,
 and other characters, such as punctuation marks.
  
 alphanumeric point-of-sale (ANPOS) keyboard .  This keyboard consists of a
 section of alphanumeric keys, a programmable set of  point-of-sale keys, a
 numeric keypad, and system function keys.
  
 alternate adapter .  In a personal computer that is used on a LAN and  that
 supports installation of two network adapters, the adapter that uses
 alternate (not standard or default) mapping between  adapter-shared RAM,
 adapter ROM, and designated computer memory segment s.  The alternate
 adapter is usually designated as adapter 1 in confi guration parameters.
 Contrast with primary adapter .
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 alternate file server .  A store controller that maintains image versions
 of all non-system mirrored files and that can assum e control if the
 configured file server becomes disabled.
  
 alternate master store controller .  The store controller that can take
 control of the LAN if the configured master store c ontroller becomes
 disabled.  It maintains image versions of both syst em mirrored and system
 compound files.
  
 American National Standard Code for Information Int erchange (ASCII) .  The
 standard code, using a coded character set consisti ng of 7-bit coded
 characters (8 bits including parity check), used fo r information
 interchange among data processing systems, data com munication systems, and
 associated equipment.  The ASCII set consists of co ntrol characters and
 graphics characters.
  
 American National Standards Institute (ANSI) .  An organization for the
 purpose of establishing voluntary industry standard s.
  
 analog .  Pertaining to data consisting of continuously va riable physical
 quantities.  Contrast with digital .
  
 ANPOS keyboard .  Alphanumeric point-of-sale keyboard.
  
 ANSI .  American National Standards Institute.
  
 APA.  all points addressable.
  
 APAR.  Authorized program analysis report.
  
 API .  Application program interface.
  
 application program .  (1) A program written for or by a user that appl ies
 to the user's own work.  (2) A program written for or by a user that
 applies to a particular application.  (3) A program  used to connect and
 communicate with stations in a network, enabling us ers to perform
 application-oriented activities.
  
 application program interface (API) .  The formally defined programming
 language interface that is between an IBM system co ntrol program or a
 licensed program and the user of the program.
  
 architecture .  A logical structure that encompasses operating p rinciples
 including services, functions, and protocols.  See computer architecture,
 network architecture, Systems Application Architect ure (SAA), Systems
 Network Architecture (SNA) .
  
 ARTIC adapter .  A family of communications coprocessor adapters that, with
 appropriate electrical interfaces, can support a wi de range of
 communication devices.  For the IBM Store System, a n ARTIC adapter
 provides communications support for ASYNC, BSC, SDL C, and X.25
 communications.
  
 ASCII .  American National Standard Code for Information Interchange.
  
 assembler .  Computer program that translates assembly langua ge statements
 into machine code.
  
 async .  asynchronous.
  
 asynchronous .  (1) Pertaining to two or more processes that do not depend
 upon the occurrence of a specific event such as a c ommon timing signal.
 (2) Without regular time relationship; unexpected o r unpredictable with
 respect to the execution of program instructions.  (3) In Fiber
 Distributed Data Interface (FDDI) rings, a type of data traffic that does
 not need bounded access delay to the medium and gua ranteed throughput.
  
 attach .  (1) To connect a device physically.  (2) To make  a device a part
 of a network logically.  Compare with connect .
  
 attaching device .  Any device that is physically connected to a net work
 and can communicate over the network.
  
 authorized program analysis report (APAR) .  A report of a problem caused
 by a suspected defect in a current unaltered releas e of a program.
  
  
    +---+
    ¦ B ¦
    +---+
  
 background .  On a color display, the part of the display scre en that
 surrounds a character.
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 background application .  A non-interactive program that can be selected
 from the background application screen or can start  automatically when the
 system is IPLed.
  
 backup .  Pertaining to a system, device, file, or facilit y that can be
 used in the event of a malfunction or the loss of d ata.
  
 backup copy .  A copy, usually of a program or of a library mem ber, that is
 kept in case the original or the working copy is un intentionally altered
 or destroyed.
  
 backup diskette .  A diskette that contains information copied from  another
 diskette.  It is used in case the original informat ion is unintentionally
 altered or destroyed.
  
 bar code .  A code representing characters by sets of parall el bars of
 varying thickness and separation that are read opti cally by transverse
 scanning.
  
 base address .  A numeric value that is used as a reference in t he
 calculation of addresses in the execution of a comp uter program, to or
 through which, the input/output devices are connect ed.
  
 baseband .  (1) A frequency band that uses the complete band width of a
 transmission medium.  Contrast with broadband, carrierband .  (2) A method
 of data transmission that encodes, modulates, and i mpresses information on
 the transmission medium without shifting or alterin g the frequency of the
 information signal.
  
 baseband LAN .  A LAN in which information is encoded, multiplex ed, and
 transmitted without modulation of a carrier.
  
 base unit .  The part of the IBM 4683 point-of-sale terminal that contains
 the power supply and the interfaces.
  
 BASIC.  Beginner's all-purpose symbolic instruction code .  A programming
 language that uses common English words.
  
 Basic Input/Output System (BIOS) .  In IBM Personal Computers with PC I/O
 channel architecture, microcode that controls basic  hardware operations
 such as interactions with diskette drives, fixed di sk drives, and the
 keyboard.
  
 baud .  The rate at which signal conditions are transmit ted per second.
 Contrast with bits per second (bps) .
  
 BCD.  Binary-coded decimal notation.
  
 beacon .  (1) A frame sent by an adapter on a ring network  indicating a
 serious ring problem, such as a broken cable.  It c ontains the addresses
 of the beaconing station and its nearest active ups tream neighbor (NAUN).
 (2) To send beacon frames continuously.  An adapter  is beaconing  if it is
 sending such a frame.
  
 beaconing .  An error-indicating function of token-ring adapt ers that
 assists in locating a problem causing a hard error on a token-ring
 network.
  
 beaconing terminal .  A terminal that is not receiving the normal sign al
 from the store loop. Therefore, it transmits a "bea con" message.
  
 binary .  (1) Pertaining to a system of numbers to the bas e two; the binary
 digits are 0 and 1.  (2) Pertaining to a selection,  choice, or condition
 that has two possible different values or states.
  
 binary-coded decimal notation (BCD) .  A binary-coded notation in which
 each of the decimal digits is represented by a bina ry numeral.  For
 example, in binary-coded decimal notation that uses  the weights 8, 4, 2,
 1, the number "twenty three" is represented by 0010  0011.  In the pure
 binary numeration system, its representation is 101 11.
  
 binary synchronous communication (BSC) .  A form of telecommunication line
 control that uses a standard set of transmission co ntrol characters and
 control character sequences, for binary synchronous  transmission of
 binary-coded data between stations.  Contrast with synchronous data link
 control (SDLC) .
  
 BIOS.  Basic Input/Output System.
  
 bit .  Either of the binary digits:  a 0 or 1.
  
 bits per second (bps) .  The rate at which bits are transmitted per secon d.
 Contrast with baud .
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 bootstrap .  (1) A sequence of instructions whose execution c auses
 additional instructions to be loaded and executed u ntil the complete
 computer program is in storage.  (2) A technique or  device designed to
 bring itself into a desired state by means of its o wn action.  For
 example, a machine routine whose first few instruct ions are sufficient to
 bring the rest of itself into the computer from an input device.
  
 bps .  Bits per second.
  
 Bps .  Bytes per second.
  
 broadband .  A frequency band divisible into several narrower  bands so that
 different kinds of transmissions such as voice, vid eo, and data
 transmission can occur at the same time.  Synonymou s with wideband .
 Contrast with baseband .
  
 broadcast .  Simultaneous transmission of data to more than o ne
 destination.
  
 BSC.  Binary synchronous communication.
  
 buffer .  (1) A portion of storage used to hold input or o utput data
 temporarily.  (2) A routine or storage used to comp ensate for a difference
 in data rate or time of occurrence of events, when transferring data from
 one device to another.
  
 bus .  (1) In a processor, a physical facility on which  data is transferred
 to all destinations, but from which only addressed destinations may read
 in accordance with appropriate conventions.  (2) A network configuration
 in which nodes are interconnected through a bidirec tional transmission
 medium.  (3) One or more conductors used for transm itting signals or
 power.
  
 byte .  (1) A string that consists of a number of bits, treated as a unit,
 and representing a character.  (2) A binary charact er operated upon as a
 unit and usually shorter than a computer word.  (3)  A string that consists
 of a particular number of bits, usually 8, that is treated as a unit, and
 that represents a character.  (4) A group of 8 adja cent binary digits that
 represent one extended binary-coded decimal interch ange code (EBCDIC).
 See n-bit byte .
  
  
    +---+
    ¦ C ¦
    +---+
  
 C.  A high-level programming language designed to op timize run time, size,
 and efficiency.
  
 CMOS.  Complementary metal-oxide semiconductor.
  
 complementary metal-oxide semiconductor (CMOS) .  A technology that
 combines the electrical properties of n-type semico nductors and p-type
 semiconductors.  Note:   The positive and negative voltage requirements an d
 n-type semiconductors complement each other.  A low -power input pulse to a
 gate of a CMOS device turns one semiconductor on an d the other off.  There
 is no current flow except for capacitance charging and discharging and for
 switching operations.  CMOS devices therefore use c onsiderably less power
 than other types of semiconductor devices.  They ar e ideal for use in
 microcomputers and battery-powered devices such as calculators and
 portable computers.
  
 cable loss (optical) .  The loss in an optical cable equals the attenuat ion
 coefficient for the cables fiber times the cable le ngth.
  
 cable segment .  A section of cable between components or devices  on a
 network.  A segment may consist of a single patch c able, multiple patch
 cables connected together, or a combination of buil ding cable and patch
 cables connected together.  See LAN segment, ring segment .
  
 call .  The action of bringing a function or subprogram into effect,
 usually by specifying the entry conditions and jump ing to an entry point.
  
 carrier .  A wave or pulse train that may be varied by a si gnal bearing
 information to be transmitted over a communication system.
  
 carrierband .  A frequency band in which the modulated signal i s
 superimposed on a carrier signal (as differentiated  from baseband), but
 only one channel is present on the medium.  Contras t with baseband,
 broadband .
  
 cash drawer .  A drawer at a point-of-sale terminal that can be  programmed
 to open automatically.  See till .
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 CD.  Corrective diskette.
  
 chain .  (1) Transfer of control from the currently execu ting program to
 another program or overlay.  (2) Referencing a data  record from a previous
 data record.
  
 channel .  (1) A functional unit, controlled by a host comp uter, that
 handles the transfer of data between processor stor age and local
 peripheral equipment.  (2) A path along which signa ls can be sent.
 (3) The portion of a storage medium that is accessi ble to a given reading
 or writing station.
  
 channel-attached .  (1) Pertaining to the connection of devices dire ctly by
 data channels (I/O channels) to a computer.  (2) Pe rtaining to devices
 connected to a controlling unit by cables rather th an by telecommunication
 lines.
  
 charge .  A sales transaction in which a customer has the partial or total
 value of purchased merchandise added to an account for later payment.
  
 checkpoint .  A point at which information about the status of  a job and
 the system can be recorded so that the job step can  be restarted later.
  
 checksum .  (1) The sum of a group of data associated with t he group and
 used for checking purposes.  (2) On a diskette, dat a written in a sector
 for error-detection purposes.  A calculated checksu m that does not match
 the checksum of data written in the sector indicate s a bad sector.  Note:
 The data is either numeric or other character strin gs regarded as numeric
 for the purpose of calculating the checksum.  See a lso module integrity
 value .
  
 circuit .  (1) A logic device.  (2) One or more conductors through which an
 electric current can flow.
  
 clear .  To delete data from a screen or from memory.
  
 COBOL.  Common business-oriented language.  A high-level  programming
 language, based on English, that is used primarily for business
 applications.
  
 command.  (1) A request for performance of an operation or  execution of a
 program.  (2) A character string from a source exte rnal to a system that
 represents a request for system action.
  
 communication adapter .  A circuit card and its associated software that
 enable a device, such as a personal computer, to be  connected to a network
 or another computer (examples include binary synchr onous, asynchronous,
 modem, and LAN adapters).
  
 communication channel .  A path for transmitting information from one
 location to another.
  
 compile .  (1) To translate all or part of a program expres sed in a
 high-level language into a computer program express ed in an intermediate
 language, an assembly language, or a machine langua ge.  (2) To prepare a
 machine language program from a computer program wr itten in another
 programming language by making use of the overall l ogic structure of the
 program, or generating more than one computer instr uction for each
 symbolic statement, or both, as well as performing the function of an
 assembler.  (3) To translate a source program into an executable program
 (an object program).  (4) To translate a program wr itten in a high-level
 programming language into a machine language progra m.
  
 compiler .  A program that decodes instructions written as p seudo codes and
 produces a machine language program to be executed at a later time.
 Contrast with interpretive routine .  Synonymous with compiling program .
  
 compiling program .  Synonym for compiler.
  
 component .  (1) Any part of a network other than an attachin g device, such
 as an IBM 8228 Multistation Access Unit.  (2) Hardw are or software that is
 part of a functional unit.
  
 compound files .  Files that are kept on the master store controll er, the
 alternate master store controller, and all other el igible store
 controllers.
  
 computer architecture .  The organizational structure of a computer syste m,
 including hardware and software.
  
 concentrator .  (1) In data transmission, a functional unit that  permits a
 common transmission medium to serve more data sourc es than there are
 channels currently available within the transmissio n medium.  (2) Any
 device that combines incoming messages into a singl e message
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 (concentration) or extracts individual messages fro m the data sent in a
 single transmission sequence (deconcentration).  Se e also access unit  and
 wiring concentrator .
  
 configuration .  The group of devices, options, and programs that  make up a
 data processing system or network as defined by the  nature, number, and
 chief characteristics of its functional units.  Mor e specifically, the
 term may refer to a hardware configuration or a sof tware configuration.
 See also system configuration .
  
 configuration file .  The collective set of definitions that describes  a
 configuration.
  
 connect .  In a LAN, to physically join a cable from a stat ion to an access
 unit or network connection point.  Contrast with attach .
  
 contention .  In a LAN, a situation in which two or more data stations are
 allowed by the protocol to start transmitting concu rrently and thus risk
 collision.
  
 control character .  A character whose occurrence in a particular con text
 initiates, modifies, or stops a control operation.  A control character
 may be recorded for use in a subsequent action, and  it may have a graphic
 representation in some circumstances.
  
 controller .  A unit that controls input/output operations for  one or more
 devices.
  
 conversation partner .  One of the two programs involved in a conversati on.
  
 conversation state .  The condition of a conversation that reflects wh at
 the past action on that conversation has been and t hat determines what the
 next set of actions may be.
  
 converter .  In an IBM Token-Ring Network, a device that conv erts
 electronic signals to light pulses or vice versa fo r use in an optical
 fiber subsystem.
  
 core .  The central region of an optical fiber through w hich light is
 transmitted.
  
 corrective diskette (CD) .  A set of diskettes that contain modules to
 replace the modules in the active program subdirect ory.  The first
 diskette of the set must contain a product control file that describes
 which product the modules are to be applied to and a list of all modules
 that are to be replaced.
  
 coupler .  A device that connects a modem to a telephone ne twork.  See also
 acoustic coupler .
  
 cps .  Characters per second.  Used to measure the prin ting speed of a
 printer.
  
 CRC.  Cyclic redundancy check.
  
 credit authorization .  The process of accepting or rejecting a request for
 credit approval.
  
 cursor .  A movable point of light (or a short line) that indicates where
 the next character is to be entered on the display screen.
  
 customer receipt .  An itemized list of merchandise purchased and pa id for
 by the customer.
  
 cyclic redundancy check (CRC) .  Synonym for frame check sequence (FCS) .
  
  
    +---+
    ¦ D ¦
    +---+
  
 DASD.  Direct-access storage device.
  
 data .  (1) A representation of facts, concepts, or inst ructions in a
 formalized manner suitable for communication, inter pretation, or
 processing by human or automatic means.  (2) Any re presentations such as
 characters or analog quantities to which meaning is  or might be assigned.
  
 data circuit-terminating equipment (DCE) .  In a data station, the
 equipment that provides the signal conversion and c oding between the data
 terminal equipment (DTE) and the line.
  
 data file .  A collection of related data records organized i n a specific
 manner; for example, a payroll file (one record for  each employee, showing
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 such information as rate of pay and deductions) or an inventory file (one
 record for each inventory item, showing such inform ation as cost, selling
 price, and number in stock.)  See also data set, file .
  
 data integrity .  (1) The condition that exists as long as acciden tal or
 intentional destruction, alteration, or loss of dat a does not occur.
 (2) Preservation of data for its intended use.
  
 data link .  (1) Any physical link, such as a wire or a telep hone circuit,
 that connects one or more remote terminals to a com munication control
 unit, or connects one communication control unit wi th another.  (2) The
 assembly of parts of two data terminal equipment (D TE) devices that are
 controlled by a link protocol, and the interconnect ing data circuit, that
 enable data to be transferred from a data source to  a data link.  (3) In
 SNA, see also link .  Note:   A telecommunication line is only the physical
 medium of transmission.  A data link includes the p hysical medium of
 transmission, the protocol, and associated devices and programs; it is
 both physical and logical.
  
 data processing system .  A network, including computer systems and
 associated personnel, that accepts information, pro cesses it according to
 a plan, and produces the desired results.
  
 data rate .  See data transfer rate, line data rate .
  
 data set .  Logically related records treated as a single un it.  See also
 file .
  
 data structure .  The syntactic structure of symbolic expressions and their
 storage allocation characteristics.
  
 data terminal equipment (DTE) .  (1) That part of a data station that
 serves as a data source, data receiver, or both.  ( 2) Equipment that sends
 or receives data, or both.
  
 data transfer .  (1) The result of the transmission of data signa ls from
 any data source to a data receiver.  (2) The moveme nt, or copying, of data
 from one location and the storage of the data at an other location.
  
 data transfer rate .  The average number of bits, characters, or block s per
 unit of time passing between equipment in a data-tr ansmission session.
 The rate is expressed in bits, characters, or block s per second, minute,
 or hour.
  
 DBCS.  Double-byte character set.
  
 DCE.  Data circuit-terminating equipment.
  
 deactivation .  The process of taking any element out of service , rendering
 it inoperative, or placing it in a state in which i t cannot perform the
 functions for which it was designed.
  
 debug .  To detect, diagnose, and eliminate errors in com puter programs.
  
 default .  Pertaining to an attribute, value, or option tha t is assumed
 when none is explicitly specified.
  
 delimiter .  (1) A character used to indicate the beginning o r end of a
 character string.  (2) A bit pattern that defines t he beginning or end of
 a frame or token on a LAN.
  
 destination .  Any point or location, such as a node, station, or
 particular terminal, to which information is to be sent.
  
 destination address .  A field in the medium access control (MAC) frame
 that identifies the physical location to which info rmation is to be sent.
 Contrast with source address .
  
 device .  (1) A mechanical, electrical, or electronic cont rivance with a
 specific purpose.  (2) An input/output unit such as  a terminal, display,
 or printer.  See also attaching device .
  
 device address .  (1) The first subchannel address recognized by a
 channel-attached device.  (2) In data communication , the identification of
 any device to which data can be sent or from which data can be received.
  
 device channel .  In IBM Point-of-Sale terminals, a path along whi ch
 signals for serial input/output devices can be sent .  For these terminals,
 the device channel controller or adapter is contain ed on the system board.
  
 diagnostic diskette .  A diskette containing diagnostic modules or test s
 used by computer users and service personnel to dia gnose hardware
 problems.
  

Store Systems Technical Reference
Glossary

¦ Copyright IBM Corp. 1993
GLOSSARY - 7



 diagnostics .  Modules or tests used by computer users and serv ice
 personnel to diagnose hardware problems.
  
 digital .  (1) Pertaining to data in the form of digits.  C ontrast with
 analog .  (2) Pertaining to data consisting of numerical v alues or discrete
 units.
  
 direct-access storage device (DASD) .  A device in which access time is
 effectively independent of the location of the data .
  
 direct memory access (DMA) .  A procedure or method designed to transfer
 data between main storage and I/O units without int ervention of the
 processing unit.
  
 directory .  (1) A table of identifiers and references that c orrespond to
 items of data.  (2) An index that a control program  uses to locate one or
 more blocks of data that are stored in separate are as of a data set in
 direct access storage.
  
 disabled .  (1) Pertaining to a state of a processing unit t hat prevents
 the occurrence of certain types of interruptions.  (2) Pertaining to the
 state in which a transmission control unit or audio  response unit cannot
 accept incoming calls on a line.
  
 disk .  A round, flat plate coated with a magnetic subst ance on which
 computer data is stored.  See also integrated disk, fixed disk .
  
 diskette .  A thin, flexible magnetic disk permanently enclo sed in a
 protective jacket.  A diskette stores information f or processing.
  
 diskette drive .  The mechanism used to seek, read, and write data  on
 diskettes.
  
 Disk Operating System (DOS) .  An operating system for computer systems
 that use disks and diskettes for auxiliary storage of programs and data.
  
 display .  (1) A visual presentation of data.  (2) A device  that presents
 visual information to the point-of-sale terminal op erator and to the
 customer, or to the display station operator.
  
 distributed .  Physically separate but connected by cables.
  
 Distributed Systems Executive (DSX) .  An IBM licensed program available
 for IBM host systems that allows the host system to  get, send, and remove
 files, programs, formats and procedures in a networ k of computers.
  
 DMA.  Direct memory access
  
 DOS.  Disk Operating System.
  
 double-byte character set (DBCS) .  A set of characters in which each
 character is represented by 2 bytes.  Languages suc h as Japanese, Chinese,
 and Korean, which contain more symbols than can be represented by 256 code
 points, require double-byte character sets.  Becaus e each character
 requires 2 bytes, the typing, display, and printing  of DBCS characters
 requires hardware and programs that support DBCS.  Contrast with
 single-byte character set.
  
 down-loop .  The position of a terminal or store controller o n the store
 loop in relation to the direction of data flow on t he store loop.  For
 example, each terminal or store controller transmit s loop data to the next
 terminal "down-loop" from its position on the store  loop and it receives
 loop data from the next terminal "up-loop" from its  position on the store
 loop.  See up-loop .
  
 driver .  Software component that controls a device.
  
 DSX.  Distributed Systems Executive.
  
 DTE.  Data terminal equipment.
  
 dump.  (1) To write at a particular instant the content s of storage, or
 part of storage, onto another data medium for the p urpose of safeguarding
 or debugging the data.  (2) Data that has been dump ed.
  
  
    +---+
    ¦ E ¦
    +---+
  
 EAN.  European article number.
  
 EIA .  Electronic Industries Association.  See EIA interface .
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 EIA interface .  An industry-accepted interface for connecting de vices
 having voltage-related limits.
  
 element .  (1) In a set, an object, entity, or concept havi ng the
 properties that define a set.  (2) A parameter valu e in a list of
 parameter values.
  
 emulation .  (1) The imitation of all or part of one computer  system by
 another, primarily by hardware, so that the imitati ng system accepts the
 same data, executes the same programs, and achieves  the same results as
 the imitated computer system.  (2) The use of progr amming techniques and
 special machine features to permit a computing syst em to execute programs
 written for another system.
  
 enabled .  (1) On a LAN, pertaining to an adapter or device  that is active,
 operational, and able to receive frames from the ne twork.  (2) Pertaining
 to a state of a processing unit that allows the occ urrence of certain
 types of interruptions.  (3) Pertaining to the stat e in which a
 transmission control unit or an audio response unit  can accept incoming
 calls on a line.
  
 end user .  The ultimate source or destination of data flowi ng through an
 SNA network.  An end user can be an application pro gram or a workstation
 operator.
  
 error condition .  The condition that results from an attempt to us e
 instructions or data that are not valid.
  
 error message .  A message that is issued because an error has be en
 detected.
  
 Ethernet network .  A baseband LAN with a bus topology in which mess ages
 are broadcast on a coaxial cable using a carrier se nse multiple
 access/collision detection (CSMA/CD) transmission m ethod.
  
 European article number (EAN) .  A number that is assigned to and encoded
 on an article of merchandise for scanning in some c ountries.
  
 evaluation .  Reduction of an expression to a single value.
  
 event .  (1) Processing unit containing price changes and  item file
 updates.  All records in an event share common char acteristics such as
 type of change and event due date.  (2) An occurren ce of significance to a
 task; for example, the completion of an asynchronou s operation, such as an
 I/O operation.
  
 exception .  An abnormal condition such as an I/O error encou ntered in
 processing a data set or a file.  See also overflow exception  and
 underflow exception .
  
 execution .  The process of carrying out an instruction or in structions of
 a computer program by a computer.
  
 exit .  To execute an instruction or statement within a portion of a
 program in order to terminate the execution of that  portion.  Note:   Such
 portions of programs include loops, routines, subro utines, and modules.
  
 expansion slot .  In an IBM Personal Computer, one of several rece ptacles
 in the system board of the system unit or expansion  unit into which a user
 can install an expansion board such as a memory exp ansion option.
  
  
    +---+
    ¦ F ¦
    +---+
  
 fault .  An accidental condition that causes a functional  unit to fail to
 perform its required function.
  
 FCC.  Federal Communications Commission.
  
 feature .  A part of an IBM product that may be ordered sep arately by the
 customer.
  
 Feature Expansion .  A card that plugs into an IBM 4683 point-of-sale
 terminal and allows additional devices to be used.
  
 Federal Communications Commission (FCC) .  A board of commissioners
 appointed by the President under the Communications  Act of 1934, having
 the power to regulate all interstate and foreign co mmunications by wire
 and radio originating in the United States.
  
 field .  On a data medium or a storage medium, a specifie d area used for a
 particular category of data; for example, a group o f character positions
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 used to enter or display wage rates on a panel.
  
 file .  A named set of records stored or processed as a unit.  For example,
 an invoice may form a record and the complete set o f such records may form
 a file.  See also data file  and data set .
  
 file allocation table (FAT) .  A table used by the operating system to
 allocate space on a disk for a file and to locate a nd chain together parts
 of the file that may be scattered on different sect ors so that the file
 can be used in a random or sequential manner.
  
 file server .  (1) A store controller that maintains prime vers ions of all
 non-system mirrored files.  (2) A high-capacity dis k storage device or a
 computer that each computer on a network can access  to retrieve files that
 can be shared among the attached computers.
  
 file type .  The attribute of a file that specifies to which store
 controllers it is distributed.
  
 fixed disk (drive) .  In a personal computer system unit, a disk stora ge
 device that reads and writes on rigid magnetic disk s.  It is faster and
 has a larger storage capacity than a diskette and i s permanently
 installed.
  
 flag .  A character or indicator that signals the occurr ence of some
 condition, such as the setting of a switch, or the end of a word.
  
 formatted diskette .  A diskette on which track and sector control
 information has been written and that can be used b y the computer to store
 data.  Note:   A diskette must be formatted before it can receiv e data.
  
 frame .  (1) The unit of transmission in some LANs, inclu ding the IBM
 Token-Ring Network and the IBM PC Network.  It incl udes delimiters,
 control characters, information, and checking chara cters.  On a token-ring
 network, a frame is created from a token when the t oken has data appended
 to it.  On a token-bus network (IBM PC Network), al l frames including the
 token frame contain a preamble, start delimiter, co ntrol address, optional
 data and checking characters, end delimiter, and ar e followed by a minimum
 silence period.  (2) A housing for machine elements .  (3) In synchronous
 data link control (SDLC), the vehicle for every com mand, every response,
 and all information that is transmitted using SDLC procedures.  Each frame
 begins and ends with a flag.
  
 frame check sequence (FCS) .  (1) A system of error checking performed at
 both the sending and receiving station after a bloc k-check character has
 been accumulated.  (2) A numeric value derived from  the bits in a message
 that checks for any bit errors in transmission.  (3 ) A redundancy check in
 which the check key is generated by a cyclic algori thm.  Synonymous with
 cyclic redundancy check (CRC) .
  
 frequency .  The rate of signal oscillation, expressed in her tz (cycles per
 second).
  
 function .  (1) A specific purpose of an entity, or its char acteristic
 action.  (2) A subroutine that returns the value of  a single variable.
 (3) In data communications, a machine action such a s a carriage return or
 line feed.
  
 function key .  A key on a terminal, such as an ENTER key, that causes the
 transmission of a signal not associated with a char acter that can be
 printed or displayed.  Detection of the signal usua lly causes the system
 to perform some predefined action for the operator or determined by the
 application program.
  
  
    +---+
    ¦ G ¦
    +---+
  
 group .  (1) A set of related records that have the same value for a
 particular field in all records.  (2) A collection of users who can share
 access authorities for protected resources.  (3) A list of names that are
 known together by a single name.
  
 group address .  In a LAN, a locally administered address assigne d to two
 or more adapters to allow the adapters to copy the same frame.  Contrast
 locally administered address  with universally administered address .
  
  
    +---+
    ¦ H ¦
    +---+
  
 hardware .  Physical equipment as opposed to programs, proce dures, rules,
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 and associated documentation.
  
 HCP.  Host command processor.
  
 header .  The portion of a message that contains control i nformation for
 the message such as one or more destination fields,  name of the
 originating station, input sequence number, charact er string indicating
 the type of message, and priority level for the mes sage.
  
 hertz (Hz) .  A unit of frequency equal to one cycle per secon d.  Note:   In
 the United States, line frequency is 60Hz or a chan ge in voltage polarity
 120 times per second; in Europe, line frequency is 50Hz or a change in
 voltage polarity 100 times per second.
  
 host command processor (HCP) .  The SNA logical unit of the programmable
 Store System store controller.
  
 host computer .  (1) The primary or controlling computer in a
 multi-computer installation or network.  (2) In a n etwork, a processing
 unit in which resides a network access method.  Syn onymous with host
 processor .
  
 host processor .  (1) A processor that controls all or part of a u ser
 application network.  (2) In a network, the process ing unit in which
 resides the access method for the network.  (3) In an SNA network, the
 processing unit that contains a system services con trol point (SSCP).
 (4) A processing unit that executes the access meth od for attached
 communication controllers.  (5) The processing unit  required to create and
 maintain PSS.  (6) Synonymous with host computer.
  
 Hz.  See hertz .
  
  
    +---+
    ¦ I  ¦
    +---+
  
 IBM Disk Operating System (DOS) .  A disk operating system based on
 MS-DOS (*)
  
 identifier .  String of characters used to name elements of a program, such
 as variable names, reserved words, and user-defined  function names.
  
 IML .  Initial machine load.
  
 IML image .  Initial machine load image.
  
 impedance .  The combined effect of resistance, inductance, a nd capacitance
 on a signal at a particular frequency.
  
 inactive .  (1) Not operational.  (2) Pertaining to a node o r device not
 connected or not available for connection to anothe r node or device.
 (3) In the IBM Token-Ring Network, pertaining to a station that is only
 repeating frames or tokens, or both.
  
 information (I) frame .  A frame in I format used for numbered informatio n
 transfer.  See also supervisory frame, unnumbered frame.
  
 initialize .  In a LAN, to prepare the adapter (and adapter su pport code,
 if used) for use by an application program.
  
 initial machine load (IML) .  (1) A procedure that prepares a device for
 use.  (2) In PSS: (a) an initialization procedure t hat prepares the store
 controller or the terminal for operation, (b) a por tion of the data
 representing the operational environment loaded int o the active storage of
 the store controller to control its operations, and  (c) the procedure for
 starting the subsystem store controller with a part icular supervisor
 configuration.
  
 initial program load (IPL) .  The initialization procedure that causes an
 operating system to begin operation.
  
 input device .  Synonym for input unit .
  
 input/output device .  See I/O device .
  
 input/output (I/O) .  (1) Pertaining to a device whose parts can perfo rm an
 input process and an output process at the same tim e.  (2) Pertaining to a
 functional unit or channel involved in an input pro cess, output process,
 or both, concurrently or not, and to the data invol ved in such a process.
  
 input sequence table .  Defines all input data that is expected by the
 application from the keyboard, OCR device, point-of -sale scanner, and wand
 on the IBM point-of-sale terminal.  The table allow s the terminal I/O
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 processor to recognize operator input and organize it into a form the
 application expects.
  
 input unit .  A device in a data processing system by means of  which data
 can be entered into the system.  Synonymous with input device .
  
 insert .  To make an attaching device an active part of a LAN.
  
 instruction .  In a programming language, a meaningful expressi on that
 specifies one operation and identifies its operands , if any.
  
 integrated .  Arranged together as one unit.
  
 integrated disk .  An integral part of the processor that is used f or
 magnetically storing files, application programs, a nd diagnostics.
 Synonymous with disk .
  
 Integrated services digital network (ISDN) .  A digital end-to-end
 telecommunications network that supports multiple s ervices including, but
 not limited to, voice and data.
  
 interaction .  A basic unit used to record system activity, con sisting of
 the acceptance of a line of terminal input, process ing of the line, and a
 response, if any.
  
 interface .  (1) A shared boundary between two functional uni ts, defined by
 functional characteristics, common physical interco nnection
 characteristics, signal characteristics, and other characteristics as
 appropriate.  (2) A shared boundary.  An interface may be a hardware
 component to link two devices or a portion of stora ge or registers
 accessed by two or more computer programs.  (3) Har dware, software, or
 both, that links systems, programs, or devices.
  
 interference .  (1) The prevention of clear reception of broadca st signals.
 (2) The distorted portion of a received signal.
  
 International Organization for Standardization (ISO ) .  An organization of
 national standards bodies from various countries es tablished to promote
 development of standards to facilitate internationa l exchange of goods and
 services, and develop cooperation in intellectual, scientific,
 technological, and economic activity.
  
 interpretive routine .  A routine that decodes instructions written as
 pseudocodes and immediately executes the instructio ns.  Contrast with
 compile .
  
 interrupt .  (1) A suspension of a process, such as execution  of a computer
 program, caused by an external event and performed in such a way that the
 process can be resumed.  (2) To stop a process in s uch a way that it can
 be resumed.  (3) In data communication, to take an action at a receiving
 station that causes the sending station to end a tr ansmission.  (4) A
 means of passing processing control from one softwa re or microcode module
 or routine to another, or of requesting a particula r software, microcode,
 or hardware function.
  
 interrupt level .  The means of identifying the source of an interr upt, the
 function requested by an interrupt, or the code or feature that provides a
 function or service.
  
 I/O .  Input/output.
  
 I/O device .  Equipment for entering and receiving data from t he system.
  
 I/O processor .  Equipment that receives data from, processes dat a, and
 sends data to one or more I/O devices.
  
 IPL .  Initial program load.
  
 ISDN.  Integrated services digital network.
  
 ISO .  International Organization for Standardization.
  
 item .  (1) One member of a group.  (2) In a store, one unit of a
 commodity, such as one box, one bag, or one can.  U sually an item is the
 smallest unit of a commodity to be sold.
  
  
    +---+
    ¦ J  ¦
    +---+
  
 jumper .  A connector between two pins on a network adapte r that enables or
 disables an adapter option, feature, or parameter v alue.
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    +---+
    ¦ K ¦
    +---+
  
 K.  When referring to storage capacity, a symbol tha t represents two to
 the tenth power, or 1024.
  
 Kb.  Kilobit.
  
 KB.  Kilobyte.
  
 keyboard .  A group of numeric keys, alphabetic keys, specia l character
 keys, or function keys used for entering informatio n into the terminal and
 into the system.
  
 keyed file .  Type of file composed of keyed records.  Each ke yed record
 has two parts: a key and data.  A key identifies an d accesses each record
 in the file.
  
 kilobit (Kb) .  One thousand binary digits.
  
 kilobyte (KB) .  1024 bytes for processor and data storage (memor y) size;
 otherwise, 1000 bytes.
  
  
    +---+
    ¦ L ¦
    +---+
  
 label .  Constant, either numeric or literal, that refere nces a statement
 or function.
  
 LAN.  Local area network.
  
 LAN adapter .  The circuit card within a communicating device ( such as a
 personal computer) that, together with its associat ed software, enables
 the device to be attached to a LAN.
  
 LAN segment .  (1) Any portion of a LAN (for example, a single bus or ring)
 that can operate independently but is connected to other parts of the
 establishment network by bridges.  (2) An entire ri ng or bus network
 without bridges.  See cable segment, ring segment .
  
 latency .  The time interval between the instant at which a n instruction
 control unit initiates a call for data and the inst ant at which the actual
 transfer of data begins.  Synonymous with waiting time .  See also ring
 latency .
  
 LED.  Light-emitting diode.
  
 light-emitting diode (LED) .  A semiconductor chip that gives off visible
 or infrared light when activated.
  
 line .  On a terminal, one or more characters entered be fore a return to
 the first printing or display position.
  
 line data rate .  The rate of data transmission over a telecommuni cations
 link.
  
 link .  (1) In the IBM Store System, the logical connect ion between nodes
 including the end-to-end link control procedures.  (2) The combination of
 physical media, protocols, and programming that con nects devices on a
 network.  (3) In computer programming, the part of a program, in some
 cases a single instruction or an address, that pass es control and
 parameters between separate portions of the compute r program.  (4) To
 interconnect items of data or portions of one or mo re computer programs.
 (5) In SNA, the combination of the link connection and link stations
 joining network nodes.  See also link connection .  Note:   A link
 connection is the physical medium of transmission; for example, a
 telephone wire or a microwave beam.  A link include s the physical medium
 of transmission, the protocol, and associated devic es and programming; it
 is both logical and physical.
  
 link connection .  (1) All physical components and protocol machine s that
 lie between the communicating link stations of a li nk.  The link
 connection may include a switched or leased physica l data circuit, a LAN,
 or an X.25 virtual circuit.  (2) In SNA, the physic al equipment providing
 two-way communication and error correction and dete ction between one link
 station and one or more other link stations.  (3) I n the IBM Store System,
 the logical link providing two-way communication of  data from one network
 node to one or more other network nodes.
  
 listing .  A printout, usually prepared by a language trans lator, that
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 lists the source code.
  
 load .  In computer programming, to enter data into memo ry or working
 registers.
  
 load image .  An image, ready for transmission to a communicat ion
 controller, that contains multiple images; for exam ple, a combination of a
 configuration image with on or more application pro gram images, or a
 combination of configuration image with one or more  customized images.
  
 lobe receptacle .  In the IBM Token-Ring Network, an outlet on an a ccess
 unit for connecting a lobe.
  
 local area network (LAN) .  A computer network located on a user's premises
 within a limited geographical area.  Note:   Communication within a LAN is
 not subject to external regulations; however, commu nication across the LAN
 boundary may be subject to some form of regulation.
  
 locally administered address .  An adapter address that the user can assign
 to override the universally administered address.  Contrast with
 universally administered address .
  
 logging .  The chronological recording of events occurring in a system or a
 subsystem for accounting or data collection purpose s.
  
 logical unit (LU) .  (1) In SNA, a port through which an end user acc esses
 the SNA network in order to communicate with anothe r end user and through
 which the end user accesses the functions provided by system services
 control points (SSCPs).  An LU can support at least  two sessions, one with
 an SSCP and one with another LU, and may be capable  of supporting many
 sessions with other logical units.  (2) A type of n etwork addressable unit
 that enables end users to communicate with each oth er and gain access to
 network resources.
  
 logon (n) .  The procedure for starting up a point-of-sale te rminal or
 store controller for normal sales operations by seq uentially entering the
 correct security number and transaction number.  Sy nonymous with sign-on .
  
 log on (v) .  (1) To initiate a session.  (2) In SNA products,  to initiate
 a session between an application program and a logi cal unit (LU).
 Synonymous with sign-on .
  
 loop .  (1) A set of instructions that may be executed r epeatedly while a
 certain condition prevails.  See also store loop .  (2) A closed
 unidirectional signal path connecting input/output devices to a network.
  
 loop wiring concentrator (LWC) .  A device that serves as a junction to
 connect the store loop cable from individual termin als to the store
 controller.
  
 LWC.  loop wiring concentrator.
  
  
    +---+
    ¦ M ¦
    +---+
  
 machine language .  A language that is used directly by a machine.
  
 macro .  An instruction that causes the execution of a pr edefined sequence
 of instructions in the same source language.
  
 magnetic stripe .  The magnetic material (similar to recording tape ) on
 merchandise tickets, credit cards, and employee bad ges.  Information is
 recorded on the stripe for later "reading" by the m agnetic stripe reader
 (MSR) or magnetic wand reader attached to the point -of-sale terminal.
  
 magnetic stripe reader (MSR) .  A device that reads coded information from
 a magnetic stripe on a card, such as a credit card,  as it passes through a
 slot in the reader.
  
 maintenance analysis procedure (MAP) .  Deprecated term for procedure .  See
 procedure .
  
 Manufacturing Automated Protocol (MAP) .  A broadband LAN with a bus
 topology that passes tokens from adapter to adapter  on a coaxial cable.
  
 MAP.  (1) Maintenance analysis procedure.  (2) Manufac turing Automated
 Protocol.
  
 master store controller .  The store controller that maintains prime
 versions of system mirrored files and all compound files.
  
 master terminal .  (1) An IBM point-of-sale terminal that controls a
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 satellite IBM point-of-sale terminal.  (2) An IBM p oint-of-sale terminal
 that keeps the terminal program load (TPL) so it ca n load the other
 terminals on the store loop.
  
 Mb.  Megabit.
  
 MB.  Megabyte.
  
 media .  Plural form of medium.
  
 medialess .  Not fitted with a direct access storage device, such as a
 diskette drive or fixed disk drive, as in some mode ls of IBM point-of-sale
 terminals.
  
 medium.  (1) A physical carrier of electrical or optical energy.  (2) A
 physical material in or on which data may be repres ented.
  
 megabit (Mb) .  A unit of measure for throughput.  1 megabit = 1 ,048,576
 bits.
  
 megabyte (MB) .  A unit of measure for data.  1 megabyte = 1,048, 576 bytes.
  
 memory.  Program-addressable storage from which instructi ons and other
 data can be loaded directly into registers for subs equent execution or
 processing.
  
 memory mapped I/O (MMIO) .  In an IBM Personal Computer, a method of
 accessing an input or output port as if it were a m emory location.
  
 message .  (1) An arbitrary amount of information whose beg inning and end
 are defined or implied.  (2) A group of characters and control bit
 sequences transferred as an entity.  (3) In telecom munication, a
 combination of characters and symbols transmitted f rom one point to
 another.  (4) A logical partition of the user devic e's data stream to and
 from the adapter.  See also error message, operator message .
  
 microcode .  (1) One or more microinstructions.  (2) A code, representing
 the instructions of an instruction set, that is imp lemented in a part of
 storage that is not program-addressable.  (3) To de sign, write, and also
 test one or more microinstructions.
  
 microprocessor .  An integrated circuit that accepts coded instruc tions for
 execution.  The instructions may be entered, integr ated, or stored
 internally.
  
 mirrored files .  Files that are kept on both the master store con troller
 and the alternate master store controller or on bot h the file server and
 alternate file server.  System mirrored files are k ept on the master store
 controller and alternate store controller and non-s ystem mirrored files
 are kept on the file server and alternate file serv er.
  
 mode control switch .  In the IBM 4693 point-of-sale terminal, a moment ary
 pushbutton that, when activated, causes the termina l to toggle between its
 operational and non-operational modes.
  
 modem (MOdulator/DEModulator) .  A device that converts digital data from a
 computer to an analog signal that can be transmitte d in a
 telecommunication line, and converts the analog sig nal received to data
 for the computer.
  
 module .  A program unit that is discrete and identifiable  with respect to
 compiling, combining with other units, and load; fo r example, the input
 to, or output from, an assembler, compiler, linkage  editor, or executive
 routine.
  
 module integrity value (checksum) .  A 3-byte value that is calculated for
 each module when a product control file is built.  The checksum is
 recalculated when activating the maintenance and is  compared against the
 value in the product control file.
  
 monitor .  (1) A functional unit that observes and records selected
 activities for analysis within a data processing sy stem.  Possible uses
 are to show significant departures from the norm, o r to determine levels
 of utilization of particular functional units.  (2)  Software or hardware
 that observes, supervises, controls, or verifies op erations of a system.
  
 monochrome display .  See video display .
  
 MSR.  Magnetic stripe reader.
  
  
    +---+
    ¦ N ¦
    +---+
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 name.  An alphanumeric term that identifies a data set,  statement,
 program, or cataloged procedure.
  
 n-bit byte .  A string that consists of n bits.
  
 NetView .  A host-based IBM network management licensed pro gram that
 provides communication network management (CNM) or communications and
 systems management (C & SM) services.
  
 NetView Distribution Manager (NetView DM) .  A component of the NetView
 family supporting resource distribution within Change Management , and
 providing central control of software and microcode  distribution and
 installation, to processors in a distributed/depart mental (SNA) network
 system.  It allows a similar control of user data o bjects across the
 network, and provides the facilities to support the  remote initiation of
 command lists.
  
 network .  (1) A configuration of data processing devices a nd software
 connected for information interchange.  (2) An arra ngement of nodes and
 connecting branches.  Connections are made between data stations.
  
 network architecture .  The logical structure and operating principles o f a
 computer network.  See also systems network architecture (SNA)  and open
 systems interconnect (OSI) architecture .  Note:   The operating principles
 of a network include those of services, functions, and protocols.
  
 network management vector transport (NMVT) .  The portion of an alert
 transport frame that contains the alert message.
  
 node .  (1) Any device, attached to a network, that tran smits and/or
 receives data.  (2) An end point of a link, or a ju nction common to two or
 more links in a network.  Nodes can be processors, controllers, or
 workstations.  Nodes can vary in routing and other functional
 capabilities.  (3) In a network, a point where one or more functional
 units interconnect transmission lines.
  
 noise .  (1) A disturbance that affects a signal and that  can distort the
 information carried by the signal.  (2) Random vari ations of one or more
 characteristics of any entity, such as voltage, cur rent, or data.
 (3) Loosely, any disturbance tending to interfere w ith normal operation of
 a device or system.
  
 nonvolatile random access memory (NVRAM) .  Random access memory that
 retains its contents after electrical power is shut  off.
  
 NVRAM.  nonvolatile random access memory
  
  
    +---+
    ¦ O ¦
    +---+
  
 OCR.  Optical character recognition.
  
 OEM.  Original equipment manufacturer.
  
 office .  See work area .
  
 offline .  Operation of a functional unit without the contr ol of a computer
 or control unit.
  
 online .  Operation of a functional unit that is under the  continual
 control of a computer or control unit.  The term al so describes a user's
 access to a computer using a terminal.
  
 open .  (1) To make an adapter ready for use.  (2) A bre ak in an electrical
 circuit.  (3) To make a file ready for use.
  
 open systems interconnect (OSI) .  (1) The interconnection of open systems
 in accordance with specific ISO standards.  (2) The  use of standardized
 procedures to enable the interconnection of data pr ocessing systems.
 Note:   OSI architecture establishes a framework for coor dinating the
 development of current and future standards for the  interconnection of
 computer systems.  Network functions are divided in to seven layers.  Each
 layer represents a group of related data processing  and communication
 functions that can be carried out in a standard way  to support different
 applications.
  
 open systems interconnect (OSI) architecture .  Network architecture that
 adheres to a particular set of ISO standards that r elates to open systems
 interconnect (OSI).
  
 open systems interconnect (OSI) reference model .  A model that represents
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 the hierarchical arrangement of the seven layers de scribed by the open
 systems interconnect (OSI) architecture.
  
 operating system .  Software that controls the execution of programs .  An
 operating system may provide services such as resou rce allocation,
 scheduling, input/output control, and data manageme nt.  Examples are IBM
 DOS and IBM OS/2.
  
 Operating System/2 (OS/2) .  A set of programs that control the operation
 of high-speed large-memory IBM Personal Computers ( such as the IBM
 Personal System/2 computer, Models 50 and above), p roviding multitasking
 and the ability to address up to 16 MB of memory.  Contrast with Disk
 Operating System (DOS) .
  
 operation .  (1) A defined action, namely, the act of obtaini ng a result
 from one or more operands in accordance with a rule  that completely
 specifies the result for any permissible combinatio n of operands.  (2) A
 program step undertaken or executed by a computer.  (3) An action
 performed on one or more data items, such as adding , multiplying,
 comparing, or moving.
  
 operator .  (1) A symbol that represents the action being pe rformed in a
 mathematical operation.  (2) A person who operates a machine.
  
 operator message .  A message from the operating system or a program
 telling the operator to perform a specific function  or informing the
 operator of a specific condition within the system,  such as an error
 condition.
  
 optical character recognition (OCR) .  The machine identification of
 printed characters through the use of light-sensiti ve devices.
  
 option .  (1) A specification in a statement, a selection from a menu, or a
 setting of a switch, that may be used to influence the execution of a
 program.  (2) A hardware or software function that may be selected or
 enabled as part of a configuration process.  (3) A piece of hardware (such
 as a network adapter) that can be installed in a de vice to modify or
 enhance device function.
  
 option adapter .  In IBM point-of-sale terminals, an optional feat ure or
 logic card that provides functions in addition to t hose which are
 standard.
  
 original equipment manufacturer (OEM) .  A manufacturer of equipment that
 may be marketed by another manufacturer.
  
 OS.  Operating system.
  
 OS/2 .  Operating System/2.
  
 OSI .  open systems interconnect.
  
 output device .  A device in a data processing system by which da ta can be
 received from the system.  Synonymous with output unit .
  
 output unit .  Synonym for output device .
  
 overflow exception .  A condition caused by the result of an arithmeti c
 operation having a magnitude that exceeds the large st possible number.
 See also underflow exception .
  
 owner .  In relation to files, an owner is the user that creates the file
 and therefore has complete access to the file.
  
  
    +---+
    ¦ P ¦
    +---+
  
 packet assembler/disassembler (PAD) .  A functional unit that enables data
 terminal equipments (DTEs) not equipped for packet switching to access a
 packet switched network.
  
 PAD.  Packet assembler/disassembler.
  
 page .  (1) The portion of a panel that is shown on a di splay surface at
 one time.  (2) To move back and forth among the pag es of a multiple-page
 panel.  See also scroll .  (3) In a virtual storage system, a fixed-length
 block that has a virtual address and is transferred  as a unit between main
 storage and auxiliary storage.
  
 panel .  The complete set of formatted information that a ppears in a single
 display on a visual display unit.
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 parallel port .  (1) A port that transmits the bits of a byte in parallel
 along the lines of the bus, one byte at a time, to an I/O device.  (2) On
 a personal computer, it connects a device that uses  a parallel interface,
 such as a dot matrix printer, to the computer.  Con trast with serial port .
  
 parameter .  (1) A name in a procedure that refers to an argu ment passed to
 that procedure.  (2) A variable that is given a con stant value for a
 specified application and that may denote the appli cation.  (3) An item in
 a menu or for which the user specifies a value or f or which the system
 provides a value when the menu is interpreted.  (4)  Data passed between
 programs or procedures.
  
 parity (even) .  A condition when the sum of all of the digits in  an array
 of binary digits is even.
  
 parity (odd) .  A condition when the sum of all of the digits in  an array
 of binary digits is odd.
  
 partner .  See conversation partner .
  
 password .  In computer security, a string of characters kno wn to the
 computer system and a user, who must specify it to gain full or limited
 access to a system and to the data stored within it .
  
 path .  (1) Reference that specifies the location of a p articular file
 within the various directories and subdirectories o f a hierarchical file
 system.  (2) In a network, any route between any tw o nodes.  (3) The route
 traversed by the information exchanged between two attaching devices in a
 network.  (4) A command in IBM DOS and IBM OS/2 tha t specifies directories
 to be searched for commands or batch files that are  not found by a search
 of the current directory.
  
 PC network .  A low-cost broadband network that allows attache d IBM
 personal computers to communicate and share resourc es.
  
 personal computer (PC) .  A desk-top, free-standing, or portable
 microcomputer that usually consists of a system uni t, a display, a
 keyboard, one or more diskette drives, internal fix ed-disk storage, and an
 optional printer.  PCs are designed primarily to gi ve independent
 computing power to a single user and are inexpensiv ely priced for purchase
 by individuals or small businesses.  Examples inclu de the various models
 of the IBM Personal Computers, and the IBM Personal  System/2 computer.
  
 phase .  The relative timing (position) of periodic elect rical signals.
  
 physical unit (PU) .  In SNA, the component that manages and monitors the
 resources of a node, such as attached links and adj acent link stations, as
 requested by a system services control point (SSCP)  through an SSCP-SSCP
 session.
  
 PIO .  Programmed I/O.
  
 pipe .  A sequential file in a memory buffer that passes  messages from one
 program to another.
  
 PLD.  Power line disturbance.
  
 plug .  (1) A connector for attaching wires from a devic e to a cable, such
 as a store loop.  A plug is inserted into a recepta cle or plug.  (2) To
 insert a connector into a receptacle or socket.
  
 pointer .  (1) An identifier that indicates the location of  an item of data
 in memory.  (2) A data element that indicates the l ocation of another data
 element.  (3) A physical or symbolic identifier of a unique target.
  
 point-of-sale terminal .  (1) The IBM 4683 Point-of-Sale Terminal:  A unit
 that provides point-of-sale transaction, data colle ction, credit
 authorization, price look-up, and other inquiry and  data entry functions.
 (2) The IBM 4683/4684 Point-of-Sale Terminal:  A un it that provides
 central processing, point-of-sale transaction, data  collection, credit
 authorization, price look-up, and other inquiry and  data entry functions.
  
 polling .  (1) Interrogation of devices for purposes such a s to avoid
 contention, to determine operational status, or to determine readiness to
 send or receive data.  (2) In data communication, t he process of inviting
 data stations to transmit, one at a time.  The poll ing process usually
 involves the sequential interrogation of several da ta stations.
  
 polling characters (address) .  A set of characters specific to a terminal
 and the polling operation; response to these charac ters indicates to the
 computer whether the terminal has a message to ente r.
  
 port .  (1) An access point for data entry or exit.  (2)  A connector on a
 device to which cables for other devices such as di splay stations and
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 printers are attached.  Synonymous with socket .
  
 post .  (1) To affix to a usual place.  (2) To provide i tems such as return
 code at the end of a command or function.  (3) To d efine an appendage
 routine.  (4) To note the occurrence of an event.
  
 POST.  Power-On Self Test.
  
 power line disturbance (PLD) .  Interruption or reduction of electrical
 power.
  
 Power-On Self Test (POST) .  A series of diagnostic tests that are run
 automatically each time the computer's power is swi tched on.
  
 presentation space (PS) .  In 3270 emulation, the image of the 3270 screen
 data that is held in random access memory.  This sc reen appears on the
 store controller or the terminal display when 3270 emulation is used in
 operator console mode; it is the virtual screen for  applications using the
 3270 emulator API.  The presentation space is fixed  as 24 lines of 80
 characters on the display.
  
 primary adapter .  In a personal computer that is used on a LAN and  that
 supports installation of two network adapters, the adapter that uses
 standard (or default) mapping between adapter share d RAM, adapter ROM, and
 designated computer memory segments.  The primary a dapter is usually
 designated as adapter 0 in configuration parameters .  Contrast with
 alternate adapter .
  
 primary store controller .  The store controller designated to control the
 store loop under normal conditions.
  
 problem determination .  The process of determining the source of a probl em
 as being a program component, a machine failure, a change in the
 environment, a common-carrier link, a user-supplied  device, or a user
 error.
  
 procedure .  (1) A set of related control statements that cau se one or more
 programs to be performed.  (2) In a programming lan guage, a block, with or
 without formal parameters, whose execution is invok ed by means of a
 procedure call.  (3) A set of instructions that giv es a service
 representative a step-by-step procedure for tracing  a symptom to the cause
 of failure.
  
 processor .  In a computer, a functional unit that interprets  and executes
 instructions.
  
 programmed I/O (PIO) .  In an IBM Personal Computer, a method of accessi ng
 an input or output port with specific instructions.
  
 prompt .  A character or word displayed by the operating s ystem to indicate
 that it is ready to accept input.
  
 protocol .  (1) A set of semantic and syntactic rules that d etermines the
 behavior of functional units in achieving communica tion.  (2) In SNA, the
 meanings of and the sequencing rules for requests a nd responses used for
 managing the network, transferring data, and synchr onizing the states of
 network components.  (3) A specification for the fo rmat and relative
 timing of information exchanged between communicati ng parties.
  
 PS.  Presentation space.
  
  
    +---+
    ¦ Q ¦
    +---+
  
 queue .  A line or list formed by items in a system waiti ng for service;
 for example, tasks to be performed or messages to b e transmitted in a
 message routing system.
  
  
    +---+
    ¦ R ¦
    +---+
  
 radio frequency (RF) .  Any frequency in the range within which radio wa ves
 may be transmitted, from about 10 KHz to about 300, 000 MHz.
  
 RAM.  Random access memory.
  
 random access .  An access mode in which specific logical records  are
 obtained from or placed into a mass storage file in  a nonsequential
 manner.
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 random access memory (RAM) .  A computer's or adapter's volatile storage
 area into which data may be entered and retrieved i n a nonsequential
 manner.
  
 RCMS.  Remote change management server.
  
 read .  To acquire or to interpret data from a storage d evice, from a data
 medium, or from another source.
  
 read-only memory (ROM) .  A computer's or adapter's storage area whose
 contents cannot be modified by the user except unde r special
 circumstances.
  
 real-time .  (1) Pertaining to the actual time during which a  physical
 process occurs.  (2) Pertaining to data collected c oncurrently with
 physical events, so that the results of the collect ion operation may be
 used to influence the sequence of events.
  
 receive .  To obtain and store information transmitted from  a device.
  
 receptacle .  Electrically, a fitting equipped to receive a pl ug and used
 to complete a data connection or electrical path.  See also lobe
 receptacle .
  
 record .  A collection of related items of data, treated a s a unit; for
 example, in stock control, each invoice could const itute one record.  A
 complete set of such records may form a file.
  
 reference diskette .  (1) A diskette shipped with the IBM Personal Sys tem/2
 computers with Micro Channel architecture.  The dis kette contains code and
 files used for configuration of options and for har dware diagnostic
 testing.  (2) A diskette shipped with the IBM 4683/ 4684 point-of-sale
 terminal.  It contains code and files used for conf iguration of options
 and for hardware diagnostic testing.
  
 register .  (1) A storage area in a computer's memory where specific data
 is stored.  Registers are used in the actual manipu lation of data values
 during the execution of a program.  (2) A storage d evice having a
 specified storage capacity such as bit, byte, or co mputer word, and
 usually intended for a special purpose.  (3) In the  IBM Store System, a
 term that refers to the point-of-sale terminal.
  
 remote change management server (RCMS) .  The IBM Store System function
 that interfaces with the host DSX program for file transmission.
  
 remote program load (RPL) .  A function provided by adapter hardware
 components and software that enables one computer t o load programs and
 operating systems into the memory of another comput er, without requiring
 the use of a diskette or fixed disk at the receivin g computer.
  
 remove .  (1) To take an attaching device off a network.  (2) To stop an
 adapter from participating in data passing on a net work.
  
 response .  The information the network control program send s to the access
 method, usually in answer to a request received fro m the access method.
 (Some responses, however, result from conditions oc curring within the
 network control program, such as accumulation of er ror statistics.)
  
 retransmit .  To repeat the transmission of a message or a seg ment of a
 message.
  
 retry .  In data communication, sending the current block  of data a
 prescribed number of times or until it is entered c orrectly and accepted.
  
 return code .  (1) A value (usually hexadecimal) provided by an  adapter or
 a program to indicate the result of an action, comm and, or operation.
 (2) A code used to influence the execution of succe eding instructions.
 (3) A value established by the programmer to be use d to influence
 subsequent program action.  This value can be print ed as output or loaded
 in a register.
  
 ring latency .  In an IBM Token-Ring Network, the time, measured  in bit
 times at the data transmission rate, required for a  signal to propagate
 once around the ring.  Ring latency includes the si gnal propagation delay
 through the ring medium, including drop cables, plu s the sum of
 propagation delays through each data station connec ted to the Token-Ring
 Network.
  
 ring network .  A network configuration in which a series of att aching
 devices is connected by unidirectional transmission  links to form a closed
 path.  A ring of an IBM Token-Ring Network is refer red to as a LAN segment
 or as a Token-Ring Network segment.
  
 ring segment .  Any section of a ring that can be isolated (by u nplugging
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 connectors) from the rest of the ring.  A segment c an consist of a single
 lobe, the cable between access units, or a combinat ion of cables, lobes,
 and/or access units.  See cable segment, LAN segment .
  
 RIPL .  Remote IPL.
  
 rms .  Root mean square.
  
 ROM.  Read-only memory.
  
 root directory .  Highest or base level directory in a hierarchica l file
 system.  Subdirectories branch off of the root dire ctory.
  
 routine .  Part of a program, or a sequence of instructions  called by a
 program, that may have some general or frequent use .
  
 RPL.  Remote program load.
  
 runtime error .  Error occurring during program execution.
  
  
    +---+
    ¦ S ¦
    +---+
  
 SAA.  Systems Application Architecture.
  
 satellite .  (1) A computer that is under the control of anot her computer
 and performs subsidiary operations.  (2) An offline  auxiliary computer.
  
 SBCS.  Single-byte character set
  
 scan .  To pass an item over or through the scanner so t hat the encoded
 information is read.  See also wanding .
  
 scanner .  A device that examines the bar code on merchandi se tickets,
 credit cards, and employee badges and generates ana log or digital signals
 corresponding to the bar code.
  
 scroll .  To move all or part of the display image vertica lly or
 horizontally to display data that cannot be observe d within a single
 display image.  See also page (2) .
  
 SCSI .  Small computer system interface.
  
 SDLC.  Synchronous Data Link Control.
  
 sector .  A 512-byte area of the control unit diskette, th e amount of data
 that is transferred at one time to or from the disk ette.
  
 segment .  See cable segment, LAN segment, ring segment .
  
 serial port .  On personal computers, a port used to attach dev ices such as
 display devices, letter-quality printers, modems, p lotters, and pointing
 devices such as light pens and mice; it transmits d ata one bit at a time.
 Contrast with parallel port .
  
 server .  (1) A device, program, or code module on a netwo rk dedicated to
 providing a specific service to a network.  (2) On a LAN, a data station
 that provides facilities to other data stations.  E xamples are a file
 server, print server, and mail server.
  
 session .  (1) A connection between two application program s that allows
 them to communicate.  (2) In SNA, a logical connect ion between two network
 addressable units that can be activated, tailored t o provide various
 protocols, and deactivated as requested.  (3) The d ata transport
 connection resulting from a call or link between tw o devices.  (4) The
 period of time during which a user of a node can co mmunicate with an
 interactive system, usually the elapsed time betwee n log on and log off.
 (5) In network architecture, an association of faci lities necessary for
 establishing, maintaining, and releasing connection s for communication
 between stations.
  
 shared RAM .  Random access memory on an adapter that is share d by the
 computer in which the adapter is installed.
  
 signal .  (1) A time-dependent value attached to a physica l phenomenon for
 conveying data.  (2) A variation of a physical quan tity, used to convey
 data.
  
 sign-on .  (1) A procedure to be followed at a terminal or workstation to
 establish a link to a computer.  (2) To begin a ses sion at a workstation.
  
 single-byte character set (SBCS) .  A character set in which each character
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 is represented by a one-byte code.  Contrast with double-byte character
 set.
  
 small computer system interface (SCSI) .  An input and output bus that
 provides a standard interface between the OS/2 mult imedia system and
 peripheral devices.
  
 SNA.  Systems Network Architecture.
  
 socket .  Synonym for port (2) .
  
 source .  The origin of any data involved in a data transf er.
  
 source address .  A field in the medium access control (MAC) frame  that
 identifies the location from which information is s ent.  Contrast with
 destination address .
  
 stack .  Data structure to which values are added and fro m which values are
 removed at only one end.  That is, the last value p laced onto the stack
 must be the first value removed from the stack.  Th e stack passes
 variables from one routine to another and stores al l local variables for
 each iteration of a recursive procedure.
  
 start-stop tape drive .  A magnetic tape unit that stops at each
 inter-block gap when reading or writing data.  Cont rast with streaming
 tape drive.
  
 state .  See conversation state .
  
 state transition .  The act of moving from one conversation state to
 another.
  
 store controller .  A programmable unit in a network used to collect  data,
 to direct inquiries, and to control communication w ithin a point-of-sale
 system.
  
 store loop .  In the IBM Store System, a cable over which data  is
 transmitted between the store controller and the po int-of-sale terminals.
  
 Store Loop Adapter .  A hardware component used to connect the loop to  a
 control unit, such as the IBM Personal Computer AT.
  
 streamer .  Synonym for streaming tape drive.
  
 streaming tape drive .  A magnetic tape unit especially designed to make  a
 nonstop dump or restore of magnetic disks without s topping at inter-block
 gaps.  Synonymous with streamer.   Contrast with start-stop tape drive.
  
 subroutine .  Section of code that performs a specific task an d is
 logically separate from the rest of the program.
  
 subsystem .  A secondary or subordinate system, or programmin g support,
 usually capable of operating independently of or as ynchronously with a
 controlling system.
  
 supervisory (S) frame .  A frame in supervisory format used to transfer
 supervisory control functions.  See also information frame, unnumbered
 frame.
  
 SVC.  Switched virtual circuit.
  
 switch .  On an adapter, a mechanism used to select a valu e for, enable, or
 disable a configurable option or feature.
  
 switched virtual circuit (SVC) .  A virtual circuit that is requested by a
 virtual call.  It is released when the virtual circ uit is cleared.
  
 synchronous .  (1) Pertaining to two or more processes that dep end upon the
 occurrence of a specific event such as a common tim ing signal.
 (2) Occurring with a regular or predictable timing relationship.
  
 Synchronous Data Link Control (SDLC) .  A discipline conforming to subsets
 of the Advanced Data Communication Control Procedur es (ADCCP) of the
 American National Standards Institute (ANSI) and Hi gh-level Data Link
 Control (HDLC) of the International Organization fo r Standardization, for
 managing synchronous, code-transparent, serial-by-b it information transfer
 over a link connection.  Transmission exchanges may  be duplex or
 half-duplex over switched or nonswitched links.  Th e configuration of the
 link connection may be point-to-point, multipoint, or loop.
  
 system .  In data processing, a collection of people, mach ines, and methods
 organized to accomplish a set of specific functions .  See also data
 processing system  and operating system .
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 system board .  In a system unit, the main circuit board that su pports a
 variety of basic system devices, such as a keyboard  or a mouse, and
 provides other basic system functions.
  
 system configuration .  A process that specifies the devices and program s
 that form a particular data processing system.
  
 system partition .  A protected portion of a fixed disk on an IML sy stem
 unit that contains power-on self test (POST) and Ba sic Input/Output System
 (BIOS) code.  The system partition also contains sy stem programs.
  
 system programs .  Testing and utility programs that reside in the system
 partition of a fixed disk that are used to maintain  the system.  Typically
 these programs are the same as those provided on th e reference and
 diagnostic diskettes.
  
 Systems Application Architecture (SAA) .  An architecture developed by IBM
 that consists of a set of selected software interfa ces, conventions, and
 protocols, and that serves as a common framework fo r application
 development, portability, and use across different IBM hardware systems.
  
 Systems Network Architecture (SNA) .  The description of the logical
 structure, formats, protocols, and operational sequ ences for transmitting
 information units through, and controlling the conf iguration and operation
 of, networks.  Note:   The layered structure of SNA allows the ultimate
 origins and destinations of information, that is, t he end users, to be
 independent of, and unaffected by, the specific SNA  network services and
 facilities used for information exchange.
  
 system unit .  (1) A part of a computer that contains the proce ssing unit,
 and may contain devices such as disk and diskette d rives.  (2) In an IBM
 Personal Computer, the unit that contains the proce ssor circuitry,
 read-only memory (ROM), random access memory (RAM),  and the I/O channel.
 It may have one or more disk or diskette drives.  ( 3) In an IBM 4683/4684
 terminal, the part of the terminal that contains th e processing unit, ROM,
 RAM, disk and diskette drives, and the I/O channel.
  
  
    +---+
    ¦ T ¦
    +---+
  
 tailgate .  The area of a computer or control unit where I/O  cables are
 connected.
  
 task .  A basic unit of work.
  
 terminal .  In data communication, a device, usually equippe d with a
 keyboard and a display, capable of sending and rece iving information over
 a communication channel.
  
 terminal number .  A number assigned to a terminal to identify it f or
 addressing purposes.
  
 terminator .  A 75-ohm, resistive connector used on the end of  a cable or
 an unused tap to minimize cable reflections.
  
 threshold .  (1) A level, point, or value above which somethi ng is true or
 will take place and below which it is not true or w ill not take place.
 (2) In IBM bridge programs, a value set for the max imum number of frames
 that are not forwarded across a bridge due to error s, before a "threshold
 exceeded" occurrence is counted and indicated to ne twork management
 programs.  (3) An initial value from which a counte r is decremented from
 an initial value.  When the counter reaches zero or  the threshold value, a
 decision is made and/or an event occurs.
  
 till .  A tray in the cash drawer of the point-of-sale t erminal, used to
 keep the different denominations of bills and coins  separated and easily
 accessible.
  
 time out .  (1) A time interval allotted for certain events to occur (such
 as a response to polling) before corrective error r ecovery action is
 taken.  (2) A parameter related to an enforced even t designed to occur at
 the conclusion of a predetermined elapsed time.  A time-out condition can
 be canceled by the receipt of an appropriate time-o ut cancellation signal.
 (3) A time interval allotted for certain operations  to occur; for example,
 response to polling or addressing before system ope ration is interrupted
 and must be restarted.
  
 token .  A sequence of bits passed from one device to ano ther on the
 token-ring network that signifies permission to tra nsmit over the network.
 It consists of a starting delimiter, an access cont rol field, and an end
 delimiter.  The frame control field contains a toke n bit that indicates to
 a receiving device that the token is ready to accep t information.  If a
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 device has data to send along the network, it appen ds the data to the
 token.  When data is appended, the token then becom es a frame.  See frame .
  
 token ring .  A network with a ring topology that passes token s from one
 attaching device (node) to another.  A node that is  ready to send can
 capture a token and insert data for transmission.
  
 token-ring network .  (1) A ring network that allows unidirectional da ta
 transmission between data stations by a token-passi ng procedure over one
 transmission medium so that the transmitted data re turns to and is removed
 by the transmitting station.  The IBM Token-Ring Ne twork is a baseband LAN
 with a star-wired ring topology that passes tokens from network adapter to
 network adapter.  (2) A network that uses a ring to pology, in which tokens
 are passed in a circuit from node to node.  A node that is ready to send
 can capture the token and insert data for transmiss ion.  (3) A group of
 interconnected token rings.
  
 TP.  Transaction program.
  
 trace .  (1) A record of the execution of a computer prog ram.  It exhibits
 the sequences in which the instructions were execut ed.  (2) A record of
 the frames and bytes transmitted on a network.
  
 transaction .  (1) The process of recording item sales, process ing refunds,
 recording coupons, handling voids, verifying checks  before tendering, and
 arriving at the amount to be paid by or to a custom er.  The receiving of
 payment for merchandise or service is also included  in a transaction.
 (2) In an SNA network, an exchange between two prog rams that usually
 involves a specific set of initial input data that causes the execution of
 a specific task or job.  Examples of transactions i nclude the entry of a
 customer's deposit that results in the updating of the customer's balance,
 and the transfer of a message to one or more destin ation points.
  
 transaction program (TP) .  A program that processes transactions in or
 through a logical unit (LU) type 6.2 in an SNA netw ork.  Application
 transaction programs are end users in an SNA networ k; they process
 transactions for service transaction programs and f or other end users.
 Service transaction programs are IBM-supplied progr ams that typically
 provide utility services to application transaction  programs.
  
 transfer rate .  See transfer data rate .
  
 transition .  See state transition .
  
 transmission .  The sending of data from one place for reception  elsewhere.
  
 transmit .  To send information from one place for reception  elsewhere.
  
 transmitter .  (1) A circuit used in data communication applica tions to
 send information from one place for reception elsew here.  (2) The device
 in which the transmission circuits are housed.
  
 twisted pair .  A transmission medium that consists of two insul ated
 conductors twisted together to reduce noise.
  
  
    +---+
    ¦ U ¦
    +---+
  
 underflow exception .  A condition caused by the result of an arithmeti c
 operation having a magnitude less than the smallest  possible nonzero
 number.  See also overflow exception .
  
 uninterruptible power supply (UPS) .  A device connected between the
 electric utility power and a user's equipment.  Its  output supplies
 constant electrical power in the event of power lin e fluctuations or a
 complete loss of utility power for a limited time.
  
 universally administered address .  The address permanently encoded in an
 adapter at the time of manufacture.  All universall y administered
 addresses are unique.  Contrast with locally administered address .
  
 universal product code (UPC) .  An encoded number that can be assigned to
 and printed on or attached to an article of merchan dise for scanning.
  
 unnumbered (U) frame .  A frame in unnumbered format, used to transfer
 unnumbered control functions.  See also information frame, supervisory
 frame.
  
 UPC.  Universal product code.
  
 up-loop .  The position of a terminal or store controller o n the store loop
 in relation to the direction of data flow on the st ore loop.  For example,
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 each terminal or store controller receives loop dat a from the next
 terminal "up-loop" from its position on the store l oop and it transmits
 loop data to the next terminal "down-loop" from its  position on the store
 loop.  See down-loop .
  
 UPS.  Uninterruptible power supply.
  
 usability .  The quality of a system, program, or device that  enables it to
 be easily understood and conveniently employed by a  user.
  
 user .  (1) Category of identification defined for file access protection.
 (2) A person using a program or system.
  
 utility program .  (1) A computer program in general support of the
 processes of a computer; for instance, a diagnostic  program, a trace
 program, a sort program.  (2) A program designed to  perform an everyday
 task such as copying data from one storage device t o another.
  
  
    +---+
    ¦ V ¦
    +---+
  
 vector .  One or more related fields of data, in a specifi ed format.  A
 quantity usually characterized by an ordered set of  numbers.
  
 version .  A separate IBM-licensed program, based on an exi sting
 IBM-licensed program, that usually has significant new code or new
 function.
  
 video display .  (1) An electronic transaction display that prese nts visual
 information to the point-of-sale terminal operator and to the customer.
 (2) An electronic display screen that presents visu al information to the
 display operator.
  
 VPD.  Vital product data.
  
  
    +---+
    ¦ W ¦
    +---+
  
 waiting time .  Synonym for latency .
  
 wand.  A commercially available device used to read inf ormation encoded on
 merchandise tickets, credit cards, and employee bad ges.
  
 wanding .  Passing the tip of the wand reader over informat ion encoded on a
 merchandise ticket, credit card, or employee badge.
  
 waveform .  The mathematical representation of a wave, espec ially a graph
 of deviation at a fixed point versus time.
  
 wideband .  Synonym for broadband .
  
 wiring concentrator .  A unit that allows multiple attaching devices ac cess
 to the ring at a central point such as a wiring clo set or in an open work
 area.  A star-wired ring consists of one or more co ncentrators connected
 together to form a ring.  See also access unit .
  
 work area .  An area in which terminal devices (such as displ ays,
 keyboards, and printers) are located.  Access units  may also be located in
 work areas.
  
 workstation .  (1) An I/O device that allows either transmissio n of data or
 the reception of data (or both) from a host system,  as needed to perform a
 job:  for example, a display station or printer.  ( 2) A configuration of
 I/O equipment at which an operator works.  (3) A te rminal or
 microcomputer, usually one connected to a mainframe  or network, at which a
 user can perform tasks.
  
 world .  Category of identification defined for file acce ss protection.
  
  
    +---+
    ¦ X ¦
    +---+
  
 X.25 .  A CCITT Recommendation that defines the physical  level (physical
 layer), link level (data link layer), and packet le vel (network layer), of
 the OSI Reference Model.  An X.25 network is an int erface between data
 terminal equipment (DTE) and data circuit-terminati ng equipment (DCE)
 operating in the packet mode, and connected to publ ic data networks by
 dedicated circuits.  X.25 networks use the connecti on-mode network
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 service.
  
  (*) MS-DOS is a trademark of the Microsoft Corpora tion.
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 change configuration (4684 reference diskette) 5.4.1
 changing configuration 2.4.3
 changing configuration (4684 reference diskette) 5.4.2
 changing the terminal number, 4683, 4684 5.6.12
 communication adapters, 4684 
   port assignment 5.9
 configuration (backup), store controller 8.2.2
 configuration record, 4683, 4684 
   backup configuration 5.3.4.4
   create/change configuration 5.3.4.2
   description and location, 4683 and 4684 5.3.4.1
   restore configuration 5.3.4.5
 configuration record, NVRAM, 4693 
   See nonvolatile RAM Map, 4693 
 configuration, 4684 
   automatic 5.3.2.1
   backup 5.4.2  5.4.6
   changing 5.4.1  5.4.2
   creating 5.4.1  5.4.2
   manual 5.3.2.2
   optional 5.4.9
   preparing to run 5.4
   restoring 5.4.2  5.4.7
   running 5.3
   viewing 5.4.2  5.4.8
 configuration, 4693 
   auto 2.4
   backup and restore 2.4
   change 2.4
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   device ID by device type, 4693 2.15.2
   device ID, 4693 2.15
   print 2.4
   procedure 2.7
   programs summary 2.4
   resetting the record 2.10
   set and view SCSI 2.4
   view 2.4
 controls and indicators, 4693 
   model 202 1.2.4
   models 541, 421, 321 1.1.7
 copy an option diskette 2.5.2
 copy an option diskette (4684 reference diskette) 5.6.2
 create configuration (4684 reference diskette) 5.4.1
 creating configuration (4684 reference diskette) 5.4.2
 D
 DASD support, 4693 model 541 
   diskette drive interface 1.1.4.8
   fixed disk drive specifications 1.1.4.7
   type 2 controller, SCSI 1.1.4.7
 description, 4693 
   See 4693 terminals, description 
 device channel 
   4680 device channel on 4693 1.1.4.5
 device channel adapter, 4684 
   error codes 5.8.1
   failure status byte 6 5.8.5
   failure status byte 7 5.8.6
   failure status bytes 2 and 3 5.8.3
   failure status bytes 4 and 5 5.8.4
   failure status bytes, 4684 5.8
   interrupt flag byte 5.8.10
   microprocessor status codes 5.8.2
   POST errors 5.8.11
   shared buffer request byte 5.8.8
   shared buffer status byte 5.8.9
   system status byte 5.8.7
 device channel adapter, 4693 
   device channel adapter, failure status bytes, 469 3 2.11
   error codes 2.11.1
   failure status byte 6 2.11.5
   failure status byte 7 2.11.6
   failure status bytes 2 and 3 2.11.3
   failure status bytes 4 and 5 2.11.4
   interrupt flag byte 2.14.1
   microprocessor status codes 2.11.2
   POST errors 2.14.2
   shared buffer request byte 2.13
   shared buffer status byte 2.14
   system status byte 2.12
 device channel, I/O, 4693 
   4680 device channel interface 1.1.4.5
 device tests, point-of-sale, 4693 
   tests 2.3.4
 diskette drive, 4693 
   tests 2.6.3
 display, 4693 
   tests 2.6.3
 displaying configuration 
   See viewing configuration, 4693 
 displaying messages 
   See messages, displaying, 4683, 4684 
 displaying terminal configuration, 4683, 4684 5.6.9
 displaying the terminal number, 4683, 4684 5.6.11
 E
 end-of-poll timeout, 4680 store loop 6.2.5
 entering the terminal number, 4683, 4684 5.6.13
 error log (4684) 5.6.6
 Ethernet, 4693 
   tests 2.6.3
 F
 FCC information FRONT_1.2
 features, 4693 system 
   4680 feature support 1.1.2
   media support 1.1.2
   power control, programmable 1.1.2
   store networking 1.1.2
   totals retention 1.1.2
 file server store controller 8.1.1
 file server, store controller, LAN 
   backup store controller 8.2.1
   file server controller 8.1.1
   master controller 8.1.2
   message description 8.2.5
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   reference information 8.2
 fixed disk drive, 4684 
   parking the heads 5.6.5
   securing 5.6.5
 fixed disk, 4693 
   tests 2.6.3
 form, problem data collection 
   See 4680, collecting problem information 
 format (message) 8.2.6
 formatting the fixed disk (4684) 5.6.7
 I
 IBM 4680 Store System 
   4680 Store System 6.0
   store loop 6.2
 IBM configuration, utilities, 4684 
   configuration 5.3
   configuration (4684 reference diskette) 5.3
   moving the 4684 5.6.5
   parking the fixed disk heads 5.6.5
   primary display 5.3.3
   primary keyboard 5.3.3
   securing the fixed disk 5.6.5
   utilities 5.3
   utilities (4684 reference diskette) 5.3
 IBM PC network 8.1
 IML image, 4693 
   description 2.1.3
 indicators 
   See controls and indicators, 4693 
   See keyboard lights, 4683, 4684 
 initial program load (IPL), 4683, 4684 
   description 5.6.15.1
   source 5.6.15.2
  interlock, system operation, 4693 1.1.6.1
 internal modem, 4693 
   tests 2.6.3
 introduction to reference diskette 2.1
 ISDN communications, 4693 
   tests 2.6.3
 K
 keyboard lights, 4683, 4684 
   message pending 5.6.10  5.6.10.3
   offline 5.6.10  5.6.10.2
   wait 5.6.10  5.6.10.1
 keyboard, 4693 
   differences 2.1.4
   tests 2.6.3
 L
 LAN 8.1
 loading the system programs 2.6.1
 local area network 8.1
 local area network (LAN), 4680 8.0
 logging errors (4684) 5.6.6
 M
 magnetic stripe reader, 4693 
   tests 2.6.3
 maintenance analysis procedures 
   See MAP's, store loop, 4680 
 manual configuration (4684 reference diskette) 5.3.2.2
 MAP's, store loop, 4680 
   W001 message 7.2
   W003 message 7.3
   W004 message 7.4
   W005 message 7.5
   W762 message 7.6
   W764 message 7.7
   W772 message 7.8
 master store controller 8.1.2
 medialess terminal, support diskette, 4693 
   See support diskette for medialess terminals, 469 3 
 memory dump, 4680 store system 
   See storage dump, store system, 4680 
 memory map, 4684 5.8.12
 memory, 4693 
   memory map, 4693 SIOC subsystem 1.1.3.4
   memory map, Model 541 418 421 1.1.3.2
   memory map, models 541 and 421 1.1.3
   RAM, ROM, NVRAM 1.1.3
 menus, reference diskette 2.6.2
 menus, system programs 2.6.2
 message pending light, 4683, 4684 5.6.10  5.6.10.3
 messages, display, store controller 
   See store controller, 4680 
 messages, displaying, 4683, 4684 
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   point-of-sale terminal offline message 5.6.10.2
   point-of-sale terminal system message 5.6.10.3
   point-of-sale terminal wait message 5.6.10.1
 mode control switch 
   See controls and indicators, 4693 
   See power system, 4693 
 model 202, 4693 
   subsystem features, model 202 1.2.2
   system unit description, model 202 1.2
 MSR, 4693 
   tests 2.6.3
 multiple controller feature 8.1
 multiprotocol adapter, 4693 
   tests 2.6.3
 N
 nonvolatile RAM Map, 4693 
   configuration record 2.16
   RTC NVRAM Memory Map 2.16
 nonvolatile random access memory, 4693 
 NVRAM 
   See nonvolatile random access memory, 4693 
 NVRAM Map, 4693 
   See nonvolatile RAM Map, 4693 
 O
 offline light, 4683, 4684 5.6.10  5.6.10.2
 online tests 2.3.5
 operating system exercisers 2.3.5  2.9
 operating system messages, 4680 
   command mode 8.2.5.2
   event number description 8.2.6
   format, general 8.2.6
    help level, description 8.2.5.2
   identifier, message 8.2.6
   severity level, messages 8.2.6
   SHELL error message 8.2.5.2
   source number definition 8.2.6
   system log entries, description 8.2.6
   system log section definition 8.2.6
  operating system software compatibility, 4693 1.6
 operating system tests 2.3.5
 option adapter and I/O support, 4693 
   adapters, models 541, 421, 321 1.3
   POS I/O support 1.5
   PS/2 Model 57 I/O, models 541, 421, 321 1.3.1
   PS/2 option adapters, models 541, 421, 321 1.3
 option diskette (4684 reference diskette) 5.6.2
 optional adapter, 4693 
   tests 2.6.3
 P
 parallel I/O port, 4693 
   pinout assignments 1.1.4.4
  parallel port pinout assignments, 4693 1.1.4.4
 parking the 4684 fixed disk heads 5.6.5
 PC network 8.1
 pinout assignments, 4693 
   keyboard/aux device pinout assignments 1.1.4.1  1.1.4.2
   video pinout assignment 1.1.4.2
 polling, 4680 store loop 6.2.4
 POS printer, 4693 
   tests 2.6.3
 POS scanner/scale, 4693 
   tests 2.6.3
 POST 2.3.1
 POST errors, checkpoints, 4693 
   checkpoints 
     checkpoints during power-on self test (POST) 3.2
     codes and description 3.2
   continuous beep 3.1
   no beeps 3.1
   one beep 3.1
   one long and one short beep 3.1
   one long and two short beeps 3.1
   repeating beeps, short 3.1
 power line disturbance (PLD), 
   See store controller, 4680 
 power supply connectors, 4683, 4684 
   See cable and wiring diagrams, 4683, 4684 
 power system, 4693 
   auxiliary power requirements 1.1.5.7
   battery operation 1.1.5.2
   internal system loads 1.1.6
   mode control switch 1.1.5.5  1.1.7
   mode, modes 1.1.5.2
   output voltages and currents 1.1.5.6
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   power control, programmable 1.1.5.1
   power subsystem 1.1.5.5
   programmable power control, Model 202 1.2.2
   RAM retention 1.1.5.1
   ready indicator 1.1.7
   system states 1.1.5.2
 power-on self test 2.3.1
 power-on self test, 4683, 4684 terminals 5.6.16
 preparing to run configuration (4684 reference disk ette) 5.4
 preparing to run utilities (4684 reference diskette ) 5.6
 primary display (4684) 5.3.3
 primary keyboard (4684) 5.3.3
 printer card connectors, 4680 
   See cable and wiring diagrams, 4683, 4684 
 printing configuration 2.4.2
 problem analysis diskette, 4680 
   See 4680, collecting problem information 
 problem determination, 4680 
   See 4680, collecting problem information 
 programmable power control 
   See power system, 4693 
 PS/2,PS/55 adapters, I/O support, 4693 
 publications, related PREFACE.1 PREFACE.2
 R
 RAM retention 
   See power system, 4693 
 ready indicator 
   See controls and indicators, 4693 
 reference diskette, 4684 
   backup 5.6.1
   copy an option diskette 5.6.2
   set system date 5.6.3
   set system time 5.6.3
   setting vital product data 5.6.4
 related publications PREFACE.1 PREFACE.2
 remote IPL (RIPL), 4683, 4684 
   configuration 5.7.3
   hardware 5.7.2
   installation and maintenance 5.7.1
   installation instructions 5.7.4
   operating instructions 5.7.5
   theory of operation 5.7.6
 remote IPL (RIPL), 4690 Store Loop 
   bootstrap file 2.2
   description 2.2
   progress messages 2.2
 report, system log 
   See 4680, collecting problem information 
 requesting status, 4680 store system 
   See 4680, collecting problem information 
 resetting the terminal number, 4683, 4684 5.6.14
 restore configuration (4684 reference diskette) 5.4.2
 restoring configuration (4684 reference diskette) 5.4.7
 restrictions when connecting displays, 4683, 4684 5.4.5
 revision level, displaying 
   See utility programs, summary, 4693 
 RIPL, 4683, 4684 
   See remote IPL (RIPL), 4683, 4684 
 RIPL, 4690 Store Loop 
   See remote IPL (RIPL), 4690 Store Loop 
 RS-232C, 4693 
   tests 2.6.3
 running configuration (4684 reference diskette) 5.3
 running utilities (4684 reference diskette) 5.3
 S
 safety information, translated FRONT_1.4
 save and restore configuration 2.4.5
 SBCS, single byte character set, 4693 
   4693 SBCS models 1.1
 securing the 4684 fixed disk 5.6.5
  security features, 4693 1.1.8
 serial A, 4693 
   tests 2.6.3
 serial B, 4693 
   tests 2.6.3
 serial I/O channel (device channel), 4684 
   addressing 5.10.4.1
   byte format 5.10.3
   configuration 5.10.1
   interface 5.10.2
   message checking 5.10.5
   message format 5.10.4
   polling 5.10.4.2
   power-on initialization 5.10.6
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 serial I/O port, 4693 
   pinout assignments 1.1.4.3
  serial port pinout assignments, 4693 1.1.4.3
 set and view SCSI device configuration 2.4.6
 set system date (4684 reference diskette) 5.6.3
 set system time (4684 reference diskette) 5.6.3
 set vital product data (4684 reference diskette) 5.6.4
 setting a password 2.5.4
 setting startup sequence 2.5.8
 setting the keyboard rate 2.5.5
 setting time and date 2.5.3
 severity level (message) 8.2.6
 status information, 4680 system 
   description 8.2.5
   point-of-sale terminal message 5.6.10
 storage dump, store system, 4680 
   4683 storage 9.2
   4684 9.1.2
   dump switch, 4683 9.2
   dump switch, 4684 9.1.2
   dump switch, Personal Computer AT 9.1.1
   dump switch, PS/2 9.1.1
   Personal Computer AT 9.1.1
   PS/2 9.1.1
   store controller storage 9.1
 store controller, 4680 
   displaying messages 8.2.4
   PLD, recovery from 8.2.3
   reference information 8.0
 store controller, 4693 system 
   See store controller, 4680 
 store loop, 4680 
   backup 8.2.1
   beaconing 6.2.6
   configuration 6.2.1
   CRC error 6.2.7
   description 6.2
   end-of-poll timeout 6.2.5
   error condition 6.2.8
   error message 6.2.8
   hardware 6.2.2
   polling 6.2.4
   recovery procedure 6.2.9
   wiring concentrator 6.2.3
 store loop, 4693 system 
   See store loop, 4680 
 store system description, 4680 6.0
 support diskette for medialess terminals, 4693 
   description 2.1.1
 system date (4684 reference diskette) 5.6.3
 system diskettes, 4693 
   description 2.1.1
 system partition, 4693 
   description 2.1.2
 system programs, 4693 
 system time (4684 reference diskette) 5.6.3
 system unit, 4693 
   tests 2.6.3
 T
 terminal description, 4683 
   See 4680 terminals, description 
 terminal number, 4683, 4684 
   changing 5.6.12
   displaying 5.6.11
   entering 5.6.13
   resetting 5.6.14
 terminals, 4683 and 4684 5.0
 test menus 2.6.2
 test programs summary 2.3
 testing procedure 2.6.3
 testing, using 4693 reference diskette 
   adapter 2.6.3
   diskette drive 2.6.3
   dual asynchronous adapter 2.6.3
   Ethernet adapter 2.6.3
   failure status bytes, 4693 2.11
   fixed disk 2.6.3
   memory 2.6.3
   MPA 2.6.3
   option adapter 2.6.3
   PC network adapter 2.6.3
   POS device 2.6.3
   RS-232C 2.6.3
   serial A 2.6.3
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   serial B 2.6.3
   system board 2.6.3
   system unit 2.6.3
   token-ring adapter 2.6.3
   x.25 (artic) communications 2.6.3
 token ring remote IPL (RIPL), 4683, 4684 5.7
 token-ring, 4693 
   tests 2.6.3
 translated safety information FRONT_1.4
 U
 utilities (4684 reference diskette) 5.3
 utilities, 4684 
   backup diskette, creating 5.6.1
   copying an option diskette to the reference diske tte 5.6.2
   flow chart of MENUs 5.5.1
   formatting the fixed disk 5.6.7
   introduction 5.5
   logging errors 5.6.6
   moving the 4684 5.6.5
   parking the fixed disk heads 5.6.5
   preparing to run 5.6
   securing the fixed disk 5.6.5
   setting system date 5.6.3
   setting system time 5.6.3
   setting vital product data 5.6.4
 utility menus 2.6.2
 utility procedure, reference diskette 2.8
 utility procedure, system programs 2.8
 utility programs, summary, 4693 
   backup and restore system programs 2.5
   copy option disk 2.5
   display memory map (video console only) 2.5
   display NVRAM error log 2.5
   display revision level 2.5
   set keyboard rate 2.5
   set password (video console only) 2.5
   set startup sequence 2.5
   set time and date 2.5
   update system programs 2.5
   vital product data 2.5
 V
 verification tests 2.3.3
  video display pinout assignment, 4693 1.1.4.2
 view active configuration (4684 reference diskette)  5.4.8
 viewing active configuration (4684 reference disket te) 5.4.2
 viewing configuration 2.4.1
 viewing configuration, 4693 
 vital product data, 4683, 4684 
   setting 5.6.4
 vital product data, 4693 
 voltage (4683 input) 5.1.1
 voltage (4684 input) 5.2.1
 VPD 
   See vital product data, 4693 
 W
 wait light, 4683, 4684 5.6.10  5.6.10.1
 wiring diagrams, 4683, 4684 
   See cable and wiring diagrams, 4683, 4684 
 X
 x.25 (artic) communications, 4693 
   tests 2.6.3
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 COMMENTS Readers' Comments -- We'd Like to Hear fro m You
 Store Systems:
  
 Technical Reference
  
 Publication No. SY27-0336-00
  
  
 Overall, how satisfied are you with the information  in this book?
  
 Legend:
  
 1  Very satisfied
 2  Satisfied
 3  Neutral
 4  Dissatisfied
 5  Very dissatisfied
  
  
 +-------------------------------------------------- ----------------------+
 ¦                                          ¦  1  ¦  2  ¦  3  ¦  4  ¦  5  ¦
 +------------------------------------------+-----+- ----+-----+-----+-----¦
 ¦ Overall satisfaction                     ¦     ¦     ¦     ¦     ¦     ¦
 +-------------------------------------------------- ----------------------+
  
 How satisfied are you that the information in this book is:
  
 +-------------------------------------------------- ----------------------+
 ¦                                          ¦  1  ¦  2  ¦  3  ¦  4  ¦  5  ¦
 +------------------------------------------+-----+- ----+-----+-----+-----¦
 ¦ Accurate                                 ¦     ¦     ¦     ¦     ¦     ¦
 +------------------------------------------+-----+- ----+-----+-----+-----¦
 ¦ Complete                                 ¦     ¦     ¦     ¦     ¦     ¦
 +------------------------------------------+-----+- ----+-----+-----+-----¦
 ¦ Easy to find                             ¦     ¦     ¦     ¦     ¦     ¦
 +------------------------------------------+-----+- ----+-----+-----+-----¦
 ¦ Easy to understand                       ¦     ¦     ¦     ¦     ¦     ¦
 +------------------------------------------+-----+- ----+-----+-----+-----¦
 ¦ Well organized                           ¦     ¦     ¦     ¦     ¦     ¦
 +------------------------------------------+-----+- ----+-----+-----+-----¦
 ¦ Applicable to your tasks                 ¦     ¦     ¦     ¦     ¦     ¦
 +-------------------------------------------------- ----------------------+
  
 Please tell us how we can improve this book:
  
  
  
  
  
  
  
  
  
  
  
  
  
     International Business Machines Corporation
     Information Development
     Department E02
     P.O. Box 12195
     Research Triangle Park, North Carolina  27709-9 990
  
  
  
 Name   . . . . . . . . . __________________________ _____________________
 Company or Organization  __________________________ _____________________
 Address  . . . . . . . . __________________________ _____________________
                          __________________________ _____________________
                          __________________________ _____________________
 Phone No.  . . . . . . . __________________________ _____________________
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