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Preface

The purpose of this manual is to present enough basic information about the DS990 systems and
the associated peripheral devices to serve as a guide for the customer representative (CR) who
maintains these computer systems in the field. Even though this manual is oriented toward stan-
dard packaged systems, it can also be used to troubleshoot and service nonstandard systems as

well.

This manual contains field-level maintenance information concerning the following DS990

systems:

Model 2

Model 3

Model 4

Model 4PP (Model 4 performance package)
Model 6

Model 7

Model 8

Model 8PP (Model 8 performance package)
Model 9

Model 20

Model 29

Model 30

The CR should use this manual along with the DS990 Field Engineering Reference Handbook, part
number 2268678-97001, as his sources of information in the field. If more detailed information is

required, refer to the GI — General Information section for a list of associated publications.
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Preface

This manuai is organized into 12 major divisions, each division beginning with a tab divider and_
table of contents. Each division includes the associated peripherals, components, or sub-
systems, as follows:

. Gl — General information

— Section 1, Systems Description — Contains a configuration of components for ali
systems, illustrations of various systems, and hardware and software options.

— Section 2, Related Tl Publications — Lists associated hardware and software
reference manuals. Defines structure of manuals as applied to systems, peripheral
devices, and software.

e  OP — Operating Procedures

— Section 1, System Loading and Loader Errors — Contains ROM loader part
numbers, loading procedures, and loading error indications.

— Section 2, System !Initialization Procedures and Errors — Contains procedures for
initializing the operating systems and error indications associated with
initialization.

— Section 3, ROM Loaders, Programmer Panels, SCl Commands — Contains a sum-
mary of all ROM loader devices, programmer panel controls and indicators, and
lists of operating system SCI commands.

— Section 4, Online Diagnostics — Provides procedures, prompts, commands, and
examples for conducting diagnostics while the system is operating.

— Section 5, System Log Task Analysis — Provides procedures for anaiyzing and
reporting on system log files.

— Section 6, Disk Copy Procedures — Contains special procedures for copying disks
and loading the operating system.

o PM — Preventive Maintenance. Section 1 contains preventive maintenance (PM)
schedules for standard models.

° TR — Troubleshooting. Section 1 presents system troubleshooting flowcharts, power
supply analysis, system lockup and crash analysis, and system log examples and
messages.

° CP — Computers

— Section 1, Computer CPU Boards — Presents information on options, switch set-
tings, and ROM loaders for the computer central processing unit (CPU) boards.

— Section 2, Computer Memory Boards — Contains selectable options, memory

error mapping, LED indicators, and memory allocations on the various computer
memory boards.

iv 2250696-9701
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CC — Computer Chassis. Contains chassis configurations, interrupts, read-only
memory (ROM) loaders, TILINE access granted (TLAG) jumpers, and field-replaceable
components for the various computer chassis:

Section 1, 990/5 6-Slot and 990/10 6-Slot Computer Chassis
Section 2, 990/5 13-Slot Computer Chassis

Section 3, 990/10 13-Slot Computer Chassis

Section 4, 13-Slot Expansion Chassis

Section 5, 17-Slot Computer Chassis

Section 6, communications register unit (CRU) Expansion Chassis

Section 7, TILINE Expansion Chassis

DT — Data Terminals. Provides information about operating controls and indicators,
switch settings, options, cabling configurations, and field replaceable components for
the following data terminals:

Section 1, 911 Video Display Terminal
Section 2, 733 ASR/KSR Data Terminal
Section 3, 743 KSR Data Terminal

Section 4, 820 KSR Data Terminal

DD — Disk Drives. Provides information about operating controls and indicators, switch
settings, options, control word formats, cabling configurations, and field-replaceable
components for the following disk drives:

Section 1, DS10 Disk Drive System

Section 2, DS25/50 Disk Drive System
Section 3, DS200 Disk Drive System

Section 4, CD1400 Disk Drive System
Section 5, FD800 Flexible Disk Drive System

Section 6, FD1000 Flexible Disk Drive System



Preface

MT — Magnetic Tape

— Section 1, 979A Magnetic Tape Transport — Contains information about controls
and indicators, controller configurations, system cabling, and fieid-replaceabie
components.

PR — Printers. Provides information about operating controis and indicators, controller

requirements, cabling configurations, and field-replaceable components for the follow-

ing printers:

— Section 1, 810 Printer

— Section 2, LP300/LP600 Line Printers

— Section 3, LQ45 Letter Quality Printer

— Section 4, 2230/2260 Line Printers

CM — Communications Sysiems

— The information on communications systems has been omitted in deference to 990
Family Communications Systems Field Reference Manual, part number
2276579-9701.

AP — Appendixes

— Appendix A, DX10 System Crash Error Reporting — Contains a list of system crash
codes and messages, and probable causes of each.

— Appendix B, TILINE* and CRU Pinouts — Contains lists of pinouts for computer
chassis and peripherals.

— Appendix C, Standard Cabinet Configurations and AC Power Wiring — Provides
illustrations of arrangement of equipment in the various standard cabinets, as well
as cabinet power wiring and ac outlets.

— Appendix D, CRU Bit Assignments — Contains interface information about
peripheral devices that interface with the computer via the CRU.

— Appendix E, Logic Common Grounding — Contains information that will permit
isolating logic common circuitry from power grounds in the various peripheral
devices.

* TILINE is a registered trademark of Texas Instruments Incorporated.

vi
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Systems Description

1.1 INTRODUCTION
The configuration of all standard DS990 systems is based on a specific model of 990 computer
(990/5, 990/10, or 990/12), a set of associated equipment, and optional peripheral devices. The
DS990 systems with specifically-defined configurations that are covered by this manual are as
follows:

. Models 2 and 3 systems

° Models 4, 6, 7, 8 and 9 systems

e  Models 4 and 8 performance package (4PP and 8PP) systems

. Models 20, 29, and 30 systems
This section contains block diagrams that show the relationship among the equipment of the
various systems, photographs that depict examples of typical system configurations, and lists of
hardware and software options available for use with the DS990 systems.
Section 2 lists the applicable hardware and software manuals associated with DS990 systems,
peripheral devices, optional equipment, and supporting software and programming
documentation.
1.1.1 Standard Hardware Options
Table 1-1 lists the hardware requirements and the options used with each standard model. The
different model systems are arranged along the top row of the table, and the required equipment
and options are listed in the left-hand column. The left-hand column lists equipment in the follow-
ing order:

° Computer models

. Memory

e  Computer chassis

. Disk drives

. Printers

2250696-9701 11
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. Data terminals
. Expansion chassis and communications options
. Enclosure configurations

To use the table, find the desired model listed in the Models row and then read down the
associated column to determine the standard and optional equipment.

As an example of using the hardware options table, the Model 8 system uses the following
standard and optional equipment:

¢ 990/10 computer with 128KB or 256KB as standard memory
e  Additional memory is optional
° 13-slot chassis is the main computer chassis
*  Two DS50 disk drives are standard
e All disk drives other than the DS50 are optional
e  All printers are optional
¢ A single 911 VDT with a dual controller is the standard terminal
° All other data terminals are optional
. Other acceptable options are:
— 979A magnetic tape transport
— CRU and TILINE expansion
— Communications intgrface
— Internal modem
— Four channel communications
. Enclosure options are:
— Single-bay desk
— 762-millimeter (30-inch) cabinet

— 1.78-meter (70-inch) cabinet

1-2 2250696-9701
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Table 1-1. DS990 Models Standard Systems Hardware Options

DS990 SYSTEM MODELS
DEVICES ///7/
2 3 29 30
77 /,////1
==
1
A DN
MEMORY : ////’//
64KB /(1)¢/‘)/
256KB CACHE //44 gr—*)'r &L)T
EXP. MEM, / /§2[7
CHASSIS :
6~-SLOT /2 %/2%/
13-SLOT /ézg 422 1 )
17-SLOT //?/A?//// ) 1
TILINE DEV:
: / /
FD1000 //81) y 22% o OPTNNOPT
DS10 L/ OPT f 2 OPT\NOPT
D525 L/ ) OPTNRNOPT
05, 7 e\
253900/32 SPINN P
§oaa00me / % SPn <(>;)'r
7%/ 7
CRU DISK
FD800 ,///fﬁ//éé
PRINTERS
810 LP %75%14 : OPTN\ROPT
LP300 yo // : OPTNN\OPT:
i SN
2w U000 SENEEY
| DATA TERM : '///47//
911 VDT 2) /(3) (4) 4)
743 KSR % // OPT PT
733 ASR /) OPT PT
820 KSR /1(3.) /,/ / OP P
EXPAN.&COMM
CRU EXP, //// OPTN\OP
TILINE EXP, / 7 OPTNNOPT
oMM, e SETSEIA 2 oPTNOPT
Fec /////;;/% OPT
ENCLOSURES [,
e
- s
e
60-INCH CAB 1
70—INCHCAB//A i:? (1)
NOTES:
1) MEANS THE ITEM 1S STANDARD WITH THE LISTED MODEL,
§2 MEANS THE ITEM IS DEPENDENT ON SELECTION OF THE PRIMARY SYSTEM PART NUMBER.
3) MEANS ONE 911 VDT WITH A DUAL CONTROLLER IS USED.
4) MEANS TWO UNITS OF THE ITEM ARE USED
OPT MEANS THE ITEM IS OPTIONAL.

2280582
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1.1.2 Standard Software Options

The software options supported on the standard DS990 systems are listed in Table 1-2. This table
lists the operating systems associated with each model and the languages and utilities sup-
ported on each.

Table 1-2. DS990 Systems Software Options

3270

3780/2780

TIFORM

SORT/
MERGE

QUERY

DBMS

PASCAL

RPGI1

coBoOL

BASIC

FORTRAN

ASSEMBLY

OPERATING
SYSTEM

MODEL

f. RUNTIME VERSION OF LANGUAGE,

2280583 -
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1.2 MAINTENANCE PHILOSOPHY

The maintenance philosophy for the DS990 systems is based upon servicing and maintaining
standard systems that are configured according to the family models. The model concept pro-
vides a set of scaled systems that promote better communication among individuals and allows
more specialized training among service personnel. Also, the service time required for operations
such as installation, repair, and maintenance can be more readily standardized. Specific service
product codes are assigned to each model. This facilitates tracking by Field Information Service
(FIS). In this way, the field performance of systems can be monitored.

The objective of maintenance is to keep the equipment online and operating properly with a
minimum of downtime. When malfunctions occur, fault isolation practices are intended to isolate
the problem to a peripheral or subsystem. Further troubleshooting will localize the malfunction to
a field-replaceable part or a faulty adjustment/alignment. The part will be replaced or the
adjustment/alignment corrected and the equipment restored to normal operating condition. When
repairs have been completed, diagnostics will be run to verify that the malfunction has been cor-
rected and that the operating system is functioning properly. Replaced parts will be returned to
Returned Material Repair (RMR) for repair, testing on unit and system levels, and cycling back into
spares stock.

The diagnostics used by Field Service to troubleshoot a system will be the latest released version
of standard 990 diagnostics.
1.3 TYPICAL SYSTEM CONFIGURATIONS

The following illustrations portray examples of typical DS990 systems equipment:

Figure Title

11 DS990 Model 2 System Block Diagram

1-2 DS990 Models 2/3 Pedestal Cabinet System with 911 VDT and
Optional 810 Printer

1-3 DS990 Model 3 System Block Diagram

1-4 DS990 Models 4 Through 9 Systems Block Diagram

1-5 DS990 Model 4 Single-Bay Desk System

16 DS990 Model 4 1.78-Meter (70-Inch) Cabinet System

1-7 DS990 Models 6 and 8 Single-Bay Desk System with Two
DS25/50 Disk Drives

1-8 DS990 Model 7 or 9 System with Optional FD1000

19 DS990 Model 20 System with DS50 Disk and 979A Tape
Transport

2250696-9701 1-5
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Figure Title

1-10 DS990 Model 29 System

1-11 DS990 Mode! 30 System with DS200 Disk and 979A Tape
Transport

1-12 DS990 Models 20, 29, and 30 Systems Block Diagram

1-6
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Figure 1-1. DS990 Model 2 System Block Diagram
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Figure 1-2. DS990 Models 2/3 Pedestal Cabinet System with 911 VDT and Optional 810 Printer
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PERFORMANCE PACKAGE SYSTEMS.

Figure 1-3. DS990 Model 3 System Block Diagram
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Figure 1-4. DS990 Models 4 Through 9 Systems Block Diagram
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DS990 Model 4 Single-Bay Desk System

Figure 1-5.
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Figure 1-6. DS990 Model 4 1.78-Meter (70-Inch) Cabinet System
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DS990 Models 6 and 8 Single-Bay Desk System with Two DS25/50 Disk Drives
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Figure 1-8. DS990 Model 7 or 9 System with Optional FD1000
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Figure 1-9. DS990 Model 20 System with DS50 Disk and 979A Tape Transport
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Figure 1-10. DS990 Model 29 System
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Figure 1-11.
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DS990 Model 30 System with DS200 Disk and 979A Tape Transport
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SECOND DS50 (OR DS200) DISK DRIVE OPTIONAL IF 979A MAGNETIC TAPE DRIVE IS NOT USED.
MODEL 20 AND MODEL 30 SYSTEMS ARE THE SAME EXCEPT MODEL 30 USES DSZOO DISK

DRIVES AS THE PRIMARY STORAGE DEVICE, WHERE THE MODEL 20 USES DS50
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Related Tl Publications

2.1 SERVICE-RELATED TECHNICAL MANUALS

This section lists the Tl technical manuals that are applicable to DS990 systems and optional
equipment. The following paragraphs define the service-related manuals and explain the relation-
ship between different types of manuals. Figure 2-1 identifies the various types of 990 computer-
based hardware and customer-oriented manuals. A reference list of hardware and software
manuals is contained in Table 2-1. A general description of hardware manuals follows:

DS990 Systems Field Maintenance Manual is the manual you are reading and is the
starting point for CRs who service DS990 Model 2 through Model 30 systems. This
manual introduces the various DS990 configurations and covers essential operating
procedures, troubleshooting, and peripherals.

Peripheral equipment field maintenance manuals (FMMs) are based on the field service
philosophy for each peripheral subsystem (peripheral, controller, and cables). Each
manual introduces the subsystem components and identifies and describes the field-
replaceable parts. Also included are PM schedules and procedures for the peripheral
subsystems and troubleshooting, alignment/adjustment, and removal/replacement pro-
cedures based on the field service philosophy.

Computer FMMs cover the CPU, supporting memories, and computer chassis with the
same type of information as described for a peripheral subsystem.

The diagnostic handbook (seven volumes) contains procedures and supporting informa-
tion used to exercise the 990 diagnostics.

The field engineering reference handbook is a handy-sized reference guide to switch
settings, jumper schedules, LED indicators, chassis configurations, TILINE peripheral
control space (TPCS) word definitions, and other useful information to assist in field
support of DS990 systems and 990 computers in general.

Peripheral equipment depot maintenance manuals (DMMs) are available for most TI-
designed equipment. On a disk drive subsystem, for example, the DMM concentrates on
the Tl-designed controller and refers to the vendor maintenance manual for the disk
drive. The DMMs introduce the peripheral subsystem, provide detailed theory on the
controller, and include troubleshooting to the component level based on the depot ser-
vice philosophy. DMMs contain logic diagrams and LM/assembly drawings.

Computer DMMs in the past have covered the CPU, memories, and chassis in a single
manual. Beginning with the 990/12 computer, these three areas are covered in separate
manuals to reduce duplication (the modular approach).
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Vendor maintenance manuals are used at the depot and in some cases are used in the
field where a Tl-written manual has not been generated.

The computer family drawing manual is a five-volume set that contains logics/-
schematics and LM/assembly drawings as foliows:

Volume | — Computer Chassis and Enclosures
Volume Il — Processors and Memories
Volume Il — CRU Expansion and Peripherals

Volume IV — TILINE Expansion and Peripherals
Volume V — AMPL Systems

Customer manuals include several manuals the DS990 customer receives with his
system that could be useful to the CR. Site preparation, unpacking, and installation
instructions sent to the customer are not duplicated in the service manuals to keep the
size of the service manuals to a minimum. The 990 hardware manuals intended for the
customer are either system-level or equipment-level. At the system level, the DS990 site
preparation manuals outline in detail the preparations the customer must make to
ensure smooth installation of the system. The system-level unpacki/inventory and
installation/operation manuals cover what their titles imply; the operator’s service
guides contain operation and service instructions for the customer, not the CR. The
equipment-level hardware manuals for the customer cover site preparation, unpacking,
and installation instructions for the equipment described, i.e., a 990 computer, disk
drive, terminal, etc. The DS990 customer receives both the system-level and equipment-
level manuals. The customer who buys only a 990 computer or peripheral will receive
only the equipment-level manuals for the equipment purchased.

2250696-9701
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Table 2-1. List of Related Manuals

2-4

Title Part Number
DS990 Systems Field Engineering Reference 2268678-9701
Handbook
DS990 Models 2 Through 30
DS990 Models 2 and 3 Systems Site
Preparation Manual 2250359-9701
DS990 Models 2 and 3 Systems Unpacking
and Inventory Guide 2250360-9701
DS990 Models 2 and 3 Systems
Installation and Operation Manual 2250357-9701

DS990 Modeis 4 Through 9 Sysiems Site
Preparation Manual

DS990 Models 4 Through 9 Systems Unpacking and Inventory Guide

DS990 Models 4 Through 30 Systems Installation
and Operation Manual

DS990 Models 20, 29, and 30 Systems Site
Preparation Manual

DS990 Models 20, 29 and 30 Systems
Unpacking and Inventory Guide

DS990 Models 2 through 30 Systems Operator’s
Service Guide (International Edition)

Model 990 Computer Product Instruction
Manual (Domestic Edition)

Computers

Model 990 Computer Diagnostic Handbook

{7 Volumeg)
{4 ve S/

cccccc

Model 990 Computer Family Maintenance
Drawings Volume |, Computer Chassis and
Enclosures

Model 990 Computer Family Maintenance
Drawings Volume I, Processors and Memories

2250361-9701

2268698-9701

2276581-9701

22506929701

2250695-9701

2270533-9701

2270533-9702

0945400-9701
throuah

AL

0945400-9707

0945421-9701

0945421-9702
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Title Part Number
Model 990/5 Computer Hardware User’s
Manual 0946294-9701
Model 990/5 Computer Field Maintenance
Manual 0946295-9701
Model 990/5 Computer Depot Maintenance
Manual 0946296-9701
Model 990/10 Computer System Hardware
Reference Manual 09454179701
Model 990/10 Computer System Field
Maintenance Manual 09454029701
Model 990/10 Computer System Depot
Maintenance Manual 0945404-9701
Model 990/12 Computer Hardware User’s
Manual 2263336-9701
Model 990/12 Computer System Field
Maintenance Manual 2264447-9701
Model 990/12 Computer Central Processing
Unit Depot Maintenance Manual 2264448-9701
Model 990/10 and 990/12 Memories Depot
Maintenance Manual 2250690-9701
Model 990/10 to Model 990/12 Computer
Upgrade Manual 2268682-9701
Model 990 Computer TILINE Coupler User’s
Guide 2268688-9701

Peripheral Devices

Model 990 Computer Family Maintenance
Drawings Volume Ill, CRU Expansion and
Peripherals

Model 990 Computer Family Maintenance
Drawings Volume 1V, TILINE Expansion
and Peripherals

Model 990 Computer Peripheral Equipment
Field Maintenance Manual

2250696-9701
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Table 2-1. List of Related Manuals (Continued)

Title Part Number
911 VDT
Model 911 Video Display Terminal
Installation and Operation Manual 0945423-9701
Model 990 Computer Peripheral Equipment
Field Maintenance Manual 0945419-9701
Model 911 Video Display Terminal
Depot Maintenance Manual 0945424-9701

DS10 Disk Drive

Model DS10 Disk System Installation and

Operation Maiiual

Model 990 Computer Model DS10 Cartridge
Disk System Field Maintenance Manual

Model 990 Computer Model DS10 Cartridge
Disk System Depot Maintenance Manual

DS$25/50/200 Disk Drives

Model 990 Computer Model DS25/DS50 Disk
System Installation and Operation Manual

Model 990 Computer Model DS25/DS50 Disk

,,,,,

DS200 Disk Drive

Model 990 Computer Model DS200 Disk System
Installation and Operation Manual

CD1400 Disk Drive

Model CD1400 Disk System Installation
and Operation Manual

CD1400 Disk System Field Maintenance Manual

CD1400 Disk System Controller Depot
Maintenance Manual

FD80O0 Flexible Disk

Model 990 Computer Model FD8G0 Floppy Disk
Installation and Operation Manual

0946261-9701

0945419-9701

0946202-9701

0946231-9701

0946238-9701

0949615-9701

2272081-9701

0945419-9701

2272082-9701

0945253-9701
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Part Number
Model 990 Computer Model FD800 Floppy Disk
System with International Chassis
Installation and Operation 2250697-9701
Model 990 Computer Floppy Disk Controller
Depot Maintenance Manual 0945418-9701
FD1000 Flexible Disk
Model 990 Computer Mode! FD1000 Flexible
Disk System Installation and Operation 2261886-9701
Model 990 Computer Model FD1000 Flexible
Disk System with International Chassis
Installation and Operation 2250698-9701
Model 990 Computer Model FD1000 Flexible
Disk System Field Maintenance Manual 0945419-9703
Model 990 Computer Model FD1000 Flexible
Disk Controller Depot Maintenance Manual 2261885-9701
with International Chassis Power Supply and
(2 volumes) 2261885-9702
979A Tape Transport
Model 990 Computer Model 379A Magnetic
Tape System Installation and Operation 0946229-9701
Model 979A Tape Transport Installation
and Operation 0945419-9701
Model 990 Computer Peripheral Equipment
Field Maintenance Manual 0945419-9701
Model 979A Tape Transport Subsystem
Maintenance Manual 0949613-9701
Model 979A Tape Controlier Depot Maintenance
Manual 0946237-9701
733 ASRI/KSR Data Terminal
Model 390 Computer Model 733 ASR/KSR Data
Terminal Installation and Operation 0945259-9701
Silent 700 Electronic Data Terminal Model 0960129-9701

733 ASR/IKSR Maintenance Manual
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Table 2-1. List of Related Manuals (Continued)

Title Part Number
743 KSR Data Terminal
Silent 700 Electronic Data Terminals Model
743 KSR and Model 745 Portable Maintenance
Manual 0984025-9701
820 KSR Data Terminal
Model 990 Computer Model 820 KSR Data 2250454-9701
Terminal Installation and Operation
Operating Instructions for Model 820 KSR 0949854-9701
Model 820 KSR Terminal Maintenance Manual 0999853-9701
810 Printer
Model 990 Computer Model 810 Printer 0939460-9701
Installation and Operation Manual
Model 810 Printer Maintenance Manual 0994386-9701
2230/2260 Printer
Model 990 Computer Model 2230/2260 Line
Printer Installation and Operation Manual 0946256-9701
LQ45 Printer
Model 990 Computer Model LQ45 Letter Quality
Printer System Installation and Operation
Manual 2268695-9701
Model 990 Computer Model LQ45 Letter Quality
Printer System Field Maintenance Manual 0945419-9705
LP300/LP600 Printer
Model 990 Computer Model LP300/LP600 Line
Printers Installation and Operation Manual 2250364-9701
Model 990 Computer Model LP300/LP600 Line
Printers Field Maintenance Manual 0945419-9704
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Title Part Number
Model RTS/915 Terminal
Model 990 Computer Remote Terminal System
(RTS) Hardware Installation Manual (Domestic
Edition 2272053-9701
Model 990 Computer RTC Supplement to Model
990/5 Microcomputer 2268694-9701
Model 915 Remote Terminal Site Preparation
Manual 2253085-9701
Model 915 Remote Terminal Field Maintenance 2250386-9701
Manual
Communications
990 Family Communications Systems Field
Reference Manuai 227657S-9701
Model 990 Computer Communications System 0945409-9701
Installation and Operation
Model 990 Computer Four Channel Communications
Controller Maintenance Manual 2263878-9701
Model 990 Computer Four Channel Communications
Controller Installation and Operation Manual 2263879-9701
TTYIEIA Manuals
Model 990 Computer 16 Input/16 Output EIA Data
Module Installation and Operation Manual 094283-9701
Model 990 Computer 16 Input/16 Output EIA Data
Module Depot Maintenance Manual 094414-9701
Model 990 Computer 16 Input/16 Output TTL Data
Module Installation and Operation Manual 0946285-9701
Model 990 Computer 16 Input/16 Output TTL Data
Module Depot Maintenance Manual 0945407-9701
Model 990 Computer TTY/EIA Terminal Interface
Module Depot Maintenance Manual 0945408-9701
Programming Manuals
Model 990 Computer 990/10 and 990/12
Assembly Language Programmer’s Guide 2270509-9701

2250696-9701
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Table 2-1. List of Related Manuals (Continued)
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Title Part Number
Model 990 Computer FORTRAN Programmer’s
Reference Manual 0946260-9701
Model 990 Computer DX10 COBOL Programmer’s
Guide 2270518-9701
Model 990 Computer TX990 Operating System
Programmer’s Guide 0946259-9701
Model 990 Computer Terminal Executive
Development System (TXDS) Programmer’s
Guide 0946258-9701

Model 990 Computer TX990 Operating System

n r ;
Documentation

Model 990 Computer DX10 Operating System
Programmer’s Card

Model 990 Computer Report Program Generator
(RPG Il}) Programmer’s Guide

Model 990 Computer BASIC Reference Manual

Model 990 Computer DX10 Data Base Management
Programmer’s Guide

Model 990 Computer DX10 Data Base
Administrator User's Guide

Model 990 Computer TX5 Operating System
Programmer’s Guide

Model 990 Computer DX10 Remote Terminal
Subsystem System Generation and
Programmer’s Reference Manual

Other Software Manuals

Model 990 Computer Query User’s Guide

Model 990 Computer TIFORM Reference Manual
Mode! 990 Computer TI Pascal User’s Manual
Model 990/10 Computer DX10/3270 Information

Display System Emulator Operator’s
Manual

0944776-9701

2272064-9701

0939524-9701

2250304-9701

2250304-9701

2250426-9701

2276585-9701

2272054-9701

2250466-9701

2250374-9701

0946290-9701

2250954-9701
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Table 2-1. List of Related Manuals (Continued)

Title

Part Number

Model 990 Computer DX10 Operating System
Reference Manual, Release 3 Volume |
Concepts and Facilities

Model 990 Computer DX10 Operating System
Reference Manual, Release 3 Volume I
Production Operation

Model 990 Computer DX10 Operating System
Reference Manual, Release 3 Volume il
Application Programmer’s Guide

Model 990 Computer DX10 Operating System
Reference Manual, Release 3 Volume IV
Development Operation

Model 990 Computer DX10 Operating System
Reference Manual, Release 3 Volume V
Programming Guide

Model 990 Computer DX10 Operating System
Reference Manual, Release 3 Volume VI
Error Reporting and Recovery

Model 990 Computer DX 3780/2780 Emulator
User’s Guide

Model 990 Computer Link Editor Reference
Manual

Model 990 Computer Sort/Merge User’s Guide

Model 990 Computer Universal ROM Loader User’s
Guide

Model 990 Computer DX10 Remote Terminal
Subsystem (RTS) Operator’s Guide

0946250-9701

0946250-9701

0946250-9703

0946250-9704

0946150-8705

0946250-9706

0946289-9701

0949617-9701

0946252-9701

2270534-9701

2272055-9701

2250696-9701

2-11/2-12






Contents

OP — Operating Procedures

Paragraph

1.1
1.1.1
1.1.2
1.2
1.2.1
1.3
1.3.1
1.3.2
1.3.3
1.3.3.1
1.3.3.2
1.3.3.3
1.4
1.4.1
1.4.11
1.4.1.2
1.4.2
1.4.2.1
1.4.2.2
1.4.3
1.4.4
1.4.5
1.4.6
1.5
1.5.1
1.5.2
1.5.2.1
1.5.2.2
1.5.2.3
1.5.3
1.6
1.6.1
1.6.2
1.7
1.71

2250696-9701

Title Page

1 — System Loading and Loader Errors

€ L= 7= - | 1-1
Resolution of Loading Procedures. ........ ... ittt 1-1
Programmer Panels . ...t i e e e e e 11

Universal ROM Loaders . . . ..ottt it et e et ettt ettt ii et 1-2
Current Production ROM Loaders ...ttt it i iininnnnnn. 1-2

General Loading Information . ...... ... .. ... i i e 1-3
Types of LoadingDevices ....................... A 1-3
Loading Code Information and LoadingSequences ......................... 14 .
D7 £ 11 £ 14

ProgrammerPanelDefaults ............... .. .. .. ... iiiiiiiinincacnns 1-4
OperatorPanelDefaults .......... .. .. . it 1-4
OtherDefaults ...ttt i i it i e ettt et 1-4

Procedures for Loading Operating System Software. ......................... .1-4

LoadingfromaDisk. ...t i i e e e 1-12
Using the Programmer Panel to Load fromaDisk ........................ 112
Using the Operator Panel to Load fromaDisk ........................... 114

Loading fromMagneticTape ...........oiiiiimiii it it it iinnannn. 1-14
Using the Programmer Panel to Load from MagneticTape ................. 1-14
Using the Operator Panel to Load from MagneticTape .................... 115

Loading from Single-Sided, Single-Density Diskette . ... .................... 116

LoadingfromaCassette . ...........i i e 1-16

Loading from the Maintenance Display Unit............................... 1-17

MDU Programmer Panel .........oiiiiiiiiiiiii ittt it i e canennnn. 117

Loading Errors .. ... i i e e e e e et e e, 1-18
ROM LoaderErrorReporting . ........ ittt i i i 118
ROM Loader Self-Test Ermors . ......ouiiiiiin e ettt et e ieiaaennn 1-19

990/5 ComputerSelf-Test Errors. . ... e e e 1-19
990/10 ComputerSelf-Test Errors. . ... oottt i e i ieeienn 1-20
990/12 ComputerSelf-TestErmors. . ... ottt i e e 1-20

Loader ErrorCodes . ...t e i i e e e 1-24

Operating System LoaderErrors .........civiiiii ittt it it 1-25
TX5(Model 2) Flash Codes ... ..o iiiiii i it it it it it c it e e e 1-25
DX5, DX7,and DX10 ErrorFlashCodes. .. ........ ... ... .. .. 1-25

Loading DOCS . . ... i e e e e 1-29
Diagnostic Procedures - DX10/DOCS Coresident. ................... ... ... 1-29

1



Contents

OP — Operating Procedures

Paragraph Title Page

2 — System Initialization Procedures and Errors

2.1 1O =TT - 2-1
2.2 Operating System Initialization — Warmstart Procedures ...................... 2-1
2.2.1 TX5 Initialization Procedures . .......coiiii ittt ittt ie et 2-1
22141 Initializing TXS USiNg OCP . ... . . i i i ittt ia e 2-1
2.21.2 Initiaiizing TX5 Usingthe Control Program .. .......... .. .. i i, 2-2
2.2.2 DX5, DX7, and DX10 Initialization Procedures ............cccviiiiiirrenennnn 2-3
2.2.21 DX7 DSDD Secondary Drive Operation ............coiiiiiiiiiinrnennnnns 2-4
2.2.2.2 IS Command Format ... ... . it i ittt et e, 24
2223 ISCommand User ReSpOnSes ... .u.itiiiiiiiii ittt ii i ennenrnnnnns 2-4
2224 ISCommand Example ... ...t i i ittt e e 26
23 System Initialization Errors. .. ... i i i i it e 2:6
2.3.1 B0, €0 = (o] £ T 26
2.3.2 ) = ¢ (o - 26
2.3.3 DX7 and DXT0 ErTOrS ... i i it it it it e ittt 2-7

3 — ROM Loaders, Programmer Panels, SC| Commands

3.1 1€ 1T =T - 3-1
3.2 Loader ROMSs Device SUMMaAIY . ....oii ittt i i ittt ittt 3-1
3.3 Programmer Panel OperatingModes. . ....... .. ... .. i i it 3-3
3.3.1 Programmer Panel Controlsand Indicators .............. ... ..., 3-4
3.4 Operating System Commands . ... .. ittt it i it it ey 3-8
3.4.1 TXE COMMaANAS . ... ittt i it e e e et e 3-8
3.4.2 DXB SCl COMMANGS . . ...ttt i e e e i i e 39
343 DX7and DX10SCICommands . .......oiiint i i e e 3-11
3.4.3.1 DX7S8ystems onDSDD . ... i i e e e 3-11

4.1 Introduction . ... . . e e e e 41
411 Structure of Online Diagnostics System . ........ ... it i, 41
4.2 General Procedures for Using Online Diagnostics. . .....................ou. .. 4-2
4.2.1 Devicesinthe DiagnosticState ............ ... . i i 4-3
4.22 XODD ComMmMaNd ... oottt e e e 4-4
4.2.3 Creating and Using BatchinputFiles .......... .. .. . i .. 4-6
4.2.3.1 Method 1 ... e e e 4-6
4.23.2 Method 2 . . .. e e e e e e 4-6
4233 UsingaBatchinputFile ... ... i i i i i i e it i it 4-6
4.2.4 Message Levels ... ... e e e 4-6
4.24.1 ChangingMessage Levels ..........coo ittt 4-6
4,242 HELP Feature . ... ittt it i e ettt et et e ettt e 4.7
425 Diagnostics Execution Modes ........ ..ot i i e 4.7
4.3 1070 000 =g T =T ¢ o T 4-9
4.3.1 Using Command VerDS .. .. i et e e e e e e 4-10

i 2250696-9701



Contents

OP — Operating Procedures

Paragraph Title Page

4.3.1.1 Equivalence File. ... ... ..ot i e 4-10
43.1.2 Returning to the Command Prompt . ...... ...t 4-12
4.3.2 ExecuteCommand Verbs .. ..c ittt it e e 412
4.3.2.1 XA — Execute All DiagnosticTasks ........... ..o 4-12
43.2.2 XD — Execute Device Diagnostic .......... ..o 4-13
4.3.3 ChangeCommand Verbs. .. ...t 4-19
4.3.3.1 CE — Change ExecutionMode ...........ccoiiiiiiiiiiiiiiiiinn., 4-19
43.3.2 CM — ChangeMessagelevel ....... ... ..o, 4-20
4.3.3.3 CP — Change Task Priority . . .............coinnn SR 4-20
4.3.3.4 CT — Change TerminationMode . ........ .. .ot nans 4-21
434 Show Command Verbs . ... vt ittt it iia i ey 4-21
4.34.1 SD—ShowDevice List .. ..ot i i i i e e 4-21
4.3.4.2 SH — Show History File ....... ... 4-22
4343 SO — Show SVC OperationCodes ..........c.coviiiiiiiiiiininnenn, 4-22
4.3.4.4 SS — Show Diagnostic TaskStatus. .......... .. .ot 4-22
4.3.5 TerminationCommandVerbs . ... ..ot i s 4-23
4.3.5.1 KD — Kill Diagnostic ... ..o v vt i i e i 4-23
4.3.5.2 QB — Quit Batch and Wait on DiagnosticTask ............. ... vt 4-24
4.35.3 QD — QuitOnline Diagnostics . ... ..o it s 4-26
4.3.6 Miscellaneous Command Verbs. . ... .. oottt ittt it i 4-26
4.3.6.1 CQ — Check DiagnosticMessageQueue. ...t 4-26
4.3.6.2 [ = T = I 4-27
4.3.6.3 (=7 201 = o P 4-27
4.4 Online DiagnosticMessages . ..... ... it 4-27
441 Message Format . ...t 4-27
4.42 Online Diagnostics DriverMessages. ..........o i 4-29
4.4.3 Other Online DiagnosticMessages . .........oo i 4-33

5 — System Log Analysis Tasks

5.1 General INformation . ..ottt it ittt i e e 5-1
5.2 Relationshipto Online Diagnostics . . ..... ..o 5-1
5.3 Executing the System Log AnalysisTasks ........ ..., 5-2
5.3.1 Automatic EXECULION . .. i et i e e 5-2
5.3.2 The XSLA COMMANG . ..t ii ittt et ii e et a e 5-3
5.4 SysteM LOGRECOIAS .. ..ottt 5-3
5.4.1 DeVviCe Ermor RecordsS . . oo i ittt ittt e e 5-4
5.4.2 Memory ErmrorRecords. ... ..ottt 5-5
5.4.3 Cache Memory Error Records . . ... ..ot i i 5-6
5.4.4 StatisticS ReCOrds . ... .o e e 5-6
5.5 System Log Analysis TaskReports ....... .. .o 5.7
5.5.1 Level One RepOrt . ..ot i i e 5.7
5.5.1.1 Level One Recommendations. ... ..o oriit i it 5.7
5.5.1.2 Example,Level One Report .. ... .o 5-7
5.5.2 Level TWO RepOrt . ..ottt i ittt i 5-9
5.5.2.1 Level Two Recommendations ... 5.9
5.5.2.2 Example, Level TWORepOrt. . ... .ot 5-9

2250696-9701 iiii



Contents

OP — Operating Procedures

Paragraph Title Page
5.6 Abnormal Conditions. . ... ... i 5-11
5.6.1 Task Abnormal Termination Messages . .......... v 5-11
6 — Disk Copy Procedures
6.1 It OdUCHION .. o 6-1
6.1.1 Background Information . ........ ... i 6-1
6.2 Hardware Configurations .......... ..ottt 6-2
6.3 Notation Conventions . ... ... i 6-2
6.4 Summary of CD1400 Initialize/Copy/Load Procedure. . ..., 6-3
6.5 Detailed CD1400 Copy and Load Procedures ..............vuvriennnnnnnni.. 6-3
lllustrations
Figure Title Paragraph
1-1 DS990 Loading Sequence Flowchart (7Sheets) . .........oovuieeiinnnnnnn.. 1-5
3-1 Programmer Panel, 13-SIot Chassis. . .......covvteee e 36
3-2 Programmer Panel, 17-SIot Chassis . . ... ...t 3-7
41 Execution Modes of Diagnostic Tasks .............covvivruuinnnnnnn, 4-8
4-2 XD Command Verb Prompts . ...ttt 4-14
4-3 SOCommand Verb Display . ..........oviriii it 4-23
5-1 Typical System Log File Listing ... 5-4
5-2 Level One RepoOrt ... 5-8
5-3 Level TWO Report ... ..o e 5-10
Tables

Table Title Paragraph
-1 Disk UNitSelect CoUeS . ...ttt e e e 1-13
1-2 TapeUnitSelect Codes . ...........ouiiiiii 1-15
1-3 Old and New Error ReportingMethods ..............ovuueeenunmnn . 1-18
1-4 990/12 Computer Self-TeSt Ermors. . .......ouii e 1-21
1-5 Disk Loader ErrorCodes . .......oouunee e 1-24
1-6 Tape Loader ErrorCodes . . ......ooovuiii it 1-24
1-7 TX5 System Loader Error Codes . .. ... .ovvvvee e 1-25
1-8 DX5,DX7,and DX10 Error FIash Codes ... ..o oo vvee e e 1-26
1-9 Additional DX5 FlIash Codes . . ......ovu e e e e 1-28
iv 2250696-9701



Table

2-1
2-2

3-1
32
3-3
3-4
35

4-2
43
4-4
45

5-1

2250696-9701

Contents

OP — Operating Procedures

Title Page
Standard TX5 Device NamMeS . . .. .o v i ittt e it it a i ra e eaatenss 2-2
19 R @1 1215 1070 o =Y 1A 2-7
Loader ROMs, Locations, and Load DeviceSummary .................. ... 3-2
Programmer Panel Controls and Indicators ................. ... oo 34
Syntax of TXS OCP COMMANAS . .....uviiii i 3-8
(9 G R0 070 1210 2T- 11 T L7 S 3-10
DX7and DX10SCI Commands . ... .cvititiieeneraretnenaneananenenennn 312
COMMANA VDS . . ottt ittt it i et e e e i 49
Response Numeric Equivalents ............. ... 4-11
Test Numbersby Device Class . . ... oi i e 4-16
Message Module/Device Numbers ........... ... i 4-28
Message TYPE COOES . . ...ttt it 4-28
Task ErrorCodeMeaning ... ......oouiiniiiiiniiienereineiannnaaannenns 5-12

vivi






1

System Loading and Loader Errors

1.1 GENERAL

This section contains information concerning:
e List of current ROM loader sets
. Description of system loading sequences
. Loading procedures for system software
° Loading procedures for diagnostics
e  Self-test errors
e  ROM loader errors

1.1.1 Resolution of Loading Procedures
The loading procedures for system software depend upon the following:

e The particular model of DS990 system being loaded
e The type of operating system being loaded
¢  The ROM loader set being used

e The type of front panel on the system

NOTE

Kit numbers and part numbers for ROM loader sets currently in use
are given in the following paragraphs. All of the system loading pro-
cedures and operating instructions in this manual assume the use of
the current revision ROM loader sets that are listed.

1.1.2 Programmer Panels

Two programmer panels are used with the DS990 systems, one with the Models 2 through 9 and
4PP systems, and one with Models 20 through 30 and 8PP systems. These two programmer panels
differ considerably in physical size and appearance, but differ only slightly in functional detail.
The programming functions are identical on each of the panels. These panels are illustrated and
described in Section 3.
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1.2 UNIVERSAL ROM LOADERS

Operating systems such as DX5, TX5, DX7, and DX10 are loaded via the universal ROM loaders
specified in the following subparagraphs. The universal ROM loader consists of a set of ROM
integrated circuits (ICs) that contains a loader, a self-test routine, and the front panel routine for
990/5, 990/10, and 990/12 computers. The ROM loaders are considered to be “universal” because:

¢ The same type of peripheral devices may be used to load the different operating
systems.

. The same sequence of instructions is used to load the operating systems in all DS990
systems.

1.2.1 Current Production ROM Loaders

NOTE

Ali of the ROM loader Kits that are used on aii DS990 systems, aiong
with the associated part numbers, are listed and described in
Section 3.

The loading and operating instructions in this saction assume the use of the current revision

Ivauiliy @it

loader ROMS for standard DX5, TX5, DX7, and DX10 operating systems, as follows:

. DX8, TX5: Model 2 (990/56 computer), part number 2261927-0002

ROM Part Numbers Location
2261929-0003 UN PO7
2261929-0004 UN P06

e DX7, DX10: Models 3, 4, 4PP, 6, 7, 8, 8PP, and 9 (990/10 computer) SMI/M board

PWB kit part number 945134-0019

ROM Part Numbers Location
0975383-0045 UF21
0975383-0046 UE21
0975383-0047 UJ21
0975383-0048 UH21
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Multiwire board kit part number 0945134-0020

ROM Part Numbers Location
0975383-0045 K08
0975383-0046 K09
0975383-0049 C10
0975383-0050 C11
0975383-0051 B10
0975393-0052 B11

DX7, DX10: Models 20, 29, 30 (990/12 computer) SMI board 2261975-0001

ROM Part Numbers Location
2262025-0007 UuGo3
2262025-0008 uGo2

NOTE

Refer to Model 990 Computer Universal ROM Loader User’s Guide,
part number 2270534-9701, for further information regarding the
universal ROM loaders.

1.3 GENERAL LOADING INFORMATION

1.3.1 Types of Loading Devices
In this manual, the device in which the load medium is mounted is referred to as the loading

device. The loading medium is the disk, diskette, magnetic tape reel, or cassette that contains the
operating system software to be loaded.

Typical loading devices are as follows:

Hard disks (from disk drive units)
FD800 flexible disk

FD1000 flexible disk

Cassette unit (from data terminals)
Magnetic tape unit

Maintenance diagnostic unit (MDU) cassette
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1.3.2 Loading Code Information and Loading Sequences
When loading, the ROM loader reads the following code:

¢  When icading from a hard disk or from a double-sided, double-density (DSDD) diskette,
the ROM loader reads track 0 sector 0 to determine from which track (usually track 1) to
load memory image (binary) code.

*  When loading from a single-sided, single-density (SSSD) diskette (on an FD800 unit), the
loader loads memory image (binary) code from track 0.

. When loading from magnetic tape or cassette (either from a 733 ASR or the MDU
cassette unit), the loader loads object (ASCII) code.

Prior to loading an operating system, the loader executes a self-test routine appropriate for the
computer. Then the loader stores the code from the load medium in the memory of the computer
and transfers control to the code it has loaded. This code may be a more complex loader that in
turn loads the operating system software. Figure 1-1 is a flowchart of the loading sequence.

1.3.3 Defaults

1.3.3.1 Programmer Panel Defaults. When the programmer panel is connected to the CPU, the
universal ROM loader loads a routine from disk unit 0 on the controller at TILINE address >F800
by default. The user can alter the contents of addresses in memory to select another disk unit, to
select a magnetic tape unit, or to select some other device. When the specified disk unit or tape
unit is not ready, the loader waits for the device to be made ready.

1.3.3.2 Operator Panel Defaults. When the operator panel is connected, the loader attempts to
load a routine from a magnetic tape unit on a controller at TILINE address >F880, or from a disk
unit at TILINE address >F800. The sequence of units from which the loader attempts to load the
system is:

1. The iowest-numbered ready tape unit, if any

2. The lowest-numbered ready and write-protected disk unit, if any

3. The lowest-numbered ready disk unit
1.3.3.3 Other Defaults. When no device is ready, the loader continues to attempt to locate a
ready device. Mounting a tape or disk and making it ready causes the loader to load from the tape
or disk.
The ROM loader attempts to load a routine from the MDU whenever the MDU is connected. Opera-
tion is described in the Model 990/10 Computer System Field Maintenance Manual.

1.4 PROCEDURES FOR LOADING OPERATING SYSTEMS SOFTWARE

Procedures for loading system software using every loading device and option are described in
the paragraphs following Figure 1-1.
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Figure 1-1. DS990 Loading Sequence Flowchart (Sheet 1 of 7)
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Figure 1-1. DS990 Loading Sequence Flowchart (Sheet 2 of 7)
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Figure 1-1. DS990 Loading Sequence Flowchart (Sheet 4 of 7)
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Figure 1-1. DS990 Loading Sequence Flowchart (Sheet 5 of 7)
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Figure 1-1. DS990 Loading Sequence Flowchart (Sheet 6 of 7)
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Figure 1-1. DS990 Loading Sequence Flowchart (Sheet 7 of 7)
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1.4.1 Loading from a Disk

Before performing any of the following disk loading procedures, the load disk or disk pack must
be mounted and the load device must be ready. These procedures apply to DSDD diskettes,
mounted in FD1000 flexible disk units connected to a TILINE controller, and to the various types
of hard disks used with DS990 systems. The disk may be write-protected. However, the software
being loaded often requires that write protection be off.

1.4.1.1 Using the Programmer Panel to Load from a Disk. The switches on the programmer
panel may be used to select the ioad device, and the indicators on this panel will display any error
codes issued by the self-test or the loader.

Loading from a Default Disk Unit. The default disk unit is unit 0 of the disk controller at TILINE
address >F800. To ioad from the defauit disk unit, perform the following steps at the programmer
panel:

1. Press the HALT/SIE switch.

2. Press the RESET switch.

3. Press the LOAD switch.
The load should now take place.
Loading from a Specific Disk Unit. The following procedure applies when the load device is a disk
unit other than unit 0 on the disk controlier at TILINE address >F800. To ioad from a specific disk
unit at the default TILINE address, perform the following steps at the programmer panel:

1. Press the HALT/SIE switch.

2. Press the RESET switch.

3. Press the CLR switch.

4. Set the data switches to >0084.

5. Press the MA switch under ENTER,

6. Press the CLR switch.

7. Set the data switches to the select code shown in Table 1-1 for the load device.

8. Press the MDE switch.

9. Press the LOAD switch.

The load should now take place.
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Table 1-1. Disk Unit Select Codes

Select Code
Disk Unit (Hexadecimal)

0800
0400
0200
0100

wWwN = O

Loading at a Different Disk Controller Address. The following procedure is appropriate when the
disk controller (or the one that controls the desired disk unit) is not at TILINE address >F800. To
load from a specific disk unit at a nondefault TILINE load address, perform the following steps at
the programmer panel:

1.

2.

10.

11.

12.

Press the HALT/SIE switch.

Press the RESET switch.

Press the CLR switch.

Set the data switches to >0082.

Press the MA switch under ENTER.

Press the MDD switch.

Set the data switches to the TILINE address of the desired disk controlier.
Press the MDE switch.

Press the MAI switch.

Set the data switches to the select code shown in Table 1-1 for the load device.
Press the MDE switch.

Press the LOAD switch.

The load should now take place.
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1.4.1.2 Using the Operator Panel to Load from a Disk. The operator panel does not provide any
means of seiecting the TiLINE address or unit seiect of the ioad device. Therefore, selecting the
disk unit requires the magnetic tape units at TILINE address >F880 and other disk units at TILINE
address >F800 to be not-ready. The load device is the lowest-numbered write-protected disk unit.
if no ready disk units are write-protected, then the lowest-numbered ready unit is the load device.
The software being ioaded often attempts to write to the load device.

NOTE

The load device must be connected to the controlier at TILINE
address >F800.
To load using the operator panel, perform the following steps:

1. Ensure that no magnetic tape unit connected to the controller at TILINE address >F880
is ready.

2. Ensure that no disk unit on the controller at TILINE address >F800 is write-protected,
other than the load device.

3. Ensure that no disk unit on the controller at TILINE address >F800 having a number

nt
lower than that of the load device is ready.
4. Turn the key switch on the operator panel to the LOAD position and release.
The load should now take place.
1.4.2 Loading from Magnetic Tape
Before performing either the programmer panel or the operator panel load procedures listed in the
following paragraphs, mount the load tape reei, position the tape at the load point, and make the
magnetic tape unit ready, as described in the MT — Magnetic Tape section of this manual.
NOTE
Ensure that the correct tape is being used. In case of DX10 disk
build tapes, the first tape of the tape set must be loaded first
1.4.2.1 Using the Programmer Panel to Load from Magnetic Tape. To load from a magnetic
tape, perform the following steps at the programmer panel:
1. Press the HALT/SIE switch.
2. Press the RESET switch.

3. Press the CLR switch.

4. Set the data switches to >0082.
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5. Press the MA switch under ENTER.
6. Press the MDD switch.

7. Set the data switches to the TILINE address of the desired magnetic tape controller
(typically, >F880).

8. Press the MDE switch.

9. Press the MAI switch.
10. Set the data switches to the select code shown in Table 1-2 for the load device.
11. Press the MDE switch.
12. Press the LOAD switch.

The load should now take place.

Table 1-2. Tape Unit Select Codes

Select Code
Tape Unit (Hexadecimal)

8000
4000
2000
1000

WN = O

1.4.2.2 Using the Operator Panel to Load from Magnetic Tape. The operator panel provides no
means of selecting the load device. Therefore, selecting the load device requires that any lower-
numbered magnetic tape units not used for loading are not-ready. The load device must be con-
nected to the controller at TILINE address >F880. To load a routine, perform the following steps:

1. Ensure that all magnetic tape units on the controller at TILINE address >F880 that have
numbers lower than that of the load device be not-ready.

2. Turn the key switch on the operator panel to the LOAD position and release.

The load should now take place.

2250696-9701 1-15



1 - System Loading and Loader Errors

OP — Operating Procedures

1.4.3 Loading from Single-Sided, Single-Density Diskette
Before attempting to load from a SSSD diskette, verify that the diskette controller is instailled at
CRU address >0080, that the load diskette is mounted, and that the flexible disk drive is in the
ready state. Diskette unit 0 must be the load device, or the units with numbers lower than that of
the load device must be not-ready. To load a software routine; perform the following steps at the
programmer panel.

1. Press the HALT/SIE switch.

2. Press the RESET switch.

3. Press the CLR switch.

4, Set the data switches to >0080.

5. Press the MA switch under ENTER.

6. Press the MDE switch.

7. Press the LOAD switch.

The load should now take place.
i.4.4 Loading from a Casseite
When loading from a cassette, the following considerations apply:

. To load software into a 990/10 or 990/12 computer from a cassette, the 733 ASR must be
at CRU address >0000.

To load software into a 990/5 computer, the 733 ASR must be at CRU address >1700.

The load cassette must be mounted in the playback cassette unit as determined by the
position of the RECORD/PLAYBACK switch on the 733 ASR switch panel.

The cassette tape must be positioned at the load point by rewinding to the beginning of
the tape and pressing the LOAD switch for the cassette unit.

The TAPE FORMAT switch on the switch panel must be set to the LINE position.
To load a software routing, nerform the following steps at the nrogrammer panel:

1. Press the HALT/SIE switch.

2. Press the RESET switch.

3. Press the CLR switch.

4. Set the data switches to >0080.

5. Press the MA switch under ENTER.
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6. Pressbthe CLR switch.

7. Press the MDE switch.

8. Press the LOAD switch.
The load should now take place.

1.4.5 Loading from the Maintenance Display Unit

NOTE
For complete information on connecting and operating the

maintenance display unit (MDU), Model 990/10 Computer Field
Maintenance Manual, part number 946295-9701.

To load software from the MDU, verify that the MDU has been connected in place of the program-
mer panel or operator panel of the computer. Mount the load cassette in the MDU cassette unit.
To load from the MDU cassette, perform the following steps:

i. Press the RESET switch on the MDU.

2 Press the REWIND switch on the MDU.

3. Press the HALT/SIE switch on the programmer panel of the MDU.

4. Press the RESET switch on the programmer panel of the MDU.

5. Press the LOAD switch on the MDU, not on the MDU programmer panel.
The load should now take place.
1.4.6 MDU Programmer Panel
The MDU programmer panel may be used like the standard 990 programmer panel when con-

nected in place of the programmer panel or operator panel, except as noted in the paragraphs on
error indications in this section.
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1.5 LOADING ERRORS

The universal ROM loader contains a self-test that is executed prior to loading the software. The
self-test exercises the computer to determine that the computer is sufficiently operational to load
and to execute software. If it is not operational, the self-test displays error indications and halts
without performing the load operation.

CAUTION

Attempting to execute the loader following a self-test failure
without first repairing the computer can destroy the software. Be
sure to have a backup copy of the load medium before loading after
a self-test failure.

The error indications are displayed on the programmer panel and are supplemented by error
indicators on the circuit boards of the computer. The tests, and therefore the errors, differ for
each computer. The seif-test errors are described in the foilowing paragrapns. Foliowing the seif-
test error descriptions are lists of the loader errors. Loader error codes also are displayed on the
programmer panel.

1.5.1 ROM Loader Error Reporting

There are some changes in the way errors are reported in the new universal loader ROMs for the
990/5, 990/10, and 990/12 computers. The different error reporting methods are described in Table
1-3.

Table 1-3. Old and New Error Reporting Methods

Error On Oid New
Object load IDLE light set. FAULT light flashing, number of
record in error is dispiayed in data
lights.
CRU fioppy boot if no defauit device: Retries floppy boot.

FAULT light flashing, >F001
displayed in data lights.

If default device: Retries floppy boot.
Try loading from default device.

CRU floppy unit FAULT light flashing, FAULT light flashing, controller
error controller status status word displayed in data
word displayed in lights.
data lights with nonerror bits
masked.
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Table 1-3. Old and New Error Reporting Methods (Continued)

Error On

old

New

TILINE load

Checksum error
in ROM code

Controller error:
>D002 (disk) or
>D001 (mag tape)
displayed in data
lights.

Device error:
>D002 (disk) or
>D001 (mag tape)
displayed in data
lights.

990/5:
FAULT light flashing.

BAD displayed in data lights.

990/10:
IDLE light set.

Controller status word displayed
in data lights with bits 0-6
masked out. RUN LED lit; FAULT
LED flashes.

Device status words displayed in
data lights with bits 8-15
masked out. RUN LED lit; FAULT
LED flashes.

FAULT light flashing, >FFFF
displayed in data lights.

FAULT light flashing, >FFFF
displayed in data lights.

1.5.2 ROM Loader Self-Test Errors

1.5.2.1 990/5 Computer Self-Test Errors. The ROM self-test for the 990/5 computer tests the

following:

. CPU test — Exercises the CPU instructions.

. Memory test — Checks all memory locations through >F7FE except for the workspace
used by the self-test routine.

. I/0 port test — Exercises the TMS 9902 and TMS 9903 I/O ports in the test mode that is
provided in the port circuitry.

. ROM checksum test — Verifies the integrity of the contents of the universal ROM

loader.

When the CPU test fails:

1. The computer enters a loop.

2. The display on the programmer panel is undefined, but the RUN and FAULT indicators

are lit.

3. The loader cannot be executed until the CPU has been repaired.

2250696-9701
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When the memory test fails:

1. The self-test flashes the failing memory address on the programmer panel display. The
memory address is displayed five times with the FAULT indicator off.

2. Following the flashing display, the IDLE, FAULT, and RUN indicators are lit.
3. Press HALT and RUN to execute the loader.

4. To display the failing memory address (in register 7 of the self-test workspace), press
the HALT/SIE switch and the MA switch under DISPLAY on the programmer panel.

When the /O port test fails:

1. The self-test flashes the CRU address of the failing /0 port on the programmer panel
display five times with the FAULT indicator lit.

2. Following the flashing display, the IDLE and RUN indicators are lit.

3. Press HALT and RUN to execute the loader.

4. To display the CRU address of the failing I/O port (in register 7 of the self-test
workspace), press the HALT/SIE switch and the MA switch under DISPLAY on the
programmer panel.

When the ROM checksum test fails:

1. The computer enters a loop with >FFFF displayed on the programmer panel.

2. The RUN indicator is lit.

3. The FAULT indicator is flashing.

1.5.2.2 990/10 Computer Self-Test Errors. The self-test for the 990/10 computer verifies the
integrity of the contents of the universal ROM loader.

When the 990/10 computer self-test fails:
1. The computer enters a loop with >FFFF displayed on the programmer panel.
2. The RUN indicator is lit.
3. The FAULT indicator is flashing.

1.5.2.3 990/12 Computer Self-Test Errors. The self-test for the 990/12 computer tests the
following:

. Microcode test (Test #1) — Executes an Execute Microdiagnostic (EMD) instruction to
test the microcode.

. Assembly language instructions (Test #2) — Exercises the assembly language
instructions.
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e TILINE operation test (Test #3) — Exercises the TILINE addressing and mapping

circuitry.

. Memory test (Test #4) — Exercises locations >00000 through >000FE, >00120 through

>0F7FE, and >10000 through >1FFFE.

° Level 2 (internal) interrupt test (Test #5) — Checks that an interrupt actually occurs for
each internal error condition, and the interrupt sets the error interrupt status register

correctly.

. Levels 3 through 15 (external) interrupt test (Test #6) — Verifies that the interrupt priority
is observed and that lower priority pending interrupt occurs when higher priority inter-

rupt processing has completed.

Errors in executing the 990/12 self-test are indicated on the programmer panel and on the fault
indicators on the arithmetic unit (AU) board and system mapping interface (SMI) board of the CPU.
Table 1-4 lists the error codes displayed on the programmer panel. When an error occurs in a
subtest, the FAULT indicator on the programmer panel! is lit. Additional indicators may be lit as

shown in Table 1-4.

Table 1-4. 990/12 Computer Self-Test Errors

Board LEDS Programmer Panel LEDs
AU SMI Jl Data AU
Test CR1 CR2 CRt Fault Run Display Lockup
EMD
AU X X X Yes
SMi X X X Yes
AU or SMI X X Yes
ALC Self-Test
Hung X X >0100 Yes
Runaway Program X X >0200 No
Instruction X X >0400 No
TILINE X X >0800 No
Memory* X X >1000 No
Level 2 Int. X X >2000 No
Levels 3-15 Int. X >4000 No

Notes:

* One memory error: The 20-bit TILINE address is stored in programmer panel workspace register 8 (normally

MA 0088 containing the 4 MSB) and register 10 (normally MA 008A containing the 16 MSB).

1. EMD = Execute Microdiagnostics; ALC = Assembly Language Code.
2. Power applied to chassis executes EMD.
3. LOAD button executes EMD and ALC self-test.

4. To recover from a lock-up, cycle ac power. (Errors in four of the tests leave the AU locked up.)

2250696-9701
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When the load device is the MDU cassette, the RUN indicator on the programmer panel remains
off; furthermore, the procedure (paragraph 1.4.5) for executing the loader without having suc-
cessfully completed the self-test does not apply. The only recovery when loading from the MDU
cassette is to repair the computer.

To repair the computer, notice the fault indicators on the AU and SM! boards. If the fault indicator
on either board is lit, replace that board. If the fault indicators on both boards are lit, or if the
indicators are both off, replace both boards.

Four of the 990/12 self-test errors leave the computer locked up. In the lockup condition, the com-
puter is executing microcode without returning to the instruction level. The HALT/SIE switch on
the programmer panel cannot transfer control to the programmer panel routine; that is, none of
the switches on the programmer panel affect the operation of the computer. To recover from a
lockup, turn the ac power to the computer off and then on. The ac power switch is at the rear of the
computer chassis.

CAUTION

In case of a self-test failure, be sure to make a backup copy of the
load medium before executing the loader. Attempting to load the
software without repairing the computer can destroy the load
medium.

To load software when the self-test has failed, enter the loader routine at the starting address and
execute the loader. The hardware failure that caused the self-test to fail may interfere with proper
loading and/or execution of the software. The failure may also destroy the software being loaded,
or other data on the medium from which the software is loaded. The following procedure does not
apply when software is being loaded from the MDU cassette. To execute the loader routine,
perform the foilowing steps at the programmer panel:

1. Press the HALT/SIE switch.

2. Press the CLR switch.

w

Set the data switches to >0080.
4. Press the MA switch under ENTER.
5. Press the MDD switch to display the contents of address >0080.

a. When loading from a disk, DSDD diskette, or magnetic tape, skip to step 8 if the
display shows a negative number.

b. When loading from an SSSD diskette, skip to step 16 if the display shows a
positive number.

c. When loading from a 733 ASR cassette, skip to step 16 if the display shows zero.
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12.

13.
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Perform the following substep that applies to the loading device:

a. When loading from a disk, DSDD diskette, or magnetic tape, set the data switches
to >8000.

b. When loading from an SSSD diskette, press the MA switch under DISPLAY.
c. When loading from a 733 ASR cassette, press the CLR switch.

Press the MDE switch. When loading from a SSSD diskette or a 733 ASR cassette, skip
to step 16.

Press the MAI switch.

Press the MDD switch to display the TILINE address of the loading device. The typical
TILINE address is >F800 for disk or DSDD diskette, or >F880 for magnetic tape. When
the address is correct, skip to step 12.

Set the data switches to the correct TILINE address.

Press the MDE switch.

Press the MAI switch.

Press the MDD switch to display the unit select code.

The correct codes are as follows:

Disk unit 0 >0800
Disk unit 1 >0400
Disk unit 2 >0200
Disk unit 3 >0100
Tape unit 0 >8000
Tape unit 1 >4000
Tape unit 2 >2000
Tape unit 3 >1000

If the unit select code is already correct, skip to step 16.

14.

15.

16.

17.

18.

Set the data switches to the correct unit select code.

Press the MDE switch.

Set the data switches to >FC1C.

Press the PC switch under ENTER.

Press the RUN switch.
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1.5.3 Loader Error Codes

Loader error indications are dispiayed on the programmer panei; the dispiays are the same for aii
computers, but different for different load devices. When the load device is a disk or DSDD
diskette unit, a loader error causes the RUN indicator to remain lit, the FAULT indicator to flash,
and the display to contain a value other than >FFFF. The value is an error code listed in Table 1-5.

Table 1-5. Disk Loader Error Codes

Error Code
(Hexadecimal) Meaning
01XX Controller error. The status bits 7 - 15 from the controller are
represented by 01XX.
XX00 Unit error. The unit status bits from the controller are represented by
XX.
DOO1 The disk does not contain software on track 1 that the loader can load.

The byte count in track 0, sector 0, is zero. (This does not apply to a
system disk.)

The controller status bits and unit status bits returned by the controller are described in the
applicable section of this manual for the specific disk or diskette unit. (See DD — Disk Drives.)

When the load device is a magnetic tape unit, a loader error causes the RUN indicator to remain

lit, the FAULT indicator to flash, and the display to contain a value other than >FFFF. The value is
an error code listed in Table 1-6.

Table 1-6. Tape Loader Error Codes

Error Code
(Hexadecimal) Meaning
OXXX Controller error. The status bits from the controller are represented by
XXX.
XX00 Unit error. The unit status bits from the controller are represented by
XX.
XXXX Error in reading record XXXX.

The controller status bits and unit status bits returned by the controller are described in the MT —
Magnetic Tape section of this manual.
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When the load device is a cassette unit (733 ASR or MDU), a loader error causes the RUN indicator
to remain lit, the FAULT indicator to flash, and the display to contain a value other than >FFFF.
The value is the number of the record in the file being loaded in which the failure occurred.

When the load device is a SSSD diskette unit, a loader error causes the RUN indicator to remain
lit, the FAULT indicator to flash, and the display to contain a value other than >FFFF. The value
displayed is the status word returned by the FD800 controller. The status word is described in the
disk drive section for the FD800 diskette unit.

1.6 OPERATING SYSTEM LOADER ERRORS

The intermediate loader that is read into memory by the ROM loader will encounter errors if the
proper files and control information are not present on the system disk(ette). This class of loading
error may be recognized by the distinctive display in the data lights. When this type of error
occurs, the FAULT light and the leftmost eight data lights flash on and off while the error code is
constantly displayed in the rightmost eight data lights. Thus, this type of error is commonly called
a “flash crash” and the error code displayed is called a “flash code”. The flash codes for each
operating system are listed in the following paragraphs.

1.6.1 TX5 (Model 2) Flash Codes
The system loader error codes for the TX5 system are defined in Table 1-7.

Table 1-7. TX5 System Loader Error Codes

Error Code

(Hexadecimal) Error Message
0010 Abnormal completion
0011 ID word error
0012 Rate error
0013 Controller timeout
0015 Data error
0016 TILINE timeout
0017 Search error
0018 Offline
0019 Not ready
001A Write protect
001B Unit check
001C lllegal disk address
001D Seek incomplete
0030 Premature end-of-file encountered
0062 Checksum error
0063 System file not found (possibly not a system disk)

1.6.2 DX5, DX7, and DX10 Error Flash Codes
The set of error codes that may be displayed on the front panel by the DX5, DX7, and DX10 system
loaders are listed in Table 1-8. Additional DX5 error flash codes are listed in Table 1-9.
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Table 1-8. DX5, DX7, and DX10 Error Flash Codes

Error

Code

Error
Message

Action/Explanation

1-26

01

02

03

04

05

06

07

DISK I/0 ERROR

NOT ENOUGH MEMORY
IN THE SYSTEM

UNABLE TO FIND
SYSTEM DISK PDT

ERROR IN PROGRAM
FILE DIRECTORY

SYSTEM MEMORY
MANAGEMENT ERROR

DISK BIT MAP
ROUTINE ERROR

UNABLE TO BID
MEMORY RESIDENT
TASK

System Error: A hardware error prevents proper reading of the
disk being booted.

User Action: Retry the boot operation. If it is still unsuc-
cessful, examine the disk drive and disk cartridge for physical
damage or malfunction.

System Error: The system hardware configuration contains
less than the minimum amount of memory needed to support
DX10.

User Action: Check to see if physical memory is adequate and
working properly.

System or User Error: The system configuration does not
include a physical device table for the disk from which the
system is to be booted. Either one has not been generated
into the system, or the structure has been destroyed.

User Action: Check the system configuration to make sure it
includes the system disk, or move the cartridge to a drive that
is included and reboot.

System Error: The ioader cannoi locate the system to be
booted in the system image file, .S$IMAGES.

User Action: Check to see if the file and the desired system
exist. If necessary, use the Modify Volume Information (MVI)
command or the Instali Generated System (IGS) command to
set up the system.

System Error: An error has been detected in system memory
management routines, possibly memory parity or software
rchlems.

User Action: Retry the boot.

System Error: An error has been detected in the system disk
bit map handler routine.

User Action: Retry the boot.

System Error: The system loader is unable to bid a memory
resident task.

User Action: Boot a backup system and issue a Map Program
File (MPF) command for the new system’s program file.
Check to see if all the memory-resident tasks are correctly
entered in the system program file.
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Table 1-8. DX5, DX7, and DX10 Error Fiash Codes (Continued)

Error Error
Code Message Action/Explanation
08 UNABLE TO FIND System Error: The loader on track 1 cannot access the
LOADER FILE intermediate loader (.S$LOADER).
User Action: Boot a backup disk. The bad disk may be
recovered by copying all its files to the backup disk, perform-
ing an INV on the bad disk, and recopying the files to it.
09 UNABLE TO FIND System or User Error: The system image file cannot be
SYSTEM IMAGE FILE found.
User Action: Boot a backup system and use MVI to check for
correct volume information. If so, verify that the system file
exists.
0A UNABLE TO FIND System Error: One of the task or overlay segments of the
A SYSTEM SEGMENT segments of the system is missing from the system image
program file.
User Action: Boot a backup system. Check the link map of the
bad system to verify that all segments were linked properly.
0B UNABLE TO FIND System Error: The disk volume catalog cannot be accessed.
VCATALOG
User Action: Boot a backup disk. The bad disk probably needs
to be initialized.
0oC UNABLE TO FIND System or User Error: The system overlay file has been
SYSTEM OVERLAY destroyed or the volume information is incorrect.
FILE
User Action: Boot a backup system. Use MVI to verify the
volume information, then check to see that the overlay file
exists.
0D UNABLE TO FIND System or User Error. The system program file has been
SYSTEM PROGRAM destroyed or the volume information is incorrect.
FILE
User Action: Boot a backup system. Use MVI to verify the
volume information, then verify that the program file exists.
OE UNABLE TO FIND System or User Error: The roll file does not exist.

2250696-9701

SYSTEM ROLL FILE

User Action: Boot a backup disk. Use MD to map the bad disk
and verify that the roll file (S$ROLLA) does exist, or use CSF
to create it.
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Table 1-8. DX5, DX7, and DX10 Error Flash Codes (Continued)

Error Error
Code Message Action/Explanation
OF OVERLAY FILE User Error: A copy of the .SSOVLYA file has conflicting
CHARACTERISTICS characteristics: file is not relative record file, record length
CONFLICT does not equal 800, or file is blank suppressed.
Action: Create file correctly.

10 INTERRUPT 2 TRAP Hardware Error: Hardware error in S$LOADER. There was a
task error: parity error, iliegal instruction, TILINE time-out, or
mapping error.

Action: Refer to troubleshooting flowchart.
11 WCS FILE NOT User Error: For 990/12, file specified in MVI for Writeable
AVAILABLE Control Store (WCS) was not found.
Action: Verify that filename specified is correct.
Table 1-9. Additional DX5 Flash Codes
Code

(Hexadecimal)

Meaning Action/Explanation

1-28

0046

0047

0048

0049

004A

Volume name of system disk is The volume information record does not
blank contain the volume name. Load system from
another disk. Verify the disk.

System program file name is The volume information record does not
blank contain the system program file name. Load
system from another disk. Verify the disk.

System program file specified is The file specified as the system program

not a program file file in the volume program file information
record is not a program file. Load system
from another disk. Verify the disk.

Unable to assign LUNO to The close or assign LUNO operations are

S$FGTCA file or close SSFGTCA  failing, or the disk does not have space for

file the S§FGTCA file. Load system from another
disk. Verify the disk.

Unable to assign LUNO to The assign LUNO operation is failing, or the

S$TCALIB file disk does not have space for the S$TCALIB
file. Load system from another disk. Verify
the disk.
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Table 1-9. Additional DX5 Flash Codes (Continued)

Code
(Hexadecimal) Meaning Action/Explanation
004B Unable to assign LUNO to system File management or file utility operations
program file or file management are failing, or system program file does not
or file utility error exist. Load system from another disk. Verify
the disk.
004C System disk is write-protected Remove write protection and load the
system.

1.7 LOADING DOCS

The diagnostic operational control system (DOCS) may be loaded by the standard ROM loader. If
DOCS is being loaded from the system disk drive unit (TILINE >F800 and Unit 0), the procedure in
paragraph 1.4.1 may be followed, except that it is required that the disk unit be write-protected
(DS10) or set to READ ONLY (DS25/50/200). DOCS media CRU diskettes and cassette tapes may be
loaded from the appropriate load devices by following instructions in paragraphs 1.4.4 through
1.4.6. Refer to Model 990 Computer Diagnostic Handbook, Volume |, part number 945400-9701 for
DOCS initialization procedures.

1.7.1 Diagnostic Procedures - DX10/DOCS Coresident
The following is a procedure to use for diagnostics when DOCS and DX10 are coresident on a
customer’s disk or the system backup disk.

All customers are advised in the DX10 release information to make a backup copy of their system
disk before any alterations are made to it. Therefore, DMXDOCS and the diagnostic tests should
be the selected software on the customer’s system disk and/or system backup disk. Enter the list
directory (LD) command to verify that DMXDOCS and the diagnostic are indeed available. Use
.VCATALOG as the pathname for the system disk, or <backup disk name>.VCATALOG as the
pathname for the backup disk. In the following example of the LD command, <CR> indicates
carriage return.

LIST DIRECTORY
PATHNAME: .VCATALOG<CR>
LISTING ACCESS NAME: <CR>

If DMXDOCS and the applicable diagnostic tests are not available, they must be supplied by the
CR. When DOCS and DX10 are coresident on a disk, DOCS must be the software that is selected
to run diagnostics. Either DOCS or DX10 may be made the selected software on a disk by using
the MVI SCI command. The parameter used to place the software in the selected position is the
SELECT flag. This parameter should be changed from primary (P) to test (T) or from primary (P) to
secondary (S). Selection of (T) allows DOCS to be booted one time, while selection of (S) allows
DOCS to be booted repeatedly. It is recommended that parameter (T) be selected the first time to
eliminate the possibility of making the customer’s disk unable to boot DX10. In the following
example of MVl command, <CR> indicates carriage return. Note that first level file names
specified while using this command are not preceded by a period (.).
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AAAILN LIAT LIAAM IMIF/AMLEATIAAM
MUUIT T VULUNEC INCURIVIA LTV

CONTROL ACCESS NAME: ME <CR>

MVI 05/03/79

DISC?: <CR>

COMMAND (L,C,Q,S)?: C <CR>
WHICH ITEM (S,0,P,L,D,VW)?: L <CR>
PRIMARY:  S$LOADER <CR>
SECONDARY: DMXDOCS <CR>

SELECT: P T<CR>

COMMAND (L,C,Q)?: Q<CR>

MVI TERMINATED

The disk must now be rebooted to load DOCS. After DOCS is loaded, the disk must be write-
protected to run diagnostic tests. After diagnostic testing is complete, DX10 may be reloaded
without rebooting by using the DOCS system loader verb (.LD). The DX10 loader .S$LOADER
should be selected from the DOCS loader menu as the test to be loaded by DOCS, with a load bias
of >A0. When this is done, the following message may be displayed:

*rrr* WARNING **** THIS MAY OVERLAY DOCS

DOCS MAY HAVE TO BE RELOADED TO UPPER MEMORY
ARE YOU SURE? '
DEFAULT = 0 — 1 <CR>

A logic one is entered to allow overlay of DOCS by system loader .S$LOADER. DX 10 will boot, but
write-protect must be removed from the disk before DX10 is useful.

The CR should leave the customer’s disk(s) in the same state as before any testing was done.
Specifically, if the MVI command was used to change the loader from the (P) to the (S), it should
be changed back at this time. If the customer’s disk(s) would not boot after testing was done, a
flash code of >FF08 will indicate that the specified loader could not be found. This condition may
be corrected by the following: Modify word >7E of track 0, sector 0, to zero. This is the LOADER
SELECT flag. Values (hexadecimal) of this word are:

. FFFF — Test

. 0000 — Primary

. 0001 — Secondary
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System Initialization Procedures
and Errors

2.1 GENERAL
This section contains information on the following:
o Initialization of the operating system

o Operating system initialization errors

2.2 OPERATING SYSTEM INITIALIZATION — WARMSTART PROCEDURES

The following paragraphs describe warmstart initialization procedures to be performed when the
system software has been loaded from the system disk or diskette. Choose the procedure that
corresponds to the operating system being loaded.

2.2.1 TX5 Initialization Procedures

The following paragraphs provide two initialization procedures: one for use when the operator
communication package (OCP) is included in the operating system, and the other for use when
the control program is included. When OCP is included, the OCP commands may be entered on
the system console; when the control program is used, responses also may be entered on the
system console. The device that printed the header message is the system console. The system
console may be a Model 733 ASR data terminal, a Model 820 KSR data terminal, or a Model 911
VDT, as specified during system generation.

2.2.1.1 Initializing TX5 Using OCP. To initialize using OCP, proceed as follows:

1. Reset the terminal by pressing the biank orange key on the 911 VDT. (ESC key on the 733
and 820.)

2. Enter an exclamation point (!) at the keyboard of the system console. This activates
OCP which responds by printing a period (.) to request entry of a command.

3. Assign LUNO 1 to an output device on which information is to be displayed or printed.
Table 2-1 lists device names in the operating system supplied by Texas Instruments.
The standard TX5 system assigns LUNO 1 to the system console. The following is an
example of a command to assign LUNO 1 to a line printer. The command is followed by
a carriage return.

AL,1,LPO1.
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4. When TX5 includes date and time support, initialize the date and time by entering the
following command foliowed by a carriage return:

.ID,<year>,<month>,<day>,<hcur>,<minute>.
All operands are numeric values.
The operating system responds by printing time and date information in the following format:
15:42:18 APR 3, 1980
At this point, TX5 is initialized and other commands may be entered to perform available

functions.

Table 2-1. Standard TX5 Device Names

Device Device Name
733 ASR/KSR keyboard/printer STO1
743 KSR keyboard/printer ST01
820 KSR keyboard/printer STO1
733 ASR cassette unit 1 (unit on left) CSso1
733 ASR cassette unit 2 (unit on right) CSs02
Line printer LPO1
911 VDT STO1
Dummy DUMY
Disk unit DSnn*
979A magnetic tape unit MTO1

Note:

* Characters nn represent the number of the disk drive, e.g., 01, 02, etc.

2.2.1.2 Initializing TX5 Using the Control Program. To initialize using the contro! program,
proceed as follows:

1. Press the blank orange key to reset (ESC key on the 733 and 820).

2. Enter an exclamation point (!) at the keyboard of the system console. This activates the
control program which prints the following header and prompt:

TX5DS: v.r.e yy.ddd
PROGRAM:

3. Activate the disk OCP system utility program (SYSUTL) by responding as follows:

PROGRAM: SYSUTL/SYS*
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4. SYSUTL prints the following header and prompt:

SYSUTL: v.r.e yy.ddd SYSTEM UTILITY
OP:

5. Initialize the time and date by responding to the prompt as follows:
OP:ID,<year><month>,<day><hour><minute>.TE.

The operands are decimal numeric values. SYSUTL returns control to the control program which
repeats the PROGRAM: prompt.

TX5 initialization is complete.

2.2.2 DX5, DX7, and DX10 Initialization Procedures

Upon initial load of DX10, the front panel indicator lights (on the programmer panel) represent
graphs of system disk and CPU use. The leftmost eight lights represent a dynamic bar graph
(originating from the left) of system disk use based on a disk state of busy. The rightmost eight
lights represent a dynamic bar graph (originating from the right) of CPU use based on the assump-
tion that the CPU is being used when not executing an IDLE instruction. The actual display
represents a collection of samples averaged over a one-second interval, and therefore does not
display instantaneous fluctuations in either CPU or disk use.

After loading the operating system (OS) and activating the SCl at a terminal (on the 911 VDT by
pressing the blank orange key, followed by SHIFT and !}, a user can enter the Initialize System (IS)
command to ready the OS for operation. The IS command initializes the system with information
entered by the user and information supplied to the system by the IS command itseif.

The IS command automatically assigns the global LUNOs needed by the system to operate. if pro-
perly set up, the IS command also defines the characteristics of the terminals in the system. (This
does not apply to DX5.) To set up the IS command so that it automatically assigns characteristics
to terminals, users must add Modify Terminal Status (MT) commands to the text of the IS com-
mand itself by following the procedure given in Section 15 of DX710 Operating System Release 3,
Volume ll, Production Operation.

Besides the actions automatically taken by the IS command, the command also interacts with the
user to initialize the following:

e  System date and time

e  System log (not supported on DX5 or DX7)
NOTE

On DX7 systems, the IS command default mode for all terminals is
no log-in and the data terminal (VDT) mode.
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2.2.2.1 DX7 DSDD Secondary Drive Operation. On DX7 systems, if a secondary DSDD drive
access door is opened during system operation, the current volume on the secondary drive must
be unioaded using the Unload Volume (UV) command before any access to the secondary drive is
attempted. Otherwise, a system crash will occur. The same volume or another volume can then be
loaded using the Install Volume (IV) command.

2.2.2.2 IS Command Format. The IS command format is as follows:

(]IS

INITIALIZE SYSTEM

INITIALIZE DATE AND TIME

YEAR:

MONTH:

DAY:

HOUR:

MINUTE:

INITIALIZE SYSTEM LOG*

ATTENTION DEVICE:*

LOGGING DEVICE:*

FiLE PROCESSING?:*

SYSTEM LOG PROCESSING TASK ID:* (Messages appear only if file processing is
specified)

USER LOG PROCESSOR TASK ID:*

Note:
* Does not apply to DX7

2.2.2.3 IS Command User Responses. The IS command prompts and responses are as follows:
System Prompts User Responses

YEAR: Four decimal numeric characters representing
the current year.

MONTH: One or two decimal numeric characters
representing the current month or the first
three alphabetical characters of the month.

DAY: One or two decimal numeric characters
representing the current day.

HOUR: One or two numeric characters representing
the current hour (according to the 24-hour
clock).

MINUTE: One or two decimal numeric characters

representing the current minute.

N
¥
o
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System Prompts

ATTENTION DEVICE:*

LOGGING DEVICE:*

FILE PROCESSING?.*

SYSTEM LOG PROCESSOR TASK ID:*

USER LOG PROCESSOR TASK ID:*

Note:

* Does not apply to DX7.
All user responses are required.
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User Responses

A device name to specify a device as the
receiver of attention messages output by the
system during logging process. Do not use disk
device name. Instead, use the name of the ter-
minal (810, 820, 743, 911) as LPO1, STO1, etc.

A device name to specify a device to which the
system log is output. DUMY is specified if log-
ging to a device is not desired. Do not use disk
device name. Instead, use the name of the
terminal (810, 820, 743, 911) as LP01, STO1, etc.

To allow processing of log files, the user has
the option of specifying that one or two tasks
be bid whenever a log file is full by responding
to this prompt with a Y (yes).

Respond to this prompt with the task ID of an
installed task on the system program file. The
task will be bid when a log file is filled. This
parameter is to be used by add-on packages to
DX10. An ID of 0 indicates that no task is to be
bid.

Respond to this prompt with the task ID of an
installed task on the system program file. The
task will be bid when a log file is filled. This
parameter is to be used with a user-supplied
task. An ID of 0 indicates that no task is to be
bid.
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2.2.2.4 1S Command Example. The foliowing example shows how a user would enter an IS com-
mand to initialize a system that employed logging files.

WARNING: SYSTEM IS NOT INITIALIZED
[11S
INITIALIZE SYSTEM
INITIALIZE DATE AND TIME
YEAR: 1980
MONTH: 8
DAY: 10
HOUR: 17
MINUTE: 35
INITIALIZE SYSTEM LOG*
ATTENTION DEVICE:* ST02
LOGGING DEVICE:* ST02
FILE PROCESSING?:* NO
WARMSTART PROCEDURE COMPLETE:

[l

Note:
* Does not apply to DX7

2.3 SYSTEM INITIALIZATION ERRORS

The system software may stop normal operation when a hardware error or system inconsistency
occurs. This state is often referred to as a system crash. The following paragraphs describe the
error reporting of TX5 and DX10.

2.3.1 TX5 Errors
When a TX5 internal error occurs, the FAULT light illuminates. An error code of 7 is displayed on
the programmer panel data lights when an illegal interrupt occurs.

2.3.2 DX5 Errors

When a system error that makes the system inoperative is detected on a DS990 Model 2 system
(990/5 computer), the crash code is displayed as follows: The FAULT lamp lights, the left eight
front panel indicators are off, and the right eight front panel indicators display the crash code.
The DX5 crash codes are iisted in Tabie 2-2.



2 - System Initialization Procedures and Errors

OP — Operating Procedures

Table 2-2. DX5 Crash Codes

Code

(Hexadecimal)

Meaning

Action/Explanation

Can occur only if the computer is equipped with the
memory parity or error correction feature. An error has
occurred during execution of a system routine. Perform
another Initial Program Load (IPL).

An illegal operation code has been detected in system
code. Perform another IPL.

A nonexistent TILINE peripheral or a nonexistent memory
location was addressed in system code. Perform another

An extended operation (XOP) instruction wit with an
undefined operation number (or an illegal supervisor call
(SVC) was executed in system code. Perform another IPL.

An access outside the address space defined by the
current map was attempted in system code. Perform

A privileged instruction was attempted in nonprivileged
mode within system code. Perform another IPL.

An external interrupt for which there is no interrupt
routine has occurred within system code. Identify the inter-
rupt level from the interrupt mask contents in the status
register. Clear the interrupt, and perform another IPL.

Too many LUNOs have been assigned. Perform another

IPL. Check assignment and release of LUNOs, and release
LUNOs when they are no longer required.

Task loader cannot load task into memory. When this error

0001 Memory parity

error occurred
0002 Undefined

instruction
0003 lllegal TILINE

address

IPL.

0004 lliegal XOP
0005 Invalid memory

address

another iPL.

0006 Privileged

instruction
0007 lllegal

interrupt
003A Unable to

allocate system

table area
00FO0 Task loader

error

occurs during IPL, check that SCI exists in program file.
When this error occurs during the loading of a user task,
check system program file.

2.3.3 DX7 and DX10 Errors

DX10 contains many internal consistency checks (i.e., checks for proper internal file structure,

memory queues, counters, etc.). If an error is detecte
the result is a system crash.

A system crash has occurred if all terminals are loc

RUN lights on the front panel are on. The front pan
adecimal crash code. The system must be rebooted

2250696-9701

d within the system by one of these checks,

ked out and the POWER, FAULT, IDLE, and
el data lights at this point represent a hex-
to continue.
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System crashes usually occur as the result of a critical hardware error or a bug in the sysiem sofi-
ware. Since these crashes result from unexpected or unforeseen circumstances, it is difficult to
describe beforehand any action the user could take to correct the problem, beyond identifying (if
possible) and avoiding the sequence of events that preceded the crash. If it is an obvious software
problem, and the CPU, memory, and system disk controller are good, a crash dump should be
analyzed to determine the cause of the system crash.

Appendix A lists the system crash codes and a description of their causes. Auxiliary information
is listed with the codes that enables the user to initiate corrective action.

When the system crashes, all terminals in the system are inoperative and DX10 displays the
following information on the front panel of the computer:

e  The CPU data lights on the front panel of the computer display one of the system crash
error codes described in Appendix A.

e The POWER, FAULT, IDLE, and RUN indicators are lit.
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3

ROM Loaders, Programmer Panels,
SCl Commands

3.1 GENERAL

This section contains information on the following:
o Summary of loader ROMs for all model DS990 systems
. Programmer panel controls and indicators

. Operating system SCI commands

3.2 LOADER ROMS DEVICE SUMMARY

Table 3-1 lists the part numbers of the lcader ROM kits for the computers used with the various
DS990 system models, along with the ROM locations and the load device summary for each set of
ROMs. In each case, the part numbers of the current production ROMs are listed first, followed by
ROMs used in earlier versions that are still in use in the field. The loader ROMs for the 990/5 are
located on the CPU board. On the other computers, the loader ROMs are located on the SMI
interface boards. All addresses are in hexadecimal notation.

Table 3-1. Loader ROMs, Locations, and Load Device Summary

Notations used in this table:

All addresses are hexadecimal

TA = TILINE Address

US = Unit Select

CA = CRU Address

DEF = Default Device

SEQ = Sequences through all units
+ = Positive number

R/O = Read Only

Default is TILINE address >F800
Unit Select = >0800
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Table 3-1. Loader ROMs, Locations, and Load Device Summary (Continued)

Hard 733 Operator
ROM P/N Loc. Disk FD800 FD1000 979A ASR Panel

990/5 ROMs for Model 2

2261929-0003* UNPO7 82=TA 80=+ Def 82=TA 80=0 979A = F880
2261929-0004* UNPOB6 84=US (CRU=80) 82=TA 84=US (CRU=0) Disks= F800
Online, R/O, Seq.

2261929-0007 UNPO7 Def Def #2 Def 82=TA 80=0 Default only
2261929-0008 UNPO6 82=TA or80=+ 82=TA 84=US 82=CA

84 =US 82=CA 84=US

Seq. Seq. Seq.

990/10 Map PWB ROM Kits for Models 3, 4, 4PP, 6, 7, 8, 8PP, 9

945134-0019*
975383-0047 uJ21 Def 80=+ 82=TA 82=TA 80=0 979A = F880
975383-0048 UH21 82=TA (CRU=80) 84=US 84=US (CRU=0) Disks= F800
975383-0045 UF21 84=US Online, R/O, Seq.
975383-0046 UE21

945134-0015
975383-0037 uJ21 Def 80=+ 82=TA 82=TA 80=0 Default only

975383-0038 UH21 82=TA (CRU=80) 84=US 84=US (CRU=0)
975383-0039 UF21 84=US
975383-0040 UE21

945134-0014
975383-0029 uJ21 Def 80= + No 82=TA 80=0 Default only
975383-0030 UH21 82=TA (CRU=80) 84=US (CRU=0)

§75383-0031 Ur21 84 =US
975383-0032 UE21

990/10 Muitiwire ROM Kits for Modeis 4, 4PP, 6, 8, 8PP

945134-0020*

975383-0049 c10 Def 80=+ 82=TA 82=TA 80=0 979A = F880
975383-0050 Cc11 82=TA (CRU=80) 84=US 84=US (CRU=0) Disks= F800
975383-0045 K08 84=US Online, R/O, Seq.

975383-0046 K09
975383-0051 B10
975383-0052 B11

945134-0018
975383-0041 C10 Def 80= + 82=TA 82=TA 80=0 Default only
975383-0042  C11 82=TA (CRU=80) 84=US 84=US (CRU=0)
975383-0039 K08 84=US

975383-0040 K09
975383-0043 B10
975383-0044 B11
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Table 3-1. Loader ROMs, Locations, and Load Device Summary (Continued)

Hard 733 Operator

ROM PIN Loc. Disk FD800 FD1000 979A ASR Panel
945134-0013

975383-0033 C10 Def 80= + No 82=TA 80=0 Default only

975383-0034 C11 82=TA (CRU=80) 84=US (CRU=0)

975383-0031 K08 84=US

975383-0032 K09
975383-0035 B10
975383-0036 B11

990/12 ROMS for Models 20, 29, 30

2262025-0007* UGO03 Def 80=+ 82=TA 82=TA 80=0 979A = F880

2262025-0008* UG02 82=TA (CRU=80) 84=US 84=US (CRU=0) Disks= F800
84=US Online, R/O, Seq.

2262025-0005 UG03 Def Def #2 Def 82=TA 80=0 Default only

2262025-0006 UGo2 82=TA or80=+ 82=TA 84=US 82=CA
84=US 82=CA 84=US

Seq. Seq. Seq.
2262025-0003 UGO03 Def Def #2 Def No 80=0 Default only
2262025-0004 uGo2 82=TA or80=+ 82=TA 82=CA

84=US 82=CA 84 =US

Seq. Seq. Seq.

Note:
* Designates current production ROMs.

3.3 PROGRAMMER PANEL OPERATING MODES

The programmer panel may function in one of two modes, run mode or halt mode. In the run mode
(RUN LED lit), all programmer controls are inoperative except for the HALT/SIE switch. The
HALT/SIE switch may be enabled by setting the key switch to the UNLOCK or ENABLE position. If
the key switch is in the LOCK position, all panel controls are disabled.

Pressing the HALT/SIE switch while the computer is in the run mode causes the front panel soft-
ware in the loader ROM to execute. This places the computer in the halt mode (RUN LED not lit),
enabling all other front panel switches. The data LEDs on the front panel display the contents of
the computer program counter at the time the HALT/SIE switch is pressed. Pressing the HALT/SIE
switch while the computer is in the halt mode generates the single instruction execute (SIE)
signal. The SIE signal causes the computer to execute a single instruction located at the address
indicated by the program counter. The new contents of the program counter then are displayed on
the data LEDs. This sequence is repeated each time the HALT/SIE switch is pressed while the
computer is in the halt mode.
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The contents of individuai computer memory locations and front panel workspace registers may
be displayed and altered from the front pane!. Generally, this can be done by displaying the binary
value to be checked or altered on the data LEDs, altering the LEDs as desired, and returning the
new value to its original memory or workspace register iocation.

3.3.1 Programmer Panel Controls and Indicators

The functional descriptions of the front panel controls and indicators are given in Table 3-2. The
reference numbers in the table are keyed to the associated panel markings in Figures 3-1 and 3-2.

Table 3-2. Programmer Panel Controls and Indicators

Reference Control or
Number Indicator Function

1 DATA LEDs A lighted LED denotes logic 1 and an extinguished LED denotes
logic 0. The LSB is displayed as the rightmost of the LEDs. in the
run mode for DX10 operation, these LEDs represent bar graphs of
system disk and CPU utilization. Aiternativeiy, the LEDs can
display the contents of the computer’s program counter (PC). In the
halt mode the LEDs display the contents of the computer register,
or a value entered into computer memory via the data entry
switches.

N

DATA entry These switches are used in conjunction with the entry switches on

switches the panel to enter data and addresses into selected computer
registers and memory locations (active only when the panel is in
the hait mode of operation). In the halt mode, the DATA LED
located immediately above each data entry switch changes states
as each switch is pressed. The value indicated by the DATA LEDs is
then stored in the register or memory address selected by the entry
switches.

3 CLR switch When pressed, this switch clears the DATA LED displays.

4 MDE switch The memory data enter (MDE) switch is pressed to transfer a value
displayed on the DATA LEDs to the memory location defined by the
contents of the memory address (MA) register in the computer.

5 MAI switch The memory address increment (MAI) switch is pressed to incre-
ment by two the value stored in the memory address register of the
CPU.

6 MDD switch When the memory data display (MDD) switch is pressed, the con-
tents of the memory location defined by the contents of the MA
register is displayed on the DATA LEDs.

7 ENTER MA When pressed, this switch causes the value displayed by the
switch DATA LEDs to be entered into the computer's memory address
register.

8 ENTER ST When pressed, the value displayed on the DATA LEDs is entered
switch into the computer's status register.
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Table 3-2. Programmer Panel Controls and Indicators (Continued)
Reference Control or
Number Indicator Function
9 ENTER PC When pressed, the value displayed on the DATA LEDs is entered
switch into the computer’s program counter.

10 ENTER WP When pressed, the value displayed on the DATA LEDs is loaded

switch into the computer’s workspace pointer register.

11 DISPLAY MA When pressed, the value stored in the computer’s memory address

switch register is displayed on the DATA LEDs.

12 DISPLAY ST When pressed, the contents of the computer’s status register

switch is displayed on the DATA LEDs.

13 DISPLAY PC When pressed, the contents of the computer’s program counter

switch is displayed on the DATA LEDs.

14 DISPLAY WP When pressed, the contents of the computer’s workspace pointer

switch register is displayed on the DATA LEDs.

15 LOAD switch When the panel is in the halt mode, pressing this switch causes the
computer to trap to the ROM loader starting address.

16 RESET switch Pressing the RESET switch results in an IORESET pulse being
generated that resets all units in the system.

17 RUN switch When the computer is halted (programmer panel is active), pressing
the RUN switch returns the computer to the run mode of operation
and deactivates the panel.

18 HALTI/SIE When the computer is in the run mode (RUN LED is lit), pressing

switch the HALT/SIE switch causes the computer to halt and begin pro-
cessing the front panel software if the key switch is set to UNLOCK
or ENABLE position. Pressing the switch when the computer is not
in the run mode causes the computer to execute a single instruc-
tion at the present PC address. The contents of the PC are
incremented by two and displayed on the DATA LEDs.

19 Key switch The key switch prevents unauthorized computer turn-on or program

2250696-9701

intervention. In order to apply ac power to the 13-slot chassis, the
key must be inserted into the switch and the switch set to the
LOCK position. Use switch on rear panel to apply ac power to the
17-slot chassis. At this point, power is applied to the computer, but
the programmer panel is locked out. In the UNLOCK or ENABLE
position the computer may be halted by pressing the HALT/SIE
switch. The key may be removed from the switch in any position.
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Table 3-2. Progra

mmer Panel Controls and Indicaters (Continued)

Reference Control or

Number Indicator Function

20 RUN LED The RUN LED lights when a low-active RUN-signal is generated by
the computer to indicate that the computer is in the run mode.
When this LED is lit, all switches on the panel except the HALT/SIE
switch are disabled and the DATA LEDs are driven under program
control. When the RUN LED is extinguished, the panel controls are
active.

21 IDLE LED This indicator lights when the computer is executing an idle
instruction (indication of computer inactivity for most interrupt-
driven software).

22 FAULT LED This indicator lights when the computer has detected a diagnostic
test faijlure,

23 POWER LED This indicator lights when power is applied to the unit (key switch
set to LOCK, UNLOCK, or ENABLE position).

1
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3.4 OPERATING SYSTEM COMMANDS

3.4.1 TX5 Commands

A list of TX5 OCP commands is given in Table 3-3. For a complete description of TX5 commands,
refer to TX5 Operating System Programmer’s Guide and Terminal Executive Development System
{TX5DS) Programmer’s Guide.

Table 3-3. Syntax of TX5 OCP Commands

Command Syntax

OCP Task Support Commands

Assign LUNO {AL : ALUNO},<luno>,<pathname>.

Release LUNO {RL : RLUNO}<luno>.

Load Program {LP : LPROG},<pathname>{,<priority>][,P].

Load Real-Time Program {LR : LRPROG},<pathname>[,<priority>],P]

Execute Task {EX: EXECUTE},<task id>[,<parm1>],
<parmz>jj.

Install Task {IT : ITASK},<pathname>,<task id>],
<priority>][,<procedure id>}],P][,N].

Install Real-Time Task* {IR : IRTASK},<pathname><task id>][,
<priority>][,<procedure id>][,P][,N].

Install Procedure* {IP : IPROC},<procedure id>.

Delete Task {DT : DTASK},<task id>.

Delete Procedure {DP : DPROC},<procedure id>.

OCP Debugging and Error Recoverv Commands

Dump Memory {DM : DMEM} <starting address>[,<ending
address>].

Load Memory {LM : LMEM} <address> <value>[,<value]... .

Set Breakpoint {SB : SBKPT},<address>.

Clear Breakpoint {CB : CBKPT}[,<address>]>

Add {AD : ADD},<value><value>.

Subtract {SU : SUB}<value><value>.

Jump {JM : JMP} <address>,<address>.
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Table 3-3. Syntax of TX5 OCP Commands (Continued)

Command

Syntax

Dump Workspace

Kill Task

Kill 1/O Operation

Trace

OCP /0O Utility and Status Request Commands
Rewind Device

Forward Space
Backspace

Show Task Status

Show /O Status

Show Procedure Status*

Initialize Time and Date

Print Time and Date
OCP Termination Command
Terminate OCP

Note:

{DW : DWKSP} <task id>.
{KT : KTASK},<task id>.
{Kl : KIO},<luno>.

{TR : TRACE}{,<address>].
{RE : REWIND},<luno>.
{FS : FSPACE} <luno>,<number>.
{BS : BSPACE} <luno>,<number>.
{ST : STASK}[<task id>].

{S! : SI0}[,<luno>].

{SP : SPROC}[,<procedure id>].

{ID : IDATE} <year><month><day><hour>,
<minute>.

{TI : TIME}.

{TE : TERMINATE}.

* Denotes that the command is available only with multiple dynamic task support.

3.4.2 DX5 SCI Commands

Table 3-4 lists the SCI commands supported by the DX5 operating system. Most of these com-
mands are identical to DX10 commands. Those that differ are described in the reference note.

2250696-9701
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Table 3-4. DX5 SCI Commands

Command Meaning Privilege Command Meaning Privilege
AF Append Fiie' 0 MD Map Disk® 4]
AGL Assign Global LUNO? 0 MDS Modify Device State 6
AL Assign LUNO? 0 MFN Modify File Name' 2
AS Assign Synonym' (0] MFP Modify File Protection® 2
AUl Assign User ID 4 MKF Map Key-Indexed File! 0
BATCH  Begin Batch Execution 0 MKL Modify KIF Logging 2
BD Backup Directory! 0 ML Move Lines 0
BL Backspace LUNO? 0 MPF Map Program File* 0
CcC Copy/Concatenate! 0 MPi Modify Program image* 2
CF Copy Directory* 0 MR Modify Roll 0
CFDIR Create Directory File! 0 MRF Modify Relative to File! 2
CFKEY Create Key Indexed File (KIF)' 0 MRM Modify Right Margin 0
CFREL  Create Relative Record File' 0 MS Modify Synonym 0
CFSEQ  Create Sequential File! 0 MSG Display a Message 0
CKD Check Disk for Consistency" 0 MT Modify Tab Settings 0
CKS Copy KIF to Sequential File! 0 MTS Modify Terminal Status 4
CL Copy Lines 0 MUl Modify User ID 4
CSD Change System Disk® 2 MVI Modify Volume Information’ 2
CSK Copy Sequential File to KIF! 0 PF Print File 0
CSM Copy/Verify Sequential Media PS Patch DX5 System

Utility' 0 Q Quit SCI 0
DCOPY  Disk Copy/Restore Utility 2 Q$SYN Clear Secret Synonyms 0
DD Delete Directory" 2 QE Quit Edit’ 0
DF Delete File 2 RCRU Read Contents of Specified
DL Delete Lines 0 CRU Address' 6
DS Delete String 0 RD Restore Directory’ 2
DUl Delete User ID 4 RGL Release Global LUNO? 0
EBATCH End Batch Execution 0 RL Release LUNO? 0
EC Batch Stream Error Counter 0 RS Replace String 0
ENDKEY Terminate Key Specifications 0 RWL Rewind LUNO? 0
FL Forward Space LUNO? 0 SAD Show Absolute Disk! 2
FS Find String 0 SADU Show Allocatable Disk Unit' 2
IDT Initialize Date and Time 4 SDT Show Date and Time 0
IF Insert File* 0 SF Show File' 0
INV Initialize New Volume 2 SIS Show /O Status 0
IS Initialize System 4 SL Show Line 0
KEY CFKEY Key Specification 0 SPI Show Program Image* 2
LC List Commands 0 SRF Show Relative to File! 2
LD List Directory’ V] STi Show Terminai information 0
LLR List Logical Record’ 2 (%) Show Value 0
LS List Synonyms? 0 SVL Save Lines 0
LTS List Terminal Status! 0 SVS Show Volume Status 0
LUl List User IDs! 4 VB Verify Backup! 0
MAD Modify Absolute Disk! 6 vVC Verify Copy' 0
MADU Modify Allocatable Disk Unit' 6
3-10 2250696-9701
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Table 3-4. DX5 SCI Commands (Continued)

Command Meaning Privilege Command Meaning Privilege
WCRU Write Value to Specified CRU XES Execute Text Editor with
Address 6 Scaling 0
XB Execute Batch' 0 XPS Execute Patch Synonym
XE Initiate Text Editor 0 Processor 0
Notes:

1 File pathnames are limited to three levels representing volume, directory, and file.

2Global LUNOs and task LUNOs are equivalent in scope; task LUNOs are released when the task
completes.

s Described in DX5 Operating System Programmer’s Guide, part number 2250455-9701.

«The module 1D and not the module name must be entered for an MPI or SPI command.

3.4.3 DX7 and DX10 SCi Commands

Table 3-5 lists all of the factory-supplied DX7 and DX10 SCI commands and the meaning of each.
For a detailed explanation of DX10 system commands, refer to Section 1 of DX10 Operating
System Release 3 Reference Manual, Volume Il, Production Operation.

For a detailed explanation of DX7 system commands, refer to DX7 Operating System
Programmer’s Guide, part number 2276561-9701.

3.4.31 DX7 Systems on DSDD. For DX7 systems on DSDD there are four diskettes. Each
diskette contains parts of the operating system suited for a particular purpose. Each of the disk-
ettes is executable on a Model 3 system. The four diskettes are referred to as the following:

o Execution disk

. Development disk

L Utility disk

e  Sysgen disk

In Table 3-5, an alphabetical character appears under the “DX7 Disk” column that represents
which diskette command applies, as follows:

A — means that the associated command is on all diskettes (utility, development, execution,
and sysgen). :

U — means utility diskette only

D — means development diskette only

There are no commands that are only on the sysgen or execution disks.
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DX7 DSDD Secondary Drive Operation. |f a secondary DSDD drive access door is opened during
system operation, the current volume on the secondary drive must be unloaded using the unload
volume (UV) command before any access is attempted to the secondary drive. Otherwise, a
system crash will occur. After the UV command, the same volume or another volume can be ioad-
ed using the install volume (IV) command.

Table 3-5. DX7 and DX10 SCI Commands

DX7 DX7
Command Disk Description Command Disk Description
AA A Add Alias CSF U Create System Files
AB' Assign Breakpoint CSK U Copy Sequential File to KIF
AF A Append File CSKP U,D Copy Sequential File to
AGL A Assign Global LUNO Key-Indexed Procedure File
AL A Assign LUNO CSM U Copy/Verify Sequential Media
ALGS U Assemble and Link Generated Utility
System
AS A Assign Synonym DA A Delete Alias from Pathname
ASB! Assign Simulated Breakpoint DB Delete Breakpoint
AT A Activate Task DCOPY! U Diskette Copy/Restore Utility
AUl A Assign User ID DD A Delete Directory
DF A Delete File
BACC? Break Apart COBGOL Compiier DKP U,D Delete a Key-indexed Procedure
BATCH? A Begin Batch Execution DU D Delete Lines
BD U Backup Directory Do A Delete Overlay
BL A Backspace LUNO DP A Delete Procedure
DPB! Delete and Proceed from
CC A Copy/Concatenate Breakpoint
CD A Copy Directory DS D Delete String
CDKP U,D Copy Directory to Key Indexed DSB! Delete Simulated Breakpoint
Procedure File DT A Delete Task
CF A Create File DUI A Delete User iD
CFDIR A Create Directory File DXTX! DX10 File to Diskette File
CFIMG A Create Image File
CFKEY A Create Key-Indexed File EBATCH? A End Batch Execution
CFPRO A Create Program File EC A Error Count
CFREL A Create Relative-Record File ENDKEY? A End CFKEY Specification
CFSEQ A Create Sequential File
CKD U Check Disk for Consistency FB! Find Byte
CKPS U,D Copy a Key Indexed Procedure FL A Forward Space LUNO
to a Sequential File FS D Find String
CKS U Copy KIF to Sequential File Fw! Find Word
CKSR U Copy KIF to Seqential File
Randomly HO A Halt Output at Device
CL* D Copy Lines HT Halt Task i
CM A Create Message
CPI A Copy Program Image IBMUTL U IBM Conversion Utility
CPKK U,D Copy Proc from KIF to KIF IDS U Initialize Disk Surface
Notes:

! Foreground only.
3 Batch only.
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Table 3-5. DX7 and DX10 SCl Commands (Continued)

DX7 DX7

Command Disk Description Command Disk Description
IDT A Initialize Date and Time MPI A Modify Program Image
IF D Insert File MR! D Maodify Roll
IGS A Install Generated System MRF! U Modify Relative to File
INV U !Initialize New Volume MRM! A Modify Right Margin
10 A Install Overlay MS! A Modify Synonym
1P A Install Procedure MSG A Send a Message
IRT D Install Real Time Task MT! D Modify Tab Settings
1St A Initialize the System MTE® A Modify Task Entry
ISL U Initialize System Log MTS A Modify Terminal Status
1ISO U Install System Overlay MUI A Modify User ID
IT A Install Task MVI U Modify Volume Information
IT$ Used by IT and IRT MWR' Modify Workspace Registers
IT$S Used by IT and IRT
v A Install Volume PB! Proceed from Breakpoint
KBT! A Kill Background Task PF A Print File
KEYs A CFKEY Key Specification PGS U Patch Generated System
KO A Kill Output at Device
KT A Kiil Task Q A Quit SCi

Qbp! Quit Debug Mode
LB List Breakpoints QE! D Quit Text Editor
LC A List Commands Q$SYN A Erase Secret Synonym
LD A List Directory
LDC U List Device Configuration RAL U Release all LUNOs
LLR U List Logical Record RCD U Recover Disk
LM List Memory RCRU U Read Contents of Specified
LS A List Synonyms CRU Address
LsB! List Simulated Breakpoints RD U Restore Directory
LTS A List Terminal Status RE D Recover Edit
LUI A List User IDs RGL A Release Giobal LUNO
RL A Release LUNO

MAD U Modify Absolute Diskette RO A Resume Output at Device
MADU U Modify Allocable Diskette Unit RPGCONV RPG Il Diskette Conversion
MCC A Modify Country Code Utility
MD U Map Disk RPGEDIT RPG |l Source Editor
MDS A Modify Device State RS D Replace String
MFN A Modify File Pathname RST! Resume Simulated Task
MFP A Modify File Protection RT Resume Task
MIR! Modify Internal Registers RWL A Rewind LUNO
MKF D Modify Key-indexed Files
MKL A Modify KIF Logging SAD U Show Absolute Diskette
ML: D Move Lines SADU U Show Allocable Diskette Unit
MLP A Modify LUNO Protection SBS! A Show Background Status
MMt Modify Memory SCC A Show Country Code
MOE' A Modify Overiay Entry SDT A Show Date and Time
MPE! A Modify Procedure Entry SF A Show File
MPF D Map Program File SIR! Show Internal Registers

Notes:

!t Foreground only.
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Table 3-5. DX7 and DX10 SCI Commands (Continued)

DX7 DX7
Command  Disk Description Command Disk Description
SIS A Show I/O Status XCP Execute COBOL Program
SLt D Show Line XCPF! Execute COBOL Program in
SMM A Show Memory Map Foreground
SMS A Show Memory Status XCT Execute COBOL Task
SMM Show Memory Map XCTF Execute COBOL Task in
SOSs A Show Output Status Foreground
SpP? Show Panel XCuUs Execute 2.2 to 3.0 DX10
SPI A Show Program Image Conversion
SRF U Show Relative to File XD Initiate Debug Mode
ST Simulate Task XE? D Initiate Text Editor
STI A Show Terminal Information XES D Initiate Text Editor with Scaling
STS D Show Task Status XFC Execute FORTRAN Compiler
Sv1 A Show Value XFCF! Execute FORTRAN Compiler in
SVL D Save Lines Foreground
SVS A Show Volume Status XFT Execute FORTRAN Task
SWRt Show Workspace Registers XFTF! Execute FORTRAN Task in
Foreground
TGS U Test Generated System XGEN? U Execute GEN990 — Auto-
TXCM Compress Diskette File Sysgen Program
TXCP Change Diskette File Protect XAT Execute and Hait Task
TXDF Delete Diskette File XLE D,U Execute Linkage Editor
TXFD! Format Diskette XMA U Execute Macro Assembler
TXMD' Map Diskette XPS U Execute Patch Synonym
TXSF! Set System File Processor
XRPGB Bind RPG |l Program
uv A Unload Volume XRPGC Execute RPG Il Compiler
vB U Verify Backup XRPGCF Execute RPG Il Compiler in
vC U Verify Copy Foreground
WAIT! A  Wait for Background XRPGT Execute RPG Il Task
WCRU U Write Value to Specified XRPGTF Execute RPG Il Task in
CRU Address Foreground
WEOF A Write EOF to LUNO XSB! Execute Scientific BASIC
XSM' Execute Sort/Merge
XANAL U Analyze DX10 Crash File XSMF? Execute Sort/Merge in
XB! A Execute Batch SCi Foreground
XBB? Execute Business Basic XT A Execute Task
XBSM!* Execute Batch Sort/Merge XTS A Execute Task and Suspend SCI
XCC Execute COBOL Compiier XTU? Execute Transliteration Utility
XCCF Execute COBOL Compiler in XTUM? Execute Transliteration Utility
Foreground Using MIRA
Notes:

* Foreground only.
2 With source packages only.
3 Batch only.
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Online Diagnostics

4.1 INTRODUCTION

Online diagnostics provide vital information about the performance of peripheral devices while
normal system operation continues. These diagnostics are executed online as nonprivileged
application-level tasks under the operating system. This online evaluation of errors provides an
early warning of the need for running unit diagnostics (which would require shutting down the
system). Online diagnostics can execute up to 36 device diagnostic tasks at one time.

4.1.1 Structure of Online Diagnostics System

Online diagnostics are initiated and controlled from any one (but only one) TTY device or 911 VDT
identified as the control terminal. The control terminal must be properly logged on to the
operating system and the SCI must be active.

The online diagnostics system consists of the following:

. Online diagnostics driver — controls and services the diagnostic tasks. This driver is
activated using SCI commands from the control terminal. (A control terminal is defined
as any 911 VDT data terminal that is properly logged on to the operating system.) The
diagnostics driver performs the following functions:

— Activates, controls, and terminates diagnostic tasks
— Processes requests for services and messages
— Records all control terminal activity to the diagnostics history file

. Diagnostics tasks — exercise and test peripheral devices. Once the diagnostics driver
is started, the operator selects a task with a command verb, choosing options or ac-
cepting defaults. These diagnostic tasks execute in one of two modes:

— Diagnostic test execution mode, in which a group of tests are used for the par-
ticular class of device

— Specific operation execution mode, in which one specific supervisor cail (SVC)
operation code is executed

Each diagnostic task can execute as follows:
. Diagnostic test execution mode:
— All tests, or any one test by number

— A specified number of passes through the tests
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o Specific operation execution mode:
—  For a specified number of executions of any one operation
o In either diagnostic test execution or specific operation mode:
— For a specified time period
— Until a minimum number of errors has occurred
— Continuously, until the operator terminates the diagnostic

The classes of peripheral devices supported by online diagnostics are as follows:

Device Class
CD1400 disk drive DS
DS10 disk drive DS
DS25/DS50 disk drive DS
DS200 disk drive DS
DS31/DS32 disk drive DS
FD1000 disk drive DS
810 line printer LP, RP
2230/2260 printers LP
979A magnetic tape MT
820 KSR data terminal ST
9ii VDT dispiay ierminai ST

Start all available devices ALL

4.2 GENERAL PROCEDURES FOR USING ONLINE DIAGNOSTICS

The diagnostic session can be one of two types:

° An interactive session for interaction with the online diagnostics driver at a terminal
(foreground execution is recommended).

o A batch session in which the driver reads a batch input file previously prepared by the
operator (background execution is recommended).
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NOTE

The control terminal itself (e.g. ST02) cannot be tested with online
diagnostics during the diagnostic session. For example, if ST02 is
the control terminal, then the diagnostic task for ST02 cannot be
started during this diagnostic session.

A list of general procedures for a diagnostic session is as follows:

1.

2.

7.

8.

Log on the control terminal to the operating system via the SCI.
Place the target devices in the appropriate device state (online, diagnostic, offline).

Activate the Execute Online Diagnostics Driver (XODD) command. Specify the
following:

a. Command input

b. Message output

c. Diagnostics history file

d. Command log file

e. Foreground or background execution

Respond to the command prompt with a valid command to:
a. Start diagnostics tasks

b. Alter diagnostics tasks

c. Terminate diagnostics tasks

Press the CMD key to redisplay the command prompt.
Repeat steps 4 and 5 until testing is complete.

Enter the Quit Online Diagnostics (QD) verb.

Replace the target devices (devices to be tested) in the online device state.

4.2.1 Devices in the Diagnostic State
Target devices must be in one of three states before the online diagnostics driver can test them:

Online state (ON command)
Diagnostic state (DIAG command)

Offline state (OFF command)
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All target devices except disk drive units must be in the diagnostic state before testing. Disk drive
units may be tested while in the online state, because disks contain a separate file of test data
maintained by the operating system to be used for diagnostic testing. Online diagnostics do not
use the offline device state.

Devices to be tested in the diagnostic state must be placed in the diagnostic state before the
diagnostic session begins. They must be returned to the online state after the session concludes.
The SCI commands DIAG and ON change the device states. They cannot be executed for devices
that are in use, as in the case of terminal devices that are logged on to SCI.

For disks, the ON and DIAG commands cannot be executed for a disk drive that has a volume
installed. The Unload Volume (UV) command must be executed before the DIAG or ON commands
can be executed. For more information about the UV command, refer to the DX70 Operating
System Reference Manual, Volume Il, Production Operation.

The formats of the DIAG and ON commands are as follows:

[] DIAG
PLACE DEVICE IN DIAGNOSTIC STATE

DEVICE NAME: devicename

[1ON
PLACE DEVICE IN ONLINE STATE
DEVICE NAME: devicename

devicename A valid four-character device name. The first two
characters are the device class, and the last two are
the device number. For example, LP01 is the device
name for Line Printer number one.

4.2.2 XODD Command

The Execute Online Diagnostics Driver (XODD) command activates the online diagnostics driver
task at the control terminal. Enter the pathnames of files or devices to be used for command input,
message output, the diagnostics history file, and the command log file. The default file
pathnames are displayed on the screen.

Execute the XODD command as follows:
1.  Enter the XODD command:
[] XODD
2. The online diagnostic driver displays the following:
DX10 ONLINE DIAGNOSTICS VERSION 2.0.0
COMMAND INPUT: STxx
MESSAGE OUTPUT: STxx
COMMAND LOG FILE: volumename.S$ODIAG.CMD

HISTORY FILE: volumename.S$ODIAG.HISTORY
MODE (F,B: FOREGROUND
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COMMAND INPUT

Command input is the file or class ST device from which responses to the
prompts of the diagnostic command verbs are entered. The default is the
name of the control terminal. Do not use the control terminal for COMMAND
INPUT to execute online diagnostics in background. Do not assign the same
file for both COMMAND INPUT and COMMAND LOG FILE. When specifying a
device, enter responses to the prompts at that device. When a file is specified,
the driver reads the file as a batch input.

MESSAGE OUTPUT
Message output is the file or device where the messages and prompts of the
command verbs are displayed. The default is the name of the control terminal.
Do not use the control terminal for MESSAGE OUTPUT to execute online
diagnostics in the background.

COMMAND LOG FILE

The command log file is used by the driver to store responses to the prompts
of the command verbs. It is a log of the COMMAND INPUT activity, and can be
used for a batch input file as COMMAND INPUT in a later diagnostic session.
The default pathname is: volumename.S$ODIAG.CMD. Any valid DX10 file
pathname may be substituted. The XODD command creates the file if it does
not exist. Do not assign the same file for both COMMAND LOG FILE and
COMMAND INPUT.

HISTORY FILE

The history file is a file or device used by the driver to store diagnostic error
and progress messages from the diagnostic tasks. System errors do not
necessarily correspond to diagnostic errors and the history file does not
match the system log. For example, a device error that is correctable within
the acceptable number of retries causes a system log error, but not a history
file error. The default pathname for the history file is:
volumename.S$ODIAG.HISTORY. Any valid DX10 device or file pathname may
be substituted. However, if anything other than a valid file pathname is
substituted, the Show History (SH) command verb cannot execute. If the
specified file does not exist, the XODD command creates it.

MODE
Online diagnostics can execute in either foreground or background.
Foreground execution is recommended for interactive diagnostic sessions.
Background execution is recommended for batch input diagnostic sessions.
Diagnostic sessions that are mixed interactive and batch input should be
executed in foreground.

When all the fields of the XODD command have been completed, the following messages are
displayed at the control terminal:

ONLINE DIAGNOSTICS VERSION 2.0.0 BEGINNING EXECUTION.

AT ANY TIME, ENTER THE WORD ‘HELP’ FOR MORE INFORMATION.

ENTER COMMAND VERB?
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The prompt ENTER COMMAND VERB is referred to throughout this section as the command
prompt. When it is dispiayed, a command verb (Tabie 4-1) can be entered.

4.2.3 Creating and Using Batch Input Files

The online diagnostics driver can read a prepared batch input file instead of requiring interactive
input from a terminal device. This file can be created in two different ways, as described in the
following paragraphs.

4.2.3.1 Method 1. The easiest method of creating a batch input file is to name a separate DX10
file as the COMMAND LOG FILE for an interactive diagnostic session. During that session,
execute all the command verbs that are desired to be in the batch input file. When the session is
finished, use the text editor to insert a Quit Batch (QB) command verb just before the Quit Online
Diagnostics Driver (QD) command verb. This file is now a complete batch input file for the online
diagnostics driver. The diagnostic session resulting from this batch input file must be executed in
background. (This is just one way to use the QB command verb. For more information, see the
command verbs, paragraph 4.3.)

4.2.3.2 Method 2. The second method of creating a batch input file is to create the entire file

with the text editor. This method requires a thorough knowledge of the order of the prompts within
the command verbs. The data begins in column one, and there is one response per line, as follows:

EXAMPLE 1

XD
DSO01
YES
QB
Qb

4.2.3.3 Using a Batch input File. To use the batch input file, enter the name of the file as COM-
MAND INPUT for the XODD command. If the entire session is to be batch input (that is, the batch
input file contains a QD command verb), execute the session in background. If the session is to be
partially interactive (that is, the batch input file does not contain a QD command verb), execute the
session in foreground.

4.2.4 Message Levels
The online diagnostics driver communicates at the file or device specified as MESSAGE OUTPUT
by displaying prompts and messages. There are two levels of messages, novice and expert. The

WYy GIOpiGy TeoSagT S a'c =o3d

novice message level displays detailed explanations of each prompt and the valid responses. The
expert message level displays only the prompt.

4.2.4.1 Changing Message Levels. The driver starts the diagnostic session on the expert
message level. To change to the novice level, enter the Change Message Level (CM) command
verb, as follows:

ENTER COMMAND VERB?
CM

ENTER MESSAGE LEVEL (NOVICE, EXPERT)? EXPERT
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To change back to the expert message level, enter the CM command verb again.

The following example shows the expert level display for the first prompt of the Execute
Diagnostic (XD) command verb.

EXAMPLE 2

ENTER DEVICE NAME? ALL

The following example shows the novice level display for the same prompt, as follows:

EXAMPLE 3

YOU HAVE CHOSEN TO EXECUTE ONE DEVICE DIAGNOSTIC TASK. YOU CAN SELECT
ALL AVAILABLE DEVICES, ALL DEVICES OF ONE CLASS (SUCH AS ALL DISKS), OR ANY
ONE SPECIFIC DEVICE. ENTER YOUR SELECTION AS FOLLOWS:

ALL — SELECTS ALL DEVICES AVAILABLE

ST — SELECTS ALL TERMINAL DEVICES AVAILABLE

DS — SELECTS ALL TILINE DISK DEVICES AVAILABLE

MT — SELECTS ALL MAG TAPE DEVICES AVAILABLE

LP — SELECTS ALL PRINTER DEVICES AVAILABLE

RP — SELECTS ALL REMOTE LP810 DEVICES AVAILABLE
COMPLETE DEVICE NAME (ST02, DS01) — SELECTS THAT DEVICE
REJECT — RETURN TO COMMAND PROMPT

ENTER DEVICE NAME? ALL

4.2.4.2 HELP Feature. The online diagnostics HELP feature displays the novice level message
for the current prompt when the word HELP is entered. This feature operates regardless of the
message level being executed at the time. Entering the HELP feature while on the novice message
level has the effect of repeating the novice level message. The feature displays the novice
message level only for the current prompt, and has no effect on the message level status.

4.2.5 Diagnostics Execution Modes
Diagnostic tasks for all devices except disks can execute in test execution mode or operation
execution mode. For disk drives, only the test execution mode is valid.

The test execution mode can consist of the entire group of tests for the target device class, or any
one of those tests. The tests for each device class are listed and described later in this section.
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The operation execution mode consists of the repeated execution of one of the valid Supervisor
Calis (SVC), specified by an operation code. The valid operations for each device ciass are
displayed by the Show SVC Operation Codes (SO) command verb.

Tests and operations are defined as follows:

° Tests are numbered programs that exercise specific hardware capabilities and attempt
to provoke a specific range of hardware errors.

. Operations are SVC operation codes such as Read, Write, Close, and Open.
The test or operation execution mode is selected with responses to prompts of the XD command

verb. The execution modes can be aitered with the Change Execution Mode (CE) command verb.
Figure 4-1 iliustrates the execution modes.

—— QPERATION
—_— ATION
DEVICE
DIAGNOSTIC —_— TEST 1 (Y Y] ggégﬁﬂgﬂ
TASK ———— OPERATION
—— OPERATION
~—— OPERATION
TESTn ®88 ____  GFERATION
DEVICE
DIAGNOSTIC ——————— OPERATION
TASK

2277789

Figure 4-1. Execution Modes of Diagnostic Tasks
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4.3 COMMAND VERBS

The online diagnostics driver is controlled with command verbs. There are five groups of
command verbs:

. Execute verbs — start diagnostic tasks and select execution options.

. Change verbs — alter the execution options of the diagnostic tasks while they are
executing.

e  Show verbs — display information about the diagnostic session.
° Terminate verbs — end the diagnostic tasks and end the diagnostic session.

J Miscellaneous verbs — perform additional functions such as initiating the HELP
feature.

Each command verb has a two-character mnemonic. It is entered at the control terminal keyboard
in response to the command prompt, or it may be used as part of the batch input file. In some
cases, the two-character mnemonic of a command verb may be the same two characters as the
mnemonic of an SCI command. For this reason, all interactive diagnostic sessions should be
executed in foreground.

Table 4-1 lists the command verbs by group.

Table 4-1. Command Verbs

Verb Description

XA Execute All Diagnostic Tasks

XD Execute Device Diagnostic Task

CE Change Execution Mode

CM Change Message Level

CcP Change Task Priority

CT Change Termination Mode

SD Show Device List

SH Show History File

SO Show SVC Operation Codes

SS Show Diagnostic Task Status

KD Kill Diagnostic

QB Quit Batch and Wait on Diagnostic Task
QD Quit Online Diagnostics

cQ Check Diagnostic Message Queue
HELP Display Novice Message for Current Prompt
REJECT Return to Previous Prompt
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4.3.1 Using Command Verbs

The command verbs ask for information that must be supplied by the operator. Since the driver is
inactive while waiting for a response, the diagnostic tests that require servicing must wait for a
response before they can proceed. Whenever the cursor appears at the control terminali, the driver
and any diagnostics needing service are waiting. !f the diagnostics must execute while the system
is unattended, the operator must allow for driver-waiting by executing the Check Diagnostic
Message Queue (CQ) command verb. For more information, refer to the CQ command verb
description later in this section.

Most command verbs display additional prompts that ask for detailed information. These prompts
are displayed as questions. The data within parentheses represents the valid responses, and the
data displayed after the question mark is the initial default value; for example, the prompt for the
Change Priority (CP) command verb looks like this:

EXAMPLE 4

ENTER PRIORITY LEVEL (1, 2, 3)? 3

The valid responses are 1, 2, and 3. The original default value for task priority is 3. The cursor
appears on the line below the prompt. To select the default option, press the RETURN key without
entering any value. To select one of the other valid responses, enter the response and press the
RETURN key.

4.3.1.1 Equivalence File. All command verb prompts have a range of valid responses. These
responses correspond to numeric values in a preprogrammed response table used by the online
diagnostics driver. Table 4-2 shows the contents of the preprogrammed table.

The driver also uses a file called the equivalence file that contains alternate responses assigned
to the same numeric values. The equivalence file is a text editor file named: volumename
.SSODIAG.EQFILE. This file can be edited to customize the alternate responses.

When the response to a prompt is entered, the driver searches the equivalence file for the
characters entered. If the characters are present, the driver uses the corresponding numeric value
to perform the appropriate function.

If the characters entered are not present on the equivalence file, the driver searches the
preprogrammed table for the characters. If the characters are present, the driver uses the cor-
responding numeric vaiue to perform the appropriate function. iIf the characters are not presenton
the preprogrammed table or the equivalence file, the following error message is written to the file
or device specified as MESSAGE OUTPUT during the XODD command:

ILLEGAL INPUT! INPUT = XXXXXX
The driver completes the field INPUT = xxxxxx by replacing the xxxxxx with the characters

entered. Because the driver searches the equivalence file first, the responses to command verb
prompts can be customized without affecting the online diagnostics system software.
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To change the equivalence file, enter the characters of the custom response starting in column 1.
On the same line, enter the numeric value of the original response from Table 4-2, starting in
column 9. For example, in Table 4-2 the numeric value of the original response OPERATION is 41.
To save key stroke effort, assign a shorter response to the numeric value 41 by adding it to the
equivalence file.

The following example shows an equivalence file that allows the user to enter Y instead of YES, N
instead of NO, OP instead of OPERATION, and R instead of REJECT. '

EXAMPLE 5

Y 15
N 16
R 31
OP 41

Table 4-2. Response Numeric Equivalents

Prompt Response Numeric Value
XA 1
XD 2
CE 3
CP 4
CT 5
SD 7
SH 8
SO 9
SS 10
KD 12
QD 13
CM 14
YES 15
NO 16
ALL , 17
cQ 25
ST 26
DS 27
MT 28
LP 29
HELP 30
REJECT 31
IGNORE 32
EXPERT 37
NOVICE 38
TEST 40
OPERATION 41
QB 49
RP 50
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4.3.1.2 Returning to the Command Prompt. At the end of the series of prompts for each command
verb the foilowing message is dispiayed:

*** PRESS THE ‘CMD’ KEY TO CONTINUE ***

When this message is displayed, the driver is not monitoring the input. The diagnostics started are
executing. The driver is monitoring the diagnostic message queue, waiting for one of the
diagnostic tasks to require service. Any further command verbs cannot be entered at this point.

To regain the attention of the driver, press the CMD key and wait for the command prompt to be
displayed.

4.3.2 Execute Command Verbs

The group of execute command verbs consists of two verbs, XA and XD. The XA command verb
starts diagnostic tasks for all devices that are in the appropriate device state. The XD command
verb starts the diagnostic task for the device specified, providing it is in the appropriate device
state.

The execute command verbs are as foiiows:

XA Execute All Diagnostic Tasks
XD Execute Device Diagnostic Task

4.3.2.1 XA — Execute All Diagnostic Tasks. The XA command verb selects all devices configured
on the system that are in the appropriate device state and starts executing diagnostic tasks for
those devices, using the following default execution options:

Priority Level = 3
Execution Mode = TEST
Tests Selected = ALL

Disk Write Tests = NO
interactive Tests = NO

Paper Width = 80

Timed Test Interval = 1SECOND
Termination Mode = ONE PASS

Alternate execution options cannot be chosen when using the XA command verb, However, by
using the CE (Change Execution Mode), CT (Change Termination Mode), and CP (Change Priority)
command verbs, the execution options of any diagnostic task can be altered while the task is
executing.

To be selected by the XA command verb, disk devices (class DS) must be in either the diagnostic
or online device state. Other devices must be in the diagnostic device state.
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The format of the XA command verb is as follows:

ENTER COMMAND VERB?
XA

DEVICE xxxx HAS STARTED EXECUTION
DEVICE xxxx HAS STARTED EXECUTION

113 1] 1 13 1

11 [{] 1] 13 1

DEVICE xxxx HAS STARTED EXECUTION

The message DEVICE xxxx HAS STARTED EXECUTION is displayed for each device selected by
the XA command verb.

4.3.2.2 XD — Execute Device Diagnostic. The XD command verb starts the diagnostic task for a
single device. Choose the target device and select the execution options by responding to the
prompts of the XD command verb.

The diagnostic task can be customized by selecting the most suitable execution options, or the
defauit options can be selected. The choice of execution options can be altered while the task is
executing with the Change Execution Mode (CE), Change Termination Mode (CT), and Change
Priority (CP) command verbs.

Before the XD command verb can start a diagnostic task, the target device must be in the
appropriate device state. Class DS devices must be in either the diagnostic or the online device
state. Other devices must be in the diagnostic device state.

Figure 4-2 shows all the prompts of the XD command verb. The relationship between the prompts
is shown by indentation. Those prompts indented below a prompt are subordinate to it and are
displayed only under certain conditions. Study Figure 4-2 and become familiar with the order and
subordination of the prompts.

The first prompt of the XD command verb is ENTER DEVICE NAME. The device name entered is
the target device. The valid responses to the prompt ENTER DEVICE NAME are:

1. The full device name of the target device, which selects that device if it is in the
appropriate device state. When the device name entered is accepted, the diagnostic
task for that device is started and the following acknowledgement message is
displayed:

DEVICE xxxx HAS STARTED EXECUTION

2. A two-character device class, which selects all devices in the class that are in the
appropriate device state. When a two-character device class is entered, the
acknowledgement message for each device is displayed before the remaining prompts
of the XD command verb for each device.

3. The word ALL, which selects all of the devices configured in the system that are in the
appropriate device state. When the word ALL is entered, the acknowledgement
message is displayed for each device followed by the remaining prompts of the XD com-
mand verb for each device.
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The remaining prompts of the XD command verb select the task priority level, the execution mode
options, and termination mode options. Some prompts are valid only for certain device classes.

Whether or not to use the default execution options must be chosen. The default execution
options are:

Priority Level = 3
Execution Mode = TEST
Tests Selected = ALL

Disk Write Tests = NO
Interactive Tests = NO

Paper Width = 80

Timed Test Interval = 1SECOND
Termination Mode = ONE PASS

ENTER COMMAND VERB?
XD

ENTER DEVICE NAME? ALL

USE DEFAULT OPTIONS (YES, NO)? YES
ENTER PRIORITY LEVEL (1,2,3)7 3
CHANGE EXECUTION MODE (YES, NO)? NO

ENTER NEW EXECUTION MODE (TEST, OPERATION))? TEST
ENTER DIAGNOSTIC TEST (INTEGER, ALL)? ALL
DO YOU WANT TO EXECUTE THE DISK WRITE TESTS (YES, NO)? NO
DO YOU WANT TO EXECUTE THE INTERACTIVE TERMINAL TESTS (YES, NO)? NO
DO YOU WANT TO EXECUTE THE INTERACTIVE TAPE TESTS (YES, NO)? NO
ENTER TIMED TEST INTERVAL (0..59)? 1
ENTER PAPER WIDTH (40..136)? 80

ENTER SVC 1/0 OPERATION CODE (HEX 0..0F)? 0B
ENTER NUMBER OF RECORDS TO SKIP ({1..32767)? 1
ENTER DATA BUFFER LENGTH (1..8192 BYTES)? 161
ENTER DATA PATTERN (HEX 0..0FFFF)? 03737

CHANGE TERMINATION MODE (YES, NO)? NO
EXECUTE CONTINUOUSLY (YES, NO)? NO
ENTER NUMBER OF MINUTES FOR TASK EXECUTION (1..32767)? IGNORE
ENTER MINIMUM NUMBER OF ERRORS FOR TERMINATION (1..32767)? IGNORE
ENTER NUMBER OF PASSES OR SPECIFIC OPERATIONS (1..32767)? 1

Figure 4-2. XD Command Verb Prompts
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To choose the default options or select other options respond to the following prompt:
USE DEFAULT OPTIONS (YES, NO)? YES

When YES is entered, the default options are selected, and the XD command verb is complete
when all the acknowledgement messages have been displayed.

When NO is entered, the remaining prompts for the execution options are displayed.

Task Priority Level. The first execution option is task priority. There are three levels of task
priority, 1, 2, and 3. This priority level helps the operating system allocate system resources in
order to balance the workload and give special consideration to the most important tasks. Priority
level 1 is the highest level, and those tasks assigned to level 1 have the majority of system
resources. Before assigning level 1 to a diagnostic task, carefully consider the rest of the work-
load on the system.

Select the task priority by responding to the following prompt:
ENTER PRIORITY LEVEL (1, 2, 3)? 3
The default task priority is level 3.
Execution Mode. The execution mode prompt allows choosing whether the diagnostic task
executes the diagnostic tests or repeatedly executes one specific SVC operation.
NOTE
Only the test execution mode is valid for testing disk devices.
For the diagnostic test execution mode, the decision must be made whether to execute one test
or all the tests. Each device has a different number of tests associated with its diagnostic task.
The test number ranges for each device are shown in Table 4-3. This information is displayed at
the control terminal in the novice mode, or when the HELP message function is entered. When all
of the tests are to be executed, respond to additional prompts for disk, printer, magnetic tape and

keyboard terminal devices (classes DS, LP, RP, MT, and ST). These additional prompts request
information that is used by the diagnostic task for each device.
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Table 4-3. Test Numbers by Device Class

Device Test Numbers
DS - ALL 1 through 4
LP - 810 1 through 11
LP - 2260 1 through 6
MT - 979A 1 through 8
RP - 810 1 through 11
ST-911 1 through 5
ST - 820 1 through 12

For the specific SVC operation mode, select the SVC to be repeatedly executed, and for certain
SVCs select the data buffer length and ASCII data pattern. Only certain SVCs are valid for each
device class. The valid SVCs for each device class are shown as the output of the Show SVC
Operation Codes (SO) command verb. Certain SVC operation codes require special conditions or
prerequisite actions by the operator. For example, the read ASCII operation for a Model 911 VDT
requires the operator to be present at the target 911 VDT to press the RETURN key for each
operation performed.

NOTE
The specific SVC operation execution mode is not valid for disk

devices.

To select the execution mode, respond to the following prompts:

CHANGE EXECUTION MODE (YES, NO)? NO

For a NO response, the prompt for termination mode selection is displayed. For a YES response,
the following prompt is displayed:

ENTER NEW EXECUTION MODE (TEST, OPERATION)? TEST
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When TEST is entered as the new execution mode, the following prompt is displayed:
ENTER DIAGNOSTIC TEST (INTEGER, ALL)? ALL

Any one of the numbered tests can be executed by entering the test number. For valid test
numbers, refer to Table 4-3. All of the tests can be executed in order by entering ALL.
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When the target device is a disk and the option to execute all of the tests has been chosen, the
following prompt is displayed:

DO YOU WANT TO EXECUTE THE DISK WRITE TESTS (YES, NO)? NO

Choose whether or not to execute the disk write tests. The disk write tests use a special file,
called the diagnostic write file, that is created by the disk write tests. Therefore, no disk space
containing operator data is used. The file pathname is: volumename.S$ODDWRT. For more infor-
mation, refer to the disk test descriptions in the Model/ 990 Computer DX10 Online Diagnostics,
part number 2270531-9701.

When the target device is a keyboard terminal (class ST) and all of the tests are to be executed, the
following prompt is displayed:

DO YOU WANT TO EXECUTE THE INTERACTIVE TERMINAL TESTS (YES NO)? NO

The interactive tests require operator presence at the target device to respond to the test. After
either YES or NO is entered, the following prompt is displayed:

ENTER TIMED TEST INTERVAL (0..59)? 1

The timed test interval is used for several items in the diagnostic tests for class ST devices. For
further information refer to the test descriptions in the online diagnostics manual.

When the target device is a magnetic tape drive (class MT) and all of the tests are to be executed,
the following prompt is displayed:

DO YOU WANT TO EXECUTE THE INTERACTIVE TAPE TESTS (YES, NO)? NO
When the test execution mode for magnetic tape devices is selected, choose whether or not to
execute the interactive tests. For further details on the interactive tests, refer to the test descrip-

tions in the online diagnostics manual.

When the target device is a class LP or RP device, or an 820 KSR (class ST), and all of the tests are
to be executed, the following prompt is displayed:

ENTER PAPER WIDTH (40..136)? 80
Operation Execution Mode. The following paragraphs describe the prompts of the XD command
verb that are displayed when OPERATION is entered as the new execution mode. Not all prompts
are displayed under all conditions.
When OPERATION is entered as the new execution mode, the following prompt is displayed:

ENTER SVC 1/O OPERATION CODE (HEX 0..0F)? 0B

When the characters SO are entered, the output of the SO command verb for this device class is
displayed. For more information, refer to the SO command verb description later in this section.
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When the operation code >06, >07, >09, >0A, >0B or >0C is entered, the following prompt is
dispiayed:

ENTER DATA BUFFER LENGTH (1..8192 BYTES)? 161
Enter the number of bytes to be allocated for the buffer used by the operation code. This prompt
allows the operator to exercise varying buffer lengths and even and odd buffer lengths. When
operation code >06 or >07 is entered, the following prompt is displayed:

ENTER NUMBER OF RECORDS TO SKIP (1..32767)? 1

This prompt allows forward spacing or backspacing a number of records within the range 1
through 32,767. Enter the number of records to forward space or backspace.

When operation code >0B or >0C is entered, the following prompt is displayed:

ENTER DATA PATTERN (HEX 0..0FFFF)? 03737
Enter the hexadecimai number that represents the two-character ASCIl code to be used as the
data pattern. For example, the default value >3737 is the hexadecimal representation of the ASCII
77, and >4141 is the hexadecimal representation of the ASCII AA.
Termination Mode. The following paragraphs describe the prompts of the termination mode
execution option. Not all prompts are displayed under ali conditions. Refer to Figure 4-2 for subor-
dination relationships between these prompts and the remainder of the XD command verb
prompts.
The first prompt of the termination mode execution option is as follows:

CHANGE TERMINATION MODE (YES, NO)? NO

When the response is NO, the default termination mode of one pass is used.

When the response is YES, the prompts for selecting the termination options are displayed. The
termination options are:

. Execruta r\nnfimmuely, until the Kill Dia
. Execute for a specified number of minutes.
. Execute until a specified minimum number of errors occur.

. Execute a specified number of passes through all of the tests or a specified number of
operations.

The next prompt to be displayed is as foilows:
EXECUTE CONTINUOUSLY (YES, NO)? NO

When YES is entered, the diagnostic task executes until a KD command verb is entered.
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When NO is entered, the following prompt is displayed:
ENTER NUMBER OF MINUTES FOR TASK EXECUTION (1..32767)? IGNORE

When a decimal number within the range 1 through 32,767 is entered, the task executes until the
entered number of minutes elapse. If IGNORE is entered, this termination option is not selected.
The following prompt is displayed whenever any valid response (including IGNORE) is entered:

ENTER MINIMUM NUMBER OF ERRORS FOR TERMINATION (1..32767)? IGNORE

When a decimal number within the range 1 through 32,767 is entered, a counter is initialized and
the task executes until the number of errors counted equals the number entered. When IGNORE is
entered, this termination option is not selected. The following prompt is displayed whenever any
valid response (including IGNORE) is entered:

ENTER NUMBER OF PASSES OR SPECIFIC OPERATIONS (1..32767)? 1

When the TEST execution mode has been chosen, the task executes until the number of passes
through all of the tests is equal to the decimal number entered. When the OPERATION execution
mode has been chosen, the task executes until the number of Supervisor Calls executed is equal
to the decimal number entered. If IGNORE is entered, this termination option is not selected.

4.3.3 Change Command Verbs

The change command verbs allow the operator to respecify the execution options of the XD com-
mand verb for a diagnostic task while it is executing, without stopping and restarting the task. The
prompts of the change command verbs are the same as, or similar to, the prompts of the XD
command verb. For this reason, details of responses to the change command verb prompts are not
provided in the following paragraphs. For details of responses to the change verb prompts, refer to
the XD command verb description. Of course, any time online diagnostics are being used, the
word HELP can be entered for a detailed explanation of the individual prompts and the valid
responses.

The change command verbs are as follows:

CE Change Execution Mode
CM Change Message Level
CP Change Task Priority Level
CT Change Termination Mode

4.3.3.1 CE — Change Execution Mode. The CE command verb modifies the execution mode of
the diagnostic task after it begins execution.
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The prompts and defauit options of the CE command verb are as follows:

ENTER COMMAND VERB?
CE

ENTER DEVICE NAME? ALL

ENTER NEW EXECUTION MODE (TEST, OPERATION)? TEST
ENTER DIAGNOSTIC TEST (INTEGER, ALL)? ALL
DO YOU WANT TO EXECUTE THE DISK WRITE TESTS (YES, NO)? NO
DO YOU WANT TO EXECUTE THE INTERACTIVE TERMINAL TESTS (YES, NO)? NO
DO YOU WANT TO EXECUTE THE INTERACTIVE TAPE TESTS (YES, NO)? NO
ENTER TIMED TEST INTERVAL (0..59)? 1
ENTER PAPER WIDTH (40..136)? 80

ENTER SVC 1/0 OPERATION CODE (HEX 0..0F)? 0B
ENTER THE NUMBER OF RECORDS TO SKIP (1..32767)? 1
ENTER BUFFER LENGTH (1..8192 BYTES)? 161
ENTER DATA PATTERN (HEX 0..0FFFF)? 03737

4.3.3.2 CM — Change Message Level. The CM command verb changes the message level of the
user/driver interface from the current level to the specified new level. The new level is in force until
the next CM command verb is executed.

The user/driver interface message levels are novice and expert. The diagnostic session always

begins on the expert level, displaying only command prompts. The novice level displays charts
and expanded explanations of the command prompts.

The prompts and default options of the CM command verb are as follows:

ENTER COMMAND VERB? AL
CM

ENTER NEW MESSAGE LEVEL (EXPERT, NOVICE)? EXPERT

4.3.3.3 CP — Change Task Priority. The CP command verb changes the pricrity of

task while it is executing. The default priority is 3, selected by pressing RETURN witho
any value. The priority change takes place at the first opportunity after the request has been
processed.

The prompts and default options of the CP command verb are as follows:

ENTER COMMAND VERB?
CP

ENTER DEVICE NAME? ALL

ENTER PRIORITY LEVEL (1, 2, 3)? 3

4-20 2250696-9701



4 - Online Diagnostics

OP — Operating Procedures

4.3.3.4 CT — Change Termination Mode. The CT command verb changes the termination mode of
the diagnostic task while it is executing.

The prompts and default options of the CT command verb are as follows:

ENTER COMMAND VERB?
CT

ENTER DEVICE NAME? ALL
EXECUTE CONTINUOUSLY (YES, NO)? NO
ENTER NUMBER OF MINUTES FOR TASK EXECUTION (1..32767)? IGNORE
ENTER MINIMUM NUMBER OF ERRORS FOR TERMINATION (1..32767)? IGNORE
ENTER NUMBER OF PASSES OR SPECIFIC OPERATIONS (1..32767)? 1

4.3.4 Show Command Verbs
The Show Command verbs display information at the control terminal. The Show Command verbs

are as follows:

SD Show Device List

SH Show History File

{o) Show SVC Operation Codes
ss Show Diagnostic Task Status

4.3.41 SD — Show Device List. The SD command verb displays a list of all devices on your
system and the status associated with them. This status includes device state and availability for
testing with online diagnostics for devices supported by online diagnostics. The device list is not
sorted. It appears in the same order as the system physical device table (PDT). The SD command
verb has no prompts.

In response to the SD command verb, the online diagnostics driver displays the device state infor-
mation in the following format:

DEVICE STATE AVAILABLE FOR TEST
DS02 OFFLINE NO
DS03 DIAGNOSTIC YES
LPO1 ONLINE NO
LPO2 DIAGNOSTIC YES
STO1 ONLINE NO
S§T02 OFFLINE NO
ST03 DIAGNOSTIC YES
DSO01 ONLINE YES

To suspend the upward scrolling of the SD command verb display on a Model 911 VDT, press the
blank orange key. To resume, press the blank orange key again.

2250696-9701 4-21



4 - Online Diagnostics

OP — Operating Procedures

CAUTION

if the blank orange key is pressed to suspend upward scrolling, do not
press the CMD key for any reason until some other key (such as
RETURN) has been pressed. Pressing the CMD kev immediately after
pressing the blank orange key causes an unconditional end-of-task by
the DX10 Operating System.

4.3.4.2 SH — Show History File. The SH command verb displays the history file at the control ter-
minal. If the diagnostic history file pathname was entered as anything other than a DX10 file
pathname, the SH verb cannot be executed. The SH command verb cannot be included in a batch
input file. The SH command verb has no prompts.

The display of the file is manipulated with the following keys on a 911 VDT:

CMD Exits SH display
F1 Display next page of file
F2 Dispiay previous page of fiie

For more information about the diagnostics history file, refer back to the introductory part of this
section.

4.3.4.3 SO — Show SVC Operation Codes. The SC command verb displays a chart of all the SVC
operation codes and a validity code for each device class except class DS. The legend at the
bottom of the chart explains the validity codes.

The SO command verb displays the following prompt:
ENTER DEVICE CLASS?
Enter a valid two-character device class: LP, MT, RP or ST.

Figure 4-3 shows the SO command verb display output when you enter LP as the device class. The
display is valid for both class LP and RP devices. The name of the operation is shown, along with
the hexadecimal operation code. The validity column of the chart shows the letters R, |, or E for
each operation code. The letter R indicates that devices in this class respond to that operation
code. The letter | indicates that devices of this class ignore that operation code. The letter E
indicates that an error condition is produced when devices of this class attempt to execute that
operation code.

4.3.44 SS — Show Diagnostic Task Status. The SS command verb lists the status of all
diagnostic tasks as follows:

STATUS FOR xxxx: ERRORS = nnnn, PASSES = nnnn, OPERATIONS = nnnn

The field xxxx is replaced by the device name of the diagnostic task, and the fields nnnn are
replaced by the appropriate numbers.
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*** ONLINE DIAGNOSTICS DEVICE OP CODE CHART ***
DEVICE CLASS: LP, RP

e e e e e +
OPERATION CODE VALIDITY OPERATION CODE VALIDity
OPER 00 R UNUSED 08 B
CLOSE 01 R READ ASCII 09 E
CLOSE/EOF 02 R READ DIRECT oA E
OPEN/REWIND 03 R WRITE ASCII 0B R
CLOSE/UNLOAD 04 R WRITE DIRECT ocC E
READ STATUS 05 I WRITE EOF 0D R
FORWARD SPACE 06 I REWIND OE R
BACK SPACE 07 I UNLOAD or I
LT T T o e e +

FOR- VALIDITY = R, DEVICE RESPONDS TO OP CODE
- I, DEVICE IGNORES OP CODE
E, DEVICE RETURNS ERROR CODE
ENTER THE WORD "REJECT"

Figure 4-3. SO Command Verb Display

4.3.5 Termination Command Verbs
The termination command verbs cause a normal end-of-job for the individual diagnostic task or the
online diagnostics driver task. The termination command verbs are as follows:

KD Kill Diagnostic
QB Quit Batch and Wait on Diagnostic Task
QD Quit Online Diagnostics

4.3.5.1 KD — Kill Diagnostic. The KD command verb terminates diagnostic tasks but does not
affect the online diagnostics driver. With the KD command verb, one, several, or all diagnostic
tasks can be terminated. When the EXECUTE CONTINUQUSLY termination mode has been
selected, the task must be terminated with the KD command verb.

The device name for the task to be terminated must be entered. When the full four-character
device name has been entered (for examplie DS01), only the task for that device is terminated.
When the two-character device class (for example DS) is entered, all tasks for devices of that class
are terminated. When ALL is entered, all diagnostic tasks are terminated.
The prompts and default options of the KD command verb are as follows:

ENTER COMMAND VERB?
KD

ENTER DEVICE NAME? ALL
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The following messages are displayed for each diagnostic task:
DEVICE xxxx TERMINATION STARTED

DEVICE DIAGNOSTIC xxxx TERMINATED WITH nnnn ERRORS, nnnn PASSES,
AND nnnn SPECIFIC OPERATIONS.

The field xxxx is replaced by the device name of the diagnostic task. The fields nnnn are replaced
by the appropriate numbers.

4.3.5.2 QB — Quit Batch and Wait on Diagnostic Task. The QB command verb is used only in
batch input files (COMMAND INPUT) to terminate the reading of the batch input file and cause the
driver to monitor the diagnostic message queue (as if a CQ command verb had been entered) until
the diagnostic task(s) terminates. Then the driver reads the remainder of the batch input file. When
the remainder of the file contains a QD command verb, the diagnostic session ends. When it con-
tains another command verb, the batch input file is read until the next QB command verb.

If there is no remainder of the file (the QB command verb is the last element of the file), the driver
returns control to the control terminal and the diagnostic session can be continued from the con-
trol terminal. This may be helpful in cases when you need to execute batch mode diagnostics, but
must return to interactive execution to view the diagnostics history file or show device status from
the batch execution.

The QB command verb prevents the QD command verb from ending a batch mode diagnostic
session too early. The following example shows a batch input file that does not contain a QB
command verb. When this file is read, the driver reads and executes the QD command verb after
reading the other input, ending the diagnostic session immediately. The disk diagnostic tasks do
not execute.

EXAMPLE 6
XD
DS

YES
QD
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The following example shows one type of correct usage of the QB verb. The diagnostic session

ends after all the diagnostics are complete.

EXAMPLE 7

XD
MTO02
YES
XD
LPO3
YES
XD
DS01
YES
QB
QD

The following example shows another type of correct usage of the QB command verb. In this
example, several QB command verbs have been used in the batch input file. The diagnostic ses-

sion ends after the diagnostic for LP01 is complete.

EXAMPLE 8

XD
DSO01
YES
QB
XD
MTO1
YES
XD
LPO2
YES
QB
XD
LPO1
YES
QB
QD
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The following example shows another type of correct usage of the QB command verb. In this
example, the QB command verb ends the batch execution, but the diagnostic session does not
end because there is no QD command verb. The driver returns control to the control terminal for
further input after the diagnostic task for DS01 is complete. This is an example of a diagnostic ses-
sion that is both batch and interactive.

EXAMPLE 9

XD
DS01
YES
QB

4.3.5.3 QD — Quit Online Diagnostics. The QD command verb ends the diagnostic session,
returning the control terminal to the SCI. The target devices that have been placed in the
diagnostic device state remain in that state even though the diagnostic session is over. (Use the
CN command to place these devices back in the oniine state).

Normally, all diagnostic tasks terminate before the QD verb is entered. Either they terminate
according to specified termination mode options, or they may be terminated with the KD verb.
However, when diagnostic tasks are still executing at the time the QD verb is entered, the online
diagnostics driver terminates these tasks first before terminating itseif. The driver dispiays the
following messages for each task it terminates:

DEVICE xxxx TERMINATION STARTED.

DEVICE xxxx TERMINATED WITH nnnn ERRORS, nnnn PASSES,
AND nnnn SPECIFIC OPERATIONS.

The field xxxx is replaced with the device name of the target device: the fieids nnnn are replaced
by the appropriate numbers. Interactive tasks awaiting I/O are not terminated.

4.3.6 Miscellaneous Command Verbs
The miscellaneous command verbs perform additional functions during the diagnostic session.
They are as follows:

cQ Check Diagnostic Message Queue
HELP Display Novice Message For Current Prompt
REJECT Return to Previous Prompt

4.3.6.1 CQ — Check Diagnostic Message Queue. The CQ command verb causes the online
diagnostics driver to monitor the diagnostic message queue for diagnostic tasks in need of ser-
vice. When a diagnostic task is in need of service, it places a signal on the queue and is
suspended until the driver answers it. The driver will not know that the task is waiting if, at the
same time, the driver is waiting for a response to be entered at the control terminal.
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Any time the message *** PRESS ‘CMD’ KEY TO CONTINUE *** is not displayed at the control
terminal, the driver is waiting for a response to be entered, and all diagnostic tasks requiring
service are suspended. To force the driver to monitor the diagnostic message queue, enter the CQ
command verb in response to the command prompt.

The CQ command verb can be useful during an interactive diagnostic session in which the
operator must be absent from the control terminal for a short period. (For a long period of absence,

use batch input).

4.3.6.2 HELP. The HELP command verb invokes the HELP feature which displays the novice
level message for the current prompt. HELP can be entered at any time during the diagnostic ses-
sion. For more information, refer back to paragraph 4.2, Using Online Diagnostics.

4.3.6.3 REJECT. The REJECT command verb causes the driver to display the previous prompt in
any series, or to display the *** PRESS ‘CMD’ KEY TO CONTINUE *** message when you enter
REJECT at the first prompt of a series. It is valid at any time during the diagnostic session. Many
novice level messages provide information about the effect of REJECT at a given point in the
diagnostic session.

4.4 ONLINE DIAGNOSTIC MESSAGES

The following paragraphs describe and list the online diagnostic messages, as installed in the file:
volumename.S$ODIAG.MSG. Each message is shown as it is displayed, followed by information
about the message and any actions the operator should take.

4.4.1 Message Format
The messages are composed of a maximum of five lines of 75 characters each. There are three

fields: message serial number, message type code, and message text. The message text is the
only field that may be modified.

The message seriai number is four hexadecimal digits formatted as follows:

DTNN
where:
D = Number representing the device type or name of the originating task
T = Test number, if originated from a device diagnostic task
NN = Number of the message within the test

Table 4-4 lists the numbers in the D field of the message serial number.
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Table 4-4. Message Module/Device Numbers

Number Module/Device

Online Diagnostics Driver
ST820

LP810, RP810

LP2260

Reserved

ST911

DS

Reserved

MT979

ONOODWN=O

As an example, the message serial number for the ST911 test one, message number two, is as
follows:

5102
The message type code is one character. It indicates the classification of the message. Table 4-5

lists the message type codes and associated classifications.

Table 4-5. Message Type Codes

Code Classification

Error

Fatal

Informational

Warning

Operator Error

Suppress From History File

WOS—Tm

The message text is from 1 to 155 characters. The message text is in an abbreviated form to con-
serve space at the message output device and the history file. Many of the message text fields
contain variable data items, called fill-ins. In the following paragraphs, these fill-ins are
represented by the characters ?n. The n is the relative number of the fill-in within the message.

The messages in the following paragraphs are listed in ascending order of hexadecimal message
serial number. The message text is shown as it appears at the control terminal. The variabie fill-in
fields are represented by the character ?n. The n represents the relative number of the fill-in within
the message. The message is described, and any action that should be taken is detailed.
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4.4.2 Online Diagnostics Driver Messages

The following messages are issued by the online diagnostics driver. Most messages provide infor-
mation about driver activities. However, some messages indicate abnormal internal conditions
that require re-installation of the online diagnostics object kit.

0001 | DX10 ONLINE DIAGNOSTICS VERSION 2.0 BEGINNING EXECUTION
AT ANY TIME, ENTER THE WORD ‘HELP’ FOR MORE INFORMATION.

This is the message displayed by the driver in response to the XODD command.
0002 W MESSAGE ?1 IS TOO LONG FOR MESSAGE BUFFER.

The message text of the indicated message serial number (?1) is larger than maximum allowable
characters.

0003 S DEVICE ?1 MUST BE IN THE DIAGNOSTIC STATE TO TEST.
TO PLACE THE DEVICE IN THE DIAGNOSTIC STATE,
USE THE DX10 ‘DIAG’ PROCEDURE.

The target device (?1) is not in the proper device state. Execute the DIAG command from a terminal
other than the control terminal.

0004 F SVC ERROR >2B?1 WHILE ATTEMPTING TO BID
DEVICE DIAGNOSTIC ON 72.

The SVC (>2B) generated the error (?1) when the driver attempted to start a diagnostic task for the
device (72).

0005 S DEVICE ?1 IS ALREADY EXECUTING!
A diagnostic for a device (?1) that is being tested has been attempted.
0006 S DEVICE 21 NOT FOUND IN THE PHYSICAL DEVICE TABLE!
You have attempted to start a diagnostic for a device that is not configured on the system.
0007 S DEVICE ?1 IS NOT EXECUTING!
You have attempted to modify or inquire about a nonexistent diagnostic task.
0008 S DEVICE ?1 IS SELECTED.
The device (?1) has been selected by the driver for testing.
0009 S DEVICE ?1 HAS STARTED EXECUTION.
The diagnostic for the device (?1) has started.

000A S *** PRESS ‘CMD’ KEY TO CONTINUE ***
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The driver is monitoring the diagnostic message queue. The diagnostic session may now remain
unattended. To regain the attention of the driver, press the CMD key.

000B F A MESSAGE REQUEST CAME FROM A TASK WITH THE
RUNTIME ID CF ?1. THIS DEVICE DOES NOT EXIST
IN THE ONLINE DIAGNOSTIC DRIVER’S CATALOG

A message from an unidentified task was found in the diagnostic message queue. Terminate this
diagnostic session and start again.

000C W MESSAGE ?1 NOT FOUND IN THE MESSAGE FILE.
The message number (?1) was not on file when the driver tried to access it.

000D S ILLEGAL INPUT. ENTER CORRECT INPUT OR ENTER
‘HELP’ FOR ASSISTANCE.

An invalid input was entered. Re-enter the correct input or use the HELP feature.
000F S DEVICE ?1 TERMINATION STARTED.
The diagnostic task for device name ?1 has begun end of task procedures.

0010 W FiLL iN MATERIAL FOR MESSAGE IS TOO LONG.

The variable data is larger than the allotted space.

0011 F DEVICE DIAGNOSTIC TERMINATION MESSAGE RECEIVED
FROM AN UNKNOWN TASK.

A termination message from an unidentified task was found in the diagnostic message queue.
Terminate this diagnostic session and start again.

0014 W SH COMMAND VERB INVALID IN BATCH INPUT FILE.

A device rather than a file has been assigned, or the null file name DUMY has been assigned to the
diagnostics history file. The Show History command verb does not work under such conditions.

0016 S PRESS F1 TO SCROLL FORWARD, F2 TO SCROLL BACKWARD
OR CMD TO LEAVE SH.

0017 S END OF HISTORY FILE. PRESS F2 TO SCROLL BACKWARD
OR CMD TO LEAVE SH.
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These are instructions for manipulating the Show History display on a Model 911 VDT.

0018 F STARTING STATE NOT FOUND!
0019 F ACTION NOT FOUND. ACTION NAME: 71
001A F ACTION ?1 HAS UNDEFINED TASK, OVERLAY,
OR FUNCTION NUMBERS!
001B F TOO MANY ACTIONS!
001C F UNKNOWN STATE ERROR NAME! ERROR NAME = 71
001D F UNKNOWN STATE ESCAPE NAME!

These messages indicate abnormal internal conditions in the driver. Re-install the online
diagnostics object Kit.

001E S ILLEGAL INPUT! INPUT = 1
The data entered (?1) is not valid.

001F F NEW STATE IS UNDEFINED! STAYING IN SAME STATE.

0020 F FUNCTION NOT FOUND! FUNCTION NUMBER = 7

0021 F TOO MANY DEFAULT STATES!

0022 F CANNED FUNCTION NUMBER OUT OF RANGE! FUNCTION NUMBER = 71
0023 F INPUT PARAMETER TO ACTION OUT OF RANGE!

These messages indicate abnormal internal conditions in the driver. Re-install the online
diagnostics object kit.

0024 S TOP OF HISTORY FILE. PRESS F1 TO SCROLL FORWARD OR
CMD TO LEAVE SH.

0025 S PRESS CMD TO LEAVE SH DISPLAY.
These are instructions for manipulating the Show History display on a Model 911 VDT.
0026 S ATTEMPT TO RUN A DIAGNOSTIC ON A DEVICE NOT
SUPPORTED BY ONLINE DIAGNOSTICS. SEE USER’S GUIDE
FOR A LIST OF SUPPORTED DEVICES.

The supported device classes are: DS (all models), LP (Models 810, 2230, 2260), MT (Model 979A),
RP (Model 810), ST (Models 911, 820).

0027 F DEVICE DIAGNOSTIC ?1 TERMINATED ABNORMALLY.
A fatal runtime error diagnostic task for the device name (?1) has occurred.

0040 E ERROR PERFORMING /O ?1. ERROR FROM MODULE ?2.
MODULE CALLED FROM ?3. I/0 STATUS = >74.

An 1/O SVC error has occurred.

0010 | STATUS FOR ?1: ERRORS = 7?2, PASSES = 73,
OPERATIONS = 74,
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This is the output of the SS command verb.

0402 | DEVICE DIAGNOSTIC TERMINATED WITH ?2 ERRORS, 73 PASSES,
AND ?4 SPECIFIC OPERATIONS.

This message lists the number of errors, the number of passes through all of the tests, or the
number of executions of specific SVC operations.

0910 E I/O STATUS ERROR >?1 IN SPECIFIC OPERATION REQUEST >?72.
An SVC error (?1) has occurred during the specific operation code (?2).

0911 E REQUESTED SVC OPCODE IS UNUSED!
You selected an SVC operation code that is not used for this device.

0912 E INVALID SPECIFIC OPERATION WAS REQUESTED!

A number that is not a valid SVC operation code for this device has been entered. To list the valid
SVC operation codes enter the characters SO.

0913 E INVALID TEST NUMBER REQUEST!

A test number that is not within the range of valid test numbers for this device has been entered.
Enter the word HELP or refer to the online diagnostics manual.

0914 E ASSIGN LUNO SVC ERROR >27 - THE DISK VOLUME DOES
NOT CONTAIN THE DIAGNOSTIC FILE .S$DIAG'. THE
PACK MAY NEED TO BE INITIALIZED.

All disk packs initialized under DX10 3.3 or later should contain a diagnostic file named
volumename.S$DIAG.

0915 E ASSIGN LUNO SVC ERROR >21 - THE DRIVE DOES NOT HAVE
A DISK VOLUME INSTALLED IN IT. INSTALL A DISK VOLUME
AND RETRY THIS DEVICE.
An attempt has been made to start a diagnostic for a disk drive that has no volume installed.
FROM MODULE CHGPRI. MODULE CALLED FROM REDMSG.
ERROR CODE = >1171.

A request for a change in task priority generated an error.
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4.4.3 Other Online Diagnostic Messages
Messages for other target devices are contained in Appendix D of the DX10 Online Diagnostic
Manual, part number 2250531-9701. These devices are as follows:

ST820 820 KSR Terminal messages
LP810 810 Line Printer messages
LP2260 2230/2260 Line Printer messages
ST911 911 VDT messages

DS Disk drive messages

MT979 979A Magnetic Tape messages
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5

System Log Analysis Tasks

5.1 GENERAL INFORMATION

The system log analysis tasks provide information about the reliability of hardware devices on the
system by analyzing and reporting on the system log files. The system log files are maintained by
the operating system. When certain errors and events occur, the operating system writes records
to the system log files that describe the error or event. This recording of system activity occurs at
all times when the operating system is active.

The system log analysis tasks use files on the system disk. The two major files are:
volumename.S$DML, to which compressed system logs are concatenated; and:
volumename.S$SLARPT, to which the analysis reports are written when an LP device is not
assigned for output.

There are many types of system log records. However, the system log analysis tasks analyze and
report on only the following types:

] Device errors
. Memory errors
. Device statistics.

There are two system log analysis tasks. They both compress, sort, and analyze the system log
files. One task produces the level one report, which is a summary of the system activity. The other
task produces the level two report, which describes each system error and event in detail. The
operator decides which level of report best suits his needs.

The system log analysis tasks is initiated in one of two ways. First, one of the tasks executes
automatically when the system log files are filled. Second, a system log analysis task can be
executed at any time by entering the Execute System Log Analyzer (XSLA) command.

5.2 RELATIONSHIP TO ONLINE DIAGNOSTICS

Online diagnostics provoke certain system error conditions and events. The operating system is
active when Online diagnostics are executed, and it writes records of these provoked system
errors and events to the system log files. There is no distinction made between those system log
records resulting from usual system activity and those resulting from online diagnostics.
Therefore, there is no distinction made on the system log analysis tasks reports.
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Online diagnostics have error messages identifying specific diagnostic test failures. They are
listed in Section 4. They are not part of the system iog and are not inciuded in the System Log
Analysis Task reports. While they may coincide with system log errors under some conditions,
this is not always true, as in the case of correctable device errors. Such errors cause a system log
record, but not a diagnostics error message nor a history file record.

6.3 EXECUTING THE SYSTEM LOG ANALYSIS TASKS

The system log analysis tasks execute in one of two ways. Either the tasks execute automatically
when the system log files are filled, or they execute when the operator enters the Execute System
Log Analyzer (XSLA) command.

When the tasks begin execution, they compress the system log files and concatenate them onto a
relative record file named volumename.S$DML. This file is limited in size to 20 compressed
records and is not expandable. The record length is 1024 bytes. When the file is full, newly com-
pressed logs are written over previously compressed logs. The compressed data on this file is
analyzed by the System Log Analysis Tasks. The reports are printed at the output device the
operator specifies as the ANALYSIS OUTPUT PRINTER.

5.3.1 Automatic Execution

The Initialize System Log (ISL) command requires the operator to specify the System Log Analysis
Task that is desired to execute automatically when the log files are filled. The automatic execution
opticn reports only on the current log file. For analysis of the complete volumename.S$OML file
containing all previously compressed log files, refer to the instructions for the XSLA command
later in this section.

The ISL command is as foliows:
[1ISL

INITIALIZE SYSTEM LOG
ATTENTION DEVICE: pathname
LOGGING DEVICE: pathname
SYSTEM LOG PROCESSOR TASK ID: 05E
ANALYSIS OUTPUT PRINTER: LPO1
USER LOG PROCESSOR TASK ID: 0
In response to the prompt SYSTEM LOG PROCESSOR TASK ID, enter the task ID for the system
log analysis task reporting level desired, as follows:

Level One >05E
Level Two >05F

For ANALYSIS OUTPUT PRINTER, enter the name of the device that is to print the System Log
Analysis reports. The valid responses are LP01 through LP09 or blanks. When blanks are entered,
the reports are written to a file named volumename.S$SLARPT. This file is overwritten each time it
is used.

For more information about the ISL command, including the other prompts of the ISL command,
refer to the production operation manual for the DX10 Operating System.
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5.3.2 The XSLA Command

The XSLA command compresses the current log file regardiess of whether or not it is full, con-
catenates it onto volumename.S$DML, and reports on the entire contents of that file including the
previously compressed log files. The XSLA command can be executed at any time.

Enter the XSLA command as follows:
[]XSLA

EXECUTE LOG ANALYZER REPORT
LEVEL(1,2): 1
ANALYSIS OUTPUT PRINTER(0-9): 0

Enter the number of the report level and a number within the range 0 through 9 for ANALYSIS OUT-
PUT PRINTER. When 0 is entered, the report is written to the file named volumename.S$SLARPT.
When a number within the range 1 through S is entered, the report is written to the LP device hav-
ing that number. For example, LP02 prints the report when the number 2 is entered for ANALYSIS

OUTPUT PRINTER.

5.4 SYSTEM LOG RECORDS

The system log analysis tasks analyze and report on certain types of records on the system iog.
Both level one and level two reports use these records. Each type of system log record analyzed by
the tasks is described in the following paragraphs. The system log files are identified as .S$SLG1

and .S$SLG2.

All system log records contain the date and time of occurrence of the recorded event as the first
two fields of the record. The date is expressed as a Julian date, and the time is expressed relative
to the 24-hour clock.

Figure 5-1 is an example of a printout of system log records.
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003:0915 **** [OG STARTED ****kkkkhhhkhhkrhhhkhhhhhhhhhhhhhhhhhhkhhhdkkhddhh sk
G63:0915+8T07 ERR=07 IID=FF L=08 A=0020 107B
ST05 RID=1C F=00 B=0000 0000
003:0926 MEM BIT=15 ROW=02 CORRECT=Y BASE=00000 MEM=64KB TYPE=1 TPCS=FB10
003:0927 STAT DEV=DS06 READS=0010 WRITER=0000 OTHER=0001 RETRIES=0000
003:0927+DS07 ERR=18 IID=37 L=04 A=FOF0 0600 0000 0000 0006 15FA 0800 9001
ST08 RID=3C F=00 B=0001 0400 0000 0000 0006 15FA 0800 1000
003:0928 STAT DEV=DS05 READS=0174 WRITES=0000 OTHER=0002 RETRIES=0000
003:0930 STAT DEV=DS05 READS=016E WRITES=0000 OTHER=0001 RETRIES=0000
003:0930 STAT DEV=DS06 READS=0168 WRITES=0000 OTHER=0000 RETRUES=0000
003:0931+DS05 ERR=14 IID=07 L=11 A=00F0 0300 0100 0000 E506 062E 0801 9880
ST08 RID=07 F=06 B=0001 0300 0100 0000 1B0O 0626 0803 1000
003:0931+DS05 ERR=14 IID=07 L=11 A=00F0 0300 0100 0000 E506 062E 0801 9880
ST08 RID=07 F=06 B=0001 0300 0100 0000 1B0O 0626 0803 1000
003:0931+DS05 ERR=14 IID=07 L=11 A=00F0 0300 0100 0000 E506 062E 0801 9880
ST08 RID=07 F=06 B=0001 0300 0100 0000 1BOO 0626 0803 1000
003:0931+DS05 ERR=14 IID=07 L=11 A=00F0 0300 0100 0000 E506 062E 0801 9880
ST08 RID=07 F=06 B=0001 0300 0100 0000 1B0OO 0626 0803 1000
003:0942 MEM BIT=15 ROW=02 CORRECT=Y BASE=00000 MEM=64KB TYPE=1 TPCS=FB10
003:0949+MT01 ERR=45 IID=26 L=05 A=0000 0000 5452 0000 0000 BA80O 8603 8A20
ST08 RID=79 S=03 B=0000 0000 0000 0000 2580 4F80 8603 1000

Figure 5-1. Typical System Log File Listing

£.4.1 Devics Error Records

Device error records are generated by the device service routine (DSR) for that device. The follow-

ing is an example of a device error record.

EXAMPLE 1

311:1538+MT02 ERR=43 IIN=0D L=06 A=8000 0000 0000 0000 0048 1AEQ 4602 SAO0l
STFF RID=6B F=00 B=0000 0000 0000 0000 0048 1AEO0 4602 1000

The fields of the device error record are as follows:

ERR Type of Shown in hexadecimai. This number is from errors occur-
ring when SVC >00 is issued.

D Installed task ID, shown in hexadecimal.
L LUNO assigned for this I/O request, shown in hexadecimal.
A Controller image after the error occurred. For TILINE devices, eight

words of data follow. For CRU devices, two words of data follow. Shown
in hexadecimali.

P Occurs only when error is in the SVC call block, such as an illegal opera-
tion code. The following six words show the SVC call block in
hexadecimal.
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Station requesting 1/O services, shown in decimal.
Task run ID, shown in hexadecimal.

Number of controller retries, shown in decimal. When S, operation suc-
cessfully completed. When F, operation failed.

Controller image before the error occurred, shown in hexadecimal. (Valid
for TILINE devices only.)

5.4.2 Memory Error Records
Computer memory can have two types of errors, correctable and noncorrectable. Correctable
errors cause a log record describing the error to be written. Noncorrectable errors cause a level

two interrupt.

An example of a memory log record is as follows:

EXAMPLE 2

311:1411 MEM BIT=00 ROW=0C CORRECT=Y BASE=00000 MEM=64KB TYPE=1 TPCS=FB10

The fields of the memory error record are as follows:

BIT

ROW

CORRECT

BASE

MEM

TYPE

TPCS

2250696-9701

The number of the failing bit shown in hexadecimal. Bits >0 through
>0F represent memory data, bits >10 through >15 represent ECC bits.

The row of memory chips in which the error occurred, shown in hex-
adecimal. The value is within the range >0 through >03F. (There are
32K bytes of memory per row.)

The letter Y indicates a correctable error. The letter N indicates a non-
correctable error.

Starting physical memory address of the memory on the controller
board, shown in hexadecimal.

Number of kilobytes (KB) of memory on the controller board, shown in
decimal.

Memory type. 0 = memory, 1 = cache memory.

TILINE Peripheral Control Space address, shown in hexadecimal. The
controller interrogates the memory through this address.
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5.4.3 Cache Memory Error Records
Cache memory errors produce an additional log record. The following is an example of a cache
memory error. :

EXAMPLE 3

311:1459 MEMC BANK=B PARITY: A=G, B=G BASE=15000 MEM=64KB EVEN=N TPCS=FB10

The fields of the cache memory error record are as follows:

BANK The memory bank (A, B) where the error occurred.

PARITY Status of parity bit in the bank. For example, PARITY A = G indicates
that the parity in bank A is good. Values are banks A or B, G for good, B
for bad.

BASE Starting physical memory address of the memory on the controller

board, shown in hexadecimal.

MEM Number of kilobytes (KB) of memory on the controller board, shown in
decimal.
EVEN Y indicates that the error occurred on an even-address word boundary.

N indicates that the error occurred on an odd-address word boundary.

TPCS TILINE Peripheral Control Space address, shown in hexadecimal. The
controller interrogates the memory through this address.

5.4.4 Statistics Records

The DSRs generate log records that summarize statistics of device use. Three counters are kept
for all devices; one each for reads, writes, and other events. A fourth counter counts disk errors.
The statistics record is written when the number in any of these counters exceeds >7FFF. Addi-
tionally, statistics records for disk devices are written when a disk is unloaded.

.....

oliowing is an exampie of a statistics record.

311:1437 STAT DEV=DS07 READS=009E WRITES=0030 OTHER=0000 RETRIES=0000

The fields of the statistics record are as follows:

DEV Device name.
READS Number of read operations performed, shown in hexadecimal.
WRITES Number of write operations performed, shown in hexadecimal.
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OTHER Number of other operations performed, shown in hexadecimal.

RETRIES Number of errors received from the controller, shown in hexadecimal.
Applies only to disks.

5.5 SYSTEM LOG ANALYSIS TASK REPORTS

The following paragraphs describe the reports generated by the system log analysis tasks. Infor-
mation about reading and interpreting each report is included, along with the report examples.

5.5.1 Level One Report
The level one report is the short form report designed for the system operator and data center
manager. This report presents summarized system log record information in the following order:

1. Device class

2. Device number

3. The date/time of this report

4. Ascending hexadecimal error number

The system log records are analyzed by device number within device class. Memory is treated as a
device class. Devices that have not generated log records are not included in the reports. The sum-
marized information is listed in ascending order of hexadecimal error number.

The order of appearance of device classes is as follows:
CRxx, CSxx, DKxx, DSxx, LPxx, MTxx, RPxx, MEM, MEMC

For example, when there are records only for class DS and class MT, the DS class records are
presented first, (DSO1 followed by DS02, DSO03, etc.) before the MT class records are presented.
The last two device classes presented are memory (MEM) and cache memory (MEMC).

5.5.1.1 Level One Recommendations. The system log analysis tasks level one report includes
messages recommending that the user contact hardware maintenance personnei either
immediately or in the near future. These recommendations are based on a statistical analysis of
errors occurring on hardware devices. Errors caused by faulty media are included in this analysis.
The user is cautioned to review the report for media-related errors before placing a service call to
hardware maintenance personnel. Recommendations are based on a mathematical evaluation of
error severity and frequency. They are only recommendations. The ultimate decision to take
recommended action rests with the user.

5.5.1.2 Example, Level One Report. Figure 5-2 is an example of a level one report, described in
the following paragraphs.

The title at the top of the report states that this is a level one report. The date shown after the
device name category is FROM the date and time of the last statistics record logged for that
device, TO the date and time of this system log report.
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SYSTEM LOG ANALYSIS REPORT -- LEVEL ONE
DS05 FROM 11/20/80 AT 15:02 TO 11/20/80 AT 15:02
1 18 - DEVICE IS OFFLINE
DS07 FROM 11/18/80 AT 15:33 TO 11/20/80 AT 15:31
1 1B - UNIT CHECK ERROR DURING DISK I/0
READS=02C5, WRITES=0054, OTHERS=0001, ERRORS=0001
15 1B - UNIT CHECK ERROR DURING DISK I/O
DSG8 FROM 11/19/80 AT 16:38 TO 11/20/80 AT 15:33
1 1B - UNIT CHECK ERROR DURING DISK I/O
READS=0010, WRITES=0000, OTHERS=0000, ERRORS=0001
1 1D - SEEK INCOMPLETE DISK ERROR
READS=000A, WRITES=0000, OTHERS=0001, ERRORS=0001
MEM FROM 11/20/80 AT 08:53 TO 11/20/89 AT 15:33
11 BIT = 00, ROW = OC, ERROR WAS CORRECTABLE
RECOMMENDATIONS:

MARGINAL ERROR RATE-MEM MAY BE CONSIDERED FOR PREVENTIVE
MAINTENANCE

EXCESSIVE ERROR RATE-DS07 SHOULD BE SCHEDULED FOR
PREVENTIVE MAINTENANCE

END OF SYSTEM LOG ANALVSIS REPORT

Figure 5-2. Level One Report
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The first category of devices in the report is the disk (DS) devices. This is because there were no
system log records found for the device classes CR, CS, and DK.

The DS category begins with DS05. Devices DS01 through DS04 have had no errors since the last
report, and so no mention of them appears. DS05 has had one error involving attempted access
while the device was offline. The hexadecimal error number is >18. DS07 has had 16 errors involv-
ing 1/0 unit checks; the hexadecimal error number is >1B. One of the errors occurred before a
statistics record and 15 occurred after a statistics record. The statistics record shows >02C5 read
operations, >0054 write operations, one other operation, and one error (the one occurring before
this statistics record). The recommendation suggests that device DS07 has an excessive error rate
and should be scheduled for preventive maintenance. DS08 has had one >1B error, and one >1D
error, with a statistics record occurring in between. The first statistics record reflects >0010 read
operations and one error. The second statistics record shows >000A read operations, one other
operation and one error.

The next device category is MEM. The memory of this system has had 11 correctable errors involv-
ing bit 00 of row >0C. The recommendation suggests that device MEM has a marginal error rate
and should be considered for scheduled preventive maintenance.

5.5.2 Level Two Report

The level two report is the long form report designed for the use of those persons familiar with
system hardware and software, and for system maintenance personnel. This report presents sum-
marized system log information and also details each record on the log. The records are sorted in
the same order as the level one report: device class, device number, date, and ascending
hexadecimal error number. As with the level one report, entries appear only for those devices or
device classes for which error records exist on the system log files.

5.5.2.1 Level Two Recommendations. Recommendations are based on the same statistical
evaluation of system log errors as the level one report.

5.5.2.2 Example, Level Two Report. Figure 5-3 is an example of a level two report. The following
paragraphs describe the report.

The title at the top of the report states that this is a level two report. The first device class to be
reported is DSxx. There was one attempt to write on DS05 while it was write-protected, resulting in
an error number >1A, Following the summary statement of this error is the error record itselfand a
statistics record. The device DS07 had one error number >1B (unit check during disk I/0). The error
record is displayed after the summary, followed by a statistics record. DS08 is the last disk to have
errors.

The remaining devices on the example report are MTO1 and MEM. The MEM errors caused a
recommendation that device MEM be considered for preventive maintenance.
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SYSTEM LOG ANALYSIS REPORT -- LEVEL TWO
DS05 FROM 11/06/80 AT 15:51 TO 11/06/80 AT 17:56
1 1A - DISK UNIT IS WRITE PROTECTED
311:1551+DS05 ERR=1A IID=0B L=D5 A=20F0 0300 0l0E 0003 FF78 7726 0800 9801
STFF RID=0B F=00 B=0001 0300 0lO0E 0003 0086 7726 0801 1000
READS=009C, WRITES=0084, OTHERS=0003M ERRORS=0001
DS07 FROM 11/06/80 AT 14:58 TO 11/06/80 AT 15:57
1 1B - UNIT CHECK ERROR DURING DISK I/O
311:1458+DS07 ERR=1B IID=16 L=D0 A=10F0 0600 0100 0000 00A4 13AC 0802 9001
STFF RID=16 S=01 B=0001 0200 0100 0000 00A4 13AC 0802 1000
READS=054E, WRITES=0050, OTHERS=0000, ERRORS=0001
DS08 FROM 11/06/80 AT 15:37 TO 11/06/80 AT 15:37
1 18 - DEVICE IS OFFLINE

311:1537+DS08 ERR=18 IID=37 L=06 A=FOF0 0600 0000 0000 0006 1862 0400 9001
ST09 RID=67 F=00 B=0001 0400 0000 0000 0006 1862 0400 1000

MTO01 FROM 11/06/80 AT 15:39 TO 11/06/80 AT 15:39

1 43 - DEVICE IS OFFLINE

311:1539+MT01 ERR=43 IID=0D L=06 A=8000 0000 0000 0000 0048 37EQ0 8602 8A0l
STFF RID=6E F=00 B=0000 0000 0000 0000 0048 37E0 8602 1000

MEM FROM 11/06/80 AT 14:11 TO 12/01/80 AT 15:44
2 BIT = 00, ROW = 0C, ERROR WAS CORRECTABLFE

311:1411 MEM BIT=00 ROW=0C CORRECT=Y BASE=00000 MEM=64KB TYPE=1 TPCS=FB1l0
336:1544 MEM BIT=00 ROW=0C CORRECT=Y BASE=00000 MEM=64KB TYPE=1 TPCS=FB1l0

RECOMMENDATIONS:
MARGINAL ERROR RATE-MEM MAY BE CONSIDERED FOR PREVENTIVE MAINTENANCE

END OF SYSTEM LOG ANALYSIS REPORT

Figure 5-3. Level Two Report
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5.6 ABNORMAL CONDITIONS

Under certain adverse conditions, one or more of the following messages may be output by the
system log analysis tasks. This indicates the existence of abnormal conditions.

ERROR IN READING THE SYSTEM LOG FILE, ERROR =

ERROR IN DEVICE CASE STATEMENT, DML =

ERROR IN NON-DEVICE CASE STATEMENT, DML =

DML FILE READ OF CAT RECORD FAILED, ERROR =

SVC CALLED TO GET FILE CHARACTERISTICS FAILED, ERROR =
FIRST SVC CALL FAILED, ERROR =

SECOND SVC CALL FAILED, ERROR =

BUF WRITE FAILED, ERROR =

CAT WRITE FAILED, ERROR =

ERROR IN DECODE OF DEVICE MESSAGE, DML =
ERROR IN CACHE MEMORY MESSAGE CONVERSION, DML
ERROR IN STATUS MESSAGE CONVERSION, DML =
ERROR IN SYSTEM MESSAGE CONVERSION, DML =
ERROR IN TASK MESSAGE CONVERSION, DML =
DMI, FILE WRITE ERROR, ERROR =

ERROR IN MEMORY MESSAGE CONVERSION, DML
ERROR IN DML FILE READ, STATUS =

It

NOTE

File, read, and write errors give a status code error. This code is
listed in the Error Reporting and Recovery Manual for the DX10
Operating System. For the DML FILE READ messages, the error
code 0030 indicates that the file volumename.S$DML is a null file.

5.6.1 Task Abnormal Termination Messages

When a task terminates abnormally, a log message is output describing the reason for the termina-
tion. If the task has an end action routine that resets end action, then no message will be output. if
the end action routine does not reset end action, then the following log message will be output
when the task finally terminates.

202:1006 TASK ERR=01 IID=02 RID=03 ST04 WP=535E PC=3714 ST=D88F

where:

ERR is the type of error (refer to Table 5-1)

D

RID

STxx

WP

2250696-9701

is the installed ID of the task requesting services from the DSR.
is the run-time 1D of the task requesting services from the DSR.
is the station of the task requesting services, where xx is the station number.
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PC is the program counter.

ST is the contents of the status register.

Table 5-1. Task Error Code Meaning

Error Code Meaning

01 A nonrecoverable memory parity error occurred.

02 The task tried to execute an undefined instruction.

03 The task accessed an illegal TILINE address; the illegal address could be an
address of a memory location that is not provided for the system installed.

04 The task tried a SVC call with an illegal SVC code.

05 The task tried to access a memory address outside of its memory area.

06 The task tried to execute a privileged instruction.

07 The task was terminated with a Kill Task SVC.

08 The installed memory configuration is not big enough to allow the task to be
loaded.

09 The accessed map segment was not present in memory.

0A An execute protection violation occurred.

OB The task performed a write-protected segment.

ocC The task caused a condition where the stack parameters were exceeded (stack
overflow).

oD A hardware breakpoint address error occurred.

OE Timeout error (the 12-millisecond clock expired).

OF An overflow protection violation occurred.

10 Task aborted by terminal. (Reset, CMD key sequence.)

Note:

In both device and task error messages, a station ID of >FFFF means no station.
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Disk Copy Procedures

6.1 INTRODUCTION

This section contains procedures used to copy DS990 system disks; specifically, the procedures
used to copy and load the operating system from the fixed and removable media of the CD1400
disk drive.

NOTE

The two disks of the CD1400 are treated as two separate disk drives.
The master cartridge containing the DX10 operating system is
mounted in the disk drive as the removable cartridge. Then, either
the fixed platter or the removable cartridge may be used as the
system disk.

6.1.1 Background Information

The backup/copy/restore functions on most DS990 systems use standard utilities. There are two
different backup procedures that may be used to copy the system disk: DCOPY (Disk
Copy/Restore) or CD (Copy Directory). DCOPY is faster than CD but offers no disk compression
and is restricted to copying disks of the same type only. CD is a more general copying procedure
that copies disks of different types and offers disk compression. Normally, CD directory copying
uses the following utilities:

o Backup Directory (BD)
e  Verify Backup (VB)

e  Copy Directory (CD)

e  Verify Copy (VC)

. Restore Directory (RD)

DCOPY and CD procedures are described in detail in the DX70 Operating System Production
Operation Manual, Volume II, part number 946250-9702.

The CD1400 media is not guaranteed to be error-free, and copying problems occur if there are bad
tracks on the disk. If a bad track is identified, BD, CD, and RD treat that disk space as being used
already and copy the data elsewhere. Also, DCOPY may copy a good track onto a bad track if the
bad tracks on both disks are asymmetrical. Hence, copies of the CD1400 media using the DCOPY
procedures cannot be made properly.
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NOTE
The following procedures describe the steps that must be per-
formed in order to copy a DX10 3.4 operating system from a
removable disk cartridge (with or without bad tracks) to a fixed plat-
ter (with or without bad tracks) in a CD1400/32 or CD1400/96 disk
drive.
6.2 HARDWARE CONFIGURATION
in order to perform an initial program load, the hardware must be configured as follows:
Device Interrupt Address

CD1400 13 TILINE >F800

At least one of the system devices must be configured as follows:

Device Interrupt CRU Address
911 VDT 10 >100
913 VDT 11 >0C0
733 ASR/KSR 6 >000

6.3 NOTATION CONVENTIONS

In the detailed procedures of this séction, the following conventions are used to describe user
interaction when responding to SCI prompts.

* <CR> denotes a carriage return when using the RETURN key on the 911 VDT or the
NEWLINE key on the 913 VDT.

. When user responses are required for interactive prompts, those responses are pre-
ceded by @. For example, @ INV <CR> means the user enters INV, followed by a car-
riage return.

° The default value to an interactive prompt is enclosed in parentheses. For example,
UNIT NAME: (DS01) means the default, DS01, is accepted by entering <CR>.
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6.4 SUMMARY OF CD1400 INITIALIZE/COPY/LOAD PROCEDURES

The procedures of paragraph 6.5 give detailed steps for copying a DX10 operating system from the
master disk onto the CD1400 fixed platter and then loading the system from the CD1400. A sum-
mary of these procedures, using the same numbered steps as the detailed procedures of
paragraph 6.5, follows.

1.

2.

10.

11.

12

13.

14,

Install cartridge with DX10 operating system in CD1400.

Perform an Initial Program Load (IPL) from the removable cartridge using the program-
mer’s or operator’s panel.

Bid SCI.

Initialize System (IS).

Modify Terminal Status (MTS) to VDT mode.

Quit (Q).

Bid SCI.

Initialize New Volume (INV) or Initialize Disk Surface (IDS) for the fixed platter.
Show Volume Status (SVS).

Copy Directory (CD).

Create System Files (CSF).

Modify Volume Information (MVI).

Perform IPL from fixed platter and check operating system.

Quit (Q).

6.5 DETAILED CD1400 COPY AND LOAD PROCEDURES

To copy and load the operating system from CD1400 disk drives, perform the following steps:

1.

Install the master disk cartridge containing the DX10 operating system in the CD1400
disk drive and powerup the drive as follows:

a. Install the cartridge in the disk drive.
b. Actuate the START/STOP switch and verify that the indicator is lit.

c. Verify that the READY indicator ceases blinking and remains lit.
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d. Verify that the FAULT indicator is extinguished.

e. Remove write protection from the removable cartridge by deactivating the WRITE
PROTECT CART switch. Verify that the corresponding indicator is extinguished.

2. Perform an IPL from the removable cartridge using the programmer’s panel (standard) or
operator’s panel (alternate), as follows;

.

a. Change the contents of address >84 from >0800 to >0400 and perform a program
load from the programmer’s panel as follows:

M
2
3)
(4)
(5)
(6)
0]
®
©)

Press the HALT/SIE switch.
Press the RESET switch.
Press the CLR switch.

Press the 8 data switch.
Press the 13 data switch.
Press the MA (ENTER) switch.
Press the MDD switch.

Press the 4 data switch.

Press the 5 data switch.

(10) Press the MDE switch.

(11) Press the LOAD switch.

b.  Alternately, perform a program load from the operator’s panel as follows:

M

@

3)
(4)

Remove write protection from the fixed platter by actuating the WRITE PRO-

TECT FiXED switch. Verify that the corresponding indicator is extinguished.

Write-protect the removable cartridge by actuating the WRITE PROTECT

P,

CART switch. Verify that the corresponding indicator is iit.
Turn the front panel key switch to LOAD and then back to ON.

Wait a few seconds and then remove write protection from the removable car-
tridge. Verify that the WRITE PROTECT CART indicator is extinguished.

3. Bid SCI. This is accomplished using the blank orange key and the ! key on the 911 VDT
or the RESET key and the ! key on the 913 VDT. The DX10 menu will appear.

6-4
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4. Initialize the system using the following procedures.

a.

b.

2250696-9701

Enter IS <CR>.
Respond to prompts as follows:

INITIALIZE DATE AND TIME

YEAR: @ 1981 <CR> Enter current year
MONTH: @ 9<CR> Enter current month
DAY: @ 20 <CR> Enter current day
HOUR: @ 15 <CR> Enter hour (24 hour clock)
MINUTE: @ 30 <CR> Enter current minute

INITIALIZE SYSTEM LOG
ATTENTION DEVICE: @ LPO1 (See note)
LOGGING DEVICE: @ LPO1 (See note)
SYSTEM LOG PROCESSOR TASK ID: (05E) <CR>
ANALYSIS OUTPUT PRINTER: (LPO1) <CR>
USER LOG PROCESSOR TASK ID: (0) <CR>
111:0925 **** LOG STARTED *********xssssnaunssass

WARMSTART PROCEDURE COMPLETE

NOTE

In the ISL procedure use any output device available (i.e., any
printer, KSR, ASR, or VDT, with hardcopy devices being preferable).
Use ME as a final option only. If a LP300/LP600 printer is selected,
modify the device state as follows: A Modify Device State (MDS)
command must be used with printers that use 8-bit code, because
DX10 is set for 7-bit code by default. The List Device Configuration
(LDC) command will display the code bit status for each device.
DX10 responds to the LDC command with a column CODES, with an
N to indicate a 7-bit code and a Y to indicate an 8-bit code for the
device. To change an 8-bit code for a printer enter: MDS DN = LPXX,
CODE8 =Y <CR>, where LPXX is the printer name. The MDS com-
mand must be repeated each time an IPL is performed.

6-5



6 - Disk Copy Procedures

OP — Operating Procedures

¢. Enter <CR>.

5. Perform a Modify Terminal Status (MTS) command in order to put the terminal in the
VDT mode, as follows:

a. Enter MTS <CR>.
b. Respond to the prompts as follows:
MODIFY TERMINAL STATUS
TERMINAL NAME: (ST02) <CR> (See note)
NEW STATUS (ON/OFF): <CR>
NEW MODE (TTY/VDT): @ V <CR>
LOGIN REQUIRED?: @ N <CR>
USER PRIVILEGE CODE: <CR>

DEFAULT MODE (TTY/VDT): @ V <CR>

NOTE
The control monitor will display the station identification assigned
to the control terminal presently in use.
6. Quit SCI by entering Q <CR>.
7.  Bid SCI. The DX10 menu will appear.
8. Initialize New Volume (INV) as described in the following.
a. Enter INV <CR>,
b. Respond to the prompts as follows:
INITIALIZE NEW VOLUME
UNIT NAME: @ DS02 <CR>
VOLUME NAME: @ VL02 <CR>
NUMBER OF VCATALOG ENTRIES: (342) <CR>
BAD TRACK ACCESS NAME:. <CR>

DEFAULT PHYSICAL RECORD SIZE: (768) <CR>
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HARDWARE INTERLEAVING FACTOR:
FORCE CLEARING OF DISK:
USED AS SYSTEM DISK?:
LISTING ACCESS NAME:
TRACK 1 LOADER ACCESS NAME

LOADER ACCESS NAME:

NOTE

6 - Disk Copy Procedures
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(1) <CR>
(NO) <CR>
(YES) <CR>

<CR>

<CR>

If the INV command executes properly, proceed to step 9. The DX10
menu will appear. If the INV command does not execute properly,

proceed with the following substep c.

If the fixed platter has not been initialized after the INV prompts are completed, the
IDS prompt will appear on the monitor, as follows:
IDS — USER MUST EXECUTE IDS COMMAND BEFORE FIRST INV COMMAND. To

execute IDS, proceed as follows:
(1) Enter <CR>.

(2) Enter IDS <CR>,

Respond to prompts as follows:

INITIALIZE DISK SURFACE

UNIT NAME: @ DS02 <CR>
INITIALIZE NEW VOLUME: (YES) <CR>
BAD TRACK ACCESS NAME: <CR>
LISTING ACCESS NAME: <CR>

INITIALIZE NEW VOLUME

VOLUME NAME:
NUMBER OF VCATALOG ENTRIES:
DEFAULT PHYSICAL RECORD SIZE:

HARDWARE INTERLEAVING FACTOR:

@ VL02 <CR>
(342) <CR>
(768) <CR>

(1) <CR>
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USED AS SYSTEM DISK?: (YES) <CR>
LOADER ACCESS NAME: <CR>
9. Perform the Show Volume Status (SVS) command as follows:
a. Enter SVS <CR>.
b. Respond to prompts as follows:
SHOW VOLUME STATUS
VOLUME NAME: <CR>
DRIVE NAME: @ DS01 <CR>
OUTPUT ACCESS NAME: <CR>
¢. The monitor dispiay resuiting from SVS is shown in the following. The VOLUME
NAME and other information about the operating system in the removable car-
tridge is given. Record the VOLUME NAME and use it in step 10 in response to the
INPUT PATHNAME prompt.
VOLUME NAME: REL34 ADUS: 52544 #BAD: 0 BYTES/ADU: 256 -
AVAILABLE: 52061 LARGEST AVAILABLE BLOCK: 52061 CONTROLLER ERROR: 0
PRIMARY SYSTEM IMAGE: RLSYS SECONDARY SYSTEM IMAGE:
NAME INSTALLED: REL34
10. Perform the Copy Directory (CD) command as foilows:
a. Press CMD to return to the SCI menu.
b. Enter CD <CR>.
c. Respond to the prompts as follows:

COPY DIRECTORY

INPUT PATHNAME: @ REL34 <CR> Enter VOLUME NAME
recorded in step 9

OUTPUT PATHNAME: @ VL02 <CR>
CONTROL ACCESS NAME: <CR>
LISTING ACCESS NAME: <CR>

OPTIONS: (ADD) <CR>
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NOTE
It may takg 45 minutes for copy directory to execute, depending on
memory size.
11. Perform the Create System Files (CSF) command as follows:

a. Press CMD to return to the SCI menu.
b. Enter CSF <CR>.
c. Respond to the prompts as follows:

CREATE SYSTEM FILES

VOLUME NAME: @ VL02 <CR>
MEMORY SIZE IN KBYTES: (128) <CR>

DISK SECTOR SIZE IN BYTES: (256) <CR>

NOTE
Error 27 will be reported the first time CSF is entered on DX10
release 3.4.1. It is not necessary to repeat CSF because error 26 will
be reported on any further attempts. Ignore these errors.
12. Perform the Modify Volume Information (MVI) command as follows:
a. Press CMD to return to the SCI menu.
b. Enter MVI <CR>.
c. Respond to the prompts as follows:
MODIFY VOLUME INFORMATION
CONTROL ACCESS NAME: (ME) <CR>
MVI
DISC?: @ DS02 <CR>
COMMAND (L, C, S, Q)?: @ C<CR> L = List, C = Change;

S = Switch (primary/
secondary); Q = Quit
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WHICH ITEM (S, O, P, L, D, V, W)?:

PRIMARY:

SECONDARY:

SELECT:

COMMAND (L, C, S, Q)?:

WHICH ITEM (S, O, P, L, D, V, W)?:
PRIMARY:

SECONDARY:

SELECT:

COMMAND (L, C, S, Q)?:

WHICH ITEM (S, O, P, L, D, V, W)?:
PRIMARY:

SECONDARY:

SELECT:

COMMAND (L, C, S, Q)7

WHICH ITEM (S, O, P, L, D, V, W)?:
PRIMARY:

SECONDARY:

SELECT:

COMMAND (L, C, S, Q)7

6-10

@ S <CR> System image;
Overlay; P = Program;
Loader; W = WCS;
Diagnostics;

Volume name

orow
W

<<

@ RLSYS <CR>
@ <CR>

@ (P) <CR>

@ C <CR>

@ O <CR>

@ S$OVLYA <CR>
@ <CR>

@ (P) <CR>

@ C <CR>

@ P <CR>

@ S$PROGA <CR>
@ <CR>

@ (P) <CR>

@ C <CR>

@ DMXDOCS <CR>
@ (P) <CR>

@ L <CR>
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The displayed listing should be as follows:

PRIMARY SECONDARY SELECTED
SYSTEM IMAGE:  RLSYS P
PROGRAM FILE:  S$SPROGA P
OVERLAY FILE:  S$OVLYA P
LOADER FILE:  S$SLOADER DMXDOCS P
WCS FILE: P
DIAGNOSTICS: ==———m- N

VOLUME NAME: VL02

COMMAND (L, C, S, Q)%
If a discrepancy is noted in any of the above entries, enter: C <CR>. Make the
changes required. If all are correct, enter: Q <CR>.

d. Perform a quit SCl command by entering: Q <CR>. The operating system should
now be on the fixed platter.

13. Perform an IPL procedure from the fixed platter using either the programmer’s panel
(standard) or the operator’s panel (alternate) and check the operating system, as foilows:

a. Load the operating system using the programmer’s panel as follows:
(1) Press the HALT/SIE switch.
(2) Press the RESET switch.
(3) Press the LOAD switch.
The operating system should now load.
b. Alternately, load the operating system using the operator’s panel as follows:

(1) Write protect the fixed platter by actuating WRITE PROTECT FIXED and verify-
ing the indicator is lit.

(2) Remove write protection from the removable cartridge by deactivating WRITE
PROTECT CART and verifying the indicator is extinguished.

(3) Turn the front panel key switch to LOAD and then back to ON.
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6-12

14.

15.

16.

17.

18.

19.

20.

(4) Wait a few seconds and remove write protection from the fixed platter.
The operating system should now load.

c. Perform the following commands to ensure that the copied operating system is
operational:

(1) Bid SCI

(2) Perform an Initialize System (IS) command.

(3) Perform a Modify Terminal Status (MTS) command.

(4) Enter Quit (Q).

(6) Bid SCI.

(6) Perform a List Device Configuration (LDC) command. This command will
show how the operating system has been sysgened. In order to test any
device, it must be configured as indicated in the LDC listing.

(7) Perform a List Directory (LD) command.

(8) Perform a Print File (PF) command.

Enter Quit (Q).

NOTE
If the customer’s media was used, the disk copy procedures are

now complete. If not, perform the following procedures to erase the
fixed platter.

Perform an IPL from the removable cartridge by performing the procedures of the
preceding siep 2.
Bid SCI.

Erase the operating system from the fixed platter (DS02) by performing an Initialize New
Volume (INV) as previously described.

Enter Quit (Q).
Halt the computer.

Remove the removable cartridge from the disk drive.
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Preventive Maintenance

1.1 INTRODUCTION

NOTE

By publication of the preventive maintenance schedules, pro-
cedures, and time intervals in this section, Texas Instruments
assumes no liability or contractual requirement. The procedures are
intended as a guide for use by customers, Tl CRs, or other qualified
service personnel and may be performed during routine service
calls. They are for reference only and are subject to change without
notice.

Preventive maintenance (PM) is a recommended scheduled maintenance program to keep equip-
ment in good working order in a wide range of environments with varied rates of usage. PM is
intended to minimize downtime and reduce the frequency of service calls.
PM is useful for assuring consistent system performance. However, when performing PM pro-
cedures be careful to avoid inducing system problems. Aggressive cleaning can cause unwar-
ranted system downtime. Dirty environments may require more frequent PM procedures than
those recommended.
A good visual inspection is the first step in every scheduled maintenance task. Look for dirt, corro-
sion, wear, binds, and loose connections. Correcting these conditions will prolong usable equip-
ment life and increase reliability. Do no more than the recommended PM on equipment that is
operating properly.
At the conclusion of the PM procedures have the user bring the system up and verify that aii units
are working correctly in response to the operating system. In the following procedures, customer
PM is limited to:
¢ Cleaning the exterior of components and enclosures
. Cleaning the filter for the 17-slot chassis
U Cleaning and inspecting the 979A tape transport as follows:
— Heads and capstan (daily)
— Vacuum column (weekly)

— Phototransistors (weekly)
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1.2 SCHEDULE CHART

The following charts describe the standard configuration PM schedules. Unless otherwise noted
the numbers represent the recommended time intervals in months.

6/13-Slot
DS990 Model 2 Chassis FD1000 911 820

Clean Exterior 3
Clean Filter 3
Run Diagnostics 3
Inspect Heads

Inspect Belt

Clean Stepper Motor

Inspect Ribbons

Clean Carriage Rods

Lubricate Guide Rods

Oil Gear Eyelet

Vacuum Interior

WWwww w
w
w

WWwwww

Vacuum Interior 12 12
Check Head Align 12
Clean Filter 12

6/13-Slot
DS990 Model 3 Chassis FD1000 DS10

Ciean Exterior
Clean Filter

Run Diagnostics
Vacuum

Inspect Heads 3
Inspect Spindle

Inspect User’s Cartridge

Inspect Belt

Clean Stepper Motor

wWww
[~)

WWWLWWWWWLW

W

Iw AW

Inspect Fixed Head and Disk
Replace Absolute Air Filter
Check Head Alignment
Check Index to Burst

Check Power Supply

Purge Air System

DO Mm
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13-Slot
DS990 Model 4 Chassis

DS10

911

Clean Filter 3
Clean Exterior 3
Run Diagnostics 3
Vacuum

Inspect Heads

Inspect Spindle

Inspect Users Cartridge

Inspect Belt

WWWWLWWwWWwow

Inspect Fixed Head and Disk
Replace Absolute Air Filter
Check Head Alignment
Check Index to Burst

Check Power Supply

Purge Air System

[o> I B e >N e) B >R e ]

Vacuum Interior

12

13-Slot
DS990 Model 6 Chassis

DS25

911

Clean Exterior 3
Clean Filter 3
Run Diagnostics 3
Inspect Heads

Lubricate Spindle

Inspect Lid Gasket

Inspect Disk Pack Area

Inspect Drive Belt

W WWWWwwWwww

Replace Absolute Air Filter

Check R/W System Alignment

Check Positioning System Alignment
Check Spindle Drive System

Check Spindle Grounding Brush
Purge Air System

[o 20N> 2o >IN B o> o))

Vacuum

12

2250696-9701
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13-Slot
DS990 Models 7 and 9 Chassis

CD1400

911

Clean Exterior
Clean Filter
Run Diagnostics

Www

Replace Absolute Filter
Clean Inner Prefilter
Vacuum Interior

Purge Air System

Run Diagnostics

12
12

12
12

1

2

13-Slot
DS990 Model 8 Chassis

DS50

911

Clean Exterior 3
Clean Filter 3
Run Diagnostics 3
Inspect Heads

iubricate Spindie

Inspect Lid Gasket

Inspect Disk Pack Area

Inspect Drive Belt

WWWLWWLWWWWwW

Replace Absolute Air Filter

Check R/W System Alignment

Check Positioning System Alignment
Check Spindle Drive System

Check Spindle Grounding Brush
Purge Air System

DO OOOd

-
[\&)
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17-Slot
Chassis

DS50

911 979A

Inspect/Clean Capstan
Inspect/Clean Vacuum Column
Inspect/Clean Phototransistors

Daily
Weekly
Weekly

Clean Filters

Clean Exterior

Run Diagnostics
Inspect Heads
Lubricate Spindle
Inspect Lid Gasket
Inspect Disk Pack Area
Inspect Drive Belt

wWww

WWWWWWwLww

Replace Absolute Air Filter

Check R/W System Alignment

Check Positioning System Alignment
Check Spindle Drive System

Check Spindle Grounding Brush
Purge Air System

inspect Relay Contacts

Check Skew Adjustment

Check Speeds

Check Power Supplies

OO O®

(>3« >0o> M)}

Vacuum

12

DS990 Model 29

17-Slot
Chassis

CD1400

911

Clean Exterior
Clean Filter
Run Diagnostics

Run Diagnostics

Replace Absolute Filter
Clean Inner Prefilter

Purge Air System

Inspect Cartridge R/W Heads
Run Diagnostics

Vacuum

12
12
12
12
12
12

12
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17-Slot DS
DS990 Model 30 Chassis 200 911 979A
Inspect/Clean Capstan Daily
Inspect/Clean Vacuum Column Weekly
Inspect/Clean Phototransistors Weekly
Clean Exterior 3 3 3
Clean Filters 3 3
Run Diagnostics 3 3 3 3
Inspect Disk Pack Area 3
Lubricate Spindle 3
inspect R/W Heads 3 3
Inspect Drive Belt 3
Check Spindle Grounding Brush 3
Check R/W System Alignment 6
Check Positioning Alignment 6
Check Spindie Drive System Alignment 6
Replace Absolute Air Filter 6
Purge Air System 6
Inspect Relay Contacts 6
Check Skew Adjustment 6
Check Speeds 6
Check Power Supplies 6
Vacuum 12
Interval Reference
Equipment {Months) Procedure Paragraph
990 ¢-slct chassis 3 1. Clean exterior 1.3
2. Clean filter
3. Run performance
demonstration test (PDT)
under DOCS
990 13-slot chassis 3 1. Clean exterior 1.3
2. Clean filter
3. Run PDT under DOCS
990 17-slot chassis 3 1. Clean exterior 1.4
2. Clean filters
3. Run PDT under DOCS
1-6 2250696-9701



Equipment

Interval
(Months)
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Reference
Procedure Paragraph

911 VDT

DS10 disk drive

DS25/50 disk drive

2250696-9701
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»

~NOOThA WN = o0~

W N =

. Run Diagnostics 1.5
. Vacuum

. Vacuum 1.6
. Inspect heads

. Clean filter

. Inspect spindle area

. Inspect user disk cartridge

. Run PDT under DOCS

. Inspect platter brushes

. Complete 3 months PM

. Inspect fixed head and disk
. Replace absolute air filter
. Check head alignment

. Check index to burst

adjustment

. Check power supply

voltages

. Check static eliminator
. Perform purge procedures

. Inspect heads 1.7
. Lubricate spindle

. Inspect lid gasket

. Inspect disk pack area

. Clean filter

. Inspect drive belt

. Run diagnostics

. Complete 3 months PM
. Replace absolute air filter
. Check R/W system

alignment

. Check positioning system

alignment

. Check spindle drive

system

. Check spindle grounding

brush

. Perform purge procedures
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Equipment

Interval
{Months)

Reference
Procedure Paragraph

DS200 disk drive

CD1400 disk drive

FD800/FD1000
flexible disk

979A tape drive

12

12

Daily

Weekly

. Inspect disk pack area 1.8
. Lubricate spindie

. Clean intake filter

. Inspect R/W heads

. Inspect drive belt

. Run PDT under DOCS

. Inspect grounding brush

NOO A WN -

. Complete 3 months PM

. Check spindle grounding
brush

. Vacuum internal cabinet

. Check R/W system
alignment

5. Check positioning system

alignment

6. Check spindle drive
system alignment

. Replace absolute air filter

. Perform purge procedures

N —

W

o~

. Replace absolute air filter 1.9
. Clean inner prefilter

. Run diagnostics

. Perform purge procedures

B WON-=

1. Inspect and clean heads, 1.10
using diskette head
cleaning kit

. Run diagnostics

. Inspect belt

. Clean stepper motor

HWNR

. Complete 3 months PM
. Check head alignment
. Clean filters

. Vacuum base

BN

Inspect/clean capstan 1.11

1. Inspecti/clean vacuum
column

2. Inspect/clean phototran-
sistors
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Interval Reference
Equipment (Months) Procedure Paragraph

3 1. Run diagnostics
2. Inspect/clean tape path
components

. Complete 3 months PM

. Inspect relay contacts

. Check skew adjustment

. Check forward/reverse
speeds

. Check power supply
voltages

HWON =

[$)]

2230/2260 printers 3 . Inspect cowl 1.12
. Inspect character drum
. Check indicators

. Run diagnostics

HWN =

. Complete 3 months PM

. Check hammer bank servo
. Check paper feed servo

. Check drum alignment

HWN -2

. Lubricate ribbon lift 1.13
. Lubricate paper feed gear
. Clean/lubricate platen
. Clean/lubricate print
hammer
. Lubricate lower carriage
bearings/rails
. Lubricate carriage pulley
. Lubricate right-hand lever
pivot
8. Lubricate platen gear
drive
9. Lubricate platen shaft
assemblies
10. Lubricate forms tractor

LQ45 printer 6

o W N =

~N ®
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Interval Reference
Equipment (Months) Procedure Paragraph

LP300/LP600 6
printers

. Clean air filter 1.14
. Clean hammer bank
. Lubricate shuttle cam
. Lubricate anti-rotation arm
. Lubricate counterbalance
assembly
. Check shuttle drive belt
tension
7. Check paper feed beit
tension

OBWN =

(=2

1.3 6-SLOT AND 13-SLOT CHASSIS
Exterior panels may be cleaned with a damp cloth and wiped dry. The 6-slot and 13-slot chassis
have a washable metallic air filter located at the rear of the chassis. This filter should be cleaned
using the following procedure:

1. Turn off power to the computer.

2. Remove the cover from the tabletop 6-slot chassis to gain access to the filter.

3. Slide out the filter from the rear of the chassis.

4. Clean the filter with a mild spray detergent.

5. Rinse the filter in warm water and shake off excess water.

6. Dry the filter with paper towels or an absorbent cloth.

CAUTION

Do not reinstall the filter until it is completely dry. Moisture injected
by the fan may damage the CPU.

1.4 17-SLOT CHASSIS

The 17-slot chassis has four filters located behind the front grill. Clean these filters as described
in paragraph 1.3. Run the diagnostics that apply to the computer system configuration.
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1.5 MODEL 911 VIDEO DISPLAY TERMINAL
The screen and cabinetry should be wiped with a cloth dampened with water to remove smudges.
The Model 911 has no mechanical moving parts, therefore, PM for the unit is minimal. Good
housekeeping practices by both the CR and the user should keep the terminal in good operating
condition. The CR should vacuum the interior annually.
CAUTION

The CRT retains high voitage even after power is removed from the

unit.
1.6 DS10 DISK DRIVE
The PM procedural details for the DS10 disk drive are listed in the field maintenance manual, part
number 945419-9702, Section 2.
1.7 D$25/50 DISK DRIVE
Detailed procedures pertaining to the DS25/50 disk drives are listed in the Century Data Systems
maintenance manual, part number 10204-901-002-1. Section 2 lists cleaning, lubrication, and
general checks. Major alignment procedures and adjustments are outlined in Section 3 of the
maintenance manual.
1.8 DS200 DISK DRIVE
Century Data Systems maintenance manual, part number 10204-901-002-0, Section 2, contains
procedures for cleaning, inspection, and lubricaton. Section 3 provides detailed instructions on
alignment procedures and checks.
1.9 CD1400 DISK DRIVE
Detailed procedures pertaining to the CD1400 disk drive are listed in the Mode/ CD1400 Disk
System Field Maintenance Manual, part number 945419-9706. Section 2 lists preventive
maintenance procedures.

1.10 FLEXIBLE DISK DRIVES FD800 AND FD1000

The FD800 reference manual is the Shugart LSA800/801 maintenance manual. Section 3 contains
cleaning and inspection procedures and Section 4 details alignment checks and procedures.

The FD1000 field maintenance manual, part number 945419-9703, Section 2, provides cleaning
and inspection instructions. Section 3 provides the details for checks and alignments.
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1.11 979A MAGNETIC TAPE DRIVE

Chapter 2 of the 990 peripheral field maintenance manual, part number 945419-9701, contains the
PM procedures for the 979A tape drive.

1.12 2230/2260 LINE PRINTER

General PM procedures and adjustments, checks, and alignment procedures are listed in the DPC
manual 241735H (Tl part number 2272145-9701), Section 6, for the 2230 and DPC manual 239541G
(Tl part number 2272146-9701) for the 2260.

1.13 LQ45 LETTER QUALITY PRINTER

Detailed procedures pertaining to the LQ45 printer are listed in the Model LQ45 Letter Quality
Printer System Field Maintenance Manual, part number 945419-9705. Paragraph 2.3 lists cleaning
and lubrication procedures.

1.14 LP300/LP600 LINE PRINTERS

Detailed procedures pertaining to the LP300/LP600 printers_are listed in the Mode/ LP300/LP600

Line Printers Field Maintenance Manual, part number 945419-9704. Paragraph 2.1.2 lists cleaning
and lubrication procedures.
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System Troubleshooting

1.1 INTRODUCTION

This section provides troubleshooting aids for the CR to use when a DS990 system malfunction
has occurred. This information is useful when the CR has been dispatched to diagnose and
correct a problem, to return the system to service, and to make the appropriate entries in the site
log.

NOTE

Communications troubleshooting is not covered in this section, but
is included in the 990 Family Communications Systems Field
Reference Manual, part number 2276579-9701.

When troubleshooting a problem in a DS990 computer system, take a logical, step-by-step
approach. It is important that no steps be left out in any phase of diagnosing and correcting the
problem. A skipped step may be the one that leads to the correct solution. It is also important to
keep a step-by-step record of proceedings so that a clear map can be made of tasks that have
been accomplished and tasks remaining to be done.

1.1.1 Minimum Configuration Technique

In some instances the minimum configuration technique is used to diagnose and to isolate the
system malfunction. The minimum configuration technique consists of removing all of the
peripherals and devices except for the CPU, minimum memory, and one |/O device. Diagnostics
and other troubleshooting techniques then can be applied to this minimum configuration. Once
this minimum configuration performance is satisfactory, controllers for peripherals can be
introduced one at a time and problems cleared as they appear.

1.1.2 Environment Evaluation

In diagnosing a system failure and evaluating system performance, the CR should comprehend
the overall system environment. System performance, system reliability, and consequently
system failure, are direct functions of the environment. A dirty environment will lead to a
shortened system component filter life, which if unserviced can lead to system failure. Poor elec-
trical power service, such as electrical noise and ground loops, can lead to intermittent and
unreliable system performance.

2250696-9701 11
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NOTE

Sometimes problems in a system such as electrical noise, intermit-
tents, and transients may be caused by improper grounding. Refer
to Appendix E for a discussion of grounding techniques and the
advantages of system single-point grounding. Refer to the
applicable site preparation manual for the proper electrical power
system grounding.

1.1.3 General Problem Evaluation

The following information should be requested in order to assist the CR in establishing the
reported customer problem. This suggested list is not intended to deviate from current estab-
lished field service procedures. The following questions are intended to alert the CR to internal
and external computer equipment conditions that can affect system performance.

List the problems encountered:

Is the problem intermittent and/or repetitive?

Has the system ever worked properly; i.e., is it an installation problem?
Has any new equipment been added to the system that might have caused the probiem?
Any unusual weather, such as a lightning storm?

Was any equipment moved when the problem surfaced?

Any electrical problems or new construction at the site?

Does the problem seem to be software-related?

— Has the software been changed or resysgened?

— Have the latest software patches been applied?

Does the problem seem to be hardware-related?

— ls it an obhvious CPU problem?

— Is it an obvious peripheral problem?

Does the site meet system power and environmental specifications? (Refer to the
applicable site preparation manual.)
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U Ask the customer to demonstrate the problem. Can it be duplicated?

. Check the system site log for problem history. Are any error messages entered?

. Is thie system dead?

e Is the CPU front panel locked up?

e  Will the system boot?
1.1.4 Troubleshooting Flowcharts
The DS990 systems troubleshooting flowchart shown in Figure 1-1 provides systematic
procedures to isolate the problem to a particular subsystem and/or board. Where appropriate,
Figure 1-1 provides exits for troubleshooting with other stand-alone troubleshooting flowcharts
on power supplies and peripheral devices. The flowcharts have details to isolate more than 90% of
the problems to the subsystem/board level.
The objective of the flowcharts is to guide the CR in obtaining and verifying the over-all system
status at the time of the system failure. This information includes the following status
indications:

e Program counter (PC)

. Workspace pointer (WP)

e  CPU status indicators

o Crash codes

e  Controller and interface board LEDs

° Other system status indicators

This information is used to point to the subsystem, device, or board causing the problem.

1.2 ILLUSTRATIONS

The following iliustrations are used in this section to support troubleshooting the DS990 systems
and the computer chassis power supplies:

Figure Title
1-1 DS990 System Troubleshooting Flowchart
1-2 6-Slot/13-Slot Chassis Power Supply Troubleshooting Flowchart
1-3 Power Supply AC Power Wiring Diagram for 6-Slot Chassis
1-4 Power Supply AC Power Wiring Diagram for 13-Slot Chassis
1-5 17-Slot Chassis Power Supply Troubleshooting Flowchart
1-6 17-Slot Chassis, Rear View
1-7 Rear Cover, 17-Slot Chassis
1-8 Power System Schematic for 17-Slot Chassis
1-9 Encoder Board (High Voltage)
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Figure Title

Functional Diagram for the Encoder Board

Converter Board

Functional Diagram for the Converter Board

Power Supply Control Board

Functional Diagram for the Control Board

+ 5-Volt Main Power Supply

Functional Diagram for the + 5-Volt Main Power Supply
+ 12-Voit Main Power Supply

Functional Diagram for the + 12-Volt Power Supply
Power Supply Test Point Board

i G i G Gy
oL L4L404L0400
OCO~NOOODDWN-—-O

1.3 TROUBLESHOOTING FLOWCHARTS

Figure 1-1 is the DS990 systems troubleshooting flowchart. Figure 1-2 is a troubleshooting
flowchart for the 6-slot/13-slot chassis power supply. Figure 1-3 is an ac wiring diagram of the
6-slot chassis, and Figure 1-4 is an ac wiring diagram of the 13-slot chassis. These wiring
diagrams support Figure 1-2.

The following symbols are used in the flowcharts:

ACTION
DECISION (OR PROCESS)

D

START
(OR TERMINAL)

(NUMBERS INDICATE
PAGE NUMBERS TO)

@ FROM // l—\:/—:!‘//

ON-PAGE CONNECTOR OFF-PAGE CONNECTOR
(NUMERICAL) (ALPHABETICAL)
2276952

Flowchart Symbols
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Figure 1-1.
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HAS
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BOARD BEEN
REPLACED
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REPLACE THE REPLACE
AU BOARD SM1 BOARD
REBOOT
SYSTEM

IS
THERE A
LOADER CRASH

FLASH
CRASH)

OPERATING
PROCEDURES ,
TABLE 1-8

ASK CUSTOMER
TO DUPLICATE
PROBLEM
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THE SYSTEM
WORKING
PROPERLY

CORRECT
PROBLEM

DS990 System Troubleshooting Flowchart (Sheet 1 of 24)
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 2 of 24)
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RUN
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 3 of 24)
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DS990 Systems Troubleshooting Flowchart (Sheet 4 of 24)
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 5 of 24)
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DS990 Systems Troubleshooting Flowchart (Sheet 6 of 24)

2250696-9701



1 - DS990 System Troubleshooting

TR — Troubleshooting

1S
THE DATA
DISPLAYED

0004

ILLEGAL
XOP OR SVC — -

REPLACE

1S
THE DATA
DISPLAYED
0005

MAP ERROR e — —

THE DATA
DISPLAYED
0006

PRIVILEGE
VIOLATION

ASK
TERMINATED
BY KILL TASK
sSve

1S CODE FIRST TIME
EQUAL. TO THROUGH
ZERO

REF OP-
OPERATING
PROCEDURES,
TABLE 5-1
TASK ERROR
MEANING

CORRECT
PROBLEM

1
2280590 (7/24)

Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 7 of 24)
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 8 of 24)
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 9 of 24)
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Figure 1-1.
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 11 of 24)
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 12 of 24)
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Figure 1-1. DS990 Systems Troubleshooting Flowchart (Sheet 14 of 24)
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1.4 17-SLOT CHASSIS POWER SUPPLY DESCRIPTION

The troubleshooting flowchart for the 17-slot chassis power supply is presented in Figure 1-5. The
power supply for the 17-slot chassis (Figure 1-6) is accessible when the rear cover (Figure 1-7) is
opened at the rear of the computer chassis. A schematic for the 17-slot chassis power system is
shown in Figure 1-8.

The following paragraphs give a brief functional description of the encoder board, converter
board, and power modules for the 17-slot chassis power supply. A few troubleshooting aids are
also described for the entire power supply assembly.

Note that many connectors are used in this modular power supply. When troubleshooting, do not
overlook the possibility of a slipped or recessed pin at any one of the connectors making intermit-
tent or no connection.
1.4.1 Power Supply Troubleshooting
Power supply troubleshooting can be greatly simplified by observing the POWER light behavior
during power-up. If the POWER light turns on momentarily, at least one of the + 5-volt supply
modules is working. However, one of the other voltages that the power supply controlier monitors
has failed outside the proper operating range. Therefore, a power shutdown was processed by the
power supply controller board.
If the POWER light turns on and then turns off after a few minutes, the temperature sensing cir-
cuits are likely to be initiating the shutdown. This is indicative of insufficient airflow through the
controller board where the temperature sensing circuits are located; faulty temperature sensing
circuits will give the same symptoms.
If the +5 volts is present, the POWER light should turn on during power-up provided:

e  The interconnection is made at the front panel.

e The interconnection is made at the interrupt plug.

. The SMI board is functioning properly.
These points are specifically addressed in the flowcharts (Figure 1-5).

A schematic diagram of the power system for the 17-slot chassis is presented in Figure 1-8.
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Figure 1-5. 17-Slot Chassis Power Supply Troubleshooting Flowchart (Sheet 1 of 7)
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Figure 1-5. 17-Slot Chassis Power Supply Troubleshooting Flowchart (Sheet 2 of 7)
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1.4.2 Encoder Board Description

On high-voltage units (200 - 240 volts), ac power is applied to the encoder board (Figure 1-9)
through the power cord and fuse F2. (Refer to Figure 1-10.) Current then flows through $1, J7, EMI
filter, and back to the encoder board through J6. J5 provides ac power to the fan motor. J2
supplies power to the converter board. The auxiliary transformer is fused by F1 (1/2 ampere) on the
encoder board. Connection to the transformer is through J3. The plug on J4 is used to adapt the
power supply to the different input voltages.

The low-voltage configuration is the same as the high-voltage configuration with the following
exceptions:

. The EMI filter is bypassed.
. Circuit breaker CB1 is used instead of fuse F2.

1.4.3 Converter Board

Main power is applied to the converter board (Figure 1-11) through J2. (Refer to Figure 1-12). AC is
rectified and filtered by capacitors C1 and C2 and the bridge rectifier which is located on the
power supply rear cover (Figures 1-7 and 1-8). J1 makes connection to and from the filtering and
rectifying components. The filtered dc (320 volts) is then applied to the +5-volt and = 12-volt
power modules through the converter connector J3 and backpanel.

The auxiliary transformer secondary connects to the converter board through J5. The converter
board supplies IVG, + 24V, -24V, and 120HZ ac clock to the backpanel through J4.
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1.4.4 Power Supply Control Board

The power supply control board (Figures 1-13 and 1-14) monitors all main voltage and memory
voltages from the power supplies for undervoltage conditions, and it also monitors the input dc
voltage-good signal (IVG-) from the converter board. Power-down sequence signals are issued
when IVG- goes high, indicating that the input dc voltage to the converter board has dropped to
205 volts dc or less. A -5-volt series regulator on the control board provides the -5V MEM supply
for the backpanel from the -24V and -12V MEM inputs to the control board. Overvoltage detection
is provided on the control board for the -5V MEM supply.

J1 J2 J5

2276963

Figure 1-11. Converter Board
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Figure 1-13. Power Supply Control Board

1.4.5 + 5-Volt and =+ 12-Volt Power Modules

The + 5-volt power module (Figures 1-15 and 1-16) and the + 12-volt power module (Figures 1-17 and
1-18) use the unregulated 320-volt dc input power from the converter board to provide + 5 volts and
= 12 volts dc to the 17-slot chassis backpanel. The + 24 voits developed on the converter board is
aiso appiied to the + 5-voit and * 12-voit power moduies via the chassis backpanel.

The +5-voltand + 12-volt interconnection to the 17-slot chassis backpanel is such that any combina-
tion of +5-volt modules and/or + 12-volt modules can be used and interchanged.
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Figure 1-17. +12-Volt Main Power Supply
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1.5 POWER SUPPLY TEST POINT BOARD

The power supply test point board (Figure 1-19) is a tool that allows easy access to ail of the
voltage points in any 990 computer chassis. The test point board is a PWB that can be plugged
into any fuli-size chassis siot at the front of any 990 computer chassis. it contains 12 barrei-type
test points, one pair for each voltage in the chassis. The test points are color-coded and marked.
They are readily accessible to allow monitoring of each voltage with a voltmeter or oscilloscope
to verify that the voltage is within tolerance. The board also contains six LEDs, one for each
voltage. When the board is plugged into a chassis, the LEDs light to indicate the presence of
voltage.

+5 MEM +12 MAIN +12 MEM =12 MEM -5 MEM +5 MAIN

GND GND GND GND GND GND

P2 P1

2276971

Figure 1-19. Power Supply Test Point Board

1-58 2250696-9701



1 - DS990 System Troubleshooting

TR — Troubleshooting

1.6 SYSTEM LOCKUP AND CRASH ANALYSIS

This section discusses actions that may be taken to determine the cause(s) of system lockup or
crash conditions. It is important to determine whether the problem is due to hardware failure or to
a programming error. It is also important to determine if the problem is of a serious nature so that
no valuable data will be destroyed if an initial program load (IPL) is attempted. Error messages
and status codes may provide useful information that can be used to determine the nature and
sometimes the cause(s) of the problem.

1.6.1 System Lockup Diagnosis

When a system lockup occurs, the system will not respond to inputs from system 1/0 devices (911
VDT, 733 ASR, 820 KSR, etc.). When a system lockup is detected, observe the FAULT light on the
CPU front panel. If the FAULT light is lit, a fatal system crash or a power. problem is indicated.
Refer to paragraph 1.6.2, System Lockup with FAULT Light On. If the FAULT light is not lit, refer to
paragraph 1.6.3, System Not Responding, and to the troubleshooting flowcharts. If the FAULT
light is not lit and the left byte data lights on the CPU front panel are all lit, refer to paragraph 1.6.4,
System Lockup with Disk Activity, and to the troubleshooting flowcharts for further diagnosis.

1.6.2 System Lockup with FAULT Light On

A fatal system crash is indicated by illumination of the FAULT, IDLE, and RUN lights and by
display of a system crash code on the programmer panel. Record the crash code shown on the
data lights and refer to Appendix A for crash code descriptions. By the description of the problem,
determine if it could be caused by a hardware failure. If the system crash code is >20, >27, >AO0, or
>100, a possible level 2 interrupt in a system task could have caused the task to terminate. Check
the CPU status register and workspace register for a logic 1 in the interrupt mask (indicating that
a level 2 interrupt has occurred), and refer to the troubleshooting flowcharts for level 2 interrupt
diagnosis from a system crash. Level 2 interrupts may also be caused by improper software con-
figurations or by programming errors, but only a level 2 interrupt in a system task can cause a
system crash, usually code >20.

Software programming errors will usually be very consistent. If a problem in the operating system
is suspected, a crash dump may be taken that records all system memory and tasks in a special
format on the system disk in the crash file. File .SSCRASH may be analyzed to determine the
problem. Ensure that a backup system is available before writing the system crash information to
the crash file.

1.6.3 System Not Responding

In some cases, a hardware failure other than a disk error or system crash may cause a system
lockup. The system will not respond and no useful work on the system can be accomplished.
Typical hardware failures that can cause this type of system lockup are:

e A faulty TILINE address or data signal line may be destroying (or may have destroyed
already) the system memory area, causing a system routine to get hung in a tight loop.

° The system may be locked up trying to clear an interrupt line that will not toggle.
e A faulty interface board may prevent the system from responding.

e The system may be locked up waiting for an interrupt from a system disk controller that
is malfunctioning.
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Refer to the troubleshooting flowcharts for procedures to determine whether the lockup is due to
software or hardware, and which component may have failed. In some cases where an unforeseen
operating system problem is suspected to be the cause of the system lockup, a system crash can
be forced that will save the system memory and the task information on the crash file .S$CRASH
for the system disk.

Ensure that a backup system is available before writing the system crash information to the crash
file. The crash dump information may then be analyzed by a system analyst to determine the
cause of the problem. To force a system crash, refer to the troubleshooting flowcharts, Figure 1-1,
sheet 3.

1.6.4 System Lockup with Disk Activity

A system disk error during a roll-in or roll-out operation can cause the operating system to lock up
while trying to recover from the error. This condition may be indicated by the left byte data lights
on the front panel all being on and no response from any system 1/O devices. Absence of a disk
interrupt can also lock up the system. Halt the computer and record the eight TILINE peripheral
control space (TPCS) words for the system disk controller (normally >F800). Refer to the DS990
Systems Field Engineering Reference Handbook and the troubleshooting flowcharts for descrip-
tions of each word in the TPCS. By the description of the bits that are set in the disk controller
status registers, determine if the problem is caused by a read error or by a write error, or by an
interrupt that did not occur after a seek operation. Ensure that the customer is using the correct
media if a media problem is suspected. Isolate the problem to a specific assembly and replace it.

An interrupt is issued after completion of disk operation under two conditions:

1. The interrupt enable bit and either the complete bit or error bit in the controller status
words are set. (The operating system resets the complete bit and error bit to disable the
interrupt after servicing the interrupt.)

2. The unit attention interrupt mask bit and the corresponding unit attention bit are set.

If an interrupt condition exists, display the CPU status register and determine by the interrupt
mask if the CPU has recognized the disk interrupt. If it has not, press RUN, then repeat the above
operation to see if the disk interrupt has been recognized. If the interrupt condition has not been
cleared by the system, check the chassis interrupt jumper plug because the interrupt is not
reaching the CPU.

1.7 SYSTEM CONFIGURATION - LDC COMMAND

Table 1-1 is an example of the system software List Device Configuration (LDC) command. This
command will list the devices that were sysgened into the system and their current status. Check
each entry for the correct address, interrupt, and chassis location according to the actual
hardware configuration.
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Table 1-1. Example of LDC Command
Device Type Address Int Chas Pos State Code8
(Hexadecimal)

DS01 Disk F800 13 On N
DS02 Disk F800 13 On N
DS03 Disk F810 11 On N
DS04 Disk F810 11 On N
MTO1 Tape F880 9 On N
LPO1 Printer 0060 14 On N
LPO2 Printer 0020 15 On N
STO1 VDT 0100 10 On N
ST02 VDT 0120 8 On N
STO03 VDT 0440 7 1 4 On N
ST04 vDT 0460 7 1 14 On N
ST05 VDT 04C0 7 1 11 On N
ST06 VDT 04EO 7 1 12 On N
ST07 VDT 0500 7 1 10 On N
STO08 VDT 0520 7 1 8 On N
STO09 VDT 0540 7 1 9 On N
ST10 VDT 0560 7 1 9 On N
STii VDT 0580 7 1 13 Cn N
ST12 VDT 05A0 7 1 13 On N
Note:
The column headings have the following meanings:
Device —  DX10 legal device name.
Type —  Description of device.
Address — The TILINE or CRU address of the device.
Int — The interrupt assigned to the device.
Chas — The chassis in which the device is located:

No entry — main chassis.

1 — first expansion chassis, etc.
Pos — The interrupt assigned to a device in an expansion chassis.
State —  The system software state of the device. The device must be in the ON state in order for

the software to access the device. The SCI MDS command is used to modify this state.
Code8 —  Entry (Y = yes, N = no) designates if the device is capable of handling 8-bit ASCII character

codes.
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1.8 SYSTEM LOG AND SYSTEM LOG MESSAGES

The system log is used by the DX10 operating system and records significant events that occur
during system operation over a period of time. The system log can be a useful tool for diagnosing
equipment problems. The log can document intermittent problems or show the graduai degrada-
tion of a particular peripheral component. It is also useful in determining if a disk drive or only a
particular disk pack is experiencing errors. For TILINE devices, the eight-word TPCS is saved by
DX10 for each 1/O request. If an uncorrectable error occurs after a specific number of software
retries, the original TPCS image is recorded along with the error results. For 16K ECC RAM and
cache memory, DX10 records the occurrence of correctable and uncorrectable errors in the
system log.

A complete explanation of system log records along with examples is given in the OP —
Operating Procedures section of this manual, Section 5, System Log Analysis Tasks.
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Computer CPU Boards

1.1 GENERAL

This section contains information about options, ROM loaders, and field-replaceable components
for the 990/5, 990/10, and 990/12 computer central processor PWBs.

1.2 990/5 COMPUTER

The component layout of the 990/5 computer PWB (part number 2261930) is shown in Figure 1-1. The
functions and positions of the option switches are listed in Table 1-1.

Table 1-1. Function and Position of Option Switches on the 990/5 Computer

Socket Normal
Location Function with Switch in ON Position Position
UG09-1 RESET causes power-up through load trap ON
UG09-2 RESET causes power-up through reset trap OFF
UG09-3 Real-time clock interrupt connected to interrupt level 15 OFF
UG09-4 Real-time clock interrupt connected to interrupt level 5 ON
UG09-5 Backpanel interrupt 5 connected to level 5 OFF
UG09-6 This unit functions as a slave processor OFF

uG09-7 32KB configuration

2261930-0001 Board (32KB) ON
2261930-0002 Board (64KB) OFF
UG09-8 Disable ROM (factory use only) OFF
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Table 1-1. Function and Position of Option Switches on the 990/5 Computer (Continued)

Socket Normal
Location Function with Switch in ON Position Position

UNO8-1 SPIDO(MSB) )

UNO08-2 SPID1 ‘ Slave ON for 0
> Processor ID OFF for 1

UNO08-3 SPID2 ‘

UNO08-4 SPID3(LSB) ).

UTO05-1 SASWO(MSB)

uT05-2 SASW1

uT05-3 SASW2

UToS4 SASWS TILINE starting ON for 0

UT05-5 SASW4 address switches* OFF for 1

uUTO05-6 SASWS5

uT05-7 SASW6

uT05-8 SASW7(LSB)

uuo7-1 Port 1 interrupt connected to interrupt level 8 (INTO8) (P4) ON

uuo7-2 Port 2 interrupt connected to interrupt level 14 (INT14) (P5) ON

uuo07-3 Port 3 interrupt connected to interrupt level & (INTO8) (P8g) CN

*  ON represents logic 0 TILINE address (i.e., the standard position). All switches ON represents 0000.
Port 1 (P4) and port 2 (P5) are asynchronous. '

Port 3 (P6) is synchronous/asynchronous (not implemented on early production models).

733 ASR cable, part number 2261936-0001, connects to P4.

743 KSR cable, part number 2261937-0001, connects to P4.

810 printer cable, part number 2261935-0001, connects to P5.

820 KSR cable, part number 2262096-0001, connects to P5.

Test connector part number is 948550-0001.

N o o s~ 0N
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Table 1-1. Function and Position of Option Switches on the 990/5 Computer (Continued)
Socket Normal
Location Function with Switch in ON Position Position
uuo7-4 ID4(LSB)
uuo7-5 ID3
uuo7-6 ID2 » Communication station ON for 1
ID for TMS 9903 port 3 (P6) OFF for 0
uuo7-7 ID1
uuo7-8 IDO(MSB)
4. 743 KSR cable, part number 2261937-0001, connects to P4,
5. 810 printer cable, part number 2261935-0001, connects to P5.
6. 820 KSR cable, part number 2262096-0001, connects to P5.
7. Test connector part number is 948550-0001.

1.2.1 ROM Loaders, 990/5 Computer
The ROM loaders for the 990/5 contain self-test and loader software. The two ROMs, which contain

1024 16-bit words each, are as follows:

2261929-0003 Location: UNPO7
2261929-0004 Location: UNP06

1.3 990/10 COMPUTER

The SMI/M (SMI with mapping option) circuit board for the 990/10 computer (part numbers
944930-0001 and 944950-0001) is shown in Figure 1-2.

1.3.1 ROM Loaders, 990/10 Computer =
‘“The standard DS990 ROM loaders for the SMI/M board, part number 944950, are as follows:

1. Kit, part number 945134-0014

a.

b.

2250696-9701
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975383-0031, Location: UF21

975383-0032, Location: UE21

2. Kit, part number 945134-0015 (includes TILINE FD1000)

a.

b.

C.

d.

975383-0037, Location: UJ21
975383-0038, Location: UH21
975383-0039, Location: UF21

975383-0040, Location: UE21

3. Kit, part number 945134-0019 (family loader ROMs)

a.

b.

975383-0047, Location: UJ21
975383-0048, Location: UH21
975383-0045, Location: UF21

975383-0046, Location: UE21

NOTE

For complete information on all loader ROMs (PWB and multiwire
boards for all computers), refer to Section 3 of the OP — Operating
Procedures section of this manual.

1.4 990/12 COMPUTER

The SMI board for the 990/12 computer, part number 2261975, is shown in Figure 1-3.

1.4.1 ROM Loaders, 990/12 Computer
The standard DS990 family ROM loaders for the 990/12 SMI board are as follows:

e 2262025-0001, Location: UGO3
2262025-0002, Location: UG02

. 2262025-0003, Location: UG03
2262025-0004, Location: UG02

. 2262025-0005, Location: UG03
2262025-0006, Location: UG02

e 2262025-0007, Location: UGO3
2262025-0008, Location: UG02
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1.5 FIELD-REPLACEABLE COMPONENTS, DS990 COMPUTERS

The field-replaceable components for the 990/5 computer, 990/10 computer and 890/12 computer are
as follows:

990/5 Computer Field-Replaceable Components

990/5 Board with 32KB Memory 2261930-0001
990/5 Board with 64KB Memory 2261930-0002
ROM Loader Kit 2261949-0001
Motion/Cars ROM Loader Kit 0945110-0014
Holidex Il ROM Loader Kit 2266614-0001
RTC ROM Loader Kit 2260867-0001
TMS 9903 IC, Synchronous Controller 2210243-0001
TMS 9902 IC, Asynchronous Controller 2210238-0001
16KB Dynamic RAM Chip (TMS 4116) 0996680-0001

990/10 Computer Field-Replaceable Components

990/10 SMI/M Board 0944950-0001
990/10 AU Board 0944930-0001
ROMs listed in paragraph 1.3.1

980/12 Computer Fieid-Repiaceable Components
990/12 SMI Board 2261975-0001

990/12 AU Board 2261970-0001
ROMs listed in paragraph 1.4.1

1-8 2250696-9701
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Computer Memory Boards

2.1 GENERAL

This section of the manual describes the memory arrays and memory controllers used with the
990 family of computers. Included are processor memory allocations, memory error mapping, and
selectable options on the memory boards.

All 990 computers have certain areas of memory reserved for specific functions. The reserved
memory areas are the same for any model of the 990 family that has the functions implemented.
All 990 computers will address only 64 kilobytes (64KB) without a memory mapping scheme that is
available with 990/10 and 990/12 computers.

Figure 2-1 shows the processor memory allocation for the first 64KB of memory. The first 32
memory words are dedicated for interrupt trap vectors and include two words for each of the 16
interrupnts of the computer. The first word in each interrupt trap is used to store the WP and the
second word is used to store the PC, pointing to a software routine to be executed when an inter-
rupt occurs (memory addresses >0 through >3E). Each time an interrupt occurs the AU causes the
WP and PC to be loaded from a corresponding memory trap location assigned to the interrupt.

The second 32 memory words are dedicated for software XOP trap vectors. The first word in each
trap is used to load the WP and the second is used to load the PC when an XOP occurs (memory
addresses >40 through >7E), if the XOP at that level is not implemented in customer-supplied
auxiliary equipment.

All standard loader ROMs use memory from >80 to >9E for workspace register space. General
memory for program, data, and workspace registers reside between addresses >00A0 and >F7FE.
Other general memory must be addressed by a memory mapping scheme. Addresses between
>F800 and >FBFE are reserved for TILINE devices and CPU self-test functions. Addresses
between >FC00 and >FFFE are reserved for ROM loader functions.

2.2 990/5 MEMORY

The 990/5 computer can address up to 64KB of memory. A memory word includes 16 bits plus a
parity bit. The 990/5 CPU board may have either 32KB or 64KB of TMS 4116 dynamic RAM. Refer to
Figure 2-1 for the memory RAM and ROM layout on the 990/5 CPU board.

The ROM for the 990/5 includes two TMS 4700 chips preprogrammed with self-test and loader soft-
ware. One ROM contains eight upper-order bits and the other ROM contains the eight lower-order
bits. Together they provide for storage of 1024 words of 16 bits, 512 words for self-test and 512
words of ROM loader programs. The ROM can be addressed only by the TMS 9900 processor and
not via the TILINE.

2250696-9701 241
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ADDRESS g
]

10

14

3C

40

7C

7E
80

9E
A0

F800

FCOO0

FFFC

FFFE

2276980

wp

e e — — — — —

PC

WP

o — - ————

PC

GENERAL
MEMORY

TILINE
PERIPHERAL
CONTROL
SPACE

CPU LOADER
ROM

LEVEL O
WP AND PC

Figure 2-1.

LEVEL 0
(SEE NOTE 3)

LEVEL 1 ADDRESS

15

16

31

EQUIPMENT

” INTERRUPTS

~

v
BYTE ADDRESSING

0 | BYTE ZERO
BYTE TWO
BYTE FOUR

BYTE ONE
BYTE THREE
BYTE FIVE

INTERRUPT ASSIGNMENTS
LEVEL USE

4]

1 POWER FAIL WARNING
2 ERROR INTERRUPT
S

EQUIPMENT INTERRUPTS
(NOTE 2)

3-1

P XOP TRAPS (NOTE 1)

WORKSPACE FOR LOADER ROMS

(SEE NOTE 3)

NOTES.

1., XOP STANDS FOR EXTENDED
OPERATIONS,

REAL-TIME CLOCK MAY BE
ALTERNATIVELY WIRED TO
LEVEL 5 OR 15 OR MAY BE
DISCONNECTED,

EACH MODEL CPU CAN BE DIRECTED
TO MA > 0000,2 OR MA > FFFC,E
FOR LEVEL O INTERRUPT.

2.

990 Processor Memory Map
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The self-test function uses the TPCS addresses. This is controlled by executing a CRU set-bit-to-
one (SBO) instruction at CRU address >17F8 that determines the state of Enable ROM at address
>F800 (ENROMAF800). The self-test function is disabled and TPCS is enabled using the set-bit-to-
zero (SBZ) instruction at location >17F8. The self-test function is always disabled when the 990/5
is in the run mode.

The 990/5 on-board memory may be accessed by external master controllers via the TILINE. The
beginning TILINE address for the memory is set on an eight-position dual in-line package (DIP)
switch on the 990/5 board. This sets the TILINE address for the memory and does not affect the
fixed addresses (>7000 through >7FFE or >0000 through >FFFE) that the 990/5 processor uses to
access RAM.

2.3 990 TILINE 4K-BIT RAM ECC MEMORY AND EXPANSION

The TILINE 4K-bit RAM, 16KB ECC memory controller consists of two rows of TMS 4060 dynamic
RAM. Each row consists of 22 bits or devices, 16-bit words with 6 error correction bits. Figure 2-2
shows the layout of the 16KB ECC memory controller. This controller does not have the TPCS for
diagnostic purposes such as the 96KB controller and cache controller have.

This controller has the capability of interfacing one add-on memory array board with a maximum of
48KB of TMS 4060 dynamic RAM memory. Al of the interfacing is done through two top-edge con-
nectors. The array board receives power only from the backpanel connectors. Figure 2-3 shows the
layout of the 48KB memory array board.

The starting address is selected by the switches designated S1 on the controller, with switch one
being the MSB. ECC Enable is a manual function that requires switches 1 and 2 of S2 to be in the
on position.

There are two error LED indicators on the controller. The LED next to the ejector tab (CR5)
indicates a one-bit correctable error when lit. The other LED (CR4) indicates a multiple-bit uncor-
rectable error when lit.

There are also two error LED indicators on the memory array board. The LED next to the ejector tab
(CR®6) indicates a multiple-bit uncorrectable error when lit. The other LED (CR7) indicates a one-bit
correctable error.

2.4 990 TILINE 16K RAM 96KB ECC MEMORY CONTROLLER

2.4.1 General

The TILINE 96KB memory controller may have either 96KB or 64KB of 16K RAM memory installed.
It also has six error-correction memory chips for each row of 16K RAM chips. The error-correction
logic is turned on or off by software. Figure 2-4 shows the layout of the 96KB memory controller

board.

2250696-9701 2-3
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2.4.2 96KB Memory Controller Failure and Error Indicators

The controller includes two LED error indicators, 11 LED chip failure indicators, and two DIP
switches. The one-bit correctable error LED CR2 will stay lit when a correctable error has been
detected. The multibit LED CR1 (nearest to the ejector tab) will stay lit when an uncorrectable
memeory error has been detected. The 11 LED chip failure indicators are divided into two groups
and pinpoint the memory chip that caused the first single-bit error. A group of five indicators form
a binary code that identifies the bit that failed. The remaining six LEDs form a binary code that
identifies the row that contains the failing chip. A bit pattern on the row and bit LEDs will remain
lit indicating the first single-bit error encountered. The bad chip may be replaced with respect to
this bit pattern code.

Table 2-1 shows this code converted to decimal and hexadecimal. All LED indicators will be turned
off when a reset occurs.

2.4.3 96KB Memory Controller TILINE Address and TPCS Switches

The memory controller interfaces with the TILINE and decodes controller addresses, and reads or
writes data to all memory locations on the controller and arrays attached to it. The controller does
not decode the array addresses, but receives a select signal from the array when it is addressed.
The TILINE address switches shown in Figure 2-4 select the first address of the controller. Refer
to Table 2-2 for address switch positions. The switch location is C07 on the controlier board.

The TPCS address switches shown in Figure 2-4 set the first address of the TPCS. This address is
used for diagnostic mode operation. The switch location is B09 on the controller board. The
swiich seiections for three controiiers are as foiiows:

Address
Controller Number (Hexadecimal) Switch Selections (B09)
1 FBOO 1and 2 ON
2 FBO4 1, 2, and 8 ON
3 FBO08 1, 2, and 7 ON

2-6 2250696-9701
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Table 2-1. ECC Memory Error Bit Map
Binary
Equivalent Row in Error Bit in Error
In (Binary) (Binary)

DEC HEX MSB LSB MSB LSB
00 00 0 0 0 0 0 0 0 0 0 0 0
01 01 0 0 0 0 0 1 0 0 0 0 1
02 02 0 0 0 0 1 0 0 0 0 1 0
03 03 0 0 0 0 1 1 0 0 0 1 1
04 04 0 0 0 1 0 0 0 0 1 0 0
05 05 0 0 0 1 0 1 0 0 1 0 1
06 06 0 0 0 1 1 0 0 0 1 1 0
07 07 0 0 0 1 1 1 0 0 1 1 1
08 08 0 0 1 0 0 o0 0 1 0 0 0
09 09 0 0 1 0 0 1 0 1 0 0 1
10 0A 0 0 1 0 1 0 0 1 0 1 0
1 0B 0 0 1 0 1 1 0 1 0 1 1
12 0C 0 0 1 1 0 o0 0 1 1 0 0
13 0D 0 0 1 1 0 1 0 1 1 0 1
14 OE 0 0 1 1 1 0 0 1 1 1 0
15 OF 0 0 1 i i i 0 1 1 1 1
16 10 0 1 0 0 0 o0 1 0 0 0 0
17 1 0 1 0 0 0 1 1 0 0 0 1
18 12 0 1 0 0 1 0 1 0 0 1 0
19 13 0 1 0 0 1 1 1 0 0 1 1
20 14 0 1 0 1 0 0 1 0 1 0 0
21 15 0 1 0 1 0 1 1 0 1 0 1
22 16 0 1 0 1 1 0
23 17 0 1 0 1 1 1
24 18 0 1 1 0 0 o0
25 19 0 1 1 0 0 1
26 1A 0 1 1 0 1 0
27 1B 0 1 1 0 1 1
28 1C 0 1 1 1 0 0
29 1D 0 1 1 1 0 1
30 1E 0 1 1 1 1 0
31 1F 0 1 1 1 1 1
32 20 1 0 0 0 0 o0
33 21 1 0 0 0 0 1
34 22 1 0 0 0 1 0

Notes:

1. Row and bit in error, LED ON = 1. When an operating system is running, these LEDs may be blinking. When
an error is detected, they will latch and remain latched (will not change) indicating the row and bit error until

reset by an /O reset.

2. Memory error, LED ON = 1 (more than one bad bit in the row that is uncorrectable). When this LED is ON,
the problem may be more than a memory chip. It may be a bad driver or other problem with the board. (The row
and bit LED information is not valid for this error condition).

3. Correctable memory error, LED ON = 1 (one bit correctable). The bad chip should be replaced to correct the
problem.

2250696-9701
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Table 2-2. Address Switch Positions

4K/16K RAM Slot/Size Addressing
the Switch Addresses in 4K Increments

Previous Previous 0=0FF,1=0N
Qty Rows Qty Rows Previous Switch $1/C07/U601 Address
(4K Chip) (16K Chip) K Words 1 2 3 4 5 6 7 8 (Kilobytes)
0 0 0 0 0 0 0 0 0 0 0 0
4 1 16 0 0 0 0 0 1 0 0 32
8 2 32 0 0 0 0 1 0 0 0 64
12 3 48 0 0 0 0 1 1 0 0 96
16 4 64 0 0 0 1 0 0 ] 0 128
20 5 80 0 0 0 1 0 1 0 0 160
24 6 96 0 0 0 1 1 0 0 0 192
28 7 112 0 0 0 1 1 1 0 0 224
32 8 128 0 0 1 0 0 0 0 0 256
36 9 144 0 0 1 0 0 1 0 0 288
40 10 160 0 o .1 0 1 0 0 0 320
44 1 176 o 0 1 0 1 1 0 0 352
48 12 192 0 0 1 1 0 0 0 0 384
52 13 208 0 0 1 1 0 1 0 0 416
56 14 224 0 0 1 1 1 0 0 0 448
60 15 240 0 0 1 1 1 1 0 0 480
64 16 256 0 1 0 0 0 0 0 0 512
68 17 272 0 1 0 0 0 1 0] 0] 544
72 18 288 0 1 0 0 1 0 0 0 576
76 19 304 0 1 0 0 1 1 0 0 608
80 20 320 0 1 0 1 0 0 0 0 640
84 21 336 0 1 0 1 0 1 0 0 672
88 22 352 0 1 0 1 1 0 0 0 704
92 23 368 0] 1 0 1 1 1 0 0 736
96 24 384 0 1 1 0 0 0 0 0 768
100 25 400 0 1 1 0 0 1 0 0 800
104 26 416 0 1 1 0 1 0 0 0 832
108 27 432 0 1 1 0 1 1 0] 0 864
Note:

This table applies to:

8K ECC controller, part number 946655
16KR ECC controller, part number 2261980
128K Add-on memory, part number 948955

2250696-9701 2-9
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2.4.4 Software Diagnostic Features

The memory controller may be placed in a diagnostic mode under program control through TPCS.
The diagnostic mode is controlled by the data word written into the TPCS address. information
from the controller is obtained by a memory read operation from the same TPCS address. Each
controiler contains two contiguous TPCS address words.

The output bit assignments for a word written into the TPCS are as follows:

o 1 6 7 8 9 10|11 |12 13|14 | 15

2 3 4 5
BANK BANK BANK EXP— MODE RESET
A B C ANSION

. Bit 0 — When set to one, this bit modifies access to Bank A. Bank A consists of
addresses from the base address to the base address plus 18K. The mode is determined
by bit 4.

. Bit 1 — When set to one, this bit modifies access to Bank B. (Base address plus 16K to
base address plus 32K.)

. Bit 2 — When set to one, this bit modifies access to Bank C. (Base address plus 32K to
base address plus 48K.)

. Bit 3 — When set to one, this bit modifies access to all expansion memory attached to
this controller.

° Bit 4 — When set to zero, this bit disables error detection and correction in the banks
selected by bits 0 to 3. When set to one, this bit swaps the most significant data bits
with the error correction bits in banks selected by bits 0 to 3.

. Bit 7 — When set to one, this bit clears the error latches and error LEDs. This bit must be
set to zero to reenable the error latches and LEDs.

2-10 2250696-9701
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The input bit assignments for a word read from the TPCS are as follows:

WORD 0

0 1 2 3 a4 5 6 7 8 9 1011 12113 | 14] 15

J/ \
N vV ~— V" ~—
BASE ADDRESS OF BIT IN ERROR ID CODE
CONTROLLER (BIT 0 MSB) (BIT 8 MSB) (00)

(INVERTED DATA)

CORRECTABLE .
ERROR OCCURED

(o] 1 2 3 4 5 6 7 8 9|10} 11}12}13 114 | 15

/\ -/
\ \/_—/\ vV N
SIZE OF ROW IN ERROR SAME AS WORD O
MEMORY (BIT 2 MSB )

NO MEMORY
1 BANK (16K
2 BANK (32K
3 BANK (48K

~00
~0m0

nnug

2276995

2.5 990 TILINE 16K RAM ECC CACHE MEMORY CONTROLLER

2.5.1 General

The TILINE cache memory controller contains all memory logic as well as the storage elements
for 64KB of primary memory and 2KB of cache memory. The cache controller circuits, including
the ECC circuits, are implemented in the lower half of the board as shown in Figure 2-5. The 64KB
of on-board primary memory consist of two rows of TMS 4116 devices across the top of the board.
Each row includes the 22 devices required for the storage of 16 data bits and 6 error correction
bits. The 2KB of cache memory consists of two banks of memory devices grouped in the center of
the lower edge of the board. Each bank includes the 14 devices required for the storage of 16 data
bits, two data parity bits, one data error bit, 11 address bits, two address parity bits, and one
validity bit. The error correction circuits can be turned on and off by software.

The cache controller includes three LED error indicators, 11 LED chip failure indicators, and one
LED HIT indicator. The three error-indicating LEDs are dedicated to the following functions:

* To indicate that a single-bit, correctable primary memory error has been detected and
corrected (CERR).

* Toindicate that a multibit, uncorrectable primary memory error has been detected and
placed on the data bus unmodified (MERR).

° To indicate that a parity error has occurred in either the cache data or the cache data
address. No change is made to the data when this type of error occurs (CAER).

2250696-9701 2-11
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The 11 LED chip failure indicators pinpoint the memory chip that caused the first single-bit error
and are divided into two groups as shown in Figure 2-6. A group of five indicators form a binary
code that identifies the bit that failed. The remaining six LEDs form a binary code that identifies
the row that contains the failing chip. A bit pattern will remain lit on the row and bit LEDs that will
indicate the first single-bit error encountered, and the bad chip may be located and replaced using
this code. Table 2-1 shows this binary code converted to decimal and hexadecimal. All LED
indicators will be turned off when a reset occurs.

The HIT indicator lights whenever the addressed word in a memory read or write operation resides
in cache memory.

The cache memory controller board interfaces with the TILINE and decodes controller addresses,
and reads or writes data to all memory locations on the controller and arrays attached to it. It does
not decode the array addresses, but receives a select signal from it when the array is addressed.

The TILINE address switches shown in Figure 2-5 select the first address of the controller. Refer
to Table 2-2 for address switch positions. Operation of these address switches is identical to that
of the 96KB memory controller. The required switch settings for the cache controller are the same
as those for the 96KB memory controller. ﬁ

The TPCS switches shown in Figure 2-5 set the first address of the TPCS. This address is used to
operate the controller in the diagnostic mode and is used by DX10 release 3.3 and later to log
single-bit error locations. Switch 1 is the MSB of the address, and switch 8 is the LSB. The recom-
mended TPCS addresses for cache controllers are as follows:

CPU Address TILINE Address
Controller Number (Hexadecimal) (Hexadecimal) Switch Positions (D01)
1 FB10 FFD88 1, 2, and 6 ON
2 FB14 FFD8A 1,2,6,and 8 ON
3 FB18 FFD8C 1,2,6,and 7 ON

2.5.2 Software Diagnostic Features

The memory controller may be placed in a diagnostic mode under program control through the
TPCS. The diagnostic mode is controlled by the data word written into the TPCS address (Figure
2-7). Information from the controller is obtained by a memory read operation from the same TPCS
address (Figure 2-8). Each controller contains two contiguous TPCS address words.

2250696-9701 2-13
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CACHE CONTROLLER TPCS WRITE WORD

2 3 4 5 6 7 8 9 10] 11|12} 13 {14

2
|

I
N

w4 s et (O QO NI OYUT I W=t ©

(f N=O
-
1

WORD O

MEANING

FIRST 64K BYTES PRIMARY MEMORY TEST
UNUSED

EXPANSION MEMORY TEST
MODE

LRU INPUT

LRU TEST ENABLE

CLEAR

UNUSED

CACHE DISABLE

CACHE INITIALIZE
SEGMENT CACHE

CACHE ABORT DISABLE
UNUSED

Figure 2-7. TPCS Output Word

CACHE MEMORY DIAGNOSTIC WORD 0

2 3 4 5 6 7 8 9 1o 11}12 ] 13|14

15

BIT

-t s ot b ea (O 00 O
1
~

HWN=O

MEANING

BASE ADDRESS OF CONTROLLER

MODE BIT

CACHE ENABLED

CACHE SEGMENTED

LRU TEST DISABLED

CACHE ERROR OCCURRED

CORRECTAB ERROR OCCURRED

ID CODE (01) FOR CACHE CONTROLLER

CACHE MEMORY DIAGNOSTIC WORD 1

2 3 4 5 6 7 8 9 10|11 |12 | 13|14

15

MEANING
UNASSIGNED
BANK B ADDRESS HIT

ROW IN ERROR
BIT IN ERROR

(o]
EVEN WORD SELECTED

Figure 2-8. TPCS Input Word
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2.6 256KB ADD-ON MEMORY ARRAY

The 256KB add-on memory array board contains the storage elements, address decoding iogic,
and control and data buffers for up to 256 KB of MOS RAM. The board is used in conjunction with
the 96KB memory controiier or the cache controlier to provide high-density main memory for the
990/10 and 990/12 computers. Up to four of the 256KB add-on memory array boards may be under
the control of one memory controller. The 256KB add-on memory array board interface to the
TILINE consists of TILINE address lines and power lines and is made through two 80-pin connec-
tors at the bottom edge of the board that installs in the computer chassis. Two 50-pin connectors
at the top edge of the board provide the data path and control signals interface to the 96KB
memory controller or cache controlier.

As shown in Figure 2-9, the address decoding logic and control and data buffers for the 256KB
add-on memory array board are implemented in a TTL device located on one side of the board. The
eight rows (or four banks) of the TMS 4116 MOS memory devices extend across the rest of the
board, with row and bank designations as shown in Figure 2-9.

Also installed on the board are two LED error indicators and the DIP switch used to set the starting
address of the board. The two error-indicating LEDs indicate that a one-bit (correctable) error or a
multibit (uncorrectable) error has occurred on this board. These indicators are set on the first
occurrence of the respective error stimulant and remain set until the system is powered down or
until an /O Reset instruction is issued.

The DIP switch consists of eight single-pole, single-throw switches. These address switches
correspond to the eight MSBs of the 20-bit TILINE address and permit board starting address
selection in 8KB increments. Switch 1 is the MSB of the address, and switch 8 is the LSB. To set
the starting address for the 256KB add-on board, use the switch settings provided for the 96KB
memory controller (Table 2-2). The memory capacity may be set in increments of from one to four
banks of memory. Since each bank of memory represents 64KB of memory, the memory capacity
available is either 64KB, 128KB, 192KB, or 256KB. Memory size is set by connecting jumpers
across the terminals of E9 and E10.

In the case of a single-bit error on the array board, the 11 chip failure LEDs on the controller board
for the array will pinpoint the chip that caused the error by giving row and bit information. The
decoding of these LEDs is described in paragraph 2.4.2 for the 96KB controlier and paragraph 2.5.1
for the cache controller. The array boards are extensions of the controller board so that the row
count staris on the controiier board and continues through the array boards connected to the
controller. The row count would start on row 0 on the controller and continue to a maximum of row
34 on the last array board.

2-16 2250696-9701
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2.7 FIELD-REPLACEABLE COMPONENTS FOR COMPUTER MEMORY BOARDS

The field-replaceable components for 890 memories are as follows:

Item
990/5 Memory

16K RAM Chip TMS 4116
ROM TMS 4700
ROM TMS 4700

16KB Memory Controller

4K RAM ECC Controller
4K RAM 16KB Array
4K RAM 32KB Array
4K RAM 48KB Array
4K RAM Chip TMS 4060

96KB Memory Controller
16K RAM ECC MC with 64KB
16K RAM ECC MC with 96KB
16K RAM Chip TMS 4116

Cache Memory Controlier

Cache Memory Controller
16K RAM Chip TMS 4116

16K RAM ECC Memory Array

16K RAM ECC Array 64KB
16K RAM ECC Array 128KB
16K RAM ECC Array 192KB
16K RAM ECC Array 256KB
16K RAM Chip TMS 4116

2-18

Tl Part Number

0996680-0001
2261949-0007
2261949-0008

0946655-0002
0975155-0002
0975155-0004
0975155-0006
0974679-0001

2261980-0003
2261980-0004
0996680-0001

2261990-C001
0996680-0001

0948955-0001
0948955-0002
0948955-0003
0948955-0004
0996680-0001

2250696-9701
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6-Slot 990/5 and 990/10 Computer Chassis

1.1 GENERAL

This section shows the configurations for the 6-slot computer chassis used with the following:
° 6-slot 990/5 computer chassis used with the DS990 Model 2 system
s  6-slot 990/10 computer chassis used with the DS990 Model 3 system

1.2 6-SLOT 990/5 COMPUTER CHASSIS

The 6-slot 990/5 computer chassis configuration for the DS990 Model 2 system is shown in Table

1-1.

Table 1-1. 6-Slot 990/5 Computer Chassis Configuration

P1 (CHASSIS FRONT) P2 (CHASSIS REAR)

SLOT . 7/4.2 DEVICE 'l{é DEVICE
2 7

1 % 990/5 /////// 990/5
2 ///// SPARE j///// SPARE
3 % 911 #2 ////// S11#1
. 755 roto00 (5557 eor000
S ////// SPARE Z///A SPARE
6 % SPARE /////// SPARE

f. FULL-SIZE OR HALF-SIZE BOARDS MAY OCCUPY SLOTS 2,5 AND 6,

2. WHERE A TILINE MASTER DEVICE 1S USED, TILINE ACCESS GRANTED (TLAG)
JUMPER MUST BE REMOVED,

2280750
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1 - 6-Slot 990/5 and 990/10 Computer Chassis

CC — Computer Chassis

1.2.1 990/5 Update to Support Synchroncus Communications
Updating the 990/5 (part number 2261930-0002) to support synchronous communications requires
replacing the loader ROMs and instaliing a TMS 9903 in the empty socket at location UV05. The
part number of the update kit is 2261949-0001. The part numbers for each device are as follows:
. 2261929-0003 ROM, loader with self-test, standard #1, with TMS 9903, location UNPO7.
° 2261929-0004 ROM, loader with self-test, standard #2, with TMS 9903, location UNPO06.
. 2210243-0001 IC, synchronous receiver/transmitter, 4 MHz, TMS 9903-40.
CAUTION

Proper Orientation of IC devices is essential. If they are installed
backwards and power is applied, they may be destroyed.

1.2.1.1 Testing the Modified 990/5. Install the 990/5 and power up the chassis. Execute the LOAD
function of the computer and verify that the self-test passes. Load the AUOS diagnostic and verify
that it passes. The last part of the diagnostic tests the TMS 9903-40.

1.3 6-Slot 990/10 COMPUTER CHASSIS

The 6-slot 990/10 computer chassis configuration for the DS990 Model 3 system is shown in table
1-2.

Table 1-2. 6-Slot 990/10 Computer Chassis Configuration

P1 (CHASSIS FRONT) 1 P2 (CHASSIS REAR)

1 R, \\\\\\\\\ ~ \\\\\\\\\
SLOT : T DEVICE TER- T DEVICE \
ADD \ "RUPT ADD \ RUPT\
: N LEVEL N LEVEL Y
s AR W
. / 990/10 X% 990/10 W
SMI \ : SMi
990/10 990/10
2 8 10
AU \\\§ AU \\\\
N ot N 011
3 ] no. 2 \‘2\, 7] No. 1 \”
7 syYsTEM SYSTEM
4 F800 9 F800 13
80071 pisk &\\\\ 20 DISK
g 4
5 ) PRINTER \14 COMM IF
/// % N 7 !
6 “ceice )| MEMORY §\\¥\5\ Za667) wemory ND
L AN //
2280594
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1.3.1 Interrupts, 6-Slot Chassis
Location of the interrupt jumper plugs for the 6-slot chassis is shown in Figure 1-1. Installation of

the jumpers in the plugs is shown in Figure 1-2.

1.3.2 TLAG Jumpers, 6-Slot Chassis
Locations of the TLAG jumpers for the 6-slot chassis are shown in Figure 1-3.

INTERRUPT JUMPER PLUGS
OR JUMPER PINS

FRONT OF CHASSIS

(O 3 O s [0 g 0:
T = N t T w n§
1 O A3 T] (T re ni
T z 0L |0 ~ 0}

AL — O |05 . _L|¥

REMOVE CIRCUIT BOARDS IN FIRST FIVE
LOCATIONS FOR ACCESS TO JUMPER PLUGS

2277306

Figure 1-1. Location of Interrupt Jumpers, 6-Slot Chassis

2250696-9701
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1A1J3

6—-SL.OT JUMPER WI
CHASSIS INTERRUPT EDGE VIE
JUMPER PLUG

[«

N oMo O N B O - -

LEVEL 1
LEVEL 5
1TA1J2

RE
w

N M <

LEVEL. 15

HHXMHEHOOOCOO
LO000000a0

0oao00Oooad
DUooodoooad

A WY Y W Yy S S S N A
N A m T T NN OO [(+] O N T T oM N o«
z Zz z
5 o 5
= = -
g S <
S S Q
- - 3
NOTE:®
EACKPLANE PIN HE ADER
2277307 K
Figure 1-2. 6-Slot Chassis Interrupt Jumper Piugs
&
1A1J2
L
=R Ra[f] r2 SLOT 1 HAS NO JUMPER

P2 ) -
| o el
1 = !:L/

]

0
] L

{
{ L l - c:/
L] AS D‘(\/I:

l] A6

L

1
€

r3[J] r1

2277301

NOTE ! JUMPERS ARE REMOVABLE JUMPER PLUGS.
ONLY RIGHT HALF OF CHASSIS CONTAINS TLAG JUMPERS.

Figure 1-3. TLAG Jumpers for the 6-Slot Chassis

SLOT 2 JUMPER

SLOT 3 JUMPER

SLOT 4 JUMPER

SLOT 5 JUMPER

SLOT 6 HAS NO JUMPER
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1.3.3 Field-Replaceable Components, 6-Slot Chassis
Field-replaceable components for the 6-slot computer chassis are as follows:

Item

6-Slot Chassis

6-Slot Chassis (Model 3 only)

20 A Power Supply

23 A Power Supply (Model 3 only)

Fan Assembly

Programmer Front Panel Assembly

Operator Front Panel Assembly

AC Power Converter

Standby Power Supply

Air Filter (6-Slot Chassis)

5 A 250 V Fuses

3 A 250 V Fuses

1700 uF 250 V Capacitar

4200 uF 250 V Capacitor

Interrupt Jumper Assembly, 6-Slot

Center Card Guide Kit (includes
Dummy Board, P/N 2265460-1)

Fuseholder

Standby Replacement Plug

Terminal Block (1TB1)

Surge Voltage Protector

AC Line Filter (1FL1)

Transformer, International Volt, 6-Slot

Battery, Lead Acid, 6 V, 5 A

Toggle Switch (ac-rated)

2250696-9701
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Ti Part Number

0944960-0001,0002
0944960-0003
0944970-0001
0944970-0002
0947512-0002
0945020-0001
0945030-0001
0946650-0001
0944990-0001
0945152-0001
0416434-0503
0416434-0303
0972930-0068
0972930-0069
2261945-0001
0940045-0001

0972690-0001
0946739-0001
0975270-0005
0974805-0007
0972838-0005
0946746-0005
0946745-0001
0972165-0001

1-5/11-6
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13-Slot 990/5 Computer Chassis

2.1 13-SLOT 990/5 COMPUTER CHASSIS

The chassis configuration for the 13-slot 990/5 computer chassis for the Model 2 system is shown
in Table 2-1.

Table 2-1. 13-Slot 990/5 Computer Chassis Configuration

P1 (CHASSIS FRONT) P2 (CHASSIS REAR)

ey . N\
Y 1(1_//; DEVICE lNTER
ADD //

. Hw :
Y/ N % \
) seme \\%\ Z seare |
) seave m ] seae N\
)| seasc | \ / sane |
7 s> N\ ) seane \

//% SPARE N t % sPARE N \\
/I R\ : N
////A SPARE \\§ ////, SPARE N

% SPARE 3 SPARE \
ya N | N

>F8007 FD1000 4 0 FD1000
)

DEVICE

990/5

12 SPARE

13 SPARE

NOTES.
1. FULL-SIZE OR HALF-SIZE BOARDS MAY OCCUPY sLOTS 2, 3, 4, 5, 6, 7, 8, 9, 12 AND 13,
2. WHERE A TILINE MASTER DEVICE 1S USED, TLAG JUMPER MUST BE REMOVED,

2280749
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CC — Computer Chassis

2.1.1

interrupts, 13-Slot Chassis

Interrupt jumper plugs for the 13-siot 990/5 computer chassis are shown in Figure 2-1.

2.1.2 TLAG 13-Slot Chassis
The TLAG jumper locations for the 13-slot chassis are shown in Figure 2-2.

2.1.3 Field-Replaceable Components, 13-Slot Computer Chassis
Field-replaceable components for the 13-slot computer chassis are as follows:

Item

13-slot chassis
40 A Power Supply
Fan Assembly

Programmer Front Panel Assembly

Operator Front Panel Assembly

AC Power Converter

Standby Power Supply

Air Filter (13-Slot Chassis)

5 A 250 V Fuses

10 A 125 V Fuses

4200 uF 250 V Capacitor

Interrupt Jumper

Fusehoider

Standby Replacement Plug

Terminal Block (1TB1)

Surge Voltage Protector

AC Line Filter

Transformer, International Volt,
13-Slot

Battery, Lead Acid, 6V, 5 A

Toggie Switch (ac-rated)

Fuse 3-A 250 V, 3AG

Tl Part Number

0945050-0024,0030

0944980-0001
0947512-0003
0945020-0001
0945030-0001
0946650-0001
0944990-0001
0945152-0002
0416434-0503
0416434-0005
0972930-0069
2261946-0001
0232092-0003
0946739-0001
0975270-0005
0974805-0007
2210920-0001

0946746-0006
0946745-0001
0972165-0001
0316434-0303
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ALTERNATE 13-SLOT
CHASSIS INTERRUPT
JUMPER PIN
CONFIGURATION

2p1 | o 1o 2P1
P | o o) 3pP1
4P1 o o 4P1
sP1 | O o) 5P1
sP1 | O fo) 6P1
2 le) o) 7P1
8Pt | O o) 8P1
9P1 | O o) sP1
10P1
10P! O o
11P1 O 'g O LEVEL
12P1 LEVEL
O 2P O
13p1| O é O | ever
1361
13p2| O o) O | rever
12P2] O 52 o)
2
11p2| o ?Pz o)
10r2| 5 o
2l o B 0
8P2 O 9R2 O
7P2 O ? o
sP2| O e}
sPz| o ‘é’: o
apP2| Qz o
3pP2 4
o § o
2r2z| o o) o | ever
2P2
NOTES: PINS NOT INSTALLED IN
BACKPLANE PIN HEADER
PINS MAY NOT BE
INSTALLED (USED
IN SPECIAL CONFIG—
URATIONS SUCH AS
CRU EXPANSION)
2277308
Figure 2-1.
2250696-9701
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(PIN
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2 - 13-Slot 990/5 Computer Chassis

CC — Computer Chassis

13-SLOT
CHASSIS INTERRUPT
JUMPER PLUG
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13-Slot Chassis Interrupt Jumper Plugs

1A133

TLPFWP-

(1O

TLIORES— (TO

TLPRES—

CRUINTO
LEVEL 1

VIEW
1A1J2
LEVEL 4

5
6
7
8
9

(TO
(To
(T0o
(To

(TO
(To
(To
(To
(TOo

(TOo

10(TO
11(TO
i2(T0
13(TO
14(TO
LEVEL 15(TO
CRUINT16(TO

CRUINT17 (TO

CRUINT18(TO

CRUINT19(TO

CRUINT20 (TO

CRUINT21 (TO
CRUINT22 (TO
CRUINTZ23 (TO 1P2~49)

1P1-16)
1P1-14)
1P1~13)
1P2-28)
1P2-31)
1P1-65)
1P1-66)
IPi~24)

1P2-46)
1P2-48)
1P2-50)
1P2-52)
1P2-54)
1P2-56)
1P2-58)
1P2-62)
1P2-64)
1P2-65)
1P2-66)
1P2-68)
1P2-55)
1P2-44)
1P2~-51)
1P2-53)
1P2-57)
1P2-59)
1P2-47)
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2 - 13-Slot 990/5 Computer Chassis

CC — Computer Chassis

ASSEMBLY 945015-0001 REV (R)

—1 2
1A112 I
F 1 R3m R1 ((3\ -
'—" P2 <z
Olfio LL Al L//
|
|
o I A2 OL_]O‘;D//
|
|
O Io l = l_lo‘//
|
e ——
|
0O : [ AS | ] L
o—oe— |
1 a6 1
10| | | |
| o—o¢—___J
|
ollol | A7 | ]
|
[ R T1
lo| | A8 L]
I 0—0‘—\-::;}.\_“
Olllo [ A9 L] -
I 0——«\
lo I A10 l I [
|
| 0—0‘\
Oftol | | ] —
|
| O_\
10
! l A12 | ! () .
|
olie| [T ey ™
: R4|]]R2
L
NOTE: JUMPER MAY BE EITHER A REMOVABLE JUMPER
PLUG OR A WIRE THAT MUST BE CUT. ONLY RIGHT HALF
OF CHASSIS CONTAINS TLLAG JUMPERS.
2277302

SLOT

SLOT

SLOT

SLOT

SLOT

SLOT

SLOT

SLOT

SLOT

SLOT

SLOT

[0}
r
Q
-

SLOT

Figure 2-2. TLAG Jumper Locations for 13-Slot Chassis

1 HAS NO JUMPER

2 JUMPER

3 JUMPER

4 JUMPER

5 JUMPER

6 JUMPER

7 JUMPER

8 JUMPER

9 JUMPER

10 JUMPER

11 JUMPER

13 HAS NO JUMPER
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3

13-Slot 990/10 Computer Chassis

3.1 13-Slot 990/10 Computer Chassis

This section contains computer chassis information on the following:
. 13-slot 990/10 computer chassis used with DS990 Models 4 through 30
. 13-slot 990/10 computer chassis used with DS990 Model 3

The 990/10 computer chassis configuration for GS990 Models 4 through 30 is shown in Table 3-1.

2250696-9701 31



3 - 13-Slot 990/10 Computer Chassis

CC — Computer Chassis

Table 3-1. 13-Slot 990/10 Computer Chassis Configuration, Models 4 Through 30

1 (CHASSIS FRONT) ! P2 (CHASSIS REAR)

7, N 22 p
TL ; DEVICE INTE : 2 TL. 4 DEVICE NOTES
4

¥, ADD

A N

\\\ EL
\
990/10SMI1

\
7/% MEM CONT \ B : MEM CONT &% 3
//4/} MEMORY 3

MEMORY & A3

/ MEMORY ORY §
/ﬁ 2o e \\X%\ ’

’ SYS DISK &
N - B
Fo114 1 & :
TS \\\\\ e

N
TL DEVICE \ 1,2, 3,4

FD80O % 1,3
Fod ° F
TL DEVICE :\ 1,2,3,4

) wevssy |
L] Mobem N

F8007 SYS DISK

3

YF88071 979A

) TR}

/// 7R
% N
v

TL DEVICE
FD800
2ND COMM

A
% \\\
TL DEVICE
% PROM PROG MODEM \ 13
/ AUTO CALL 733 ASR 1.3
/] N 743 KSR &

2277337 (1/2)
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3 - 13-Slot 990/10 Computer Chassis

CC — Computer Chassis

Table 3-1. 13-Slot 990/10 Computer Chassis Configuration, Models 4 through 30 (Continued)

NOTES:

1. FULL~ OR HALF=SIZE BOARDS MAY OCCUPY SLOTS 11, 12, AND 13 IF NOT
OTHERWISE OCCUPIED, RECOMMENDED SECOND LINE FrRIN'l’ER LOCATION IS
12B IF CARD READER 1S ABSENT. IF CARD READER 1S PRESENT, SLOTS
SHALL BE USED IN THE PRIORITY 13A, 13B, AND THEN 12A OF THE
EXPANSION CHASSIS,

2. WHERE MORE THAN ONE TILINE DISK INTERFACE 1S USED, THE PRIORITY
IS AS FOLLOWS. 1, DS31/32, "2, DS10, 3, DSZ5/50/2’00.
THE HIGHEST PRIORITY DEVICE SHALL BE PLACED IN A HIGHER NUMBERED
SLOT THAN THE NEXT HIGHEST PRIORITY DEVICE.

NOTE:

THE DS31/32 1S NO LONGER SUPPORTED, BUT IF USED,
IT MUST HAVE PRIORITY,

3. REFER TO THE SECTION FOR THE PARTICULAR PERIPHERAL DEVICE
FOR JUMPER AND SWITCH CONFIGURATIONS,

4, WHERE A TILINE COUPLER OR OTHER TILINE DEVICE IS USED
THE TLAG JUMPER MUST BE REMOVED, TILINE COUPLER JUMPERS
ARE INSTALLED IN J2, J5, AND J6.

A, J2 ALLOWS DIRECT NONMASKABLE INTERRUPTS IN FROM THE
REMOTE CHASSIS.

B. J5 ALLOWS TILINE RESET OR POWER RESET TO RESET THE
EXPANSION CHASSIS,

C. J6 ENABLES WRITE MEMORY CYCLES TO THE EXPANSION CHASSIS.

THE TILINE CABLE THAT IS INSTALLED BETWEEN THE MAIN CHASSIS AND
E EXPANSION |5 VECTORED TOWARD THE EXPANSION CHASSIS, (REFER

TO FIGURE 7-2 ). J7 GHOULD AL.SO BE INSTALLED IF THE EXPANSION

CHASSIS WILL CONTAIN MEMORY ONLY. J7 DISABLES DECODES OF TPCS

TILINE COUPLER NOTE.

5. CRU MASKABLE INTERRUPT CRU BASE ADDRESS IS SELECTED BY J8.
POSITION 1 IS STANDARD,

J8 JUMPER POSITIONS CRU BASE ADDRESS (HEXADECIMAL)

1F40
1F44
1F48
1F4C
1F50

ONOUIMWN=

6. 911 VDT SHOULD BE INSTALLED IN SLOT 9. ADDITIONAL LOCATIONS ARE OPTIONAL,

7. MAIN CHASSIS TILINE COUPLER ADDRESSING IF ALL MEMORY IS IN THE MAIN CHASSIS,
BIAS =ALL ON, LOWER BOUND = ALL OFF, UPPER BOUND = ALL ON.

8. MAIN CHASSIS TILINE COUPLER ADDRESSING IF MEMORY IS INSTALLED IN THE EXPANSION
CHASSIS. BIAS = ALL ON, LOWER BOUND AND UPPER BOUND REFER TO THE ADDRESSING
CHARTS FOR THESE SWITGHES IN THE TILINE COUPLER SECTION, SECTION 7. .

9. WHEN INTERNAL MODEM AND AUTO-CALL ARE USED, THEY MAY BE INSTALLED IN ANY
EMPTY ADJACENT SLOTS.

10. JUMPER E1 TO E2 ON 990/10 AU MUST BE INSTALLED. WHEN REMOVED THE SYSTEM WILL
BOOT ON POWER-UP (UNLESS A PROGRAMMER PANEL IS INSTALLED).

11, FOR SLOTS THAT SHARE INTERRUPTS WITH EACH OTHER (INTRA=SLOT INTERRUPT—-SHARING),
THE FOLLOWING RULE MUST BE FOLLOWED:
TILINE DEVICES CANNOT SHARE AN INTERRUPT WITH ANOTHER
TILINE OR CRU DEVICE, BUT CRU DEVICES OF DIFFERENT OR THE SAME TYPE MAY SHARE
INTERRUPTS AND WILL BE SUPPORTED BY DX10,

12. THE MODEL 4PP CONFIGURATION IS IDENTICAL TO THE MODEL 4 EXCEPT THE MEMORY
CONTROLLER INSTALLED IN SLOT 3 IS THE CACHE CONTROLLER.

13. AUTO-CALL SOFTWARE DOES NOT USE INTERRUPTS. IF CUSTOMER APPLICATION DOES
USE INTERRUPTS, THEN SLOT 6 MAY NOT BE USED.

2277337 (2/2)

2250696-9701 3-3



3 - 13-Slot 990/10 Computer Chassis

CC — Computer Chassis

The configuration of the 13-slot 990/10 computer chassis used with DS990 Mode! 3 is shown in
Table 3-2.

Table 3-2. 13-Slot 990/10 Computer Chassis Configuration, DS990 Mode! 3 System

P1 (CHASSIS FRONT) P2 (CHASSIS REAR)
SLOT TL DEVICE
ADD
' 299/10
2 zaono
: I OR kil P
FB10 FB10
4 MEMORY MEMORY
5
[
7 Feooxl S¥S
8
0 27 5
‘o 2
11
12 PRINTER ’ 137 f/‘}’_.MM //W
s i i =
A V74 M
2280595

3.1.1 13-Slot Chassis Interrupts and TLAG
The interrupt jumpers and TLAG jumpers for the 13-siot computer chassis are shown in Section 2,
Figures 2-1 and 2-2, respectively.

3.1.2 Field-Replaceable Components, 13-Slot 990/10 Computer

The field-replaceable components for the 13-slot 990/10 computer chassis are the same as for the
13-slot 990/5 computer chassis with the exception of the interrupt jumper, which is part number
949970-0005. For field-replaceable components, refer to Section 2.
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4

13-Slot Computer Expansion Chassis

4.1 13-SLOT COMPUTER EXPANSION CHASSIS
The 13-slot expansion chassis configuration is shown in Table 4-1.

4.1.1 13-Siot Interrupt and TLAG Jumpers
For 13-slot chassis interrupt and TLAG jumpers, refer to Figures 2-2 and 2-3, respectively.

4.1.2 Field-Replaceable Components, 13-Slot 990 Expansion Chassis

The field-replaceable components for the 13-slot expansion chassis are the same as for the 13-siot
990/5 chassis, with the exception of the interrupt jumper, which is part number 949970-0003. For
field-replaceable components, refer to Section 2.
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4 - 13-Slot Computer Expansion Chassis

CC — Computer Chassis

4-2

Table 4-1.

13-Slot Expansion Chassis Configuration

P1 (CHASSIS FRONT)

- - 777
stoT TL DEVICE DEVICE [/INTER-4 NOTES
\& ¥
E
;& N //;/f/ Z
N V4
1 \\\ CRU CRU /N/A/ 4,5
&\ \§ BUFFER \ BUFFER 7{(,//
2 \ TILINE TILINE N/V 2,4,5
&\\ COUPLER  COUPLER //////
3 \ \ Z VN///A/%
& N A/////
w {////
N/A
4 \\\ \ //// s
\ AL
5 \ N/A/
N \ yIFIVI4
NN NN 794,
6 NN N\ 45
7 N TL DISK TLDISK 13/ 2,5
N \ X 7974
8 F880N TL TAPE FBBON Tk TAPE /2970 1,2,5
ro-:u Ti DISK N \\\ Ti. DISK //;A/}///////‘ &4
\ %
o \ 911 vOT 8 \ 911 voT /7107
:\\\\ :\\ N ///;///
10 \\\ 911 vOT 911\/DT %1//
N \ NN \ rrVie.
11 % FD800 \\\ FD800 ///7// 3,5
3 \ TL DISK y \ TL DISK 4///////4 2,5
12 N N\ v
N \ L /// ]
° \\ N \ W
N N J
NOTES:
1. FOR MAGNETIC TAPE INSTALLATION, REWIRE THE INTERRUPT
JUMPER ASSEMBLY AS FOLLOWS. (THIS ALLOWS DIRECT INTERRUPT
THE TILINE GOUPLER, ) CHANGE FROM: START 8P2--19 FINISH
START 8P2-—-2P2 FINISH
2. WHERE A TILINE COUPLER OR OTHER TILINE MASTER DEVICE IS USED,
TLAG JUMPER MUST BE REMOVED,
TILINE COUPLER JUMPERS ARE INSTALLED IN J1,16,J7. (J1 ALLOWS DIRECT
NONMASKABLE INTERRUPT OUT TO THE MAINCHASSIS: J6 ALLOWS
WRITE MEMORY CYCLES TO THE EXPANSION CHASSIS! J7 DISABLES
AUTOMATIC DECODING OF TPCS ADDRESSES, )
3. IF THE SLOT IS NOT OCCUPIED BY THE INDICATED DEVICE, FULL-SIZE
OR HALF-SIZE CRU BOARDS MAY BE PLACED IN THE SLOT.
4, CRU EXPANSION SYSTEM IS REQUIRED IF CRU CONTROLLERS ARE TO BE
USED IN_THE EXPANSION CHASSIS, IT IS ALSO REQUIRED FOR THE
FURPOSE OF INTERRUPT HANDLING FOR MORE THAN ONE TILINE MASTER
DEVICE CONTROLLER.
S. REFER TO THE SECTION FOR THE PERIPHERAL DEVICE FOR JUMPER AND
SWITCH CONFIGURATIONS,
6. WHEN MORE THAN ONE TILINE MASTER CONTROLLER IS INSTALLED, ONLY
ONE MAY USE THE DIRECT TILINE COUPLER INTERRUPT; ALL OTHER MUST
USE THE CRU EXPANDER INTERRUPT WITH SLOT (INTERRUPT) POSITIONING.
7. TILINE COUPLER
A, J8, CRU MASKABLE INTERRUPT IS IN THE CRU ADDRESS RANGE
OF'>1F40 TO >1F5C WITH POSITION 1 STANDARD.
B. J7 INSTALLED DISABLES THE PASSING OF TPCS ADDRESSES,
8, CRU CHASSIS CONFIGURATION SHOWN IN THIS TABLE IS FOR CHASSIS
NUMBER ONE,
227733K
2250696-9701

P2 (CHASSIS REAR)




S

17-Slot Computer Chassis

5.1 17-SLOT COMPUTER CHASSIS

The 17-slot computer chassis configuration is shown in Table 5-1.

5.1.1 990/10 17-Slot Main Chassis Configuration for DS990 Model 8PP

The chassis configuration for the model 8PP is identical to the one shown in Table 5-1, except in
place of the 990/12 AU and SMI the 990/10 AU and SMI is used. Otherwise, all other configuration
notes for the 990/12 chassis apply to the 990/10 17-slot chassis configuration.

2250696-9701 5-1



5 - 17-Slot Computer Chassis

CC — Computer Chassis
Table 5-1. 17-Slot Computer Chassis Configuration

P1 (CHASSIS UPPER)

P2 (CHASSIS LOWER)

T T
V TL

//////

41 MEM CONT

S— ;// N
v 1L 4 oevice INTER-
?f% N L%l\J/EI_
Y
e
e X
/// QR 990/10 \ \
: A

MEMORY

CRU DEVICE N

SLOT : DEVICE
¥4 ADD/
4
1 990/12 SMI
OR 990/10
// SMI/M
2 990/12 AU
/ OR 990/10
/7
3 // MEM CONT
7
4 // MEMORY
7.
5 / MEMORY
// 2ND MODEM
A
6 // MEMORY
7, CRU DEVICE
/] 3ND ACU
7 MEMORY
TL DEVICE

MEMORY
2ND MODEM

MEMORY

CRU DEVICE N

2ND ACU

MEMORY
TL DEVICE
CRU DEVICE

\\

MEM CONT

TL DEVICE 1}
CRU DEVICE A

MEMORY

TL DEVICE |
CRU DEVICE RN

MEM CONT
TL DEVICE
CRU DEVICE

MEMORY
TL DEVICE
CRU DEVICE

MEMORY
2ND COMM
TL DEVICE

\\‘
\

1 TILINE

SYS DISK

%\\

MAG TAPE
TL DEVICE

\X\\

ot 1 67

CRU EXP
911 VDT

U
.

FD100O
TL DEVICE
TL COUPLER

N\

1ST COMM
CARD RDR

e

MODEM
EIA TERM
TL DEVICE

10 / MEMORY
2ND COMM
23 /// TL. DEVICE N
S,
11 8007 TILINE
///4 SYS DISK
77
12 8807 MAG TAPE
/// TL DEVICE
/]
13 // 911 # 2
7.
14 / CRU EXP
// 911 VDT
7/
15 / FD1000
: TL DEVICE
2 /// TL COUPLER Q\\
16 7 LINE PTR
§'/ /
17 y// ACU
: %
NOTE:

NOTES

1,

\l

©

—t g -
- - - o
wowm
-

‘Nhh Hd }Jl‘Nh \lb

-t b w——
- - -
o
™
O

THE 17-SLOT CHASSIS MUST HAVE ALL POSITIONS FILLED FOR PROPER AIR FLOW AND
COOLING. PART NUMBERS FOR HALF-SIZE AND FULL~SIZE DUMMY BOARDS ARE LISTED IN ’

PARAGRAPH 5,6, 4.
2277339 (1/3)
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5 - 17-Slot Computer Chassis

CC — Computer Chassis

Table 5-1. 17-Slot Computer Chassis Configuration (Continued)
NOTES:

THE DEVICES SHOWN IN TABLE 5—5 ARE THE STANDARD LOCATIONS; THE
FOLLOWING RULES SHOULD BE USED FOR THE VARIOUS CONFIGURATIONS POSSIBLE,

THESE SLOTS ARE DEDICATED TO THE INDICATED DEVICES., WHERE MORE
THAN ONE DEVICE IS SHOWN FOR A SLOT, THEY ARE LISTED IN ORDER
OF lz_,RsElgERENCE ALL TILINE DEVICES SHOULD BE PLACED IN THE MAIN
CHA o

1. FULL OR HALF-SIZE BOARDS MAY OCCUPY SLOTS 6 THROUGH 10, AND 14
THROUGH 17 IF NOT OTHERWISE OCCUPIED, SLOT 5 MAY BE USED FOR THE
TILINE CONTROLLER IF SLOT 14 IS NOT USED, OR IF SLOT 14 IS USED
FOR A DEVICE THAT DOES NOT HAVE AN INTERRUPT. SLOT 5 MAY ALSO
BE USED FOR A DEVICE THAT DOES NOT REQUIRE CRU BUT ONLY POWER
SUCH AS A MODEM. RECOMMENDED SECOND LINE PRINTER LOCATION IS 16(P2)
IF A CARD READER OR COMMUNICATION INTERFACE 1S ABSENT, IF CARD READER
OR COMMUNICATION INTERFACE 1S PRESENT, SLOTS SHALL BE USED IN THE
PRIORITY 17(P1), 17(P2), AND THEN 12(P15 OF THE EXPANSION CHASSIS.

2, WHERE MORE THAN ONE TILINE DISK INTERFACE IS USED THE PRIORITY
IS AS FOLLOWS: 1, Ds31/32, 2, DS10, 3, D25 00 THE HIGHEST
PRIORITY DEVICE SHALL BE PLACED IN A'HIGHER NUMB}ERED SLOT THAN
THE NEXT HIGHEST PRIORITY DEVICE.

NOTE.
THE DS31/32 1S NO LONGER SUPPORTED, BUT IF USED,
IT MUST HAVE PRIORITY.

3. 16K RAM OR 4K RAM MEMORY MAY BE USED, BUT 4K RAM DECREASES THE

PERFORMANCE OF THE SYSTEM DUE TO ITS SLOWER SPEED,

4, REFER TO THE SECTION FOR THE PERIPHERAL DEVICE FOR JUMPER AND
SWITCH CONFIGURATIONS.

5. A MAXIMUM OF TEN TILINE DEVICE CONTROLLERS MAY BE INSTALLED IN
THE 17-SLOT CHASSIS EXCLUDING MEMORY AND AU. THE TLAG SWITCHES
ARE LOCATED ON THE BACK OF THE BACKPANEL. BELOW THE POWER SUPPLIES.
FIGURE 5—1 SHOWS THE LOCATION OF THESE SWITCHES. IF A TILINE MASTER
DEVICE IS INSTALLED, THEN THE SWITCH FOR THAT SLOT MUST BE OFF.
NOTE?
S1 AND S2 EACH CONSIST OF 8 PENCIL SWITCHES

SWITCH S2 (LEFT) SLOT SWITCH S1 (RIGHT) SLOT

2

ONOUIRWN~
woNOVIAWL

ONOUIBRWN -
L h At b
QOUNKWN=0O

6, THE FIRST 911 VDT CONTROLLER SHOULD BE INSTALLED IN SLOT 13,
ADDITIONAL LOCATIONS ARE OPTIONAL.

7. FOR SLOTS THAT SHARE INTERRUPTS BETWEEN EACH OTHER (INTRA-SLOT
INTERRUPT SHARING) THE FOLLOWING RULE APPLIES:

TILINE DEVICES CANNOT SHARE AN INTERRUPT WITH ANOTHER

TILINE OR CRU DEVICE, BUT CRU DEVICES OF DIFFERENT OR

THE SAME TYPE MAY Si—IARE INTERRUPTS AND WILL BE SUPPORTED BY DX10,
8. THESE SLOTS CANNOT BE USED FOR CRU DEVICES,

9. TPCS CONTROLLER ADDRESSES.

ADDRESS DEVICE

>F800 TILINE PRIMARY DISK

>F810 TILINE DISK

>F820 TILINE DISK

>F830 TILINE DISK

>F840 TILINE DISK

>F880 TILINE MAGNETIC TAPE

2F900 1ST FOUR CHANNEL COMMUNICATION CONTROLLE
>F910 2ND FOUR CHANNEL COMMUNICATION CONTROLLER
>F920 3RD FOUR CHANNEL COMMUNICATION CONTROLLER
>F930 4TH FOUR CHANNEL COMMUNICATION CONTROLLER
>F940 5TH FOUR CHANNEL COMMUNICATION CONTROLLER
>F950 6TH FOUR CHANNEL COMMUNICATION CONTROLLER
>FBOO 1ST 16K RAM MEMORY CONTROLLER

>FB04 2ND 16K RAM MEMORY CONTROLLER

>FB10 1ST CACHE MEMORY CONTROLLER

>FB14 2ND CACHE MEMORY CONTROLLER

2277339 (2/3)
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Table 5-1. 17-Slot Computer Chassis Configuration (Continued)

TILINE COUPLER NOTES?

10, WHEN POSSIBLE, ALL TILINE DEVICES SHOULD BE LOCATED IN THE MAIN CHASSIS.
1F THIS IS NOT $OSSIBLE, THEN TILINE EXPANSION MAY BE USED. MAIN CHASSIS
TILINE COUPLER SETTINGS iF ALL MEMORY iS5 INSTALLED iN THE MAIN CHASSIS ARE
AS FOLLOWS:

A. JUMPERS INSTALLED; J2, J5, J6

B. BIAS! SWITCHES 1 THROUGH 8 ON

C. LOWER BOUND: SWITCHES 1 THROUGH 8 OFF
D. UPPER BOUND: SWITCHES 1 THROUGH 8 ON
E. CABLE VECTOR TO EXPANSION CHASSIS.

MAIN CHASSIS TILINE COUPLER SETTINGS IF MEMORY IS INSTALLED IN THE EXPANSION
CHASSIS ARE AS FOLLOWS:

A. JUMPERS INSTALLED: J2, J5, J6

B. BIAS: SWITCHES 1 THROUGH 8 ON

C. LOWER BOUND: LOWEST ADDRESS OF MEMORY IN THE EXPANSION CHASSIS.
D. UPPER BOUND: HIGHEST ADDRESS OF MEMORY IN THE EXPANSION CHASSIS.
E. REFER TO THE TILINE COUPLER SECTION FOR SWITCH CONFIGURATIONS.

11, JUMPER E1 TO E2 ON 990/12 AU MUST BE INSTALLED. WHEN REMOVED THE SYSTEM WILL
BOOT ON POWER-UP (UNLESS A PROGRAMMER S PANEL IS INSTALLED).

TILINE MASTERS NOTES!:

12, THE TILINE ACCESS DELAY ON SEVERAL CONTROLLERS IS INSUFFICIENT IN THE 17-SLOT
CHASSIS DUE TO THE INCREASED NUMBER OF SLOTS, INCREASED LENGTH OF ETCH RUNS,
AND PROBABILITY OF INCREASED NUMBERS OF CONTROLLERS ON THE TILINE.

VERIFY THAT MASTER CONTROLLER BOARDS ARE ABOVE THE FOLLOWING REVISION LEVELS.
THE FOLLOWING CHANGES MUST BE INCLUDED ON TILINE MASTER CONTROLLERS WHEN
MULTIPLE CONTROLLERS ARE INSTALLED IN THE 17-SLOT CHASSIS. CAPACITORS INCLUDED
IN THE KIT PART NUMBER 2265484—0001 ARE FOR THE FOLLOWING CONTROLLERS. REPLACE
THE APPROPRIATE CAPACITOR INDICATED WITH THE REQUIRED REPLACEMENT, EXTRA
CAPACITORS ARE INCLUDED. THESE CHANGES CAN ALL BE MADE AT THE CUSTOMER'S SITE.

REV. LEV, %

BEFORE REPLACE CAPACITOR
CHANGE

DS10 CONTROLLER PN 937505 Y cos  s510pf WITH t1200pf
LOCATION ON BOARD-UHO7

DS25/50/200 CONTROLLER PN 940065 J C19 510pf WITH 1500pf
LOCATION ON BOARD—-Ci1 8 TO 9

DS25/50/200 CONTROLLER PN 947525 R ct9 s5t10pf wWiTH 1500pf
LOCATION ON BOARD-C11 8 TO 9

TILINE COUPLER PN 945085 AD c29  750pf WITH 1500pf

LOCATION ON BOARD-NEXT TO U59

* ALL CONTROLLERS UP TO AND INCLUDING THIS LEVEL REQUIRE MODIFICATION
THE FOLLOWING 979A CONTROLLERS REQUIRE FACTORY MODIFICATION.

PN 2261635 (PE/NRZI PWB) UP 'O AND INCLUDING REV H
PN 2261630 (PE/NRZI Pwsf UP TO AND INCLUDING REV J
PN 0948990 (PE/NRZI MULTIWI E; UP TO AND INCLUDING REV N
PN 0947555 (PE/NRZI MULTIWIRE) UP TO AND INCLUDING REV V

2277339 (3/3)
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5.1.2 17-Slot Chassis Interrupt Jumpers
The interrupt jumper plug connections for the 17-slot chassis are listed in Table 5-2.

Table 5-2. 17-Slot Chassis Interrupt Jumper Plugs

Signal Interrupt Connector A23
Source Name v Pin Number Name

70 69 TLIORES-
68 67 TLPRES-
66 65 RESTART-

A2P2-66 2P2 64 63

A2P1-66 2P1 62 61

A3P2-66 3P2 60 59

A3P1-66 3P1 58 57 INT3

A4P2-66 4P2 56 55 INT4

A4P1-66 4P1 54 53 INTS

A5P2-66 5pP2 52 51 INT6

A5P1-66 5P1 50 49 INT?7

A6P2-66 6P2 48 47 INT8

A6P1-66 6P1 46 45 INT9

A7P2-66 7P2 44 43 INT10

A7P1-66 7P1 42 41 INT11

A8P2-66 8P2 40 39 INT12

A8P1-66 8P1 38 37 INT13

A9P2-66 9p2 36 35 INT14

A9P1-66 9P1 34 33 INT15

A10P2-66 10P2 32 31

A10P1-66 10P1 30 29

A11P2-66 11P2 28 27

A11P1-66 11P1 26 25

A12P2-66 12P2 24 23

A12P1-66 12P1 22 21

A13P2-66 13P2 20 19

A13P1-66 13P1 18 17

A14P2-66 14P2 16 15

A14P1-66 14P1 14 13

A15P2-66 15P2 12 11

A15P1-66 15P1 10 9

A16P2-66 16P2 8 7

A16P1-66 16P1 6 5

A17P2-66 17P2 4 3

A17P1-66 17P1 2 1

Note:

Refer to Table 5-1 (17-Slot Chassis Configuration) for the standard configuration
interrupt levels.
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5.1.3 17-Slot Chassis TLAG Switches

The TLAG jumper switch locations for the 17-slot chassis are shown in Figure 5-1, and the TLAG
switch positions are shown in Figure 5-2.

TILINE ACCESS GRANTED
JUMPER SWITCHES

NOTE:
FOR COMPLETE REAR VIEW OF 17-SLOT
CHASSIS REFER TO FIGURE 1-6 IN THE

TR=TROUBLESHOOTING SECTION,
2280599

Figure 5-1. 17-Slot Chassis TLAG Jumper Switches Locations
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ON = TLAG JUMPERED ACROSS SLOT (P2—6 TO P2-5)
OFF = TLAG NOT JUMPERED = CONTINUITY REQUIRES TILINE CONTROLLER
S2 St
1 2 4 5 6 7 8 1 2 3 4 5 6 7 8

ON. .

o | (B |B _

oF F
CHASSIS CHASSIS
SLOT: 2 3 5 6 7 8 9 SLOT: 10 11 12 13 14 15
NOTES: 1. SWITCHES ARE SHOWN SET FOR:

2277341

VA

Figure 5-2.

SYSTEM DISK CONTROLLER
979A TILINE MAGNETIC TAPE CONTROLLER
FD1000 TILINE FLEXIBLE DISK CONTROLLER
2, EACH SWITCH SECTION MUST BE ON UNLESS A TILINE
CONTROLLER IS INSTALLED IN THE CORRESPONDING

CHASSIS SLOT, TILINE PRIORITY SYSTEM WILL NOT
WORK IF SWITCHES ARE SET INCORRECTLY.

3. SLOT 17 DOES NOT REQUIRE A SWITCH.

17-Slot Chassis TLAG Jumper Switches Positions

16 N/C
- SLOT 11
- SLOT 12
= SLOT 15
MASTER

) wndwo) — D)
SISSeYD Ja;ndwoo 10/S-2t - G
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5.1.4 Field-Replaceable Components, 17-Slot Chassis
The field-replaceable components for the 17-slot computer chassis are as follows:

5-8

item

Programmer Panel Assembly

+5 V Main Power Supply

+ 12 V Power Supply

Control Board

Converter Board

Backpanel Assembly

Encoder Card, Low Voltage (100 V)
Encoder Card, High Voltage (200 V)
Fan Chassis Assembly

Power Module Assembly

European Power Cord

U. S. Power Cord (208 Vac Chassis)
Fan Motor Assembly

Impeller Assembly

Fan Belt, w/Teeth

Air Filter

Fan Chassis Air Filter

TLAG Switch S1 or S2

Key-Lock Switch, Programmer Panel

One-Quarter-Turn Fasteners

Auxiliary Transformer with Harness

EMI Line Filter

Capacitor, Filter C1 or C2

Rectifier, Full Wave Bridge

Interrupt Plug, Standard (PWB)

Interrupt Plug, Patchcord (opt to std)

Interrupt Plug, Patchcord (cust opt)

Fuse, 10 A (-4 Encoder Card)

Fuse, 10 A (-1,-2,-3, Encoder Card)

Dummy Card, Full Size

Dummy Card, Half Size

Cable Assemblies:

(a) Secondary Voitage Cable :
(Interconnects J4 of converter board to J2 of backpanel)

{b) Converter Board Cable
(Interconnects J1 of converter board to bridge rectifier
and filter caps)

(c) Converter Board to Power Supply
Cable (Interconnects J3 of converter board to J1 of
power supply modules)

(d) Converter Board Power Cable
(Interconnects J2 of encoder card to J2 of converter
card)

(e) Fan Motor Cable
(Interconnects J5 of Encoder Card to fan motor)

Part Number

2265270-0001
2265300-0001
2265335-0001
2265315-0001
2265320-0001
2265295-0001
2265325-0001
2265330-0001
2265268-0001
2265267-0001
2210409-0001
2265443-0001
2265375-0001
2265535-0001,

or 2265535-0002

2265499-0005
2265283-0001
2265294-0001
0972594-0005
2265372-0001
2210405-0005
2265438-0001
2265437-0001
0972930-0069
2210328-0001
2265440-0001
2265442-0001
2265457-0001
0054186-0001
2210403-0026
2265439-0001
2265460-0001

2265406-0001

2265403-0001

2265404-0001

2265405-0001

2265381-0001
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CRU Expansion Chassis

6.1 990 CRU Expansion Chassis

CRU expansion is required when a system consists of more CRU interface controllers than can be
installed in the main chassis, or when more than one TILINE master device requiring interrupts is
installed in an expansion chassis. The interface consists of a CRU expansion board installed in
the computer chassis, a CRU buffer board installed in the expansion chassis, and an intercon-
necting cable between the two.

Up to seven CRU expansion chassis may be connected to the main chassis when configuring
large systems. The limit is two CRU expansion chassis if early production expansion hardware is
used. The electrical interconnection between the main chassis backpanel and the expansion
chassis is accomplished via the CRU expansion board (which is installed in an unused slot in the
main chassis), and a CRU buffer board (which is installed in slot 1 of each expansion chassis).

The CRU expansion board contains seven top-edge connectors designated P3 through P9. Each
connector contains all the necessary data, address, interrupt, and interrupt identification lines
required to link an external expansion chassis to the main chassis through an interconnecting
cable to the CRU buffer board. Interconnections for a typical CRU expansion system are shown in
Figure 6-1. Chassis select assignments are listed in Table 6-1.

6.1.1 Old and New CRU Expansion Systems
There are two models of 990 CRU expansion systems in the field, the previous production (old)
system and the current production (new) system.

CAUTION

Components of the new system and the old system cannot be mixed.
Only two expansion chassis may be used with the 945005-1 assembly:
one chassis on the 1-4 chassis select group, and one chassis on the 5-7
chassis select group. Refer to Table 6-1.

Part numbers for the two different systems are as follows:

ltem Old System New System
CRU Buffer Board 944905-0001 2262075-0001
CRU Expansion Board 945005-0001 2262080-0001
CRU Expansion Cable 945001-0001 2262085-0001
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6.1.2 CRU Expansion Board

The CRU expansion board is normally installed in slot 10 of the 13-slot main chassis, and slot 14 of
the 17-slot main chassis; but it can be installed in any slot that has a CRU base address and an
interrupt available.

Table 6-1. CRU Expansion Selections

Expansion Chassis Main Chassis
(CRU Buffer Board) (CRU Expander Board)
Board Side
Chassis CPU Buffer Interface CRU Module Interrupt
Select Address Jumper (U15) Connector Select Pickup
1 0400 1-14 P3 0 A P2-66
2 0800 2-13 P42 0 A P2-66
K) 0C00 3-12 P5 0 A P2-66
4 1000 4-11 P6 0 A P2-66
51 1400 5-10 P7 1 B P1-66
6 1800 6- 9 P8 1 B P1-66
7 1C00 7- 8 P9 1 B P1-66
Notes:

' Expansion chassis 3 - 7 not used on the old system.
2 The old system supports only two expansion chassis: one chassis on the 1 - 4 select, and one chassis
on the 5 - 7 select. Therefore, use P7 on the old system for the second expansion chassis.

6.1.2.1 CRU Expansion Board Jumper Options. The jumper options on the CRU expansion board
are illustrated in Figure 6-2 for the early production models (945005 assembly) and Figure 6-3 for
the current production models (2262080 assembly). Standard jumper configuration is E3 - E4, E5 -
E6, and E7 - E8. Jumper options, summarized in Table 6-2, inciude:

6-2

Jumper-wire selection of either power-up reset (TLPRES-) from the power supply or /O
reset (IORES-) from the CPU board in the main chassis. Typically, the IORES- signal is
used. IORES- includes an OR of the main chassis power supply-on reset and the soft-
ware reset (RSET) instruction. This jumper is connected between E3 and E4; E1 and E2
are open.

Interrupt enabled option. E5 - E6 and E7 - E8 are connected in standard configurations
using the 945005 assembly. E5 - E6 and E7 - E8 are implemented in etch on the 2262080
assembly. These jumpers enable both interrupt sections A and B (chassis 1 through 4
and chassis 5 through 7, respectively). Also on the 2262080 assembly are E9, E10, E11,
and E12 that normally are not connected. These jumpers affect the interrupt scanning
and are used only for testing.
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Figure 6-1. CRU Expansion Block Diagram
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Table 6-2. CRU Expansion Board Jumper Options

Reset Source Jumper Options

IORES- Jumper E3 to E4; open E1 to E2 (standard)
TLPRES- Jumper E1 to E2; open E3 to E4
Interrupt section enabled Jumper required (945005 only)
Section A (1-4) Jumper ES to E6 (standard)
Section B (5-7) Jumper E7 to E8 (standard)

6.1.3 CRU Buffer Board

The CRU buffer board must be instalied in siot 1 of each CRU expansion chassis. The previous pro-
duction CRU buffer board (assembly 944905) is shown in Figure 6-4, and the current production
CRU buffer board (assembly 2262075) is shown in Figure 6-5. The CRU buffer board in each expan-
sion chassis must be programmed with the proper chassis ID, as shown in Table 6-3.

in the standard configuration, the chassis that is cabled to P3 on the CRU expansion board in the
main chassis is designated chassis 1; the expansion chassis connected to J9 on the CRU expan-
sion board is designated chassis 7; and the chassis between 1 and 7 are designated in ascending
order. The chassis ID then must be programmed on the CRU buffer board that is installed in slot 1
of each expansion chassis. The chassis ID is set up by installing jumper plug P4 in the selected
position, 1 through 7.

The CRU buffer board also contains provisions for bypassing the interrupt scanner for interrupt
level 1 when a peripheral requiring fast interrupt response time is implemented in an expansion
chassis. In this case, J1 is installed in DI1 and DI2. For normal interrupt scanner processing of
level 1, J1 is installed in DI3 and DI4.

For normal operation, the internal clock disable jumper must be removed between terminals E1
and E2. For maintenance purposes, the interal clock can be disabled by installing this jumper. An
external clock may be connected to the board via terminal E3, and the scan counter may be reset
by momentarily applying a ground to terminal E4. The CRU buffer board options are summarized in
Tabie 6-3.
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Table 6-3. CRU Buffer Board Jumper Options

CRU Software Base

Chassis ID Select Address (Hexadecimal) P4 Jumper Location
1 0400 Position 1 of J2
2 0800 Position 2 of J2
3 0C00 Position 3 of J2
4 1000 Position 4 of J2
5 1400 Position 5 of J2
6 1800 Position 6 of J2
7 1C00 Position 7 of J2
Notes:

Internal Clock Option: Jumper Required:
Normal operating system E1 to E2 open (standard)
Clock disabled E1 to E2 jumpered

Vectored,Direct int. Option: Jumper Required:

Level 1 vectored J1in DI3 and DI4 (standard)
Level 1 direct J1in DIt and Di2

6.1.4 CRU Expansion Field-Replaceable Components
The field-replaceable components for the 990 CRU expansion chassis consist of the following:

Item Tl Part Number
CRU Buffer Board 0944905-0001
CRU Expansion Board 0945005-0001
CRU Buffer Board 2262075-0001
CRU Expansion Board 2262080-0001
CRU Expansion Cable 2262085-0001
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TILINE Expansion Chassis

7.1 990 TILINE EXPANSION

990 TILINE expansion is accomplished by installation of a TILINE coupler in the main computer
chassis and a TILINE coupler in the 990 expansion chassis. TILINE expansion is required only
when a TILINE controller such as a master-slave disk or slave memory controller is installed in the
expansion chassis.

TILINE coupling is identical for all DS990 computer systems in respect to system hardware. The
major difference between various configurations is the way the switches and jumpers are con-
figured on the TILINE coupler boards. The TILINE coupler circuit board is shown in Figure 7-1.

Normally, when both CRU and TILINE devices or when muitiple TILINE master devices are installed
in the expansion chassis, all interrupts of these CRU and/or TILINE devices are routed to the
main chassis through the CRU expansion boards. The TILINE coupler interrupt handling is usually
used only if there is only one master device in the chassis, and only if CRU expansion is not used.

There are two cables required between the two couplers, a 40-pin ribbon cable, part number
946756, and a 20-pin ribbon cable, part number 945089. The P1 connector of both cables connects
to the coupler in the expansion chassis, and the P2 connector of the cables connects to the
coupler in the main chassis. The cabling configuration is shown in Figure 7-2.

What a TILINE coupler is installed in a chassis slot, the TLAG jumper for that slot must be re-
moved. However. this jumper must be installed for all slots when TILINE master devices are not
installed to preserve the continuity of this line between the CPU and the highest priority master
device. TILINE access granted allows positional priority on any TILINE bus. This priority scheme
gives the highest numbered slot the highest device priority on the TILINE. This is especially
important when device controllers have very little or no buffering and when device speed must be
considered.
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TILINE COUPLER DATA TILINE COUPLER CONTROL
CAELE (40 CONDUCTOR) CABLE (20 CONDUCTOR)
40 CONDUCTOR P2 Q./ P2
CABL
PN 946756 Y
1 /& 1 20
-0001 12 FT ©
~
“ocoz - O 7T 07@7 INSTALLED IN GPU_CHASSIS
INSTALLED I
=0006 18 FT COMPONENT SIDE)
EE NOTE*
20 CONDUCTOR CABLE
PN 945089~0001
20 CONDUCTOR /
CABLE
P1 P1 FROM FRONT PANEL
PN 945089 —
- 0001 12 FT Pa P3

- 0002 8 FT
- 0006 18 FT

——-lPl

TILINE COUPLER
INSTALLED IN EX~-
PANSION CHASSIS
| (COMPONENT SIDE)

P2 | P1

¥NOTE: P2 CONNECTOR ON CABLES SHOULD
BE INSTALLED IN CPU CHASSIS. P1
CONNECTOR SHOULD BE INSTALLED IN
EXPANSION CHASSIS,.(P1 OF THE CONTROL
CABLE WILL HAVE PIN 11 MISSING.) FOR
PROPER INSTALLATION, CONTROL CABLE
REQUIRES A HALF TWIST AS SHOWN.
CABLE VECTOR MUST POINT AWAY FROM
CPU CHASSIS. INSTALL JUMPER J5 ON

2276985 TILINE COUPLER IN CPU CHASSIS ONLY.

Figure 7-2. TILINE Expansion Cabling

7.1.1 TILINE Coupler Jumper Options

Each TILINE coupler includes a CRU interface for a maskable interrupt feature (Table 7-1), and a
direct nonmaskable interrupt that may be jumper-selected as an incoming or outgoing interrupt. If
the TILINE coupler is used with CRU expansion boards, the expansion chassis TILINE controller
interrupt may be passed to the main chassis via the CRU expansion.

7.1.1.1 CRU Dedicated Start Address Option. The CRU section of the TILINE coupler may be

assigned a dedicated start address beginning at one of eight different addresses controlied by the
position of jumper J8, as illustrated in Table 7-1.
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7.1.1.2 Optional Interrupt Configurations. In addition to the CRU starting address jumper, four
other jumpers (J1-J4) may be used to set up a wide variety of interrupt configurations. These
jumpers are defined in Table 7-1 and shown in Figure 7-3. The TILINE coupler is capable of han-
dling a single interrupt. When this interrupt is used for a TILINE device in the expansion chassis, it
cannot be used for any other device.

Table 7-1. TILINE Coupler Jumper Options

Jumper Option

Ji When installed, sends out a direct nonmaskable interrupt.

J2 When installed, brings in a direct nonmaskable interrupt.

J3 When installed, sends out a CRU maskable CRU-sourced interrupt.

J4 When installed, sends out a CRU maskable CRU-sourced interrupt.

J5 When inserted in the local TILINE coupler, allows TILINE IORES- to be sent to the
remote chassis.

J6 When inserted in the local TILINE coupler, enables the remote chassis to be written
to. Remove J6 for read only.

J7 When inserted, disables TPCS addresses to the remote TILINE coupler chassis
(unless the addresses are allowed by lower bound and upper bound switch settings).
Remove J7 to enable TPCS addresses.

J8 Selects the CRU maskable interrupt CRU base address. Position 1 is standard.

Notes:

1.

w

J5 should be installed only in one coupler of a pair.

. J3 and J4 can be left out if no remote CPU is used. Only one of these jumpers should be

selected.

. J8 — The CRU maskable interrupt base address is in the range of >1F40 to >1F5C, and is

selected as follows:

J8 Jumper CRU Base Address
Positions (hexadecimal)

1F40
1F44
1F48
1F4C
1F50
1F54
1F58
1F5C

ONOOTE WD =
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IORESET Jumper Option.

7 - TILINE Expansion Chassis

CC — Computer Chassis

IORESET may be propagated to the remote chassis by inserting

jumper J5. Propagation of IORESET is disabled by removing jumper J5 at the originating coupler.

INT(OUT)~

<}
:

INT(IN)—

EXINT—

INT(OUT)—

INT(IN)—

DISK A

A COUPLER A
14
Q
INT
13
P1—-66
Q
MASK
J1
I -
g P2-66_
o
[
o -
2 J2
5]
_OQ,INTERRUPT
(XX X J
ttt
CPU A

2276986
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COUPLER B
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- INT
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°>— P1-66
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MASK
31
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\d <}
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J2 S

DISK B
INTERRUPT

CPU B

Figure 7-3. TILINE Coupler Interrupt Circuitry, Block Diagram



7 - TILINE Expansion Chassis

CC — Computer Chassis

7.1.2 TILINE Coupler Configurations
In summary, the following are standard TILINE coupler configurations:

7-6

1.

Main chassis TILINE coupler configuration:

a.

b.

Jumpers installed: J2, J5, J6 (J7 if expansion chassis contains memory only)

Jumper location J8: Position 1 is standard

Addressing with all memory installed in the main chassis:

(1) Bias switches: All ON

(20 Lower bound switches: All OFF

(3) Upper bound switches: All ON

Addressing with memory installed in the expansion chassis

(1) Bias switches: All ON

(2) Lower bound switches: Refer to addressing chart, Table 7-2

(3) Upper bound switches: Refer to addressing chart, Table 7-3

Expansion chassis TILINE coupler configuration:

Jumpers installed: J1, J6

Jumper location J8: Position 1 is standard

Bias switches: All ON

Lower bound switches: Refer to addressing chart, Table 7-2

Upper bound switches: Refer to addressing chart, Table 7-3

2250696-9701
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CC — Computer Chassis

Table 7-2. TILINE Coupier Switch Addressing, Lower Bounds

K Words

16

32

48

64

80

96
112
128
144
160
176
192
208
224
240
256
272
288
304
320
336
352
368
384
400
416
432
448
464
480
496
512

TILINE coupler, part number 0945085, switch addressing 0 - 512K words
(number of rows means the quantity of rows that are addressed below the

NOTE

target location). The switch addresses in 4K increments.

4K

Number of Rows
16K

—
QOWOONDOPOHWN-—-]| O

WWWMNMNMNNNRONNMNDRN = b e o omd b 4 a o
N2 O0OOCONDIPORWUN-L2OOONDODAARWN =

-t

A= E=R=l=jeleNelololololoNloNeNeNoNoNoNoloNoNeoNeNoRoRoRoRo e ReRe K]

N

(= I R R e I N e e ool e o el eRoRoRoRoReReXeX=Xe)

(1= OFF, 0 =0N)
3 4 5 6

O =4 =4 =4 2 dd et 00000000 = = b OO0 O0O0O00O0OO
O =22 20000 = - 2 240000 = 2 4 O0ODOO -4 =2 b OO0O0OO
-2 42002~ 00 =2 =002 200 =2 =004 20O A—200~a000
-0 -0 2040140402020 0 404D A0 420 —=-0—-0200

~

COO0O0CO0OO0OO0OO0CO0OO0O0O0O0DO0D0DO0DO0DODOO0OO0DODOOODO0OOOO0O0OOOO

COO0OO0CO0OO0O0DO0OCODO0OO0OO0OOOO0DO0OO0ODOOODOOODOOOOOCO 1O
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Table 7-3. TILINE Coupler Switch Addressing, Upper Bounds

NOTE

1. TILINE coupler, part number 0945085, upper bound switch addressing 0 -
512K words (number of rows means the number of rows from address zero
to the highest number address desired). The switch addresses in 4K
increments.

2. The TILINE coupler bias switches should all be on.

Number of Rows (1 = OFF,0 =ON)

K Words 4K 16K 64K 1 2 3 4 5 6 7 8
4 1 - - 0 0 0 0 0 0 0 0
16 4 1 - 0 0] 0 0 0 0 1 1
32 8 2 - 0 0 0 0 0 1 1 1
48 12 3 - 0 0 0 0 1 0 1 1
64 16 4 i V] 0 0 0 1 1 1 1
80 20 5 - 0] 0 0 1 0 0 1 1
96 24 6 - 0 0 0 1 0 1 1 1
112 28 7 - 0 0 0 1 1 0 1 1
128 32 8 0 0 0 1 1 1 1 1
144 36 9 - 0 0 1 0 0 0 1 1
160 40 10 - 0 0 1 0 0 1 1 1
176 44 11 - 0 0 1 0 1 0 1 1
192 48 12 3 0 0 1 0 1 1 1 1
208 52 13 - 0 0 1 1 0 0 1 1
224 56 14 - 0 0 1 1 0 1 1 1
240 60 15 - 0 0 1 1 1 0 1 1
256 64 16 0 0 1 1 1 1 1 1
272 68 17 - 0 1 0 0 0 0 1 1
288 72 18 - 0 1 0 0 0 1 1 1
304 76 19 - 0 1 0 0 1 0 1 1
320 80 20 0 1 0 0 1 1 1 1
336 84 21 - 0 1 0 1 0 0 1 1
352 88 22 - 0 1 0 1 0 1 1 1
368 92 23 - 0] 1 0 1 1 0 1 1
384 96 24 6 0 i 0 i i i i i
400 100 25 - 0 1 1 0 0 0 1 1
416 104 26 - 0 1 1 0 (0] 1 1 1
432 108 27 - 0 1 1 0 1 0 1 1
448 112 28 0 1 1 0 1 1 1 1
464 116 29 - 0 1 1 1 0 0 1 1
480 120 30 - 0 1 1 1 0 1 1 1
496 124 31 - 0 1 1 1 1 0 1 1
512 128 32 8 0 1 1 1 1 1 1 1
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CC — Computer Chassis

7.1.3 TILINE Expansion Replaceable Components
The TILINE expansion replaceable components are as follows:

Item Part Number
TILINE Coupler Circuit Board 0945085-0001
40-Pin Data Cable, 3.66-meter (12-foot) 0946756-0001
40-Pin Data Cable, 5.48-meter (18-foot) 0946756-0006
40-Pin Data Cable, 2.4-meter (8-foot) 0946756-0002
20-Pin Control Cable, 3.66-meter (12-foot) 0945089-0001
20-Pin Control Cable, 5.48-meter (18-foot) 0945089-0006
20-Pin Control Cable, 2.4-meter (8-foot) 0945089-0002

2250696-9701 7-917-10
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