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General Diagnostic Information Preface

Preface

Unit diagnostics is a «collection of tests that are vused to
evaluate Texas Instruments 990-based computers and their
associated peripheral devices.

This handook is intended as a reference ‘for systems analysts,
customer representatives, factory service personnel, and other
technical users.

The Unit Diagnostics Handbook cunéists of a set of seven volumes

that describe the diagnostic tests for your 990-based system.
Volume 1 defines the two categories of diagnostics: stand-alone
tests (8ATs) and the Diagnostic Operational Control System (DOCS).
Both categories wuse tests that evaluate your computer equipment
and devices. However, the manner in which these tests are
implemented differs. You must be familiar with the information
presented in Volume 1 to use the diagnostic tests.

Volume 1 is organized such that you need only read sections that
apply to your particular software and hardware. This volume is
divided into the following sections and appendixes:

Bection

1 Diagnostics © Overview —— Describes unit
diagnostics and its hardware requirements: and
lists the diagnostic tests.

2 Stand—-Alane Tests (8ATs) - Describes the output
device salections and ather options available
with SATs.

3 Standard Diagnostic Operational Control System
(DOCS) -- Discusses Standard DOCE object modules,
supported equipment and operating procedures,

4 Dynamic DOCS —-— Discusses Dynamic DOCS object
modules, supported equipment and operating

procedures,

2 5200D0CS ~— Discusses 5200D0CS8 supparted
equipment and operating procedures.

[} DOCS Verbs —— Lists and explains the wverbs wused
by Standard DOCS. Dynamic DOCS, and S200DOCS.

?45400-9701 bii
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Diagnostic Loading Procedures —- Contains the
procedures required to load Standard and Dynamic
DOCS and the diagnostic tests.

DOCS Building Procedures —— Explains how to build
DOCS on several types of media for Standard DOCS,
Dynamic DOCS. and S200DDCS.

Bateh Command Stream DOCS -— Describes the batch
command stream feature.

Debug DOCS —- Contains information on selectian,
usage, and limitations of Debug DOCS.

Diagnastic Part Numbers —— Identifies all
diagnostic information by part number.

Operation of the 290 Maintenance Diagnostic Unit
(MDU) —— Describes the operation of the 990 MDU.

Operation o#f the 290 Programmer Panel —
Describes the operation of the programmer panel.

DOCS Message Descriptions —— Lists and explains
the messages that can occur when you are running
DOCS or diagnostic tests.

Assembly/Diagnostic Cross—Reference —- Cross-—
references the diagnostic tests with part numbers
af target assemblies associated with the tests.

Reference Documents —— Lists documents that
contain operation, maintenance, and
troubleshooting information.

CONVER Diagnostic Utility —-- Describes the CONVER
diagnostic vutility.

ASCII AND HEXADEC IMAL CHARACTERS —— Cross-
raferences ASCII Characters with Hexadecimal
Cade.

5200 SELF-TESTS -- Describes the self—-test and
extended-test diagnostic routines developed for
the Business System 200.

LOOPBACK ~ MODES —- Explains which system

components are tested in each mode, and
prerequisites to the use of each mode.

iv ?45400-9701



Oeneral Diagnostic Information Preface

K Operation of the Universal Systems Terminal (UST)
—— Describes diagnaostic testing using the UST.

The remaining volumes contain aperational and supplemental
information for the specific diagnostics, which are grouped by
volume according to equipment similarity. Table 1-1 1lists the

diagnostic tests alphabetically by their mnemenic names and
indicates the volume{(s) where each test is found.

Volume 2 Diagnostics for 990 Processors and Memaries, part
number 945400-9702, describes the diagnostic tests
for the processors and memory devices associated
with 990 computers. This velume includes the two
TILIME(TM) diagnestic tests.

Volume 3 Diagnostics for 990 Mass Storage Devices, part
number 945400-9703, explains the diagnostic tests

for the storage media associated with Q70

computers.
Volume 4 Diagnosfics far 990 Printers, _Terminals:. and
Interface Modules, part number 245400-2704,

explains the diagnostic tests for the printers,
terminals, and interface modules associated with
990 computers.

Volume S Diagnostics for 990 Industrial Systems. part
number 9245400-9705, describes the diagnostic tests

for the industrial systems associated with 990
computers.

Vaolume & Diagnostics for 920 Communications Interfaces,
part number 945400-9706, explains the diagnostics

for the communications interfaces associated with
290 computers. Volume & includes the Ethernet(R)
test.

Volume 7 Diagnostics for 290 AMPL Systems. part number
245400-9707, describes the diagnostic tests for
the AMPL systems associated with 990 computers.

TILINE is a trademark of Texas Instruments Incorporated.
Ethernet is a registered trademark of Texas Instruments
Incorporated.
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General Diagnostic Information Diagnostics Overview

Section 1

Diagnastics Overview

i.1 INTRODUCTIODN

A diagnostic test is a program that generates data patterns +to
check data #low and control 1logic in the device +the test
evaluates., Unit diagnostics is comprised of two different ¢types
of tests:

# S8Stand-alone tests {(5ATs) — SATs perform extensive
repetitive testing and have minimal input/output (1/0)
requirements.

# Diagnostics Operational Control System (DOCS) tests ——
DOCS is a small operating system that supports tests
requiring user interaction.

The test category depends on the type of hardware being tested.
Table 1-1 lists the SATs and DOCS tests alphabetically by mnemonic
name and indicates the volume(s) where each test is found.

Refer ¢to Section 2 of this wvolume and Voalume 2 §for more
information about SATs.

DOCS is divided into three categories:

# Btandard DDCS -- Used if you are using a unit record
{cassette/UST) loader for a 990 computer. (Standard DOCS
is also used for testing 774 computers.) Standard DOCS
is discussed in Section 3.

# Dynamic DOCS -— Used if you are using a disk or magnetic
tape 1loader for a 20 computer. Dynamic DBCS is
described in Section 4.

# 8200D0C8 -- Used if you are wvusing an 8200 system.
8S200D0OCS is described in Section 5.

?45400-9701 (Change 1) i-1



Diagnostics Overview General Diagnostic Information

Standard DOCS, Dynamiec DOCS, and S200DOCS, each perform the
following functions:

# Identifies the type of computer on which it is loaded
# Dynamically reduces its size after determining which
interfaces you are using for the interactive terminal and

for an error message device. (This is not true for
S200D0CSs. )

# Initializes all interrupt and extended operation (XOP)
trap locations

# Determines the interrupt level of the real-time clock

# Determines the type of terminal at which you are
responding

# JInitializes all system parameters, enabling you to send
error messages to a printer, and lets the user define
erroT message device parameters

# toads diagnostic test modules into memory

# Optiornally passes control to the test module
initialization routine through the Initialize Test (IT)
verb

* Optionally executes all standard parts of the test module
through the Execute All (EA)} verb

# Controls the verb execution mechanism
# Processes all test module service calls
# Processes all DROCS—supported verbs

# Controls all I/0 functions between you and fhe test
module

A DOCS verb is a command that is associated with an action. These
verbs enable youw o 1load, initialize, and execute diagnostic
tests. Each diagnostic test supports a set of verbs related ¢to
the device that the test evaluates. In addition, DOCS supports a
set of general verbs that help you diagnose problems. Section 6
describes the DOCS verbs in detail.

1-2 945400-9701
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Mnemonic
Name

ACUTST
ADCHK
ALO4

AU04ATST

AUDS
CPU10
CPU12
AU200
BCAIMT

COM0X
CONVER

CPTEST
CRCOMM
CRDRDR
CRT?11
CRT?13
CRUEXP
CRUTIC
CTLTST

DACHK

DDFLOF
DS10FPD
DSFF0R
DEKCD1

DSKCD2

DEKCOM
DSKHM3X
DEKSA

DSKTRI

DSKWDS
DSKWD8
DE?20R
EMURQGO

EMUR40
EMUTST

ENETST

Volume

=0 ocOMNMN N o~

NUDW W WW W OWwWaa NN

~N

Table 1-1

Type

DOCS
poOCs
SAT

SAT

SAT
SAT
SAT
boCcs
pacs

DOCS
DOCS

DOCS
pacs
DOCS
DOCS
DOCS
DOCS
DOCS
DocCs

DOCS
nocs
DOCS
DOCSs
pocs

DOCS

pocs
Docs
DOCS
DOCS

DOCs
pacs
pacs
pacs

DOCS
DaCs

DOCS

245400-9701 (Change 1)
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Diagnostic Tests

Description

Automatic Call Unit Test

Analog—-to-Digital Converter Test

990/4 Arithmetic Unit Test
(8K—-Dyte Version)

2920/4 Arvithmetic Unit Test (Extended
Test Version)

220/5 Arithmetic Unit Test

Q20/10 Arithmetic Unit Test

990/12 Arithmetic Unit Test

8200 Processor Board Test

BCAIM and BCAIM X.21 Communications
Controller Test

TMS 29202/9203 Communications IC Test

Configuration Verification Diagnostic
Utility

Character Printer Test

Communications Interface Module Test

Model 804 Card Reader Test

9?11 Video Display Terminal Test

213 Video Display Terminal Test

CRU Expansion Chassis Interface Test

290/10A and S300/5300A CRU Chip Test

Randam Access Memory Diagnostic #or the
990/10, 920/104A, 9920/12, 5300 and S5300A

Digital-to-Analog Converter Test

TILINE DSDD Diskette Test (FD100O)

DS10 Disk Test

Universal TILINE Disk Utility

CD1400 and DSBO/300 Disk Systems Test -
Part 1

CDi400 and DSBO/300 Disk Systems Test -
Part 2

Common Disk Drive Test

DS31/32 Disk Test

Disk Surface Analysis

290 Trident Disk Test (T-25, T-50., .
T—-200)

S5 L/4" Winchester Disk Test

8" Winchester Disk Test

Universal TILINE Disk Utility

TME 2900/99B0 Emuvlator, Buffer, and
Expansion Memory Test Second
Generation AMPL

TMS 99240 Emulator and Buffer Test

™S 9900/99B80 Emulator and Buffer
Test First Generation AMPL

EI?90 and EI300 Interface Boards

1-3
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Tahle 1-1 Diagnostic Tests (Continued)

Mnemonic
Name Volume Type Description
EROMBT S nocs EPROM Memory Board Test
EXTACU & DOCS External Autocall Unit Interface Test
FCAT3T & pDocs Four—-Channel Communications
Controller Test
FIVMOD 5 nocs SMT/&6MT Serial Intarface Module Test
FLPDSK 3 DOCS Single—-Sided, Single-Density Diskette
Test
FLPTST 4 DOCS Fast Line Printer Test
HSTSLV 2 pncs 990/5 Host—-Slave Test
INPMOD 5 DOCS 32-Bit Input/Transition Detection
Module Test
1014 4 DOCS 16 I/0 TTL Module Test
LLMTST & DOCS tocal Line Madule Test
LPB10O 4 DOCS Model B10 Line Printer Test
LPTEST 4 DDCS Line Printer Test
LGPTST 4 pocs LG@45 Letter Quality Line Printer Test
MAP 12 2 Docs Map lLogic Test - 920/12 anly
MAPTIC 2 DOCS 220/10A, S300 and S300A Mapping Leogic Test
MAPTST 2 SAT Map Logic Test - 290/10 only
MEMPRT 2 nacs 20/4 Memory Protect Logic Test
MEMTST 2 DOCS General Random Access Memory Test
and /10A and Cache Controller
Memory Test
MTCTST1 3 DoCs Magnetic Tape Cartridge Test 1
MTCTST2 3 pocs Magnatic Tape Cartridge Test 2
MUXTST &b DOCS CI1403 and CI404 Asynchronous
Communications Interface Test
QUTMDD ) DOCS 32-Bit Output Data Module Test
PROMPG S poOCs PROM Programmer Interface/Personality
Card Test
PRTIF 4 poCcs Printer Interface Module Teaest
RAMOA 2 DOCS 290/4 Random Access Memory Test
RMTEIA 4 pocs TTY/EIA Remote Terminal Test
RMTFLP a3 Docs Remote Diskette System Locophack Test
TARTST 3 DoOCS Model 279/979A and MT1400 Tape Test
TFMTST S DDCS Time Function Module Test
TILCOU 2 DOCS TILINE Coupler Logic Test
TLCPLR 2 DOCS TILINE Coupler Test
| TNXTST 2 DOCS Ten X799 COBOL(TM) Accelerator Test
TPBITS 3 Dacs TILINE Peripheral Bus Interface Test
TRACE 7 pocs Trace Module Test
TS8T733 4 pocs 733/743 ASR/KSR Data Terminal Test
TSTBXO0 4 nocs 820/840 Data Terminal Test

l Ten X%9 COBOL Accelerator is a trademark of Ten X Technology, Inc.

1-4 (Change 1) 245400-9701
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Table 1-1 Diagnostic Tests (Continued)

Mnemonic

Name Volume Type Description

T8T931 4 DoCs 931 Videao Display Terminal Test
TET?40 4 DOCS 240 Electronic Video Terminal Test
TTYEIA 4 DOCS Full Duplex TTY/EIA Interface

Module Test

WATDOG 5 Dacs System ID and Watchdog Timer

Interface Test

WDFLPY 3 DOCS WDS00 Floppy Disk Drive Diagnastic

1.2 EGUIPMENT REQUIREMENTS

Each diagnostic test has certain minimum hardware requirements.
system must contain the following hardware in ovder to use

Your

diagnastic tests:

#

A 990-based computer with sufficient memory. The TILINE
peripheral tests require 64K bytes of memory. Tests foar
less complex devices usually require 32K bytes of memory.

. Figure 1-1 illustrates typical memory configurations for

SATs and DOCS tests, (Refer to Appendix A for
information on DOCS sizes. Add the DDCS and verb module
sizes to the test size to determine the total memory size
needed. )

A device to locad the test into the computer. For
example, a 733 ASR, a 990 diskette drive {dauble-
density), any 20 disk drive, a 290 maintenance
diagnostic wunit (MDU), a Universal B8ystems Terminal
(UST), or a magnetic tape drive (open reel or cartridge).

An interactive device such as a 733 ASR/ASR, 743 KSR, 911
VDT, 213 VDT, 931 VDT, 940 EVT, a programmer panel (MDW),
820/840 KSR, or UST can be used.

An optional error message device to receive header and
error messages, such as a 733 ASR/KSER, 743 KSR, 820/840
KSR, 810, B50, 855 or 880 line printer. MDU, or UST.

The unit that is being tested.
NOTE
As may be seen in the lists above. the UST can

function as the 1loading, interactive, and
ervor message device simultaneously.

?43400-9701 (Change 1) 1-5
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Figure 1-1 shows the memory ceaonfigurations for S5ATs and DOCS
tests.

MEMORY MEMORY
ADDRESS ADDRESS
>0 >0
INTERRUPT TRAP : INTERRUPT TRAP
LOCATIONS LOCATIONS
> A0 > 40
XOP TRAP XOP TRAP
LOCATIONS LOCATIONS
>80 > 80
> AD > A0
DocCs
STAND—ALONE
TEST MOOULES»
DIAGNOSTIC
TEST MODULESs
A ~ As A,
STAND—ALONE TESTS DOCS TESTS MEMORY MAP

MEMORY MAP

» STAND—ALONE TESTS CONTAIN ALL CODE NEEDED TO PERFORM TESTS AND QUTPUT
RESULTS TO THE USER,

»# DOCS TESTS REQUIRE DOCS TO HANDLE USER 1/0, DEFAULT INTERRUPT
PROCESSING, VERB DECODING, AND OTHER FuNCtIONS, DOCS MUST BE LOADED
FIRST IN ORDER TO LOAD THE 'TEST MODULE.

2283756

Figure 1-1 Stand—Alone and DOCS Memory Maps
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Section 2

Stand-Alone Tests (S5ATs)

2.1 INTRODUCTION

A stand—alone test (SAT) makes minimal hardware demands on system
capability during execution. I# you are uncertain whether the
entire central processing unit (CPU) is operational, then you
should use a SAT.

You do not need ¢to initialize a SAT since the test begins

executing a@s soon as you load it into memory. SATs can issue
header and error messages to one or more ouvtput devices, depending
on the selections you specify. (Refer to paragraph 2.2 for

information on selecting output options.) 1If you use a hardware
configuration that includes an ovtput device, a SAT generates
messages in the following manner:

Test name and version number

Header messages

Error messages (if any errors occur)
Completion message

Loop count

You can load a SAT in one of the following mannars:

# Load the SAT directly by . using the 990 ROM loader.
Consult the Model 990 Computer Universal ROM Loader Users
Guide part number 2270534-9701 for complete instructions
on this pracess, The test executes immediately after
loading. Upon completion: the SAT displays the loop
count on the output terminal or programmer panel and
repeats in a continuous 1loap until the CPU is halted.
This is not true, of course, in the case of either CPU-10
or CPU-12. These tests utilize <the following ¢type of
loading.

# |Load the BAT using the DOCS .LD verh. The ftest executes
in stand—-alane made, Upon completion, control is
returned ¢to DOC8 (providing that the test does not
overlay any part of DOCS memory space) and you can
reexecute the EAT by issuing the Execute Stand-Alane
(.EE}? DOCS wverb. I# you want ¢to run a group of
diagnostics that includes both DOCS tests and SATs, use
DOCS to load SATs. Then: the SATs will send all of the
output to input/output (I/0) and error devices.
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Refer to Volume 2 of the Unit Diagnostics Handbook +for detailed
information on each of the SATs.

The following paragraphs explain how to select output devices and
test options for SATs.

2.2 QUTPUT DEVICE SELECTION

The SATs can send test results to one or more devices. The
methods of autput device selection vary among the AUO4, AU4TST,
AUOS, CPU10, CPUI2, and MAPTST diagnostics as explained in the
following paragraphs. The UST is itself both the loading and
cutput device, and runs SATs only under the control of DOCS.

2.2.1 AU Diagnostic Device Selectien

The default device selectian for an AU and CPU diagnostic depends
on how the test is loaded. The test chooses a default device
according to whether DOCS exists wholly in memory.

The AU diagnostic can determine that DOCS is not completely
resident in memary if:

# Yaou load the test using the ROM loader

# You load the test and overlay all or part of DOCS

I the SAT is of CPUI0C or one of the CPU12 diagnostics, and one of
the above situations is true, the SAT displays the test number and
loap count on the front panel.

If the SAT is of AUO4, AUATST, or AU0CS, and one of these
sitvations is true, the test performs the default device selection
algorithm. The algorithm works in this manner:

1. The test uses the default device selection parameters
defined as follows:

0 = ABR/KSR

1 =913 VDT

2 = 911 vDT

3 = 810 Line printer

4 = 240 EVT
>5355 = Search for aone video display terminal

(VDT) and one hardcopy device

>FFFF = Attempt output teo four devices.

The default for the output device selection is 2»5555.

2-2 (Change 1) 945400-9701
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NDOTE

A value preceded by a right angle bracket (>)
indicates a hexadecimal value. '

2. If you accept the default, the test searches the
predefined CRU base addresses for one VDT and one
hardcopy device. The predefined addresses are:

Address Device
>0000 ASR/HKSR
>004&0 Line printer
>0040 ?40 EVT (on communications
interface board)
>00Co 2?11 or 913 VDT
>0100 211 or 213 VDT
>1700 ASR/KSR (AUQGS only)
>1700 740 EVT (on /10A communications port,
/10 with CI402, and 8300 computer)
>1740 Line printer (AUOS anly)

If you do not accept the default, choose an acceptable
parameter listed in item 1. If you use a CRU base
address that is not predefined, you will need to modify
the CRU base address location of the output terminal
according to the specifications listed in Table 2-3.

NOTE

~The test displays error numbers and loop
counts on the programmer panel, regardless of
whether another output device is found.

I# the AU diagnostic determines that DOGCS resides completely 1in
memory and is lpaded below the test code: then it checks whether
the loaded version of DOCS is a revision prior to B8/80 #K. I+ the
revision is prior to B8/80 #K, then the test uses the default
device selection algorithm described previously. I# the revision
is 8/80 #K aor later, the AU diagnostic makes inquiries of DOCS and
uses the I/D and error message devices you selected during DOCS
initialization.

If you want to send test results to a device located at a CRU
address that the algaorithm does not search, you can modify certain
flag locatiaons to redirect the output. Refer to paragraph 2. 3 and
Table 2-1 for information on output options.

245400-9701 2-3



Stand—-Alone Tests General Diagnostic Information

2.2.2 MAPTST Diagnostic Device Selection

Since MAPTST must he loaded at a beginning address no higher than
>100, this diagnostic is unable to communicate with DOCS about 1/0
devices. Theretorda, MAPTST assumes that certain devices are
located at specific CRU addresses. The test writes to each of the
CRU addresses without attempting to verify that the correct device
is present. False errors may be generated if the default  devices
are not located at the assumed CRU addresses. The CRU addresseg
and default devices arae:

Address Device
>0000 733 ASR
>0060 Line printer
>00CO 913 VDT ‘
>0100 ?11 VDT

The MAPTST diagnostic attempts to write to all of these devites
simultaneously. - If any other device resides at one of these
addresses, errors tan result., When you check your test results,
verify that no such residence exists.

I#f your system is not configured with the default devices at the
specified CRU addresses., you can modify certain flag lacations to
redirect the output. Refer to paragraph 2.3 and Table 2-1 far
information an output options.

2.3 GSTAND-ALONE OPTIONS

Certain operating options are available with SATs. These options
are listed and explained in Table 2-1.

When you load a SAT using DOCS: you can select the options through
the interactive terminal by executing the Modify Memory (. MM)
verb. If you vrun a BAT without DOCS: you must select the options
by performing a memory patch procedure on the programmer panel.
To do this, perform the following steps immediately after the SAT
begins execution: '

1. Press HALT/SIE.

2. Enter the address of the option that you want to modify
using the data switches. To determine this address. add
the hexadecimal load bias {usually 2>A0) to ¢the
hexadecimal relative flag address. Refer to Table 2-1,
Table 2-2, and Table 2~-3 #or relative flag addresses.

3. Press MA ta enter the memory address,
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Press MDD to displag‘the ;ontents of the location.

Enter the new memory data.Qalue using the‘data switches.
Press MDE to enter thé-dafa into memory.

Press CLR. |

Press ENTER ST to clear fhe status register.

M ® N > o oa

Enter the load point address using the data switches.
The load point is usvally >AD if:

# You are not using DOCS.

# VYou are' vsing DOCS and loaded the test over
DDCS by selecting >A0 as the load bias.

10. Press MA to enter the load point.

11. Press MDD to view the contents. If POCS is not present,
the restart address of the SAT is displayed. I+ DOCS is
predent, the return address to DOCS is displayed,

12. Press ENTER PC to enter the restart address in the
program counter.

13. Press RUN.

You can alsp modify SAT options by changing the object code on the
media before loading the test into the computer. Refer to the Link

Editor Reference Manual, part number 9494617-9701, #for instructions

on modifying the obgject cade.

Table 2-1 lists the SAT options and their functions, and explains
how to modify the control flags to meet your requirements. The
relative address and >AQO load bias address for each control +lag
are also listed. All of the options for SATs are at the locations
listed unless specified atherwise.
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Table 2-1
Options Relative
(Control Flag) Address
Idle-on-error >3=2

Error Print/Display

Header Print/Display

>1E

>20

General Diagnostic Information

Gtand-Alone Test Options

Address
For 2AQ
Load Bias Function
>b2 Baet this flag te >FFFF to

>BE

.»C0 -

cause the computer to idle
when errors are detected.
The computer will enter the
idle mode after an error is
written to an output device
or displayed on the
programmer panel. The
default does not permit the
computer to idle after de-
tecting an errvor.

Set this #€flag to z2ero to
prevent error messages from
being printed. The error
number is displayed on the
programmer panel., However,
unless you also select ¢the
idle~on~error option. the
error number is not
displayed lang enough #for
you to see. The default is
nanzero to print the error
messages.

Set Vthis flag to zero to

prevent header messages
from being written or
displayed. The default is
nonzero %o print header
messages.
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Table 2-1
Dptions
{Contral Flag)

Output Terminal
Selector

Baud Rate Selector

AU04, AU4TST,

AUOS - port 1 >1700
= pert 2 21740

Restart Location

?45400-9701

Relative
Address

>3A

>40

>9A

23E
>40

Address
For A0
Load Bias

Stand—-Alone Test Options

>DA

>EO

>FA

>»DE
>EO

Stand—-Alone Tests

(Continued)’

Function

Set this flag to one of the

following values o select
an ovtput device for test
results.
0 = ASR/KEBR
1 = 913 VDT
2 = 9211 vDT
3 = 810 Line printer
4 = 940 EVT
>958959 = Search for one VDT
and one hardcopy
device
>FFFF = SAT will attempt
output to four
devices
The defavlt #for the AU
diagnostics is >3535. The
default +or the MAPTST
diagnostic is >FFFF.
This option is not
available +#or MAPTST. Set
this #€flag to nonzero +to
select a baud rate for a
733, 810, 820, B40, 850,
855, or BB0O terminal. The
default is O +for a baud

rate of 1200.

By entering
bavd rate,

the necessary
you can modify
the +flag for AUOS parts 1
or 2 located at CRU
address >1700 or >1744Q,
respectively. The defavult
for both ports 1s 4800.

Find the restart/return
address in the first
location o# the diagnostic.
I+ you load without DOCS,
the address is usvally >AO.
I# you load with DOCS., this
address is at the load bias.
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NOTE

I you are using the programmer panel to run
SATs, set the error print/display and header
print/display flags to zevo. Then, set the
idle—on—error flag to D>FFFF to cause the
computer €0 idle when an error is detected.
The loop count and error message numbers will
be displayed on the programmer panel.

If you want messages tao be sent to an output device, you can
vpdate flags in the SAT. However, these addresses need not be
modified if +the diagnostic is loaded under the control of DOCS.
The devices that you selected during DOCS initialization are used
as output and error message devices for the SAT.

To wupdate flags in the SAT, look at the putput terminal selector
flag description in Table 2-1. As an example, suppose your
hardware configuration has only one 911 VDT located at CRU address
>140 and you are executing the diagnostic test without the control
of DOCS. You must modify relative address >3A to the value 2.
You have just indicated that your output is only to be sent %o the
2?11 VDT. I# your release is dated the fourth quarter of 1979
(Release 4.1.0) or later look at Table 2-3. (If your release is
dated prior to this €ime, use the information in Table 2-2 for
this example.) Next, you must modify relative address >46 to the
address where your 2?11 VDT is located (>140), Your output will
now be sent to the 211 VDT,
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Table 2-2 SAT Output Device CRU Base Addresses —
Prior to Release 4.1.0

Qutput Default :
Terminal Value AUD4 AUO4TBT AUODS MAPTST
733 ASR/KSR >000 >40 >40 >40 >40
(>EQ) {>ED) (>E0) (OEO)
213 VDT >0C0 >44 >48 NA >18EA
(>E&) (>EB) NA (>198A)
2?11 VDT >100 >48 >4A NA >1986
(>EB) {>EA) NA (>1A26)
Line printer 040 >44 244 NA >1880
(TTYEIA IF) (>E4) (>EL) NA (>1920)
Notes;

Relative address locations are shown without parentheses.
Load bias address »AD0 lacations are shown with parentheses.

NA indicates not available for modification.
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Table 2-3 SAT Output Device CRU Base Addresses ——
Release 4.1.0 and Later Releases
Output Default AUC4/AUOS/AUQATST
Terminal Value Diagnostics MAPTST
733 ASR/KSR »000 >42 >40
(>E2) {(>E0)
13 VDT >0COo >44 >18EA
{>E4) (>198A)
211 VDT >100 >46 >1986
(>E&) (>1A26)
240 EVT: :
S300 >1700 >44A NA
/10A communi- >1700 {(>EA) NA
cations port
CI-402 >1700 >4A NA
COMIF >040 (>EA) NA
Line printer >0460 >48 >1880
(TTYEIA IF) (>E8) (>1920)

MNotes:

Relative address locations are shown without parentheses.

Load bias address A0 locations are shown with parentheses.
NA means not applicable.

A SAT only supports one 940 EVT as an output device, I¢

more thanm one 940 EVT is configured on a system where a

SAT is loaded, the SAT first checks address >040 to see if
a device is present. I+ no device 1is present at that
address, it uses the device at address >1700.
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Section 3

Standard Diagnostic Operational Control System (DOCS)

3.1 INTRODUCTION
The Diagnostics Operational Contrel System (DOCB) is a small
operating system that supports and controls all diagnostic tests,
except stand-alone tests (S5ATs). Standard DOCS contains verb
modules that are already linked with DOCS.
If the user has never before attempted to wuvse DOCS, he should
first completely +familiarize himself with the information in
paragraph 3. 4.1 on communication conventions.
If you are using cassette tapes or the UST, then you must wvse
Standard DOCS., Standard DOCS is used for both 774 and 990-based
computers. Standard DOCS consists af four types:

# Maxi DOCS

# Mini DOCS

# Batch Command Stream (BCS) DOCS

# Debug DOCS

The first two types are discussed later in this section. BCS and
Debug DOCS are discussed in Sections 9 and 10, respectively.

The +following paragraphs discuss DOCS object modules and
supported equipment and media.

3.2 DOCS OBJECT MODULES
The 1load media contains fully linked object (FLO) modules. A
DOCS FLO medule is the result of DOCS modules linked to a loader
module. Each FLDO module has a unique identifier which is formed
by combining:

1. A one—-character designator for the loader type

2. A two—-character designator for the DOCS type

3. The DOCS suffix

245400-9701 (Change 1) a-1
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For example: the unique identifier for Maxi DOCS linked with the
unit record (cassette/UST} loader is:

UMXDOcCs

where:
) represents the unit record (cassette/UST) loader.
MX indicates Maxi.

DOCS is the suffix.

The identifiers bsed for Standard DOCS FLO madules #for unit
record load media are as follows:

Loader Type DOCS Versiaon
U -- Unit record (cassette, MX —— Maxi DDCS
290 maintenance
diagnostic unit (MDU}, MN —— Mini DOCS
microfloppy, Universal
- Batch Command

Systems Terminal (UST)) BC -
: Stream DOCS

DB -- Debug DOCS
Table 3-1 summarizes the identifiers for the Standard DODCS FLO

modules,

Table 3-1 Standard DOCS FLO Modules

DAOCS Type Load Media

Unit Record:

Maxi DOCS UMXDOCS
Mini DOCS UMNDOCS
BCS bOCS UBCDOCS
Debug DDCS UDBDOCS

3.3 SUPPORTED EQUIPMENT
Standard DOCS supporis certain computer models, interactive and

message terminals, and media, as explained in the following
paragraphs.
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3.39.1 Computer Models

Standard DOCS runs on Madels 774 and 990 Computers. The 290
computers currently inciude the 290/4, @90/5, 990/10, R9G/104A,
?70/12, €300, and §S300A central processing units (CPUs). DOCS
contains code that can determine the CPU on which it is running,
gsince interrupt handling and some system parameters depend on
this information,

3.3.2 Interactive and Message Terminals

An interactive terminal allows you €9 supply DOCSE with the
information it needs to proceed with a test and receive header
and error messages that DOCH generates, Message terminals can
only receive output, specifically error messages. If you want a
hardcopy of any infarmation cther than error messages: you must
use either an ABR/KSR, a KSR, or a UST with a printer as your
interactive terminal. The following interactive and message
terminals are currently supported:

Interactive Message
Terminals/Interfaces Terminals
743 USR - TTYEIA 743 KSR
733 ASR/KSR — TTYEIA:, /5 Port 733 ASR/KSR
820 KSR — TTYEIA 810 Line printer
840 KSR - TTYEIA 820 Line printer
213 VbT - 213 CTL 840 Lipe printer
?11 VDT - 2?11 CTL 850 Line printer
240 EVT - CI401, CI402. /10A Port, 855 Line printer
CI421, CI422, EI300
231 EVT — CI402, /10A Port, CI421, 880 Line printer
CI422. EI3J00
UsT - Optional Printer

Once DOCE is loaded, it determines the type and location of the
terminal at which you are responding. Then. DOCB asks you for
any additional informatiaon required to handle the interactive and
message terminals,

3.3.3 Load Media
Standard DOCS and the diagnostic test modules are packaged on

cassettes or UST microfloppy diskettes. The structure and types
of available lpad media are also discussed in Section 7.
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3.4 MAXI DOCS

Maxi DOCS, the basic type of standard DOCS. can run on all Model
990, S300 and 8300A Computers and can communicate with you
through interactive terminals. Mini DOCS is a subset of Maxi
DOCS. BGS and Debug DOCS consist of Maxi DOCS with the batch
command stream and debug features, respectively.

The following paragraphs discuss Maxi DOCS and apply to all types
of GStandard DOCS. Differences in Mini DOCS are noted in
individual paragraphs. Refer to Sections @9 and 10 for
information on BCS and Debug DOCS, respectively.

To create Maxi DOCS using Dynamic DOCS, refer to Section 4.

3.4.1 Caommunication Conventions

The canventions wused to communicate with all Standard DOCS are
described in the following list. These conventions apply to any
supported interactive terminal.

# A hyphen (~) is displayed when DOCS waits for a
response. I+# ¢gou are using a VDT, a blinking cursor
appears after the hyphen.

# Press the RETURN or NEW LINE key to enter all input. If
you are wusing a VDT. the cursor disappears after you
press the RETURN key, indicating that no more input is
required.

# A period must precede all DOCS-supported verbs (for
example, .IS). Test verbs are not preceded hy a period.

# Most prompts are designed with predefined default values
that are displayed with the prompts. Accept the default
value by pressing the RETURN or NEW LINE key.
Otherwise, enter a different value in response to the
prompt and then press the RETURN ar NEW LINE key. (In
most cases, the new value is uvged as the default value
the next time the prompt is issued.)

# The RUB OUT key (733 ASR/KSR), the left arrow ({——)} key
(?11 and P13 VDTs and the UST), and the backspace key
(240 — 931, 820 and B840 KSRs: and ¢the UST) wveoid your
response and allow yau to reenter the response. These
keys are only effective before you gress the RETURN or
NEW LINE key.
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¥ Hexadecimal numbers are used at all times. You can enter
from 1 to &4 contiguous hexadecimal digits. You cannot
have embesdded blanks and leading zeros are not required.
The number is internally right—justified with 1leading
zeros to the left. For example, if a memory test
requests the ending memory location to be tested and the
address is >1FFFF, your response would be:

ENDING MEMORY ADDRESS? (DEF=13B3E) - 1FFFF
If the ending address is 2>730, respond as follows:
ENDING MEMORY ADDRESS? (DEF=13B3E} - 730

# When you enter a number. DOCS verifies that it is a legal
hexadecimal value, I# it is not hexadecimal. you receive
an error message and must reenter the number.

# Respond to all YES/ND preompts using 1 for YES and O for
NO. I# you enter any other value, you receive an error
message and must reenter the response.

# All ASCII data is entered as a string consisting of 1 to
64 contiguoaus characters,

# The VERB? prompt indicates that DOCS is ready to receive
a verb, {Verbs are discussed in Section 4.) Enter any
legal wverb. If you enter an illegal verb, the ILLEGAL
VERB message appears.

# If you press the @ key on any interactive terminal, or
the 211 VDT CMD key, %13 VDT HELP key: 940/931 EVT ESC
key, or 733/743 ASR ESC key while a test is executing,
DOCS terminates the test activity and responds with the
VERB? prampt. The test may require reinitialization.

* The 911/931 VDT blank orange key and 213 VDT PRINT key
are wused as pause keys. These keys allow you to stap
test execution so you can view the test output aon a VDT.
Once you press a pause key, the test stops executing and
the computer enters the idie mode. To resume execution.
press the pause key again. A pause during execution can
affect the testing ability of a diagnostic, depending an
what the diagnostic 1is doing when it is stopped. For
example, if you press a pause key during a ¢timing 1loop.
the testing ability is affected. (Note that the pause
function cannot work if the interrupt mask of £he
computer is set to mask the interrupt level af the I/0
device. Further note that the 940 EVT has no pause
capability. )
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3.4.2 Q0perating Procedures

After you load Standard DOCS, press the character Y on the
interactive terminal. (If you are wusing a 240/931 EVT. the
status line will be full duplex (FDPLX) when DOCS is ready for
you to press the character Y.} DOCS determines the type of
computer on which it is running and locates the interactive
terminal you are wusing by scanning the CRU base addressas 20000
through >1F0Q, and TILIME addresses >FB800 thraugh >FCO0 for a Y,
and checking the Front Panel (>IFEQ). The interactive terminal
is not restricted to a predesignated CRU or TILINE base address
but can be located at any base address within the specified
ranges. Since DOCS scans baoth address ranges, no time limit
exists for you to respond. However, you should allow sufficient
time for DOCS to lead before pressing Y.

Once DOCS locates the interactive terminal, a display of
initialization prompts appears: and you can proceed with Standard
DOCS initialization and test module loading and execution. These
procedures ara discussed in the +following paragraphs and
illustrated hy the flowchart in Figure 3-1.
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3.4.2.1 Initializing Standard Maxi DOCS. During the
initialization process, Maxi DOCS requests the following
information:

# The interrupt level of the interactive terminal (at which
you entered a Y), if the interactive terminal is naot at a
fixed interrupt level

# The CRU or TILINE base address and interrupt level o# the
error message terminal (if different from the interactive
terminal)

# Configuration of the message terminal(you can select the
DOCS default configuration)

# The system cantrol agptions
The following discussion explains the prompts and messages that
appear during initialization. This message is displayed at the
beginning of the initialization process:
#wi# b&ALEL] DOCS VERSION = JJJ/YY #X TI 990/XX it
Then, Maxi DOCS informs you of the interactive terminal CRU or
TILINE address, will ask for the interrupt level of the
interactive device.
TERMINAL BASE ADDRESS - XXXX
TERMINAL INTERRUPT LEVEL - 0X

If the terminal is at a fixed intervupt level, the prompt appears
as:

TERMINAL INTERRUPT LEVEL? DEF = X
A default value is displayed with this prompt. If this value is
correct. press the RETURN or NEW LINE key. Otherwise, enter the
correct value.
Next, Maxi DOCS prompts you for an error message device:

ERROR MESSAGE DEVICE? (O=ME. 1=PRINTER) DEF = 0

Respond with an appropriate value for the error message device
prompt. For example, O indicates that you want ¢o use the

interactive device ¢to receive messages. If you press the RETURN
or NEW LINE key to accept the defauvlt value, the interactive
terminal serves as the message terminal. If you enter 1, Maxi

DOCS prompts you for the interface to which the error message
device is connected.
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ERROR MESSAGE DEVICE INTERFACE:

0=R20/5 1=920/104A 2=CI402 3=CI403
4=CI421 5=CI422 &=TTYEIA 7=MY AUX

DEF = 2
CAUTION

If a printer is to interface with the EI300
Board, then the user must enter a 5 (CI422)
in response to this prompt.

NDTE

You can only use the UST as an error message
device if you are also wusing it as the
interactive device.

If you entered other than 7 (the auxiliary port) in response %o
this prompt, the following prompt is displayed:

PRINTER BASE ADDR? DEF = 0800

Enter the correct CRU or TILINE base address for the error
message device.

DOCS next informs the user of the DOCS default error message
device configuration: -

DOCS ERRDR MESSAGE DEVICE DEFAULT CONFIGURATION:
SPEED: 4800 BAUD

PARITY: EVEN
DUPLEX: FD-RC (ON)

CHANGE CONFIGURATION? DEF = O

You can accept +this configuration by taking the default to the
above prompt. If 4ou want ¢to change the DOCS error message
device configuration enter a 1 and the following configuration
prompts will &sppear:

DEVICE SPEED?

0=110 1=200 2=300 3=600
4=1200 5=2400 &=3600 7=4800
8=7200 9=92600 A=19200

DEF = 7

DEVICE PARITY?
O0=NONE. 1=0DD 2=EVEN 3=MARK 4=8PACE

DEF = 2
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DEVICE DUPLEX?
0=FD 1=FD-RC (OFF) 2=FD-RC (ON)

DEF = 2
ARE THE SELECTED I/0 & ERROR MESSAGE DEVICES OK? {DEF=1)

Enter the correct value in each prompt for your own error message
device configuration.

DOCS now asks if all the selections above are good and valid. I#f
you need to <change anything, (error message device, terminal
interrupt level, etc.), this 1is +the last chance before DOCS
memory reduction takes place. I# everything is OK take the
default. I# changes are necessary: enter 0. This will return
the user to the terminal bhase address prompt, and +the potential
for entering the correct data. I# the default is accepted the
following message is displayed:

wkEEE ATTENTION i3

DOCS HAS BEEN REDUCED IN S5IZE. IT IS NECESSARY TO
RELGAD DOCS IN ORDER TO CHANGE I1/0 OR ERROR MESSAGE DEVICES.

The following prompt allows you to select system control options:
ENTER CONTROL OPTIONS SEPARATED BY COMMAS:
(E = ERR M5G'S, H = HDR M56‘5, N = ERR #‘5, P = PAUSE ON ERR’S)
DEF = Y,E.H.N -

The following system control options are available:

# E —— controls whether error messages are ouvtput

# H —- controls whether header messages are ocutput

# N —— controls whether error message numbers are output
# P —— causes the computer to idle if an error occurs

You can take the defavult or enter one or more of the control
options in any order. Separate each option with a comma. You
can change the options at any time vusing the Initialize Contreol
Options {. IP) verb described in Section &.
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3.4.2.2 Test Module Loading and Execution. After initiali-
zation, pOCS displays a series of prompts that are wused
to load and execute a test module. {Alternatively, you can load

and execute the test module by entering the correct set of
varhbs. ) The following paragraphs show the prompts and messages
that appear during the load process and execution of a test
module using the unit (cassette) loader.

The first prompt asks if you want to load a test:

LOAD TEST? (DEF = 1) -
I+ you want ¢to load a test using Standard Maxi DOCS. enter 1
(accept the default) in response to this prompt. The following
prompt then appears:

CASSETTE/UST LOADER

LOAD BIAS? (DEF = XXXX)
This prompt requests an address at which to load the test module.
The default value is the first location in memory following the
end aof DOCS. ‘
If you are loading off an ASR then the following prompt appears:

PLEASE: PLACE CASSETTE IN TRANSPORT
POSITION AT LOAD POINT

PRESS ‘RETURN’ WHEN UNIT IS READY-
If you are loading off an MDU (Maintenance Diagnostic Unit) or a
UST (Universal Systems Terminall). then one of the following

prompts appears:

PLEASE: PLACE CASSETTE IN MDU
PUSH RESET AND REWIND

INSERT THE UST MICROFLOPPY
WITH THE DESIRED DIAGNOSTICS

PRESS ‘RETURN‘ WHEN DONE -

PUSH ‘LOAD’ ON MDU WHEN UNIT IS READY
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In most cases the suggested default is acceptable, DOCS then
loads the test and the following message appears:

END OF TEST = XXXX

DOCS puts the file address in its memory allocation table, prints
the test title, and executes the initialization verh of the test.

If you want to specify a different load point, aveoid selecting an
address that would cause DOCS to load a test module over itself,
I# you specify a load hias that precedes the end of DOCs, the
fallowing error message appears:

YOU CANT OVERLAY DOCS WITH CASSETTE/UST LUADER

When you 1lpad the test module, DOCS displays the title of the
test module and executes the IT verb. Each time the IT verb
executes, DOCS prints +the appropriate test title. Then. DOCS
requests the information necessary for correct execution of the
test, If the test initialization process is interrupted for any
reason, the following message is displayed:

# # #  WARNING # 3
INITIALIZATION NOT COMPLETE--ENTER VERB "IT" FOR RESTART

When the test module has been initialized, DOCS asks whether to
execute the EA verh.

EXECUTE EA VERB? (DEF=1) -

This wverb executes all the standard tests of a diagnostic.

Accept the default value (1} to execute these tests, If you
enter 1, the EA verb completes execution of the subtests and then
issues the VERB? prompt. If you enter O, the EA verbh is not

executed and the VERB? prompt appears immediately.

NOTE

You do not need to reload DOCS each time you
load a new test module. DOCS remains in
memorTy and loads a new test whenever you
execute the Load Diagnostic (.LD) verb.
However, DOCS can communicate with only one
test module at a time. It you execute the
.LD verb after loading a test, all pointers
to the old test are laost.
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3.4.3 Interrupt Handling
Maxi DOCE handles all interrupts except those handled by some

test modules. DOCS can detect two fault conditions relative to
interrupts:

# When an interrupt at a level not being uvsed by DOCS is
captured, a message indicating an wunexpected interrupt
appears.

# When contrel is passed to DOCS from a test module, DOCS
checks that <the test module has not changed the
interrupt traps.

During the M™Maxi DOCS initialization process, interrupt vectors
are set up for the following:

# Power—-up {(level O)
# Power fail (level 1)
# Bystem error (level 2}
# Real-time clock (levels 5, 7, or 15}
# Interactive terminal
All other interrupt vectors are set to bramch to the code that
handles vunused interrupts, I+ one of the unused interrupts
cccurs, the following message is displaged:
UNEXPECTED INTERRUPT AT LEVEL = <x>
where:
<x>» is an integer that represents an interrupt level.
DOCS then issues the VERB? prompt.
tMany of the test modules can take over an interrupt trap. This
is wusvally done during test module initializatien. However, if
you execute the .LD verh, POCS resets the interrupt vectors to
the original DOCS values.
NOTE
The UST does not use an actuval interrupt. so
it is unaffected by any setting or resetfing
ef the interrupt traps. Its simulated

interrupt (>FF): however: can be masked off
by setting the interrupt mask to O, 1 or 2.
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If the test module has changed any interrupt trap and yocu return
control to DOCS by pressing the @, CMD, or HELP key. DOCS detects
the change in interrupt traps and the following prompt appears:

INTERRUPT TRAPS HAVE BEEN CHANGED--RESET TRAPS TO DOCS ?(DEF=0)

Enter 1 to reset all interrupts te DOCS. Otherwise, press the
RETURN or NEW LINE key to allow the test module to retain contral
of its intervupt traps.

Exercise care if you prematurely terminate any of the wverbs by
pressing the @ CMD, or HELP key:; since the test may be unable to
restore interrupt traps.

I# a system error (level 2) occurs, the Fullowing message is
displayed (the example shown is a TILINE time—-out, TO = 1):

LEVEL 2 INTERRUPT —- STATUS = 8000
CRU 15 14 13 12 1110 9 B 7 & 5 4 3 2 1 0
TO PD IO ME MP NP EV WV 50 BP CK AD
t o 0 0O 6 0 0 0 0 O 0 O 0 0 O0 0

AT TIME OF ERROR WP = 1596 PC = 75%6 8T .= 24602

Descriptions of the CRU interrupt bits are listed in the following
chart:

CRU Bit Mnemonic Description
15 70 TILINE timeout
14 PO Privilege instruction fetch
—— privilege mode off
13 10 Illegal aperation
12 ME TILINE memovry ervor
11 MP Memory mapping error
10 NP Segment not present
9 EV Execution violation
8 WV Write violation
7 S0 Stack overflow/underflow
é BP Diagnostic breakpoint
5 CK 12 ms clock
4 AO Arithmetic overflow
3 L —_ CPU ID bits
2 - CPU ID bits
1 - CPU ID bits
o - CPU ID bits

245400-9701 3-15
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If the status returned is O, the following MESSAQe APPOATS:

INVALID LEVEL 2 INTERRUPT
LEVEL 2 INTERRUPT -~ STATUS = 0000
CRU 15 14 13 12 11 10 @ B 7 & 5 4 3 2 1 0O
TO PO IO ME MP NP EV WV SO BP CK AD
0 0o 0 0OOOC O O OO OTOUOTUGOO
After this message is displayed, the VERB? prompt is issued.

If ‘a power failure occurs (level O or 1) in a system with battarg
backup, the following message is displayed:

POWER ON

DOCS then returns to the VERB? prompt.

3.9 STANDARD MINI DOCS

Standard Mini DOCS is similar in operation to Maxi DOCS except
that Mini DOCS only supports the following verbs:

# Execute Stand-Alone Tests (. ES)
# Factory Test (.FT)

# Initialize Print Options (. IP)
# Load Diagnastic (.LD)

# Load Verb Module { LV)

# Print Available Verbs (.PV)

NOTE

With the release 95.0.0 and greater, neither
the Initialize Test (.IT) wverb nor the
Initialize System (.IS) verb will initialize
the system. They give a message to the wuser
to relocad DOCS.

You can also create Minli DOCS wusing Dynamic DOCS. Refer to
Section 4 for an explanation of this feature.
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3. & DDCS RESTART PROCEDURE

Since the 5.0.0 release of DOCS you must reload DOCS in order to
restart, (change I/D or error message device).

?45400-2701 3-17/3-18






General Diagnastic Information Dynamic DOCS

Section 4

Dynamic Diagnostics Operational Control System (DOCS)

4.1 INTRODUCTION

The Diagnostics Operational Control System (DDCS) is a small
operating system that supports and controls all diagnostic tests.
Dynamic DOCS differs from Standard DOCS because it allows you to
link the verb modules listed below, (The verb modules are already
linked when you receive Standard DOCS.)

If you are wusing a disk or magnetic tape loader, you must use
Dynamic DDCS. Once you have loaded Dynamic DOCS, you can build
other types of DDCS. These types consist of Dynamic DOCS with the
appropriate DOCS verb modules loaded and are as follows:

DOCS Type DOCS Verb Modules
Mini -
Maxi MXVERB1
MXVERB2
BCS Run MXVERB1

BCS RUN (contains
execute list mode,
and .LL and .EL
verhs)

BCS Edit MXVEREB1
MXVERB2

BCSEDT (contains

all BCS wverbs)

Debug MXVERB1
MXVERE2
DBVERE1

Dynamic Mini DOCS contains DOCS and the following verbs:

Initialize Print Options (. IP)
Load Diagnostic (.LD)

Load Verb Mpdule (, LWV)

Clear Interactive VDT Screen (.CS)
Execute Stand-Alone Test (.ES)
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Print Available Verbs (.P¥)
Change Lpad Subdirectory Name (.CN)
Modify Load Parameters (. ML}
Rewind Tape (.RW)
Dynamic Mini DOCS does not contain any verb modules.

Dynamic Maxi DOCS is discussed in this section, BCS RUN, BCS
Edit, and Debug DOCS are discussed in Sections 9 and 10.

The DOCS verhs allow you ta load, initialize, and execute test
modules. Fach module supports a set of verbs related to the
device that the test evaluates. In addition, DOCS supports a set
of verbts that help you diagnose praoblems.

I#f you run an SAT under the control of Dynamic DOCS, you must load
Dynamic DOCS inte memory before loading any module that is part of
an SAT. '

4 2 DOCS OBJECT MODULES
The 1load media contains fully linked object (FLD) modules. DOCS
FLO module is the result of a DOCS module linked to a loader

module. Each FLO module has a unique identifier which is formed
by combining:

1. A one—character designator for the loader
2. A two-character designator for the DOCS type
3. The DOCS suffix

For example, the unique identifier for Dynamic DOCS linked with
the disk loader is:

DDNDOCS

where:
D represents the disk loader.
-DN indicates Dynamic.

DOCS 4is the suffix.

The identifiers used for Dynamic DOCS FLO modules for disk aﬁd
magnetic tape locad media are as follows:

Loader Type : DDCS Type

D —— Hard disk and double-sided., DN -- Dynamic DOCS
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double~density (DSDD) diskette

T -— Open reel and eight—inch DN -- Dynamic DOCS
cartridge tapes

The identifiers for the Dynamic DOCS FLO modules are as follows:

# DDNDOCS -— DOCS FLO module for hard disk and DSDD
diskette
*# TDNDOCS -- DOCS FLO module for open reel and eight-indh

cartridge tapes.

4.3 SUPPORTED EQUIPMENT

Dynamic DOCS supports certain computer models, interactive and
message terminals, and media, as explained in the following
paragraphs.

4.3.1 Computer Models

Dynamic DUCS supports the same models as Standard DOCS. Refer to
paragraph 3.3.1 for the Standard DOCS computer models.

4.3.2 Interactive and Message Terminals

An interactive terminal allows you to supply DOCS with the
information it needs to proceed with a test and receive header and
error messages that DDCS writes out. Message terminals can only
receive output, specifically error messages. If you want a
hardcopy of any information cther than header and error messages.
you must wuse either an ASR/KSR or a KSR as your interactive
terminal.

Dynamic DOCS supports the same interactive and message terminals
as Standard DOCS. Refer to paragraph 3.3.2 on Standard DOCS
interactive and message terminals.

4. 3.3 Load Media

Dynamic DOCS. DOCS verd modules, and the diagnostic test modules
are packaged on several types of load media. The structure and
types of lcad media available are discussed in Section 7.
However, Dynamic DOCS only supports hard disk, DSDD diskette, open
Teel magnetic tape, and eight-inch cartridge magnetic tape load
media.

245400-2701 4-3



Dynamic DOCS General Diagnostic Information

4,4 COMMUNICATION CONVENTIONS

The conventions used by Dynamic DOCS are described paragraph 3.4.1
which deals with the communication conventions of Standard DOCS.
which are the same as the conventions of Dynamic DOCS. Paragraph
3.4.1 is extremely important to the first—-time user of any form of
DOCS.

4.5 OPERATING PROCEDURES

The operating procedures for Dynamic DOCS are the same as those
for Standard DOCS. Please refer to paragraph 3. 4.2 of this manuval
which deals with Standard DOCS operating procedures and general
DOCS information.

Dynamic DOCS differs from Standard DOCS in that it allows you:

after initialization, to link various verb modules. See Figure
4-1 for a clarification of this distinction.
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4, 59.1 Initializing Dynamic DOCS

During the initialization process, Dynamic DOCS differs #rvom
Standard DOCS only in that after the DOCS memory reduction the
user is prompted for the DOCS type:

DOCS TYPE?
(0=MINI. 1=MAXI, 2=BCSRUN, 3=BCSEDT, 4=DEBUG) DEF = 1

To load Maxi Docs take the default of 1. Mini Docs is a subset of
Maxi DOCS. BCS and DEBUG DOCS consist of Maxi DOCS with the batch
command stream and debug features, rTespectively. Refer ¢to
Sections 2 and 10 for information on BCSRUN, BCSEDT, - and DEBUG
P0OCS.

4.5.2 Test Module Loading and Execution

After initialization, DOCS displays a series of prompts that are
used to load and execute a test module. (Alternatively, you can
load and execute the test module by entering the correct set of
verbs. ) The following paragraphs show the prompts and messages
that appear during the load process and execution of a test module
for disk Dynamic DQOCS.

The first prompt asks if you want to load a test:
LOAD TEST? (DEF=1) -

If the test has already been loaded, accept the defauvlt value 1
(YES). If you want to run DOCS without a test, enter the value O
(ND). Then, DOCS either executes the IT verb of the previously
loaded test module or issues the VERB? prompt.

I# you enter 1 (YES) in response to the LOAD TEST? prompt. DOCS
leads you through the test module load procedure. The format of
this procedure varies with respect to the DOCS load media. These
faoarmats are described with the Load Diagnastic (.LD) verb in
Section 6.

I# you choose to load a test, the menu listing the DOCE verb
modules and diagnostic tests is displayed:

' MENU FOR VCATALOG DIRECTORY

00) BCSRUN 01) BCSEDT 02) DBVERB1 03) DDNDOCS
04} MXVERB1 05) MXVERBZ2 04) MEMTST

FILE # CR NAME?
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This menu lists each of the DOCS test modules. Select the test
you want to load by entering the apprapriate number or file name
from this menu.

Next, the LOAD BIAS? prompt is displayed:
LDAD BIAS? DEF = XXXXX -

This prompt requests an address at which to load the test module.
The default value is the first location in memory following the
end of DOCS. In most cases, accept the default value for this
prompt. DOCS loads the test and the following message appears:

END OF TEBT = XXXX

DOCS puts the file in its memory allocation table, prints the test
title, and executes the initialization verb of the test.

If you want to specify a different load point, avoid selecting an
address that wauld cause DOCS to load a test module over itself.
If you specify a load blas that precedes the end of DOCS, the
following message appears:

WARNING ~ THIS OVERLAYS DOCS
ARE YOU SURE 7 DEF=0

When you must load a test module in the area that contains DOCS,
follow these steps:

1. Reload DOCS, specifying a load bias that moves DOCS to a
different memory area.

2. Press Y on the interactive terminal.
3. Respond to the initialization prompts.

4. Laad the test module.

When you load the test module, DOCS displays the title of the test
module and executes the IT verb. Each time the IT verb executes,
DOCE prints the appropriate test title. Then, DOCS requests the
information necessary for correct execution of the test. If the
test initialization process 1is interrupted far any reason. the
following message is displayed:

¥ # # WARNING # # #
INITIALIZATION NOT COMPLETE-—ENTER VERB "IT" FOR RESTART

4-8 245400-9701
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When the test module has been initialized, DOCS asks whether to
execute the .EA verb:

EXECUTE EA VERB? (DEF=1) -~
If you enter the default wvalue 1 (YES), the EA verb executes
selected tests in the test module. The EA verb completes its

execution of the tests and then responds with the VERB? prompt.

If you enter O, the EA verb is not executed and the VERB? prompt
appears immediately.

NOTE
You do not need to reload DOCS each time you
load a new test module. DOCS remains in
memory and loads a new test whenever you
execute the LD wverhb. However, DOCS can
communicate with only one test module at a
time. I you execute the LD or .IS verb

atter loading a test: all communication with
the test is lost.

4.5.3 Interrupt Handling
Dynamic DOCS handles all interrupts in the same manner as Standard

DOCS. Refer to paragraph 3. 4.3 on Standard DOCS interrupt
handling.

4. & DOCS RESTART PROCEDURE

Since the 5.0.0 release of DOCS and later, you must reload DOCS in
order to restart (change I/0 or error message devices)
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SBection S

8200p0ocs

5.1 INTRODUCTION

The Diagnostics Operational Control System (DOCS) is a small
operating system that supports and contrals all diagnostic tests.
8200D0CS is an adaptation of Dynamic DOCS developed exclusively
for the 5200 system.
The five types of S200DDCS are as follows:

# Mini DDCS

# Maxi DOCS

# Datch Cammand Stream (BCS) Run DOCS

# DBatch Command Stream (BCS) Edit DOCS

# Debug DOCS

Mini DOCS for S200DDCS contains DOCS and the following verbs:

Initialize Bystem (. IS5)

Initialize DOCS Control Parameters (. IT)
Initialize Print Options (. IP)

Load Diagnostic (.LD)

Load Verb Module (.LV}

Clear Interactive VDT Screen (.C5)
Execute Stand—-Alone Test (. ES)
Print Available Verbhs (.PV)

Change Load Subdirectory Name (. CN)
Modify Load Parameters (. ML)

Rewind Tape {.RW)

8200D0OCS and Maxi DOCS are discussed in this section. S200D0OCS
BCS Run, BCS Edit, and Debug DOCS are discussed in Sections 9 and
i10. :

After you load S200D0OCS, you can build each of these DOCS types by
combining S200D0CS with the appropriate DOCS verb modules. Note
that Mini DOCS contains no DOCS verb modules. Table 5-1 lists the
five types of DOCS and the DOCS verb modules they contain.
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Table 5-1 S200DOCS Verb Modules

DOCS Type DOCS Verb Modules

Mini —_

Maxi MXVERB1
MXVERB2

BCS Run MXVERB1

BCS RUN (contains
execute list mode,
.LL and .EL wverbs}

BCS Edit MXVERB1
MXVERB2
BCSEDT (contains all
BCS verbs)

Debug MXVERB1

MXVERB2
DBVERB1

5.2 SUPPORTED EQUIPMENT

5200D0CS supports certain computer models, interactive and message
terminals, and media, as explained in the following paragraphs.

5 2.1 Computer Models

5200D0OCS suppoarts the Model S200 Computers. DOCS contains code
that can determine the CPU on which it is running: since interrupt
handling and some system parameters depend on this information.
9.2.2 Interactive and Message Terminals

An interactive terminal allows you to supply S200DOCS with the
information it needs to proceed with a test and receive header and

error messages that S200DOCS generates, Message terminals can
only receive output, specifically header and error messages.
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5200D0CS currently supports the following interactive and message
terminals:

Interactive Message
Terminals Terminals
240 EVT 810 and 820 printers

840 RO printer

Once 5200D0CS is loaded, it prompts you for any additional
information required to handle the interactive and message
terminals.

5.2.3 Load Media

5200D0CS, DOCS verb modules; and the diagnostic test modules for
the 8200 system are currently packaged on an 8 inch double~sided,
double—~density (DSDD) diskette and a 5.29 inch DSDD diskette.

3.3 COMMUNICATION CONVENTIONS

The conventions used to communicate with S200DOCS5 are described in
the following list, These apply to any supported interactive
terminal.

# A hyphen (-) is displayed when S200DOCS waits for a
response. On the 240 EVT, a blinking cursor appears
after the hyphen.

*# Press the RETURN key to enter all input. The cursor
stops blinking after you press the RETURN key: indicating
that no mare input is required.

# A period must precede all DOCS-supported wverbs (for
examplie: .IS). Test verbs are not preceded hy a period.

# Most prompts are designed with predefined default values
that are displayed along with the prompts. Accept the
default wvalue by pressing the RETURN key. Otherwise:
enter a different value in response to the prompt and

then press the RETURN key. {In most cases, the new value
is used as the default value the next time the prompt is
issued. ) '

# The left arrow (<--) key voids your current response and
allows you to reenter the response. This key is only
effective before you press the RETURN key.
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# Hexadecimal numbers are used at all times. You can enter
from 1 to &4 contiguous hexadecimal digits, depending on
the type of prompt. You cannaet have embedded blanks;
leading zeros are not required. The number is internally
right—Justified with leading zeros to the left, For
example, 1if B5200D0OCS prompts you for the load bias of a
test and the default address is 2>4B30, youw can change
this value as follows:

LOAD BIAS? DEF = XXXXXX

If you want ¢to use the default, press the RETURN key.
When you change the value, 8200DOCS verifies that the
number that you enter is a legal hexadecimal valye. I¢
If it is not hexadecimal: you receive an ervrror message
and must reenter the number.

# Respond to all YES/NO prompts using I for YES and O for
NO. I you enter any other value, you receive an error
message and must reenter the response.

# All ASCII data is entered as a string consisting of 1 %o
64 contiguous characters.

# The VERB? prompt indicates that DOCS is ready to receive
a verb. {(VYerbs are discussed in Section &6.) Enter any
legal wverb. I¢ you enter an illegal verb, the ILLEGAL
VERB message appears and you must enter a legal verb,

# If you press the @ or ESC key while a test is executing.
S200DOCS terminates the test activity and responds with
the VERB? prampt. The test may require
reinitialization.
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5.4 OPERATING PRDCEDURES

Insert the DOCSD200 diskette into the diskette drive and turn the
240 EVT on. If the 740 EVT is already on, ¢turn it off and on

again. When the diskette drive access indicator light is ofé.
press the character Y on the interactive terminal. No time limit
exists for you to respond. Once you enter Y, the fellowing

message and prompt appears:
#### TEXAS INBTRUMENTS 8200 DOCS VEREION = JJJ/YY XX

USE "RETURN" TO TERMINATE INPUT
USE "BACKSPACE" TO ERASE INPUT

Enter the type of S200DOCS that you need. In most cases, use the
defauvlt (Maxi DOCS). The following message is displayed:

LOADING VERB MODULE MXVERB1 >DONE.
LOADING VERB MODULE MXVERB2 >DONE.

Since verb modules merely enhance the normal features and
capabilities of DOCS, it is not stricty necessary to load verb
modules. I# they are needed, however, then after S200D0CS loads
the appropriate verb modules, you can proceed with S200DDCS
initialization and +test module loading and execution. These
procedures are discussed in the following paragraphs and
illustrated by the flowchart in Figure 5-1.
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5.4.1 Initializing S200D0OCS

During the initialization process, S200DOCS requests the following
information:

# Type of error message device

*# Baud rvrate, parity, and communications mode (requested
only if you specify an auxiliary port)

# GSystem control options

The preceding paragraph instructed you to enter the desired DOCS
type. Initialization begins with the following prompt:

EVT 940 INT LEVEL 7 DEF =04

Enter the interrupt level of the 940 EVT. Next. the following
prompt is displayed:

ERROR MSG DEVICE? (0=810/820 1=%40 2=840) DEF=1

Enter the type of terminal you want to select for messages. The
default for ERROR MSG DEVICE is the interactive terminal. 1¢# you
press the RETURM key, the intevactive terminal also serves as the
message terminal and S200D0OCS displays no further prompts.

I# you specified an 810, 820, or B40 as the error message device.
the following prompt is displayed:

ERR MSG INTERFACE(0=940 AUX, 1=0THER)?DEF=0

I# you accept the default of O, the following prompts ave
displayed:

BAUD RATE?
(0=110, 1=200, 2=300, 4=1200, 5=2400,
&=3600, 7=4800, B=7200, 9=9600) DEF=2 -

PARITY?
(0=EVEN, 1=0DD, 2=NONE) DEF=2 -

DUPLEX?
(0=DC1/DC3.; 1=RCON, 2=RCOFF) DEF=0 -

o-8 943400-9701
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When S200D0CS requests control aoptions the following prompt is
displayed:

ENTER CONTROL OPTIONS SEPARATED BY COMMAS:
(E=ERR MSG ‘S, H=HDR MS5G’S, N=ERR #’'S, P=PAUSE ON ERR’S)
DEFAULT=E, H, N

Either accept the defavult or type one or more of the control
options in any order. Separate each option from the next by a
comma. You can change the options at any time by wusing ¢the .IP
‘verb as described in Section 6, Interpret the abbreviations for
the control options as follows:

# E —— controls whether error messages are written

# H -— controls whether header messages are written

# N —-— controls whether error message numhers.are written
# P —— causes the computer to idle if an error accurs

You can terminate S5200D0OCS initialization at any time by pressing
the @ or ESC key. The following message appears:

# # # WARNING # # #
INITIALIZATION NOT COMPLETE--ENTER VERB ". IS" FOR RESTART

This message indicates that defaults will be used for prompts not:
already answered and that interrupt and XDOP traps have been
initialized to match these defaults. Any test module initialized
before this point may require reinitialization.

After you respond to all the initialization prompts, the prompts
related to test module loading are displayed.

5. 4.2 Test Module lLoading and Execution
After initialization, B8R200D0OCS displays a series of prompts that
are used to load and execute a test module. (Alternatively:, you
can load and execute the test module by entering the correct set
of verbs. ) The following paragraphs show the prompts and messages
that appear during the load process and execution of a test module
and explain how tao respand to each prompt.
The first prompt asks if you want to load a test:

LDAD TEST? (DEF=t) - 3

If your disk is not write-protected, this message appears:

WRITE PROTECT THE DISK AND HIT RETURN-

?45400-9701 -2
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The user must remove the silver tab from the digkette ¢to write
protect it. To load a test, enter 1 in response to the LOAD TEST?

prompt. The menu for the S$UDIAG directory is displayed. An
example is as follows:

MENU FOR SsUDIAG DIRECTORY

00) AU200 01) BCSEDT 02) BCSRUN 03) COMI0X
04) DBVERBI1 035) DSKCOM 04) DSKEA 07) DSKWDX
08) LPB810O 0%9) MXVERB1 0A) MXVERBA 0B) S5200D0OCS
0C) TSTBXO OD) TST?40

TYPE: DIAG. # OR FILE NAME 7 -

The S$UDIAG Directory lists sach of the DDCS verb and diagnostic
test modules. Select the test you want to load by entering the
appropriate number or file name from this menu. Fer example, to
load test TET?40, enter the hexadecimal number D or file name
TST?40 in response to the TYPE: DIAG. # OR FILE NAME? prompt.

Next, the LOAD BIAS? prompt is displayed:
L DAD BIAS? DEF=XXXXXX -

This praompt requests an address at which %o load the test module.
The defauvlt wvalue is the first location in memory +following the
end of S200D0OCS. In most «cases, accept *the default for this
prompt. S200D0CS 1loads the test and the following message and
prompt appear:

END OF TEST = XXXX

TST?40 - 940 ELECTRONIC VIDED TERMINAL VERSION # = MM/YY : #X
INTERFACE DEVICE? (0=CIM, 1=TTY/EIA, 2=TME990X, 3=8X00 4=CI1402)
DEF=0-

S200D0CS puts the file in its memory allocation table, prints the
test title, and executes the initialization verb of the test.
Enter a 3 in response to the INTERFACE DEVICE? prompt. The
following prompts appear:

ENTER CRU BASE OF INTERFACE DEVICE? DEF=1700 -~
INTERRUPT LEVEL OF INTERFACE DEVICE? DEF=4 -

Enter the CRU base address and the interrupt level of the
interface device. The following prompts appear:

1§ LVUT bOC‘S 1/0 DEVICE? DEF= O —
LINE PRINTER ON AUX #17? DEF= O -

Enter & (YES) in response to the IS UUT DOC’S 1I/0 DEVICE? prompt
if the wunit under test (UUT) is the DOCS I/0 device. Otherwise.
enter O (ND). Raspond to the LINE PRINTER ON AUX #17? prompt with
a 1 (YES) or O (NO}.
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I# you want toa specify a different load point, avoid selecting an
address that would cause S200DOCE to 1load a test module over
itsel#f, If you specify a load bias that precedes the end of
§200D0CS, an error message appears. When you must load a test
module in the area that contains S200D0OCS.: #follow these steps:

1. Reload S200D0CS, specifying a load bias that moves
§200DOCS to a different memory area.

2. Respond to the initialization prompts.

3. Load the test module.

When you load the test module, S200DDCS displays the title of the
test module and executes the IT wverb. Each time ¢the IT wverh
executes, 5200DOCS displays the apprapriate test title. Then,
8200D0BCS requests the information necessary for correct execution
of the test. If the test initialization process is interrupted
for any reason, S5200D0OCS displays the following message:

# # % WARNING & # #
INITIALIZATION NOT COMPLETE-—ENTER VERE "IT" FOR RESTART

When the test module has been initialized, S200D0OCS asks whether
to execute the EA wverb.

EXECUTE EA VERB? (DEF=1) -

This verb executes all the standard tests of a diagnostic. I+ you
enter the default value 1 (YES), the EA verb executes selected
tests in the test module. The EA verb completes its execution of.
the tests and then responds with the VERB? prompt.

If you enter O, the EA verb is not executed and the VERB? prompt
appears immediately.

NOTE

You do not need to reload S200DOCS each time
you laoad a new test module. S200D0OCS remains
in memary and loads a new test whenever you
execute the Load Diagnostic (.LD) verb.
However, S200D0OCS can communicate with anly
one test module at a time. I1f you execute the
.LD or .IE wverb after 1loading a test, all
communication with the test is laost.
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5.4.3 Interrupt Handling
5200D0CS handles all interrupts except those handled by a test
module. S200D0CS can detect two fault conditions relative &o
interrupts:
# When an interrupt at a level not being used by S200D0OCS
is captured, a message indicating an unexpected interrupt
appears.
# When control is passed to SEODDDCS from a test module,
S5200D0OCS checks that the test module has not changed the
interrupt traps.

During the S200DOCS initialization process, interrupt vectors are
set up for the following:

# Power—up {level 0)

¥ Power fail {(level 1)

# 8System error (level 2)

# Real-time clock (level 3)

# Interactive terminal (level 4)

# Peripheral bus interface (level 14)
All other interrupt vectors are set to branch ¢to the code that
handles wunused interrupts. If one of the wunused interrupts
accurs: the following message is displayed:

UNEXPECTED INTERRUPT AT LEVEL = <x>

where:

Lax is an integer that represents an interrupt
level.

Then, S200DDCS issues the VERB? prompt,

9-12 : 243400-9701
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Many of the test modules will take over an interrupt trap. This
is wusually dane during test module initialization. However, if
you execute the . IS, .IT. or .LD verb after initializing the test
module, S200DOCS resets the interrupt vectors to the original
8200D0OCS values.

If the test module has changed the S200DOCS interrupt ¢traps for
level 0O, 2, 3. 4, or 14 and you return control to S200D0CS by
pressing the @ or ESC key, $S200D0CS detects the change in
interrupt traps and the following prompt appears:

INTERRUPT TRAPS HAVE BEEN CHANGED--RESET TRAPS TO DOCS ?(DEF=0)

Enter 1 to reset all interrupts to S200D0CS. Otherwise, press
RETURN to allow the test module to retain control of the intervrupt
traps.

Exercise care if you prematurely terminate any of the verbs by
pressing the @ or ESC key, since the test may be unable to restore
interrupt traps.

If B8200DOCS receives a system error (level 2), then a message
describing the interrupt appears on your screen (the example shown
is a TILINE time-out, TO = 1): '

INVALID LEVEL 2 INTERRUPT

LEVEL 2 INTERRUPT —— STATUS 8000
CRU 15 14 13 12 11 10 9 B8 7 4 5 4 3 2 1 0
TO PO IO ME MP NP EV WV SO BP CK AOD
1 ¢ 0 0O 0 0O OO O O O 0 OO0 O0 0

AT TIME OF ERROR WP = 1596 PC = 409A ST = 2402
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Descriptions of the CRU interrupt bits are listed in the following
chart:

CRU Bit Mnemonic Description
15 TO TILINE time-out
14 PO Privilege instruction fetch
— privilege mode of#f
13 10 Illegal aperation
i2 ME TILINE memory error
11 P Memory mapping error
10 NP Segment not present
9 Ev Execution violation
a8 wv Write violation
7 so - Stack overflow/underflow
-} BP Diagnostic breakpoint
S CK 12 ms clack
4 AD Arithmetic overflow
3 - 990/12 CPU 1D bits
2 - 9e0/12 CPU ID bits
i - 990/12 CPU ID bits
0 - 990712 CPU ID bits

If the status is returned to O, the following meséage appears:
INVALID LEVEL 2 INTERRUPT
LEVEL 2 INMTERRUPT ~— STATUE = 8000
CRU 1514 131211 10 @ 8 7 & S 4 3 2 1 0O
TO PO ID ME MP NP EV WV S0 BP CK AD
o 0 0o 0 0O OOO OO O0OODOOCOo0O O

Then, S200DDCS issues the VERB? prompt. If the software gets
lost and somehow goes to level O, the following message appears:

POWER ON OCCURRED
ENTER A ‘Y’

To reinitialize DDCS, enter a Y in response to this prompt.

5.5 S200D0CS RESTART PROCEDURE
If you want to use a different type of S200DOCS or if you need to

rebuild S200D0CS, issuve the . IS verb. This causes S200D0OCS to
restart as if it had just been loaded.
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Section &

DOCS Verbs

6,1 INTRODUCTION
DOCS verbs are general utility verbs that load modules and help
you diagnose problems. The verbs supported by DOCS are dependent
on the category of DOCS being used. All DOCS verbs are preceded
by a period (.} ta distinguish them from the test module verbs.
DOCS verhbs are divided into the following groups:

# Verbs specific to Dynamic DOCS

# Verbs specific %o S200DDCS

# Verbs common to Dynamic DDCE and S200D0OCS

# Verbs common to S200DDCS, Standard and Dynamic DOCS

The following paragraphs explain each group of verbs.

6.2 VERBS SPECIFIC TO DYNAMIC DOCS

Table &6-1 lists the verbhs that are specific to Dynamic DOCS. The
following paragraphs describe the verbs.

Table 6-1 Verbs Specific to Various DOCS Types

BOCS TYPE

Verb Format 8200 {Standard iDynamic
———————— - et e el
.ML Modify Load Parameters ! H } XX
.RW Rewind Tape ! ! i XX
.FT Factory Test Voxx !

. I8 Initialize System Voxx H

.IT Initialize DOCS Control Parameters! xx | H

,CN Change Load Subdirectory Name !oxx ' XX
.IP Initialize Print Options I & S XX ! X
.LD toad Diagnestic Test Module Poxx XX i X
.LV Load DDCS or External Verbh Medule | xx ! X X ' XX
.PV Print Available Verhs Voxx XX ' XX
.ES Execute Stand-Alone Test Poxx 4 XX ! XX
.MI Memory Initialize oxx XX i XX
.CW Read/Write CRU Word (looping) Poxx XX ' XX
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.C8 Clear Interactive VDT Screen I xx X% H XX
. RS TILINE I/D Reset oxx KX i  $
.DM Dump Memory Poxx XX ! XX
.S5M Show Memory Allocation Poxx XX ! XX
.MM Modify Memory toax XX H XX
. MV Move Memory i xx | XX ! XX
.M5 Memery Search ioxx XX ! XX
.60 Go to User—Specified Location I xx ix ! X
.AD Add Hexadecimal Data Poxx KX H KX

6.2.1 Modify Load Parameters (.ML) Verb

The .ML verb changes +the TILINE address and unit select of the
load device:; and number of retries made to the load device. The
following example issues the .ML verb and its prompts:

VERB ? -~ . ML

ENTER TILINE ADDRESS. (DEF= xxxx) -
ENTER LOAD UNIT # (0.1.,2,3). (DEF= y) -
ENTER MAXIMUM # OFF RETRYS. (DEF= z) -

where:

xxxx indicates the default TILINE address of
the load device.

y indicates the default load wunit number
of the load device. '

z indicates the default for the maximum
number of retries for the load device.
q 2.2 Rewinﬁ Tape {.RW) Verh
The .RW verb rewinds the open reel or'cartridge tape that is used
as the load device. The following example issues the .RW verb.

There are no prompts issued.

VERB 7 - .RW
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4.3 VERBS SPECIFIC TO S200D0OCS

The Factory Test (. FT) verb is used only with 8200DOCS. This verb
should only be used during factory test and is of no use to other
vsers. Turning on the factory test causes a "™" to be displayed
before and after each error message. Turning off the factory test
discontinues +the display of the """ during error messages. The
following example issues the .FT verb and displays its praompt:

VERB ? - . FT
FACTORY TEST ON/DOFF (DEF = Q) - x>

where:
<x> indicates that you enter 1 i+ you want

factory test ON. if you want factory
test OFF: enter O,

& 3.1 Initialize System (. IS) Verb

The .15 verb rebuilds the type of DOCE that you need. When you
enter the . IS verb, the following prompt appears:

ENTER A "Y"
After you enter Y, DDCS deallocates all currently loaded files and
DOCS verb modules. Then, DOCS returns +o its initialization
procedure. :

6.3.2 1Initialize DOCS Control Parameters (. IT) Verb

The .1T verb modifies the initialization parameters of DOCS
without rebuilding DOCS.  When you issue the .IT verb, the
following prompt appears:

ENTER A "Y"

After you enter Y, DOCS returns teo the initialization portion of
.pDCS. All previously loaded files are still accessible.

945400-9701 &—-3
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4.4 VERBS COMMON TO DYNAMIC DOCS AND S200DDCS

The Change Load Subdirectory Name (.CN) verb is common to Dynamic
DACs and S200D0OCS. This verb enables you ¢to place the DOCS
modules under a first-level subdirectory on +the disk. This
process saves load time and also cleans wup the directory. All
files should be under this subdirectory.

S$UDIAG is the default subdirectory name. I+ S$UDIAG exists, DOCS
searches this directory #for files ¢that are to be loaded. If
B8$UDIAG does not exist, DOCS searches the top-level directory
(VCATALDG) for the files.

NOTE
DDNDOCS and GS#%LOADER (if applicable) must
exist under the tap-level directory. You

should keep all of +the diagnostics wunder
VCATALOG, S$UDIAG. :

The following example issues the .CN verb and prompts you for a
subdirectory name:

VERB ? —.CN
ENTER NEW SUBDIRECTORY NAME: - <name>
where:
{name> indicates that you enter a subdirectory
name. Accept the default (. S$UDIAG) by
pressing the RETURN . or NEW LINE key.

After you change the subdirectory name, all subsequent disk loads
search the new directory for files to be loaded.
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4.5 VERBS COMMON TO S200DOCS,

DOCS Verbs

STANDARD AND DYNAMIC DOCS

Table 62 lists the verbs that are common to S200D0OCS. Standard
and Dynamic DOCS. The following paragraphs describe these verbs.

Table &2 Verbs Common to S5200D0OCS, Standard and Dynamic DOCS

Verb Format
. IP
.LD-<loading parameters>

.LV-<{loading parameters>

. PV

.ES-<loops>
.MI-<add>-<#words>—<{data>

.CW-<baser—{(Hbits»—datar—
<loap

.CS
. RS
. DM—<add>
. 8M

. MM—<Ladd>~<data>

245400-2701 (Change 1)

Meaning
Initialize Print Options
Laad Diagnostic Test Module

Load DOCS er External Verb
Module

Print Available Verbs (both
DOCS and test module)

Execute Stand-Alone Test
Memory Initialize

Read/Write CRU Word (looping)

Clear Interactive VDT Screen
TILINE I/0 Reset

Dump Memory

Show Memory Allocation

Modify Memory
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Table 4&-2 Verbs Common to S200DDCS, Standard and Dynamic DOCS
(Continued)

Verb Format Meaning
. MY={fram>—<{to>—<H#Hwords> Move Memory
. M8~{cand>=<add>—<Hwords>~- Memory Search
<data>
. GD-<ADD> Go to User—-Specified

Location (unmapped)

. AD~<Cdatal>—<{oper>-<{datal> Add Hexadecimal Data

NGOTE

The .ES wverb 1is included with S200D0CS for
future  wuse. However, there are no SATs
currently available for the S200 computer.

6£.9.1 Initialize Control Options (. IP) Verb

The .IP verb enables you to modify the system control options.
One or more options can be modified. If you enter more +than one
option. separate each with a comma. The following example issues
the . IP verb and changes three system control options:

VERB 7 — . IP

ENTER CONTROL OPTIONS SEPARATED BY COMMAS:
(E=ERR MSG’S, H=HDR MSG’S, N=ERR #‘S, P=PAUSE ON ERR’S)
DEFAULT = E/H.N) - E.N,P '

4.5.2 Load Diagnostic (.LD} Verb

The .LD verb loads diagnostic test modules into memory so they can
be executed. The following paragraphs discuss the .LD verb for
Standard DOCS. Dynamic DOCS, and S200DOCS.

6.5 2.1 SBtandard DOCS. Diagnostic tests are available on unit
record (cassette/UST) load media for Standard DOCS. Refer +to
S8ection 3 for instructions on loading diagnostic tests using
Standard DOCS.

&a-& (Change 1) 945400-9701
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6.5 2.2 Dynamic DOCS. Diagnostic tests are available on several
types of load media for Dynamic DOCS. The type of prompts
generated by the .LD verb depends on the type of media you are
using. For example, if you 1load DOCS #from hard disk, you are
prompted differently than if you load from tape. Generally, i+
you load DOCE +from one media type, DOCS cannot load diagnoastic
tests fram another media type. However, there is one exception:
when you wvuse Tape DOCS, you can load from different tape units
using the .ML verb,

The following paragraphs discuss the loading protocols for various
media after the .LD verb is entered.

Hard Disk/DSDD Diskette L oad.

I# you execute the .LD verb when you uvse a hard disk or DSDD
diskette as your 1load media, DOCS displays the current catalog
being loaded and the menu aof the tests residing on the disk
Then: you are prompted to enter either the file number or the name
of the test to he loaded.

For example, the following menu would be displayed for a hard
disk:

MENU FOR VCATALOG DIRECTORY

0&) ADCHK CO0)CRCOMM O01)CRDRDR 07)CRUEXP
04) DS10FPD CAIYEMUTSET OBYEROMBT 05 )FIVMOD
02) FLPDS® 08) INPMOD 0711016 03)0UTHMOD

If you have more files, the following message is displayed below
the menu:

"RETURN" SHOWS MQRE FILES
Each time you press the RETURN or NEW LINE key, more file names of
tests residing on the disk are displayed. When youw press RETURN

or NEW LINE and the beginning of the menu reappears: the entire
list has been displayed.
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Next: you are prompted to enter the type of diagnostic that you
want o load. The following prompt is displayed:

FILE # OR NAME?

where:

<#/name> indicates that you enter either the
number or file name of the diagnestic
test medule. For this example, you
.could enter either I016 or 9.

After you enter a response, yoy are prompted for the load point of
the test module.

LOAD BIAS? (DEF= YYYY) — <XXXX>

where:

<xxxx> indicates that you enfter a 1load bias
that is greater than 2YYYY. Otherwise.
press the RETURN key to accept <the
default, The default is the location
immediately following DOCS.

NOTE

The defavlt load bias is dependent wupon the
type of interface(s) you are using for the
interactive and error message device.

If you specify a load bias that precedes the end of DOCS, the
following message appears:

WARNING - THIS OVERLAYS DOCS.
ARE YOU SURE? (DEF=0) -

I+ you enter 1 (YES), DOCS loads the test madule. If you accept
the default O (ND), you are prompted for the 1load point again.
After you specify the load bias, DOCS loads the test module and
displays the end locatian of the module.

Open Reel/Cartridgqe Tape lLoad.

If you use open reel or cartridge tape as your load medium
executing the .LD verb causes DOCS to display the current catalog
that is being loaded. The menu listing the tests residing on that
catalog is also displayed. Then, you are prompted for the number

&-8 245400~-9701
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or filename of the test that you want to load.
For example, the following menu would be displayed for tape:

MENU FOR VCATALOG DIRECTORY

06) ADCHK 00)CRCOMM 01)CRDRDR 073CRUEXP
C4) DS10FPD OAYEMUTSET OB)EROMBT 05)FIVMOD

02) FLPDSK -0B) INPMOD 02)1016 03)0UTHOD

If you have morve files, the Pollnwing message is displayed below
the menu:

"RETURN" SHOWE MORE FILES

Each time you press the RETURN or NEW LINE key: more file names of
the tests residing on the tape are displayed. When you press
RETURN or NEW LINE and the beginning of the menu reappears: the
entire list has been displayed.

Next, guu.are bvompted to enter the type ot 'diagnostic that you
want to load. The following prompt is displayed:

FILE # OR NAME?
where:
<{#/name> indicates that youv enter either the
number or file name pof the diagnostic

test module. For this example, yovu
could enter either 1014 or 9.

245400-9701 &9
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After you enter a response, you are prompted for the load point of
the test module.

LOAD BlAS? (DEF= YYYY) — <{xxxx2>
wheare:

{xxxx> indicates that you enter a 1load bias
that is greater than DYYYY. Otherwise,
press the RETURN key %o accept ¢the
default. The default is the location
immediately following DOCS.

I# you specify a 1load bias that precedes the end of DOCS. the
following message appears:

WARNING - THIS OVERLAYS DOCS.
ARE YOU SURE? (DEF=0) -

I# you enter 1 (YES), DOCS loads the test module. If you accept
the defauvlt O (NO), you are prompted for the load point again.
After you specify the load bias, DOCS loads the +test module and
displays the end location of the module.

4.5 2.3 5200D0CS. I# you are using S200DOCS, the .LD verh loads

diagnostic test modules into memory and displays the current
catalog being loaded and the menu of tests on that catalog.

MENU FOR S$UDIAG DIRECTORY

00) AU200 01) BCSEDT 02) BCSRUN 03) COM90X
04) DBVERB1 05) DSKCOM 06) DSEKSA 07) DSKWDX
0o8) LP810 09) MXVERB1 0A) MXVERB2 0B) S200DaCS
0C) TSTBXO oDy T8T?40 '

If more +files can be displayed, the following message appears
below the menu:

TYPE RETURN FDR ADDITIONAL FILES

Each time you press the RETURN key, more of the tests residing an
the diskette are displayed. I# you press the RETURN key and the
beginning of the menu reappears, all of the files residing on the
diskette have been displayed.
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Then: the following prompt is displayed:
TYPE: DIAG. # OR FILE NAME? - <#/name?>
where:

C#/name> indicates that you enter. either the
file name or number of the test that
you want to load.

For example. if you want to load the B40 test, enfer either C or
TSTBXO0. S . :

After qou-épeci#g a taét, DOCH prompts'guu for the load point for
the test module:

LOAD BIAS? (DEF=00&464) - <{xxxi>
where:

<xxxx» is a Qalue‘greéter than the end of DOCS.
I# you wish to accept the default value
press the RETURN key.

If you need ta abort the .LD verb, press the CMD or @ key. I# you
specify a 1load bias that precedes the end of DOCS, the following
message appears: A . ‘

#4#WARNING®#% THIS MAY OVERLAY DOCS.
DDCS MAY HAVE TO BE RELCADED TO UPPER MEMDRY
ARE YOU SURE (DEF=0) -

If you enter 1 (YES), DOC8 loads the test module. I+ you accept
the default O (NO), the verh requests the load point again, After
you specify the load bias, DOCS loads the test module and tells
you the end location of the module.

945400-9701% &-11
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6.5.3 Load Verbt Module {(.LV}) Verb

The .LV verd allows DOCS to recognize a module of DOCS or user-—
written (external) wverbs. The .LV verb format is similar to the
.LD verb format except that external verbhs can be loaded inteo
mapped memory.

When you execute the .LV verb, the current loaded test is unlinked
from DOCS. Any diagnostic test can be lacaded (using the .LD verb)
following the  verb module. Then, you can access the DOCS verbs
and test verbs in any operational mode. The wverbd module
composition must adhere to the format defined in the following
paragraphs.

NOTE

DOCS verb modules cannot execute properly in
mapped memory: therefore, they should not be
loaded into mapped memary.

The verbs in the verbd module have the same format as DOCS verbs.
I# a wverb module verb has a name identical to a DOCS wverb, the
DOCS verb is recognized #first. Verbs are searched in the
following order:

1. DOCS verhs
2. External verhs

3. Test verbs

External verbs are written in a specific Fdfmat. The first
generated code af the test maodule must be the VDPAVM table
address. The format of this table is as follows:

DATA VDPAVM
DATA >FFFF
DATA >FFFF
VDPAVM
TEXT ‘LVWVE'
DATA [verb table labell
DATA 0.0
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The first three statements must appear exactly as shown. pocs
must find the text LVYVB to recognize the new wverb table, The
CLverb table labell] is a standard table that must be present within
the same verb module. This tabhle follows a specific format so
that DOCS can search it for verbs. The format of this table is as
follows:

CLverb table labell DATA 2
DATA 4
TEXT 'B CHAR NAME’

¥
TEXT —‘*.xx '
DATA L[verh labell
3*
TEXT ~-'.xx '
DATA ([verb labell
DATA 0.0
where:
XX is a two—character verb mnehonic.
Lverb labell is a label representing the

address of a routine within the
module that is invoked +for the
preceding verb text

DOCS uses the first fwo DATA words to search for the available
verhs. The 8 CHAR NAME must be exactly eight bytes long (it can
be blank—filled to the eighth character). This name is wusuvally
the name of the user—written verb module and is displayed when you
execute the .PY verb.
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The TEXT/DATA pairs
the routine that handles the wverb.
text field such that:

Tepresent the verb followed by the label o#f
The verb is in a four-byte

1. Byte & is a periad (.).

2. Bytes 2 and 3 are the verb mnemonic.

3. Byte 4 is a blank.
This four—byte +field must be preceded by a minus sign (-} which
causes Byte 4 to be represented as the two’s complement of a blank

character.

DATA 0,0 is the table terminator.

6.5 4 Print Available Verbs {.PV}) Verh

The . PV verb displays a list of the DOCS verbs and verbs for the

LG MZ MO,

etc.

b&-14

test currently loaded. I# no test is loaded:, no test verbs are
displayed. The following example issues the .PV verb and displays
the DOCS verbs and test verbs for Dynamic DOCS. I# you are wusing
Standard DOCS or S200D0CS, a similar list is displayed.

VERB 7 - .PV

DOCS’'S VERBS (Mini DOCS verbs)

LIP LD LV _CN ML .RW .E5 .PV _.FT

MXVERB1 VERBS (Maxi DOCS verbs)

.MI . CW .CS .RSB

MXVERB2 VERBS (Maxi DOCS utility verbs)

.DM .85M MM .MV M5 .GD .AD

BCSEDT VERBS (verbs in BCSEDY DOCS)

-EL . AT .LL .L& .LB .GT .IF .CF .S .MF .0! .0OC

.00 .BL .IL .DL .RL .CL .PL .TN .DD .TS

TEST ‘S VERBS (example only)

IT ET LT EA LA WT RT QT S5 RE AC TR LR LC uT

245400-2701
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6.5. 5 Exetute Stand—Alone (. ES) Verb
The .ES verb executes the stand—-alone test (SAT) that is currently
loaded in memary. The test must have been loaded using the .LD
verb and completed at least one time. The +following example
issves the .ES verb and displays its prompt:

VERB 7 - .ES

NUMBER OF LOOPS? — <{x>»
where:

<x> is the number of times that the SAT is to

be executed.

NOTE

Noe SATs are currently available for the S200.

6.5 6 Memory Initialize (. MI) Verb

The .MI verb initializes memory with specific data. I# mapping is
available., the data can be stored in locations higher than >FFFF.
Otherwise, the addresses wrap around, This verb does not

initialize the TILINE peripheral control space (not available on
the 990/4), but it does initialize the RAM that is shadowed by it.

VERB?—. MI

ADDRESS— (aaaaaa)

# OF WORDS (DEF=0000)- <nnnn>
DATA (DEF=0000) - <dddd>

where:
aaaaaa the address where the specified data
is stored. This address can be up to

a 21-bit, byte-level.

<nnnn> is the number of words of memory with
the specified data.

<dddd> 1is the specified data.

o
l
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6.5.7 Read/Write CRU Word (.CW) Verb

The .CW verb displays the data present at a specific CRU base
address. Then, you are ahble ta write from 1 to 1& bits of data to
that CRU bhase address. {The 1legal bit count is O through >F.
where O = 14 bits, 1 =1 hit, 2 = 2 bits, and so on.} You can
also loop on this write by entering 1 (YES) for the LOOP ON WRITE?
aprompt. Otherwise, enter a O (NO). To terminate the looping.
press the @ CMD or HELP key. The following example issues the
.CW verb and displays its prompts:

VERB ? - . CW

CRU BASE - (DEF=0000) = <xxxx> CURRENT DATA = <{yyyy>
# DITS — <b> DATA — <dddd>
LOOP ON WRITE? -1

where:
<xxxx> 1s a CRU address.

<b> is a hexadecimal number from >1 to >»F that indicates
the number of bits of data fo write.

<dddd> is the data that is to be written at the specified
CRU base address.

{yyyy> 1is the data that currently exists at the specified
CRU base addrsass.

NOTE

The UST wses CRU base >1FEQ for communication
through the Front Panel. If you are using %the
UST, manipulating the Front Panel CRU bits can
lock up both the 2920 and the UST.

&£.5.8 Clear Interactive VDT Screen (.CS5) Verb

The .GS verb clears the interactive VDT screen and moves the
cursor to the lower left-hand ceorner. If you are using a 733
ASR/KSR, ar 743 KSR as the interactive terminal. this verbd causes
a carriage-return line feed.

6.5. 9 TILINE 1/0 Reset {.RS) Verb
The .RS verb issues a hardware reset (>360), clears the FAULT
light, and reinitializes the DOCS interactive and error messages

interfaces. In addition: the .RS verb issues a PBI resst for the
S200.

6-1& (Change 1) 945400-%701
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6.5.10 Dump Memeory (. DM) Verbd

The .DM verb sends a memory dump (words of memory) to a selected

error message terminal. I1f mapping is available, data can be
displayed from above >FFFF. Otherwise, the address wraps around
and the data comes from low memory. In the following example, the

.DM verb is issued and its prompt is displayed:
VERB ? — . DM
ADDRESS (xxxxxx) — aaaaaa
where:
xxx%x%x is the default address.
aaaaaa is a memory address where the dump

begins. This address can be up to
21-bit, byte—-level for Standard or

Dynamic DOCS. However, this address
can be up to 16-bit, byte-level for
5200D0CS.

Eight lines of hexadecimal data and ASCII interpretation are
displayed at the message terminal. The following example displays
data as a result of issuing the .DM verb at location QO0GCO:

PRESS - @ — TO STOP
ADDR 0 2 4 ! 8 A c E

000000 0262 0282 02462 0292 0262 02946 0262 0344. . ............
000010 0242 0344 1DAE 1DCE 0242 21F8 0262 0344..D......!'....
000020 0262 0344 0262 0344 0242 0344 0262 0344..D
000030 0262 0344 02462 0344 0262 0344 0262 0344..D..
000040 0262 0258 0262 0258 0262 0258 0262 0258.. X. ..
000050 0242 0258 0262 0258 0262 0258 0262 0238. . X
000060 0262 0258 0262 0258 0262 0258 0262 0258.. X

X

000070 0262 0258 0262 0258 0262 0258 0262 0238. .

IO DODOH

7O CONTINUE ENTER (F=FORWARD, B=BACKWARD: DEFAULT=F} -

The TO CONTINE ENTER prompt allows you to scrall forward or
backward through memory. I¢ you enter F, eight more lines of data
are displayed. If you enter B, you scroll backward. This
continues until you press the @& CHMD, or HELF key.
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6.5.11 Show Memory (.SM) Verb

The .SM verb displays the memory allocation table of DDCS. This
table lists all of the available memory in the chassis and the
files that are dedicated to memory. I¥ memory is available and no
file is allocated to that memory address space, a blank line
follows the address. The following example issues the .SM verb
and displays the memory allocation table for Dynamic DOCS. I you
are wusing S200D0OCS or Standard DOCS, this table will contain
similar information in this same format.

VERB ? - .SM

000000 TO 0000%E

O000AOD TO 0044BE DOCS
0044C0 TO 00476C MXVERB1
00476E TOD 004E1E MXVERB2

004E20 TO 007EA2 RAMTST
007EA4 TO O17FFE

65.5.12 Modify Memory (.MM) Verb

The .MM verb modifies memory. Press the @ CMD, or HELP key ¢to

terminate this verb. The following example modifies memory at the

address specified:

VERB 7 - .MM
ADDRESSES(xxxxxx) — aaaaaa

where:
xaxxxxx is the default address.

aaaaaa 1is fhe address of the memory that you
want to modify.
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Then, the data at the specified address is displayed:

asdaaaa — dddd - yyyy

where:

aaaaaa 1is the address of the memory that you
want to modify.

dddd is the data that you want to modify.

yyyy represents the data modification.
With Standard and Dynamic DOCS, you can also look at any TILINE
controller by entering its TILINE address. For example, enter

FBODO to address a disk controller with the TILINE peripheral
cantrol space (TPCH) >FBO00. {This does not apply ¢or the 5200.)

6.59.13 Move (. MV) Verb

The .MV verb moves data #rom one address to another. The
following example issues the .MV verb and displays its prompt:

VERB 7 — .MV
FROM - xxxxxx TO - yyyyyy ® — 27222112

where:

xxxxxx rvepresents the address of the current
location of the data.

yyyyyy represents the address of the location
where you want to move the data.

zzzzzz rapresents the number of words to be
moved.

CAUTION

When you wuse the .MM and .MV verbs, be sure
not to write over DOCS or the diagnostic.
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6.5.14 Memory Bearch (.MS) Verb

The .MS verb searches memory for one of the following comparative
conditions:

In

3

*

w

i

EQ —— Search until DATA equals a word in memory

NE —-— Search until DATA does not equal a word in memory
GT —— Search until DATA is greater than a word in memory
LT —— Search until DATA is less than a word in memory

the following example, the .ME verb is issued and its prompts

are displayed:

VERB 7 — . MS

COND (EQ NE GT LT DEF = E@) -
ADDRESS - (aaaaaa) # -nnnn DATA-dddd
# OF WORDS (DEF = nnnn) - DATA (DEF = dddd) -

where:

aaaaaa indicates the address where the memory
search begins.

NN is the number of words to search. If
the camparative condition is found
before the specified number of wards is
searched, the search terminates.

dddd is the data that is being searched for.
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For example, to search memory fram location D00FO +to DO01lFF (10F
words) for a word that is arithmetically greater than >CCEC:. your
responses would be as follows:

VERB 7 - . M8

COND (EG@ NE 6T LT DEF = EQ) - OT
ADDR (00000} - FO
# OF WORDS (DEF = 0000) — 10F DATA (DEF=0000) - CCEC

If the condition is found, DOCS displays the address of the word
and the data. I# the condition is not found, the following
message appears:

CONDITIGN NOT FOUND
Note that since the most significant bit of all negative numbers
is 1, the comparative value of a negat1ve number becomes greater
as its ahsolute value increases.
6.5.15 Go to User-Specified Lacation {.G0) Verbd
The .GOD verb branches to the address that gou-specin. A Branch
and Link (BL) instruction is wused +to branch to the specified
locatioan. If the code at that location executes a RETURN (B #R11)}
instruction, contrel returns to DOCS. The .GO verb does not
handle addresses above >F7FE.

VERB ? -.GO

ADDR —<xaxx>

where:

<ixxx> is the location to which you want ¢to
branch.
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&. 5. 164 Add Hexadecimal Data (. AD) Verb

The .AD verb adds +two hexadecimal numbers, In the following
example, the .AD verb is issued and its prompt is displayed:

VERB ? — . AD

Alxaxxxxxx)—<iiii> OPER(+)—<s> B(212221111)~<]]JJ>=VVVVVVVV

where:

XXxxxxxx is the default value for A. This
value can be accepted or changed to
any hexadecimal valve.

zzzzzrzr 1is the default wvalue for B. This
value can be accepted or changed to
any hexadecimal value.

<s> is the operand (+/—, the operation to
be perfarmed)

Liiii> indicates a hexadecimal value.

LJIJJ> indicates a hexadecimal wvalue that
is to be added to or subtracted £rom
the A valvue. {Subtraction uses ¢the

two’s complement fovrm. )

vvvvvvyy Tepresents the sum or difference of
values A and B.

The OPER prompt indicates whether to add or subtract A and B. To
add the two values, accept the default. If you want to subtract B
from A, enter a minus sign (-} in response to this prompt in
location <s>.
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Sectiaon 7

Diagnostic Leading Procedures

7.1 INTRODUCTION

This section contains the procedures required to load either the
Diagnostics Operational Control System (DOCS) or stand—alone tests
(SGATs) into the 990-based computer and start their execution.

Tests are available on a variety of load media, which are
discussed in the following paragraphs.

7.2 LOAD MEDIA AND PACKAGING

Thé' diagnostic tests have been packaged according to load media
(see Figure 7-1). Appendikx A lists the part numbers for these
packages. Both DOCS and the diagnostic test modules are currently
available on the following types of media:

# Cassette and UST microfloppy diskette (unit record)

# Hard disk —-— DS10. D525, D831, DS50, DSBO. D&200., DS300.,
and CD1400

# Double-sided, double—density (DSDD) diskette
# QOne/half—inch open reel magnetic tape

# Eight-inch magnetic cartridge tape
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I'cPum/cwia
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DISC KIT CASSETTE KIT
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{DSDD) DISKETTE KIT
2285778

Figure 7-1 Diagnostic Media Packages
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7.2.1 Cassette Package
Cassette (unit record) media are controlled by Standard DGCS.
Each cassette in the package contains two tests: one test on side
A and one test on side B. One cassette contains twa types of
Standard DOCS:

# Maxi DOCS (side A)

# Mini DOCS (side B)

7.2.2 Disk Package

All disk packages are DX10-file compatible. Each disk package
contains all of the tests on a single disk. These testa are
controlled by Dynamic DOCS. DOCS begins execution when you
perform an initial program 1lo0ad (IPL). The procedures in

paragraph 3.3.3 explain how to load a DOCS test module or SAT.

7.2.3 DSDD Diskette Package
The DSDD diskette package 1is controlled by Dynamic DOCS and
contains four DSDD diskettes. These diskettes contain Dynamic
DOCS and DOCS verb modules and the following groups of
diagnostics:
# DOCBVOL.1 contains diagnostics for:
-  AMPL

- Memory

— Processors
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7.2.4 OQOpen Reel/Cartridge Magnetic Tape Package

All tape media are controlled by Dynamic DDOCS. The first file on
the open reel and cartridge magnetic tapes is DOCS, The +files
following DOCS contain the verbs.

NOTE

Becauvse of the difference in loaders, DOCS
loaded from one media type cannot, in general,
load test modules from another media type.
For example, if you load DOCS from a disk or
diskette, you cannot load test modules from
cassette, '

7.2.9 UST Microfloppy Package
uUsy diskettes cantain Standard pacs on a high-—capacity
microfloppy. Volume contents are as follows:

DISK # I Contains

Diagnostic Operational Contrel System (DOCS)

UBCDOCS UDBDOCS UMNDOCS UMXDOCS
CPU Tests
AU04 CPU10 cPU12C CRUTIC
AUDATST CPU12A CPU12D MAPTIC
AUODS CPU12B CPUL2E
Memory Tests
CTLTST MAPTST MEMTST
MAP12 MEMPRT RAMOA
Special Tests
CRDRDR EMUR40 ONPMOD TFMTST
CRUEXP EMUTST I016 TNXTST
DACHK EROMBT ouTHMOD TRACE
EMUZ00 FIVYMOD PROMPG WATDOG
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DISK # 2 Contains

Printer Tests

CPTEST LP810 LGPTST TSTBXO
FLPTST LPTEST PRTIF

Terminal Tests
CRT?11 TST733 TS5T940
CRT?13 T5T931

Communications Board Tests
ACUTST GRCOMM FC3TST RMTEIA
BCAIMT ENETST LLMTST TTYEIA
COM?0X EXTACU MUXTST

DISK # 3 Contains

Disk Drive Tests

DDFLOP DSKCOM DSKWDS WDFLPY
DS10PD DSKM3X DSKWDB DS?90R
DSKCD1 DSKSA FLPDSK
DSKCD2 DSKTRI RMTFLP
Tape Drive Tests
MTCTST1 MTCTST2 TAPTST
TILINE Bus Tests
CONVER TILCOU TPBITS
HSTSLV TLCPLR
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7.3 LOADING DDCS FROM CASSETTE ON THE 733 ASR (UNIT LOADER)

POCS test modules can be loaded from cassette on the 733 ASR using
the +ollowing procedure, The 733 ABR is expected to be located
off port 1 on a /5 CPU system or off an EIA card 1located at CRU
address O on other systems.

1. Select the correct side of the cassette (A or B).

2. Place the cassette on e1ther :assette unlt of :the 733
ASR. Place that wunit in the plaqback mode. wveing the
PLAYBACK/RECORD switch. The cassette tape must be
positioned at the 1load point by rewinding to the
beginning of the tape and pressxng the LOAD switch for
the cassette unit, \ o

3. Set the TAPE FORMAT switch to the line mode
4. Press HALT/SIE on the programmer panel

5. Press CLR and the bit 8 switch on the front panel ¢to
change the display value to >0080.

6. Press MA ENTER.

7. Press CLR %o change the display to >0000.

8. If you are using the diskette loader ROMs: set the
display to 2x0001. If you are us1ng the universal loader
ROMs, skip this step.

?. Press MDE.

# If you are using the disketterloadef ROMs: this
- step enters >0001 at lacatxon >0080.

* IF gnu are uUsing the un1versa1 loader ROMs,
this step enters >0000 at location 2»0080.

If the test is to be loaded at the defauvlt load point

address (>A0), go to step 11. Otherwise, proceed with
the next step. . , .
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10. To change the load point, press CLR and enter >92 on the
programmer panel. Then press MA and CLR: and enter the
new load point on the programer panel. Press MDE.

11. Press RESET.

12. Press LDAD.

When 1loading DOCS the loader ROM will load the DDCS loader into
?90 computer memary and then the tape will stop. The tape will

automaticallu_hstart again as the DOCS loader loads the rest of
DOCS into memory.

7.4 LOADING DOCS FROM CASSETTE ON. THE MDU (UNIT LOADER)
DOCS tests or SATs can be 1loaded from cassette wusing the 990
Maintenance Diagnostic Unit (MDU) as outlined in the following
procedure. Appendix B describes the MDU in detail.

1. Select the corract side of the cassette (A or B).

2. Place the cassette in the MDU and press MDU RESET and
then REWIND,

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

4. Press RESET, (On the MDU, not the MDU programmer panel).

S. Press LOAD, (Dn the MDU, not the MDU programmer panel).
The loader ROM will load the DOCS loader into 990 Computer memory
and then the tape will stop. Hit RESET on the MDU, then LOAD an
the MDU. On a 990/5. you must do this twice. Then the DOCS
loader will load the rest of DOCS into memory at address >AD.

NOTE

SATS (Stand Alone Tests) must be loaded by
DOCS when using the cassette loader.
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7.4A LOADING DDCS FROM MICROFLOPPY ON THE UST (UNIT LOADER)

The Universal 8Bystems Terminal (UST) may be wused to 1load DOCS

tests

as

well as S5ATs by following the procedure outlined below,

Further details may be found in Appendix K.

1.

2.

Start vp the Front Panel Monitor program in LOADER mode.

Insert the DOCS microfloppy (DISK # 1) into the drive
and press the space bar.

Use the Arrow keys on the UST keyboard to select the

desired DOCS, and press the RETURN key.

The load process occurs, taking between 20 sand 90
seconds, depending on the 990 CRU type and the chosen
DOCs.

When loading is complete: the UST will ask if you wish

to

use 1t as an interactive device as well. I+ so.

press the "Y" key, and DOCS will begin to execuvte. I¢

you

wish to uvse a different device as the interactive

terminal, you must press the "N" key. Since the UST can
perform both functions: it must be told that it will not

be

the interactive device. Pressing the "N" key on the

UST, followed by a "Y" on an alternate 990 terminal,

brings up a menu of the DOCS tests on the current disk

of

the UST.

NOTE

Stand Alone Tests (5ATs) must be loaded by
DOCS when you are using the UST as a loading
device.
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7.5 LOADING DDOCS FRGOM DISK OR DSDD DISKETTE (DISK LDADER)

The following procedure explains how ¢to load DOCS #rom DSDD
diskettes and hard disk media (DS10., DS25, DS31, DSS50, DSEQ,

D5200, DS300, eor CD1400).

1. Insert the disk into the system disk drive (location
>FB800, unit 0). Turn on the drive and enable the write-—
protect. I# you are loading DSDD diskettes. insert one
diskette (usually DOCSVOL1) in the diskette drive and
write protect it

NDTE

You can wuse the removable pack on the DS10
drive as the system disk if you connect a
Jumper plug at the rear of the drive.

2. Perform a DOCS load wusing the standard DX10 leading
procedures;

*# If the computer has a disk initial program load
(IPL) ROM, press HALT and LDAD. If a
proegrammer panel is not available, cycle the
system power.

# I+ a disk IPL ROM is not available, load from
the disk wusing a DX10 IPL card deck or
. cassette.

# I+ a DX10 3.X disk IPL ROM is installed, an IPL
can be performed from a nonstandard location.
I# the following disk IPL ROM locations contain
the indicated data, it is a DX10 3. X disk IPL

RGM.
Location Data Meaning
>80 . - »FFFF TILINE device
»>82 >F800 TILINE address
>B4 »0B00 Unit select = 0
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If the disk is neonstandard, modify locations >82 and >84
to reflect the proper locations. A 1 in bits 4. 5, &
and 7 at location >84 indicates disk units 0, 1, 2, and
3, respectively.

3. DDOCS waits for a Y response to be entered on the
interactive terminal. Once you enter a "Y": refer to
the paragraph on Dynamic DOCS 4.5 for details on DOCS

operating procedures.

If you are loading from a DSDD diskette (usvally DOCSVOL1) and
need to access one of the other diskettes, remove the diskette and
insert the next one. It is not necessary to repeat the load

procedure,

7.6 LOADING DX10 WHEN CORESIDENT WITH DOCS

The DX10 operating system software, DOCS, and tests may be

packaged on the same disk. In this case, the system file will be
set so that Disk Dynamic DOCS (DDNDOCS) will load initially (you
must press Y). This allows the tests to verify system operation.

After loading DOCS and running the required tests, you may perform
an IPL of DX10 by following this procedure:

1. Load DOCS as described in paragraph 7.64.

2. Initiate a test module load using the .LD wverb. Since
DX10 is on the same disk, the DOCS menu will show
S$LOADER (the DX10 system loader). NMote the menu number
for this module,

3. Perform a DX10 IPL by entering S#%LOADER or the menu
numher for the module. The disk must be write-protected
during the IPL of DX10.

4, The load bias for S#LOADER must be >A0 for a correct
IPL. Ignore any DOCS overlay warning message.

5. When the IPL is performed and the IDLE 1light is 1lit,

disable the write-protect. This must be done before the
system can be initialized.
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7.7 MODIFYING THE IPL PROCESS

Use the Modify Velume Information (MVI) DX10 cammand to make
changes for the IPL procedure (see paragraph 8.2.3). This command
is used to identify S$LOADER as the primary loader on the disk (in
order to load the DX10 system by performing an IPL) when tests are
no longer required. The MVI command can also be used to identify
DDNDOCS as the secondary system, at a later time, when tests are
needed.

7.8 LOADING DOCS FROM TAPE (TDNDOCS)
You can load DOCS test modules or BATs from tape by using Tape
Dynamic DOCS (TDNDOCS). The following paragraphs discuss the load

procedures; initialization, and error messages associated with
TDNDOCS.

7.8.t TDNDOCS Loading Procedure

To load TDNDOCS using the programmer panel, perform the ‘following
procedure.

1. Mount the tape on the loading device. Be sure to write-

protect the tape. If you are wusing an 8300/S300A
computer, proceed with Step 2. Otherwise, go on ¢to
Step 3.

2. To load TDNDOCS on the 8300/5300A computer: cycle ¢the
power an the main EVT ({(that 1is, if the computer is
already on, turn it off and on again). The TDNDOCS load
process is complete. Bkip the remaining steps.

3. Press HALT.

4. Press RESET.
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5. Enter the hexadecimal value of the TILINE address at
location »*B2 on the programmer panel and press MA,

& If you are using the standard values for a tape device:
enter the TILINE address >F880 on the programmer panel.
If you are using a nonstandard TILINE address: enter the
hexadecimal valve af the address in leocation 2>82.

7. Press MDE.

B. Enter the hexadecimal location of >84 on the programmer
panel and press MA.

?. Enter the unit select >B000 to specify unit O and press
MDE. The nonstandard unit selects are as follows:

# 4000 specifies unit 1
# 2000 specifies unit 2
# 21000 specifies unit 3
10. Press LOAD.
i1. Enter the character Y on an available terminal.
12. Go to Section 7.8.2 for Initialization.
For further information about the tape loading procedures, refer
to the ROM Loader User’s Guide: part number 2270534-9701..
I# you are using the operator panel to lpbad the tape, check all of
the units on the controller at TILINE address >FBBO. If any wunit
has a device number lower than that of the loading device, place

the unit in a not ready state. To load from the tape, turn the
key switch to the load position.
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7.8.2 Initialization

After you load TDNDOCS, initialization prompts appear. A subset
of the prompts that appear is similar to Disk Dynamic DOCS. The
following example displays the initialization prompts (refer to
paragraph 3.4. 2.1 for instructions on how to answer these prompts):

#E#E#DYNAMIC DOCS VERSION #T 094/83 TI 990/10####

USE "RETURN" OR "NEW LINE" TO TERMINATE INPUT
USE "<---" (LEFT ARROW) OR "RUB OUT" TO ERASE INPUT

ENTER DOCS TYPE <0=MINI 1=MAXI 2=BCS RUN 3=BCS EDIT 4=DEBUG>?
DEF= 1 =

CRT <11 INT LEVEL ? DEF = 0OA -

ERR MSG DEVICE (O=ASR/KSR 1=913 2=911 3=810/820 4=940 5=840)7
DEF=2 -

ERR MSG INTERFACE(0=%40 AUX, 1=0THER)? DEF=0

ENTER CONTROL OPTIONS SEPARATED BY COMMAS:
<E = ERR MSG'S, H = HDR M8G‘’S, N = ERR #‘S, P = PAUSE ON ERR’'S)
DEFAULT = E,H,N —

You are finished loading and initializing TDNDOCS and can load any
additional diagnostic test. The following prompt appears:

LOAD TEST? (DEF=1} -

If you want to load a test. press RETURN to accept the default
value 1 (YES). Dtherwise enter the value O (ND), and the
following prompt appears:

VERB? -

In response to this prompt, you can select any Standard DOCS wverhb
or the .ML wverb. {Refer to paragraph 7.8.4 for information about
the . ML verb).

If you entered 1 to load a test, the TDNDOCS loader is invoked.
The TDNDDCE 1leoader 1is also invoked if you issuvue the .LD verb in
response to the VERB? prompt. When the loader is invoked: follow
the procedure for loading additional tests discussed in the next
paragraph.
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7.8.3 Loading Procedure for Additional Tests
After the TDNDOCS loader is invoked, the following prompt appears:
READY TAPE AT UNIT <x> AND HIT RETURN -

wherea:
{x> is a digit representing the unit number.

This prompt continues to appear until the tape unit is ready or
the load process is aborted by pressing the @ or CMD key.

I+ the write ring is installed on a magnetic tape or the cartridge
tape unit is not write protected, the following message appears:

WRITE PROTECT THE TAPE AND HIT RETURN -

‘When the unit is ready +to 1lead, press RETURN. Then, TDNDOCS
searches for a catalag and the following message is displayed:

SEARCHING FOR CATALOG

TDNDOCS loads the catalog and displays 1its contents in
alphabetical order. Each file name contains a corresponding #ile
number. I+ the output device 1is a hard-copy terminal, the
following message and all of the file names are displayed:

TYPE: @ TGO INTERRUPT DISPLAY

I1# the output device is a video display terminal (VDT):, TDNDOCS
only displays 16 file names and numbers at a time. The names of
the files and their corresponding numbers vary, depending on the
tape build process that you are using. The following example
displays 16 file names and numbers: S

20) ADCHHK 01) AUOS OF} CPU10 02) CrPU12P7
24) CPUizZPB8 05) CcPuliar? O0B) CPU12P10 11) CPU12P11
13) COMMOS 02) CRCOMM 07) CRDRDR 0?) CRT?11

0A) CRT?13 OD) CRUEXP 03) DACHK 25) DDFLOP
Each set of file names is #ollowed by a message and prompt:
“RETURN" SHOWS MORE FILES
FILE # DR NAME?
Press RETURN to display another set of 16 file names, or enter a

file name {(or number) to select a file. If you enter an invalid
file name ar number. the FILE # OR NAME? prompt appears again,
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If you press RETURN and the first set of file names appears again,
all of the file names have been displayed.

Once you select a file: the following prompt appears:
LOAD BIAS? (DEF= xxxx) -

where:
xxxx is the default value.

The first address available beyond DOCS in the memory map becomes
the default address. You can select the default address or enter
another load bias. However, if you choose a load bias lower than
the default address, the following message appears:

WARNING - THIS OVERLAYS DOCS.
ARE YOU SURE? DEF=0

You can either select another load bias or choose to overlay DOCS.
If you overlay DOCS with a test that is not a SAT, the load

procedure fails. I¢ you overlay DOCS with a SAT, the test runs
properly. However, upon completion, you need to perform an IPL of

DOCS.
TDNDOCS displays the following message:
SEARCHING FOR FILE
When the file is located, FOUND appears next to the message:
SEARCHING FOR FILE-FOUND
The actual load precess now bégins. The 1light-emitting diodes
(LEDs) on the programmer panel display the initial memory address
of the test file that is heing loaded.
I# the test file is a BAT, the controller gives control to the SAT

and the SAT independently executes the test one time. After
execution, the 8SAT returns control to TDNDOCS and the following

prompt is displayed:

VERB? -
If the test file is not a SAT. the controller gives control ¢to
TDNDOCS:, which displays the title of the test and executes the
test’s IT verb. The following prompt appears next:

EXECUTE EA VERB * (DEF=1) -

The prampts that appear during the execution of a test loaded by
TDNDOCS are identical to those of a test loaded by another media.
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Aside from differences in error messages (which are described 1in
paragraph 7.8B.3), the performance of TDNDOCS is identical to that
of DDNDOCS.

7.8.4 Modify Load Parameters (.ML) Verb

All loads take place on the load device that you specified in the
IPL procedure. I# you want fo modify any load parameters: yeu can
use the DOCS .ML wverb. This wverb allows you to specify an
alternate TILINE address, unit select address: or retry limit for
further tape loads. A retry limit specifies the number of times
you can attempt a procedure that is receiving error messages
against it without causing the procedure to abovrt. The .ML verd
prompts are:

ENTER TILINE ADDRESS. DEF = xxxx -
ENTER LOAD UNIT (0,1,2,3). DEF = z -
ENTER MAXIMUM # OF RETRIES. DEF = 5 -

where:
xxxx 1is the TILINE address,.
4 is the load unit number.

After you enter your responses, TDNDOCS issves the following
prompt:

VERB? -

Enter & standard DOCE verb. Any subsequent tape loads will use
the modified parameters to load #rom the specified tape device.
Reexecute the .ML verb if you need to change the parameters again.

7.8.5% Error Messages

TDNDOCS <checks for errers while searching and loading files from
the tape. Some errors result in immediate termination of the load
process; other errors allow you to use a procedure again until you
exceed the retry limit. All fatal errors are preceded by an
associated error number that appears on the interactive device and
front panel,

7.8.5.1 Nonfatal Error Summary Messages. When TDNDOCS detects
any errors during the load process that forces it to reread data:
it keeps a summary of all retry attempts. Upon completion of the
load, TDNDOCS displays the error summary messages at the 1/0
device, This information may be wuseful in determining the
validity of the media: since a retry attempt does not necessarily
mean that the load failed.
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NOTE
Only a numbered fatal error message denotes

that a failure occurred and that the load
process was abarted.

A summary indicates the total number of retry attempts made during

the entire load process. If no attempts were made, no summary
appears.

The following example illustrates a retry summary, The
corresponding fatal ETTOT message numbers are shown in

parentheses, Actual summaries can contain any or all of the
following messages:

SUMMARY OF RETRYS DURING LOAD:

VYRC/RAW ERROR — # RETRYS = <x>»
Either the vertical redundancy check failed or the
read after write failed, (10A)

LRC ERROR - # RETRYS = <x>
The longitudinal redundancy check failed. (10B)

CRC/PE/DATA ERROR - # RETRYS = <{x>
Either the cyclical redundancy check failed or a
parity or data error occurred. (10C)

MEMORY PARITY ERROR ~ # RETRYS = <{x>
A parity error occurred in one or maore of the bits
in memaory. (10D)

TAPE TIMING ERROR — # RETRYS = <{x>
A tape timing error accurred. (10E)

where:

<x> is the number of retry attempts. The
default limit for one read is five.

You can modify the retry attempt limit by using the .ML verb. The
number of retry attempts listed for a particular type of error can
exceed the 1limit +for attempts made during one read since the
summary counts the number of retry attempts made during the entire
load process. Exceeding the retry attempt 1limit for any
particular error during one read results in a fatal error message.
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7.8.5. 2 Fatal Ervor Messages. If any of the following errors
occurs, the loading procedure terminates.

###ERROR 101
CONTROLLER ABNORMAL COMPLETION - LOAD ABORTED
Probable cause:
# An I/0 reset
# A power failure

###ERROR 102 :
UNIT OFFLINE - LOAD ABORTED
Probable cause:
# An OFFLINE status
# A NOT READY status

##%ERROR 103
TAPE REWINDING - LOAD ABORTED
Probable cause:
# Load was attempted while tape was vewinding

###ERROR 104
TAPE CONTROLLER TIME OUT - LOAD ABORTED
Explanation:
# Tape controller is not responding within
allowable time limits

##%ERROR 105 :
UNEXPECTED BOT - LOAD ABORTED
Explanation: : :
# Unexpected beginning of tape mark detected

###ERROR 106
UNEXPECTED EOT - LODAD ABORTED
Explanation:
# Unexpected end of tape mark detected

###%ERROR 107
TILINE TIMEOUT DURING TAPE 1/0 - LOAD ABORTED
Explanatien:
# Tape drive not responding
# Interface malfunctioning

##+#ERROR 108
TAPE FORMAT ERROR — LOAD ABORTED
Explanation:
# Tape drive does not recognize format of the
mounted tape
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###ERROR 10A
VRC/RAW ERROR —~ LOAD ABORTED
DATA READ IS FAULTY AND RETRY ATTEMPTS HAVE REACHED LIMIT
Prohable cause:
# Vertical redundancy check failed
# Read after write failed
(A summary of the retry attempts +follows the
error message, )

###ERROR 10B
LRC ERROR ~ LOAD ABORTED _
DATA READ IS FAULTY AND RETRY ATTEMPTS HAVE REACHED LIMIT
Probable cause:
# Longitudinal reduncancy check failed
(A summary of the retry attempts +¢ollows ¢the
error message. )

###ERROR 10C
CRC/PE/DATA ERROR — LOAD ABORTED
DATA READ. I& FAULTY AND RETRY ATTEMPTS HAVE REACHED LIMIT
Prabable cause:
# Cyclical redundancy check failed
# Parity error occurred
(A summary of the retry attempts follows ¢the
error message. )

###ERROR 10D
MEMORY PARITY ERROR
DATA READ IS FAULTY AND RETRY ATTEMPTS HAVE REACHED LIMIT
Explanation: ' '
# Parity error occurred in one or more of
the words in memeary
(A summary of the retry attempts +follows ¢the
eTTaer message, )

###ERROR 10E
TAPE TIMING ERROR
DATA READ IS FAULTY AND RETRY ATTEMPTS HAVE REACHED LIMIT
Probable cause:
# Unknown
(A summary of the retry attempts follows the
error message. )

###ERROR 10F
UNEXPECTED EOR - LOAD ABORTED
Probable cause:
# Controller detected an unexpected end of
record
# Catalog possibly bad
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###ERROR 110
UNEXPECTED EOF - LOAD ABORTED
Probable cavuse:
# Contreoller detected an unexpected end of
file
# Catalog possibly bad

###ERROR 111
MISEBING COLON RECORD IN OBJECT FILE - LOAD ABORTED
ERROR OCCURRED DURING PROCCESSING OF DATA PREVIOUSLY READ
FROM TAPE.
Probable cause:
# File net written to the tape correctly

###ERROR 1i2
EOF EXPECTED BUT NOT FOUND - LOAD ABORTED
ERROR OCCURRED DURING PROCESSING OF DATA PREVIOUSLY READ
FROM TAPE.
Probable cause:
# File net written to the tape correctly

###ERROR 113
CHECKSUM ERROR — LOAD ABORTED
ERROR OCCURRED DURING PROCESSING OF DATA PREVIDUSLY READ
FROM TAPE.
Probable cause:
# File not written to the tape correctly

##3# ERROR 114
NEED MORE MEMORY FOR LDAD - i0AD ABORTED
Probable cause:
# Data being read would 1load into memory in
such a way that it would overlay the
TDNDOCE loader
# Data being read would load into memary in
such a way that it would overlay the
TILIMNE peripheral control space (TPCS)

###ERROR 115
END OF TAPE FILES DETECTED — LOAD ABORTED
Probable cause:

# TDNDOCS has completed its search of the
tape and has found two consecutive end of
file marks without encountering any file
numbers
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7.8.5.3 Wrong File Error Messages. When seeking a specified
file, TDNDOCS skips a calculated number of end-of~file (EOF) marks
according to the number of files preceding the specified file.
However, some tape errors can either mask EOF marks or indicate
extra EOF marks on the tape. Occurrence of these errors could
cause problems in loading a specified catalog or test file.

Each catalog is built with an entry that marks it as a catalog and
notes the numher of the file with which it is associated. If
TDNDOCS cannot #ind the cataleg identifier when searching for a
specified catalog, it skips EOF marks until the next <catalog is
found.

Using a defective tape could lead to a special problem. While
loading @ specified file, TDNDOCS might detect a catalog where it
expects a file.

ATTEMPT TO LOAD MENU FOR FILE # <xx>
ENTER O TD LOAD PRIOR FILE, A 1 FOR NEXT FILE -

where:

<xx> Tepresents a file number.
I# you enter O, the previous file is loaded. If you enter 1, the
following file is loaded. For simple errors, this procedure
allows you %o load the file that you want. However. when this

message appears: the tape is defective and you should repliace it.

If a tape is so defective that neither the catalog nor the
specified file can be lpaded, the following message appears:

###ERROR i1&
CAN‘T FIND FILE - LOAD ABORTED
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Section 8

DOCS Building Procedures

8.1 INTRODUCTION

This section explains how to build DOCS on a hard disk. double-
sided, double-density (DSDD) diskette, and how to build S200DOCS
on a DSDD diskette. Before you attempt to build a DOCE disk, oeor
S200D0CS diskette, refer to Appendix A +for part numbers and
descriptions of DOCE and ¢test modules. You should alsa be
familiar with the DX10, or DX Micro (DXM) operating systems.

For release 5.0.0 and later single—-sided, single-sensity (8858D)
diskettes are no longer supported by DOCS as load media. For
release 5.2.0 and later, the UST micvafloppy diskette is supported
by DOCS, but since it is an MS(R)-DOS formatted digkette, it
cannot be built using the following procedures.

8.2 DOCS DISK BUILDING PROCEDURE

The DOCS disk is a DX10-compatible, initialized disk with DOCS
installed and is available on the following types of media: DSDD
diskette, DS10, D825, DS31., DS5S0, DSBQ, DS200. DS300. DE300A,
CD1400., WD300, WD500, and WDB0OO. All diagnostics (including Disk
Dynamic DOCS) that are to be displayed in the DOCS menu are
installed as files at the second level of the disk directory. In
other words:, the diagnostiec files must have a pathname with the
following format:

{valume namel>. S$UDIAG. <diagnostic file name>

In order for a diagnostic file to be displayed in the menu, it
must be installed on the disk as a relative recaord +file with a
nonexpandable logical record length of 72 recerds.

The DX10 operating system: Release 3.2.1 aor later, is required to
build a DOCS disk. However: any DX10 Release 3. X can add, delete,
or replace diagnostic files once the initial DOCS disk has been
created. Use the Disk Copy/Restore (DCOPY) command to copy an
existing DOCS disk to another disk of the same type.

M8 is a registered trademark of the Microsoft Corporation.
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To create a DOCS disk while running under DX10, perform the
following steps:

1. Initialize a disk using the Initialize New Volume (INV)
cammand, specifying the disk as a system disk. (If you
are using a new disk, issue the Initialize Disk Surface
(IDS) command, )

2. Create the subdirectory .S$UDIAG wusing the Create
Directory File (CFDIR) command.

3. Create relative record files for DOCS and all tests ¢to
be installed on the disk by issuing the Create Relative
Record File (CFREL) command.

4. Copy the diagnostics ¢to these files using the
Copy/Concatenate (CC) command.

2. Assign the DOCS file as the disk loader using the Modify
Volume Information (MVI) command.

The last step brings DOCS into memory and begins execution when
the disk is loaded.

In order to conserve disk space and reduce loading times. factory-
created DOCS disks are produced in a compressed ASCII ob ject
format. ASCII object files are wusable but less efficient.
Creating compressed object files is explained at the end of this
section,

8.2.1 Initializing the Disk

Initialize a disk by issuing the INV or IDS command. The
initialization process formats the disk praperly and places a
primitive loader on $rack 1. Enter the following responses for
the INV command:

El INV
INITIALIZE NEW VDLUME
UNIT NAME: DSxx
VOLUME NAME: <volume name>
NUMBER OF VCATALOG ENTRIES: 1530
BAD TRACK ACCESS NAME:
DEFAULT PHYSICAL RECORD SIZE: 748
HARDWARE INTERLEAVING FACTOR: 1
FORCE CLEARING OF DISK?: NO
USED AS A SYSTEM DISK?: YES
LISTING ACCESS NAME:

LOADER ACCESS NAME:
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where:

DSx x indicates the disk drive you are
using.

<volume name> is the name of the disk.

The initialized disk has the SYSLD primitive loader installed oan
track 1, sector O

If a previously built DOCS disk is available, codpy that disk to
another disk of the same type by issuing the DCOPY command. This
perfaorms the initialization procedure.

8.2.2 Creating the Subdirectory

Create the DOCS subdirectory using the CFDIR command on DX10 with
the following responses: ;

L1 CFDIR

CREATE DIRECTORY FILE :

PATHNAME: <volume name~. SSUDIAG
MAX ENTRIES: 101

DEFAULT PHYSICAL RECORD SIZE:

where:

<valume name>» is the name of the disk you are
uvsing.

The .S$UDIAG directory will contain all of the DOCS +files except
the initial DOCS load file.

NOTE

When creating the relative record #ile during
the installation of the #fully linked object
{FLO) module on a DDCS disk, place the initial
DOCS +file (DDNDOCS and all associated DOCS
verb modules) under the first— and second-
level directories. The #first-level directory
i at the same level as 83UDIAG, under the
directory <volume namel. The second-level
directory is under the directory S$UDIAQG.
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8.2.3 Installing a FLO Module on a DOCS Disk

Follow this procedure to install a

FLDO module or compressed object

module (that is. DDNDOCS) on the DOCS disk:

1. Create each relative record
command with the +following

issuing the DX10 CFREL
Tespanses:

L1 CFREL

File for the module by

CREATE RELATIVE RECORD FILE

PATHNAME:

LOGICAL RECORD LENGTH:
PHYSICAL RECORD LENGTH:
INITIAL ALLOCATION:
SECONDARY ALLOCATION:
EXPANDABLE?:

FORCED WRITE?:

where:‘

<volume name>:. SFUDIAG. <filename’
72

2964

Laix>

)

ND

NO

<volume name> is the name of the disk you are using.

<filename>> is the IDT name of the module.

LS . ié the number of records in the module.

Next, issve the Map Disk

{MD) command ¢o check the

attributes of the file created.

L1 MD
MAP DISK

PATHNAME :

LISTING ACCESS NAME:

SHORT FORM?:

TOP LEVEL ONLY"?:

DIRECTORY NODES ONLY?:

where:

<volume name>. S$UDIAG. <filename>

NO
ND
NO

<volume name> is the name of the disk you are using.

<Filename§ .is the-IDT name‘nF the hodule.

The file attributes should resemble the +following

example:

ALLOC: PRI=118 SEC=0 #SECB=0 LRECL=72 PRECL=25&6 ADU/BLHK=1
WPT/DPT/BLK/PERM/FORCED/=NNYYN DATA-FMT=BINARY
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2. Copy the object or compressed object diagnostic file ¢to
the relative record file by issuing the CC command with
the following responses;

£1 cc
COPY/CONCATENATE
INPUT ACCESS NAME(S): <input name>
OUTPUT ACCESS NAME: <output name>
REPLACE?: YES
MAXIMUM RECORD LENGTH:

where:

<input name> is the pathname of the diagnostic
file.

{output name> is the pathname of the relative
recovd file.

Verify that the diagnostic file is a relative record
file by issuing the MD command.

3. Assign the system file ¢p the module wusing the MVI
command, {You can wuse the system file that usually
brings in the DX10 operating system to bring in DOCS. )
Issue the MVI command with the following responses:

L1 MVI

MODIFY VOLUME INFORMATION
CONTROL ACCESS NAME: ME
MVI

DISK? DsO1L

COMMAND (L,C,. )7 L

The folleowing list is displayed:

PRIMARY SECONDARY SELECT

BYSTEM IMAGE: DD33A DD33B P P, 8 T
PROGRAM FILE: S$PROGA P
OVERLAY FILE: S$0OVLYA P
LOADER FILE: S$LOADER DDNDOCS s P, 8 T
WCS FILE: P
DIAGNDSTIC: DDNDOCE ~ -~——————= N N, Y

VOLUME NAME: SYSTEM32
COMMAND (L.C,Q)? @
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Change the second
issuing the MVI co
responses:

Ll MVI

General Diagnostic Information

ary loader +file on the DOCS disk by

mmand

.again. Enter the following

MODIFY VOLUME INFORMATION
CONTROL ACCESS NAME: ME

MVI
DISK? DSxx
camMMAND (L. C. Q

)? €

WHICH ITEM (5.0, L, D, V)7 L

PRIMARY:
SECONDARY: <ID
SELECT: <T/Y>
COMMAND (L.C.Q
MVI TERMINATED

where:

Tname>

)72 Q

DSxx is the device or volume name where the
DOCS is located. For example, DSOZ2.

<IDTname> is the IDT name of the DOCS relative
record file.

LT/Y> indicates that you enter T (TEST) ¢to

spec
(DDN
to

(DDN

Whether you enter

disk.

ify
DOCS).

the secaondary loader +ile

Otherwise, enter Y (YES)

specify the diagnostics file

DOCS}.

T or Y in response to the SELECT
prompt: you are allowed a one—time load of DDNDOCS on a
HALT-RESET-LQOAD sequernce while the disk is write
protected. In either case; DDNDOCS must reside on the

Once DOCS is initialized and running, you can load and execute one

or more test modules.

To restore DX13, repeat
the primary system loader
load +Ffile, DOCS can hbe
as the secondary system
entering § in response to

the HALT-RESET-LOAD sequence, or specify
S$LOADER (at load bias >A0) as the DOCS

loaded
file.

repetitively by selecting DDNDOCS
This can be accomplished by

the SELECT prompt of the MVI command.
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A test module, another DOCS FLO module, or a compressed object
module can be installed on the DOCS disk using DX10 by +following
this procedure:

1. If necessary, create a relative record +Ffile for the
module using the CFREL command.

2. Copy the abject or compressed obgject file module wusing
the CC command.

3. Verify the proper file format using the MD cemmand.

NOTE

The track 1 loader of the disk can only load
files that are in the top directory. This
means that the IPL DOCS (DDNDOCS . and all
agssotciated DOCS verb modules) must be wunder
the VCATALODG. :
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8.3 S200D0CS BUILDING PROCEDURE

The following gparagraphs explain how to. build S200DDCS on a DSDD
diskette. Before attempting to build an S200D0OCS diskette: refer
to Appendix A for part numbers and descriptiaons of DOCS test
modules. Familiarity with the DXM operating system is also
help#ul.

The S200DDCS diskette is a completely compatible, DXM-type,
initialized diskette with S200DOCS installed. All diagnostics to
be displayed in the S200D0OCS menu are installed as files at the
second level of the disk directory. In other words. all
diagnostic files must have a pathname with the following format:

<volume name>. S$UDIAG. Cdiagnostic file name>

For a diagnostic file to be displayed in the menu, it must be
installed on the diskette as a relative record file with a
nonexpandable logical record length of 72 records.

You need DXM Release 1.0.0 or later to build an S200D0OCS diskette.
However. any DX10 Release 3. X or later can add:, delete: or replace
diagnostic files after you create the initial S200D0OCS diskette.
Cn DX10, you can copy an S200DOCS diskette to another diskette {(of
the same type) using the Disk Copy/Restore (DCOPY} System Command
Interpreter (SCI) command.

Perform the following steps to create an S200D0OCS diskette under
DXM:

1. Initialize a scratch disk wusing the Initialize New
Volume (INMV) 8CI command specifying the disk as a system
disk. {If the disk is new, use the Initialize Disk

Surface IDS command. )

2. Create a sequential file wusing the Create Sequential
File (CFSEQ) command.

3. Copy S200DOCS to the sequential file.

4, Create the suvbdirectory S%HUDIAG wusing the Create
Directory File (CFDIR) command.

3. Create relative record files +for all tests ¢o be

insfalled on ¢the disk using the Create Relative Record
File (CFREL) command.
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6. Copy the diagnostics to these fileg using the
Copy/Concatenate (CC) command. :

7. Assign the S200DOCS file as the system loader f£ile using
the Modify Volume Information (MVI) caommand.

In order to conserve disk space and reduce loading times, factory-
created B5200D0OCS diskettes are produced in a compressed ASCII
object format. Although you can use standard ASCII object files.
they are less efficient. Paragraph 8.4 explains how to create
compressed object files. The paragraphs that follow describe in
detail each of the steps needed to create an S200DOCS diskette.

8.3.1 Initializing the Disk

Initialize a scratch disk wusing the INV command or the IDS
command. The initialization process formats the disk properly and
places a primitive loader on track 1. You need DXM Release 1.0.0
or later to perform this step. The format for the INV command is
as follows:

CIINV
INITIALIZE NEW VOLUME o
UNIT NAME: <drive number of unit>
VOLUME NAME: <name given to volumel
NUMBER OF VCATALOG ENTRIES: 101
BAD TRACK ACCESS NAME;: <RETURN>
DEFAULT PHYSICAL RECORD SIZE: 288
HARDWARE INTERLEAVING FACTOR: &
UBED AS A SYSBTEM DISK?: YES

LOADER ACCESE NAME: <RETURNZ

Be sure to specify the disk as a system disk. The responses above
are correct for a DEDD diskette. I# you are wusing a WDSO0O,
specify =256 far DEFAULT PHYSICAL RECORD SIZE and 146 for HARDWARE
INTERLEAVING FACTOR.

The initialized disk has the SYSLD primitive lcader installed oan
track 1, sector O. You cannot use DX10 to create an S200DOCS
diskette because its primitive leoader is different. 14 a
previgusly built 5200D0CS diskette is available, you can
initialize it under DX10 by executing a DCOPY command from the
initialized disk to the scratch disk.
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8.3.2 Creating a Sequential File

Create the S20CDOCS

command:

L 1 CFSEG
CREATE SEQUENTIAL FILE

PATHNAME:

LOGICAL RECORD LENGTH:
PHYSICAL RECORD LENGTH:
INITIAL ALLOCATION:
SECONDARY ALLOCATION:
EXPANDABLE?:

BLANK SUPPRESS?:

FORCED WRITE?:

8.3.3 Copying S200DOCS to the Disk

Copy S200D0OCS to the sequential file using the CC command:

Ll ¢C
COPY/CONCATENATE
INPUT ACCESS NAME(S):
OUTPUT ACCESS NAME:
REPLACE™:
MAXIMUM RECORD LENGTH:

8.3 4 Creating the Subdirectory

Create the DOCS subdirectory,

bhe kept; to do 50, use
[l CFDIR

CREATE DIRECTORY FILE

saquential +file by executing the CFSEQ
<volume name>. S200DOCS
72 :
288 (288-DSDD FLOPPY. 236—-WD500)
<number of records in module>
0
NO
YES
NO
{pathname of S200D0OCS>
<volume name. 5200D0CS>
YES
LRETURN>
under which all S200DDCS files will

the CFDIR command:

PATHNAME: <volume name>. S$UDIAG

MAX ENTRIES:

101

DEFAULT PHYSICAL RECORD SIZE: <RETURN>
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B.3.9 Creating a Relative Record File

Create each relative record file by executing the CFREL ¢ommand:

{1 CFREL
CREATE RELATIVE RECORD

PATHNAME:

LOGICAL RECORD LENGTH:
PHYBICAL RECORD LENGTH:
INITIAL ALLGCATION:
SECONDARY ALLOCATION:
EXPANDABLE?:

FORCED WRITE?:

FILE

<{volume name>. S$UDIAE. <IDT name of madule>
72

288 (288-DSDD; 254-WDS00)

<number of records in module>

0

NOD

ND

Uee the Map Disk (MD} command to check the attributes of each file

created.

L1 MD
MAP DISK
PATHNAME:
LISTING ACCESS NAME:
SHORT FORM?:
TGP LEVEL ONLY?:
DIRECTORY NODES ONLY?:

The attributes
those in the following

ALLOC: PRI=118 SEC=0

The format for the MD command is as follows:

<volume name>. SH3UDIAG. <IDT name of module>
CRETURN>

NO

NO

NG

of each file that is created shouvld be similar to

example:

#SECS=0 LRECL=72 PRECL=288 BLK/ADU=1

WPT/DPT/BLK/PERM/FORCED/=NNYYN DATA-FMT=BINARY

8.3.& Copying the Diagnostic Files

Copy each object or

compressed

object diagnostic file to the

relative record file by executing the CC command:

{1 CC
COPY/CONCATENATE

INPUT ACCESS NAME(S):

OUTPUT ACCESS NAME:

REPLACE™?:

MAXIMUM RECDORD LENGTH:

the

Verify existence

by executing the MD command.

<{pathname of diagnostic filed
<pathname of relative record file>
YES

<RETURN>

of the diagnostic as a relative record file
with <vol name>. S$UDIAG, <IDT name of

module>» as your response to the prompt PATHNAME.

945400-9701
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8.3.7 Assigning the System File

You can wuse the system file ¢that normally brings in the DXM
operating system to bring in DOCS., To do so; use the MVI command.
Respond to the SELECY prompt in either of two ways:

# Enter T (fer test) to specify the secondary system image
(S200D0CS).

# Enter Y (for yes) to specify the diagnostic file
{S200D0CS).

Both responses permit a one—-time load of 6200D0OCS on a power-up
sequence while the disk is unprotected. In both cases, S200DOCS
must reside on the disk.

NDTE

Since MVI operates in TTY mode, prompts appear
one line at a time during actual execution aof
the MVI procedure.

Ly Mvi .
MODIFY VOLUME INFORMATION
CONTROL ACCESS NAME: ME
MVI
DISK? DSO1
COMMAND (L.C, Q)7 L
' PRIMARY SECONDARY SELECT

SYSTEM IMAGE: <BYSTEM> £8200D0CS> F (P, 5 T
PROGRAM FILE: <B#PROGA> P
- OVERLAY FILE: <S$0OVLYA> P
LOADER FILE: S (P, 5, T}
WCS FILE: P
DIAGNOSTIC: <5200D0OCS> N (N, YY)

VOLUME NAME: <SYSTEM3=2>
COMMAND (L.C,Q)7?
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To change the secondary load #file to S200D0OCS using the MVI
command. respond as follows:

[] MVl

MODIFY VOLUME INFORMATION

CONTROL ACCEES NAME: ME

MVI

DIGK? <device or volume name of S200DOCS disk:. e.g, DS02>

COMMAND (L.C, Q)7 C

WHICH ITEM (5,0,P.L,D.V.W)?7 8
PRIMARY: <return2

SECONDARY: <8200D0CS>

SELECT: <T>

COMMAND (L.C.G@)7? Q@

MVI TERMINATED

Next., repeat the initial program 1load (IPL) +for the system.
S200D0OCS is now loaded.

Once DOCS is initialized and executing, you can load and execute

one or mare test madules. To restare DXM, repeat the power-up
sequencea.

You can load §8200D0OCS repeatedly by selecting S200D0CS as the
secondary system file, To do so, enter 8§ in rtesponse +to the
SELECT prompt of the MVI command. Do not do this to your system

disks if you do, you will not be able to load DXM fram your system
disk. :

NOTE

Currently, the 5200 track 1 1loader suppoarts
only those sequential DOCS files that are in
the top—level directory. Consequently,
5200D0CS must be in sequential format and in
the top-level directory. A rTelative version
of S200DDCS may be placed under the S3UDIAG
directory in order to load S200D0OCS using
S200D0OCS,
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B.4 CREATING A COMPRESSED OBJECT FILE MODULE

You can create a compressed object file module by issuing the
Execute Linkage Editor (XLE) command on DX10 with the following

link control file:

NOSYMT

FORMAT COMPRESSED

PHASE 0, {name2> .
INCLUDE <pathname aof standard object filel

END
where:
<nameZ’ s any meaningful name {for
example, the IDT name of the
module). :

{pathhame} is the name of the standard
object file.
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Section 9

Batch Command Btream DOCS

2.1 INTRODUCTION

Batch Command Stream DOCS is a type of DOCS consisting of Standard
DOCS, Dynamic DOCS, or B200DDCS with the batch command stream

(BCS) wverbs, This type allows ¢gou to build a list of verbs and
their associated input data and then execute the list as though it
were one verb. Since BCS verbs are common ta all three categories

of DOCS, the term DOCS will refer to the category you are wusing
throughout this section.

Standard DOCS contains all of the BCS verbs, S200D0OCS and Dynamic
DOCS consists of two types: BCB Run DOCS and BCS Edit DOCS. Refer
to Sections 4 and 5 for an outline of building these twn types
with Dynamic DOCS and S200DOCS, respectively,

Hardware required for Batch Command Stream DOCS  includes a 990-

based computer with 44K bytes of memory, an interactive terminal,
and a loading device.

2.2 BCS DOCS Type

The BCS DOCS type has the following additional characteristics:
# Three operational modes
# A well-defined structure for the BCS list

# Ability to laad as many as three data files in memory in
addition to BCS verbs:

— Batch command stream list
-~ User—-defined verb module
-~ Diagnostic
# A group of verbs that enable you to build and execute a

BCS list

The first three characteristics are explained in the #following
paragraphs. The BCS verbs are discussed in paragraph %. 4.

245400-9701 9-1



Batch Command Stream DOCS General Diagnostic Information

?.2.1 Mades o# Operation

Batch Command Stream DOCS features three operational modes:
# Normal mode
# Build list mode
¥ Execute list mode

Depending on the mode of operation, some BCS verbs are legal and

some are illegal. The Maxi DOCS verbs are legal in any BCS mode.
The three operational modes also allow DOCS to determine when you
have entered a verb that is out of context or illogical. For

example, the Execute List (. EL} verb cannot be entered while DOCS
ie in build list mode. I# this is attempted. DOCS responds with
the message ILLEGAL INPUT. Table 9-1 lists the DOCS verbs and
indicates which verhs may be used in earh mode.

2.2. 2 Normal Mode

In normal mode, DOCS5 accepts and processes verbs in the wusuval
manner. DOCS is in normal mode when it is loaded and begins
executing. It returns to normal mode from either of the other two
modes whenever you press the @ CHMD, or HELP key:, or when an error
has occurred in another mode.

?.2.3 Build List Mode

Build list mode allows you to build a BCS list in memory when you
execute the Build List (. BL) wverb. DOCS then displays the message
ENTERING BUILD LIST MODE. Operatiornally, DOCS appears to function
as it does in normal mode but is actually placing a copy of every
vser input (except some of the execution control and list editing
verbs) in a special table until build list mode terminates. The
batch command stream normally terminates when it reaches a plus
(+}) sign at the end of the list. If you need to interrupt the
batch stream during execution, press the @ CMD, HELP., or ESC key.
This returns DOCS to narmal mode and the BCS 1list remains in
memory. :

It you are using BCS Edit DOCS, you can modify this BCS list using

the 1list editing verbs described in paragraph 9. 4. 2. You can
execute these verbs in either build list or normal mode.
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Table -1 DOCS BCS Verbs

pacs BCS Normal Build List Execute
Verbs Description Mode Mode List Mode

. BL Build List X
JLL Load List X
.EL Execute List X
. IL Insert Line X X
. DL Delete Line X X
.RL Replace Line x x
. CL Compress List x X
. PL Print Line

{or list) X X
. LG Load and Go X X X
. AT Automatic Terminate X x X
.CF Clear Flag X X X
. 8F Set Flag % % |
. MF Modify Flag ] X x
LB Establish Label X X
.GT Unconditional Transfer % X
. IF Conditional Transfer X X
.01 User Input X ¢
.0oc User Comment X X
. 0D User Decision X X
. T8 Transfer on Space Bar X X
. TN Transfer on Number

of Errors X e
. Do Do Loap X X
+ Exit to Normal Mode X |

?.2.4 Execute List Mode

DOCS goes into execute list mode when you invoke the Execute List
(.ELY wverb, DOCS then displays the message ENTERING EXECUTE LIST
MODE. From this point on, DOCS receives all inputs from the BCS
list and no wuser intervention is required. However, there are
some cases when user intervention is desirable,

When a BCS list is designed to automatically test a TTY/EIA card,
youv can build a list that loads the test, responds to most of the
initialization prompts, and executes the test. However: some
proampts may need to be answered directly by the verb.
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When you

places
list until:

# The .0] and

want
Input (.0I) and
in the BCS list,

to specify respanses,
Decisian
In this way,

Operator

General Piagnostic Information

(.0D)

.0D verh are encountered

# The end of the list is reached

# You press the @ CMD, HELFP oar ESC key

# A major error condition is encountered

2.2.95 BCS List Structure

When a BCS list is being built,
The structure and format of this list are shown in

User Input

. LD<CR>
TSTR40<CR>
<CR>

ET<CR>
1<CR>
ET<LCR>
3<CR>
ET<CR>
3<CR>

DOCS.
?-1 and Figure 9-2.
Line No.
1
2
3
7
8
q
L)
B
C
D

Figure 9-1

(character

list editing verbs (. IL,

the list.

string)

+<CR>

Figure 9-1

illustrates
Each element or line of the list consists of a single
includes a set
followed by a RETURN or NEW LINE character (CR).
list has an associated line number {(line
numbers, you can modify specific elements of the list with special
You can also use the line
numbers to begin execution of the batch stream at any place within
When the list is printed (using the .PL wverb),

that

. DL,

Hexadecimal
Memory Content

2E4C440D
9433343734300D
oD :

45540D
310D
45540D
330D
45540D
350D
<ZB0OD

Example of a BCS List

organization

and . RL).

numbers appear next to each element.

verbs at

#).

yau can place the Operator
appropriate
DOCS obtains input from the

it is placed immediately following
Figure

Comments

Load verb module
TST?40 diagneostic
Defaul% load bias
Responses to IT
verb prompts

Execuvte test
Test number 1
Execute test
Test number 3
Execute test
Test number S
List terminator

of a simple BC5 list.
input
characters
Each line in the
these 1line

user
ASCII

Using
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The list terminator is designated by the plus (+) sign. When DQOCS
is directed to execute the BCS list, 1t starts at the line number
specified by the Execute List (.EL} verb. For every prompt or
request by DOCS or the test module, user responses are abtained
from the list in the order in which they have baen entered. This
normally continuwes until the list reaches the + sign, which causes
DOCS to terminate execute list mode and return to normal mode.
The first prampt following execution of the .EL verb is VERB?.

In the example in Figure 9-1, when you enter ¢the .EL wverb and
specify line 1 as the starting point, DOCES loads the TSTF40 test
module, responds to the IT prompts, and executes parts 1, 3, and
S. It then terminates execute list mode and returns to normal
mode with the VERB? prompt.

Figure 9-2 gives a formal definition of a BCS list

<BCS List>=[<char string input>]1L<input list>1I{list term>»<{CR>
where:

Items in [ 1 are optional

<char string inputd L<char string>1<CR>

<input list> = <{char string>C<{input list>]
{char string> = Any set of ABClI characters up to
20 characters long. Illegal

character strings include @, +,
.LL, .IL, .DL, .RL, .CL, and .PL.
<char string> can also be null.

<CR> = >0D that is generated by the NEW
LLINE or RETURN key in build 1list
mode.

{list term> = +

Linsert> = >F1 {list editing insert

character)
{delete> = >F2 (list editing delete

character)

Figure 9-2 Formal Definition of a BCE List
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An input list cannot exceed 30 characters and certain character
strings are not allowed in the 1ist. These illegal strings are
typically verbs that are illegal in execute 1list mode or wverbs
that must be terminated by the @ CMD, HELP ar ESC key. since
these keys terminate the list.

Batch stream data can be placed in the BCS list by one of three
methods:

# The first method places DOCS in build list mode through
the execution of the Build List (.BL) verb., User inputs
(except for some of the execution control .and list
editing verbs) are then placed in the BCS list wuntil
build list mode is terminated by pressing the @, CMD,
HELP: or ESC key.

# The second method involves executing either the load list
(.LLY verb or Load and Go (.LG) vevrb, which brings in a
file +Ffvrom the DOCS load media and places it in the BCS
list. The .LG verb differs from the .LL verh because it
begins execuvtion of the list immediately after the list
is loaded.

If youv use this method to build a BCS list, the data file
must first be created by the DX10 (990 computers) or DXM
(5200 computers) text editor and assembler. The text
editor is used to create an assembly language program
consisting .entirely " of text statements that contain the
character strings comprising the BCS list (see Figure ¢-
2). The text edited program is then assembled and placed
an the DOCS laad media in the correct file format. When
this process is complete, the .LL or .LG wverb can load
the batch strezam into the BCS list. Refer to Figure 9-7
for a sample program teo build a BCS list wuwsing the DXM
assembler.

# The third method wuses list editing commands (. IL, .DL,

.RL, and .CL} in narmal or build list mode to madify an
existing list or create a new one,.
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9.2.6 Memory Usage

Batch Command Stream DOCS

DOCS allows the loading of up to three files in memory at the same

time:
# A BCS list
# A user—written verh module
# A diagnostic test

The BCS 1list should always be
and can be any length (up tao the

the following order when laading:

1. DQCS & BCS verbs
Batch command s%reams

User—written verh modules

2w

Diagnostics

loaded immediately following DOCS
end of available memory}.

CAUTION

You must observe this hierarchy when loading

files. If you load in

any other order, you

may lose one or more files,

DOC8 controls +the location of the #iles.
you accept the default load bias for all load procedures.

Use

It is recommended that

The memory map in Figure 9-3 illustrates DOCS memory usage for 920
computers and Figure 9-4 illustrates DOCS memory wusage

computers.
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990 Standard DOCS 990 Dynamic DOCS
————————————————————————— + 20 A e
Interrupt and XOP Traps | ! Interrupt and XOP Traps
————————————————————————— | >A0 |———- —_—— ——
{ {

i : DDNDOCS
UBCDOCS ' !

! e
! t BCSRUN/BCSEDT

_________________________ = = LT T U S —
! i

Batch Command Stream | ! Batch Command Stream

1 ]

] ]
_________________________ H T TS S S
H H

Verb Module t ! Verb Module
] 1
_________________________ , | e e e e
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Diagnostic File i i Diagnostic File
1 )

i [}
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) 1
] 1
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Figure 9-3 BCDOCS Memary Usage for 9290 Computers
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>0 e e +
i Intervupt and XOP Traps !
>A0 | e —————————— |
| }
) S200D0CS H
} |
i ————————— e r———— I
{ BCSRUN/BCSEDT i
{ Batch Command Stream }
i '
c T i
H Verb Module I
1
! |
e e e e e e !
} |
H Diagnostic File |
1 [ ]
1 —— e ——— e e e |
} !
! Available Memory }
| |
>FDOO |- e e e e e i
| | PBI DSR !
| |
210000 | ——————————————— !

Figure 9-4 DOCS Memory Usage far 8200 Computers

2.3 DBCDOCS LOAD PROCEDURES

Refer to Section 3, 4, or 5 for initialization procedures for
Standard DOCS, Dynamic DOCS, or S200DOCS respectively. For
5200D0CS and Dynamic DOCS, enter 2 or 3 in response to the DOCS
TYPE? prompt: vrespecitvely. BCSRUN contains only those verbs
required to execute a batch stream. BCSEDT, which contains all of
the BCS and DOCS verbs, should be used under most circumstances.
After these respanses are made, you can build a 1list of batch
stream commands for a test. (Bince Standard DOCS already contains
the BCS verbs, this prompt does not appear.)
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NOTE

I# you use Standard BCDOCS frequently, you can
set up DBCDOCSE as the system file. In this
case, BCDOCS is loaded during ¢the initial
system load and yov can proceed directly with
BCDOCS initialization. Refer to Section 8 for
system file assignment procedures.

.4 BCDDCS VERBS

The verbs supporting the batch command stream capability are
divided into three categories:

# Mode contral
# List editing
# Execution control

In addition to these verbs, a set of 128 flags (numbered O through
>7F) are available for batch command stream program development.
These flags can be set:; cleared, or tested by a number of DOCS
verbs. Flag O is designated as the system error flag and is set
any time an error message is displayed.

2.4.1 Mode Cantrol Verbs

The mode control verbs (.BL, .EL, .LL, .LG, and ¢the @ and +
characters) control the mode of aperation and provide a means of
building the BCS list. The following paragraphs describhe these
verbs.

9.4. 1.1 Build List (.BL) Verb. The .BL verb initializes the BCS
list and places DOCS in build list mode. It is an illegal input
when DOCS is in execute 1list mode and, if executed, causes a
return to normal mode. While DBCS is in build 1list mode, all
inputs are stored in the BCS list and all verhs are executed as
they are entered. Entering the plus (+) sign terminates the 1list
and build list mode. The list is built in a 1024-byte segment of
memory immediately following DOCS and remains available until you
execute another .BL, .LL, or .LG verb.

?-10 945400-9701
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NOTE
Execution of the .BL verb wunlinks all
diagnostics, user—written verb modules, and
batch command streams that are currently

iocaded.

.4 1.2 Execute List (. EL) Verb. The .EL wverb places DOCS in
execute list mode and starts batch stream execution at the line

specified, which is represented in the following format by <line
#>.

.EL=-<1line #>

1f you do not specify the line number, execution resumes at the
default line number. The default line number is either O or the
number of +the line that was last executed when a prior execution
of the list was terminated by the @ CMD, or HELP key. UWhen O is
specified or  is the default line number, execution begins at the
beginning of the list. The .EL verb is an illegal input when DOCS
is in build list mode and, if executed. causes a return to normal
mode and the question VERB?. Execution of this verb clears all
the BCS flags.

9.4.1.3 Load List (. LL) Verh. The .iL verb causes DOCS to
display the diagnostics menu, load the specified file into the BCS
list, and initialize the list pointers. The list is loaded from
the media into memory at the location that you spacified. The BCS
list can be loaded anywhere in available memory using DOCS. The
BCS list can be any length that the memory size permits. To
prevent loss of important data, it is recommended that you accept
the default load address specified by DOCS. The .LL verb is an
illegal input when DOCS is in build list mode and, if executed.
causes a return to normal mode. The format for this verb is:

.LL-<DOCS loading parameters>
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?.4.1. 4 Load and Go (.LG) Verb. Execuktion of the .LG verb is
equivalent to executing an .LL verb and then the . EL verhb.
Execution starts at the beginning of the list. The .LG verb and
its parameters can be the last entries in a list that is currently

loaded. When .LG is executed, a new list can be entered. This
verb permits chaining and overlaying the execution of discrete BCS
lists. If a noumber of BCS lists are to be loaded with the same

user—written verb module, load the largest list first. This step
ensures that the verb module remains available to DOCS. It is
recommended that you accept the default load address to prevent
loss of important data. Execution of this verb does not change
the status of any of the BCS flags. The .LG verb is a legal input
in both build list and execute list modes.

The format for this verb is:
.LG-<DOCS loading parameters>

?.4.1.5 Exit to Normal Mode (+). Entry of the plus (+) sign
(whether by gyou or from the BCS list) causes DOCS to return to
normal mode. If DOCS is in execute list mode when you press the +
sign, the execution painter is reset to O, which is the beginmning
of the BCS list. This is the normal procedure for terminating the
batch stream. The @ or ESC key is used to interrupt the batch
stream when necessary,

?.4.2 List Editing Verbs

The list editing verbs (. IL, .DL, .RL, .CL, and .PL) modify the
BCS list. These verbs are included only if Tunning the BCS EDIT
type of DOCS. They are legal only in build list and normal modes

While modifications are being made: line numbers associated with
unmodified 1list entries remain unchanged. bLine numbers are
reassigned only when the compress list (.CL) wverb is executed,.
The list editing verbs are described in the following paragraphs.

?-12 ?45400-9701



General Diagnostic Information Batch Command Stream DOCS

7.4 2.1 Insert Line (.IL} Verb. The .IL wverb inserts the
character string followed by <CR> prior to <the specified line
number, where <CR> is the RETURN or NEW LINE character. The
character string can be from O to 30 ASCII characters long. Since
the list terminator has a line number, insertions can be made
throuvghout the list. The format for the .IL verb is as follows:

. IL—<line #>-<char string>

2.4.2. 2 Delete Line (.DL)} Verb. The .DL verb deletes any
character string input with an associated line number from the BCS
list, but it does not delete the list terminator. The format for
the .DL verb is as follows:

.DL=<line #>

?.4.2.3 Replace Line (.RL) Verb. The .RL verb replaces any
character string input that has an associated line number with a
specified character string followed by <CR>. The list terminator
cannot be replaced. The format for this verb is as follows:

.RL-<line #>-<char string>

@.4 2.4 Compress List (,CL) Verb. The .CL verbh reassigns line
numbers in the BCS 1list. (Line numbers are determined by the
relative position of a character string within the BCS list. ) The
.CL verb is useful faor renumbering an existing list +following a
number aof insertions or deletions.

2.4 2.5 Print List (.PL) Verb. The .PL verb outputs one or more
character strings from the BCS list to the interactive terminal.
It can alsa be used to print the entire list. Each line that is
printed contains the line number followed by its corresponding

character string. All deleted lines are denoted by the #
character. The character strings of inserted 1lines are printed
without 1ine numbers. I# <the line is a null character string.

<CR> is printed.
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In the +following format, <output devd> refers to either the
interactive or message terminal specified during the
initialization of DOCS. I¥# you enter 1, cutput is sent ¢to the
interactive terminal; i# you enter 0O, the message terminal
receives the output. The .PL verb has two formats: - the +first
prints one or mare specified lines; the second prints the entire
BCS list,

# To print one or more lines:
.PL=<line #>—<# of lines>-<output dev>
# To print the BCS list:

.PL—O0-<putput dev>

2.4.3 Execu%tion Control Verbs

The execution control verbs (.LB, .GT, .IF, .CF, .SF, .MF, .OI.
.0C, .0D, .AT, . TS, .TN, .DD: and .LV) control the flow of the BCS
list during execution. They also permit user input and the output
of messages during batch execution. The execution control verbs
are described in the following paragraphs.

?.4.3.1 Establish lLabel (.LB) Verb. The .LB verb eastablishes a
label of vup to four characters in length at the position where it
appears in the BCS list. This label is recognized by the routines
servicing the transfer—-type verbs (. 6T, .IF, .OD, .TS. .TN. and
. DOY. These routines permit branching and looping within the BCS
list. Duplicate labels should be avoided: since only the first
one in the list will be detected by the service routines. The
label must be placed immediately before a verb. The #format for
the .LB verb 1is as +follows, with <label valued representing a
character string consisting of from one to four ASCII characters.

.LB—<label value>

9.4.3.2 Unconditional Transfer (.GT) Verb. The .8T verb causes
BC8 execution to resume at the verb following the label indicated
by <label value> in the following format. This wverb is only
effective in execute list mode. If the label specified does not
exist, DOCS terminates execute list mode and enters normal mode.
The .GT verb is an illegal verb in normal mode.

.@T—<label value>
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?.4.3.3 Conditional Transfer (. IF} Verb. The .IF verb causes BCS
execution to resume at the verb following a specified label if the
flag number is set. I+ either the string or flag number is
nonexistent, DOCS exits to normal mode. This wverh is effective
only in execute list mode and is an illegal input in normal mode.
In the following format, <label value> refers to the label oprior
to the verb and <#lag #> indicates the f#lag number.

. IF-<#lag #>-<label valuel>

7.4.3. 4 Flag Verbs. The flag verbs (. CF, .SF, and .MF) clear,
set, or modify any of the >7F BCS flags. A flag is user-—assigned,
and is specified by a flag number (<flag #>). The flag verbs are
legal in any mode:, but if a nonexistent flag number is specified,
DOCS goes into normal mode.

The flag numbers are >0 through >7F. Flag >0 is reserved for the
system. This flag may be referenced:, but its state should not be
modified. All other flags may be manipulated using the following
verbs.

Clear Flag (.CF) Verb
The .CF verb clears the specified BCS flag to 0. The format
for this verb is as follows:

.CF—<flag #>
Set Flag (.SF) Verb
The .SF verb sets the specified BCS flag to 1. The format
for this verbd is as follows:
.8F—<+flag &>
Modify Flag (.MF) Verb

The .MF verb modifies the specified BCS flag to either O or 1.
In the following format, <flag value> can be either O or 1.

.MF-<flag #>-<flag value>
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?2.4.3. 5 Operator Input (,.0I) Verb. The .0I verb allows you to
alter the input aperation that normally occurs in axecute 1list
mode. This is useful when data cannct be predetermined and placed
in the BCS list during the build list process, or when you want teo
control the execution path through the BCS list. An example using
the .0I verb is shown in Figure 9-5.

During the build list process: the .DI verb is placed in the BCS
list. When the list is later executed: the .0l verb causes DOCS
to prompt you for input that is not placed in the list.

The data that you enter is checked for syntax errors. For
example, the verb verifies that hexadecimal entries are preceded
by a wvalid hexadecimal sign (>) and that ASCII entries follow
standard ASCII/Hollerith Character codes (range 00 through 7F).

?.4.3.6 Operator Comment (.0C) VYerb. The .0OC verb provides a
means of outputting text to you during the execution of a BCS
list. In the following format:, <text> is a string of from O to 50
ASCII characters. This verb is an illegal input during normal
mode. .

. 0C—<text>

?.4.3.7 Operator Decision (.0D) Verb. The .0OD verb allows you to
implement & decision based on information contained in an output
message during BCS execution, The format #or the .0OD verb 1is as
follows:

.OD-<label value>-<{text>~<{rspn>

The information in the output message is represented in the format
by <Ltext>. If your response ({rspn>) is NO (0), transfer is made
to <label valuel> and execution resumes. If your response is YES
(1), execution resumes on the next statement. The .01 verb must
be placed in the response field when the BCS list is being built
in order to permit user response.

?.4.3.8 Avtomatic Terminate (.AT) Verb. Execution of the . AT
verb causes the automatic termination of execute 1list mode
whenever an erreor message is output. The system error flag (#0)
is set and termination takes place whenever execution of the
current verb ends. Execution of the . AT verb causes the BCS flag
number O to be cleared. This verb is not effective in normal and
build list modes. '
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2.4.3.9 Transfer on Space Bar (. TS5) Verb. The .TS verb allows
you to transfer +to the specified 1label within the BC8 1list
whenever you press the gpace bar on the interactive terminal.
After the transfer is made, the .TS verb is deactivated and
another .TS must be executed to reactivate it. This verb is
useful when you are writing a list that will loop on a number of
commands until the space bar is pressed.

. T6-<label wvalvue>

2.4, 3.10 Transfer on Number aof Errors (. TN) Verb. The .TN verb
cavses the BCS list to transfer execution to a specified label
when a given number of errors is encountered. Each time an error
message is output:, a counter is bumped and compared to the given
number of errars. When the two values are equal, execution will
continue to the specified label. After the transfer is made, the
.TN verb 1is deactivated and another . TN verb must be executed to
reattivate it. This verb is useful when a test should recognize a
number of errors before taking any action.

. TN—~<number of errors>—<{labhel value>

9.4.3.11 Da ioop (.DO) Verb. The .DD verb allows the BCS list to
loop a given number of times on a section of commands. When this
iteration 1is <camplete, the next batch stream entry following the
end label is executed. The range of the .DO verb includes the BCS
entry following the .DO verb through the label valued specified in
the format for the verb as illustrated by the following:

.D0—-<tabel value>-<# iterations>

2.5 BCS LIST EXAMPLE BUILD PROCEDURE
Figure 9-5 illustrates how to build a BCS list that asks if yovu
want to run the TSET?40 test. If you answer no., DOCS returns fto
normal mode by going to the table terminator at the end of the
list. I you answer yes, the following sequence of events occurs
in execute list mode:

1. The diagrnastic is loaded.

2. The IT verb prompts are answered from the BCS list.

3. The diagnostic ftest is executed.
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VERB? -. BLLCR>
ENTERING BUILD LIST MODE
VERB? —. OC<CR>
TEXT —-TEST 940 BATCH COMMAND STREAM — %/82 REV *A<CR>
VERB? —. OD<CRZ
LABEL VALUE —-BB<CR>
TEXT -DO YOU WANT TO RUN THE TST?40 DIAGNOSTIC?<CR>
{(1=YES, O=NDO) -.O0I<CR> —-<CR>
VERB? -. LD<CRZ
MENU FOR S$UDIAG DIRECTORY
00} BCSEDT 013 BCBERUN 02) COM?0X 03) DBVERB1
04) DSKCOM 05) DSKSA 06) DSKWDX 07) MXVERB1
08) MXVERBZ 0%) S5200D0CS5 0OA) TST8XO0 0B) TST?40
TYPE: DIAG. # OR FILE NAME ? -TST?40<CR>
LOAD BIAS? DEF= XXXXXX -<CR>
END OF TEST = XXXX
TST?40 - 940 ELECTRONIC VIDEDO TERMINAL VERSION #A : 09/82
INTERFACE DEVICE?(Q=CIM, 1=TTY/EIA, 2=TM8790X, 3=5X00)DEF=0-3<CR>
LINE PRINTER ON AUX #1? DEF = 0 —-<CR>
EXECUTE EA VERB? (DEF=1) —-0O<{CR>
VERB? -ET<CR>
TEST # -1
TEST 01 — COMMUNICATIONS TEST - < 1 MIN
BAUD RATE PASSED
TEST COMPLETE
VERB? -, LB<CR>
LABEL VALUE -BB<CR>

VERB? —+<{CR>
ENDING BUILD LIST MODE

Figure 9-5 Example of BCS List Build Procedure

9-18 243400-9701



General Diagnostic Infeormation Batch Command Stream DOCS

The example in Figure 9-6 assumes that the batch stream is always
run on an 8200 and that the interface device default is always
SX00 <40 EVT. The batch is designed to rURn only the
communications test (test 1) of TST940. The addresses for the
LOAD BIAS? and END OF TEST prompts will wvary depending on the
category of DOCS you are using.

Figure 9-&4 illustrates the internal representation of the list
after it has been built.

The list can also be built using the DX10 (990 computers) or DXM
(8200 computers) assembler. In this case, the TEXT statement must
be wused ¢to set up the list as it should appear in the BCS list.
Figure 9-7 shows the program necessary to build the list in Figure
?-5.

The user building the list uses a DXM system and performs the DXM
Execute Macro Assembler (XMA) command, giving the file pathname of
the program in Figure 9-5 as the SOURCE ACCESS NAME. The
specified |OBJECT ACCESS NAME is the file that should be placed on
the DOCS ‘oad media in relative format as the list to be loaded by
the .iL verb. Once the list is loaded, it can be executed by the
.EL wverb. (See Bection B8 of this volume for information on
building files in relative format.}

The DX10/DXM assembler method of building lists is more practical
for lists that are to be used often., The list can be loaded much
faster ¢than it can be built wusing the .Bi. verb. For special
lists, use of the .BL verb is move practical. Ta develap a new
list, use the .BL verb to organize and initially develop and debug
the list.

After the 1list is printed, use the assembler to make a permanent
copy: which can be loaded later by the .LL verb. Figure -4
illustrates the running of the BCS list built by either of the twa
procedures discussed. {Note that the addresses for the LDAD BIAGS?
and END OF TEST prompts will vary depending on the category of
DOCS you are using. )
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Line
No. Character String Action
1 . 0C Operator comment
2 TET940 BATCH COMMAND Text of comment
STREAM — DATE 2/82 REV #A
3 . 0D Operator decision
4 BB Transfer label on ‘no’
9 DO YOU WANT TOD RUN THE Text of operator decision
T87240 DIAGNDSTIC?
& .0l Prompt user for yes/no
7 .LD Load diagnostic
8 TST?40 Diagnaostic name
2 <CR> Default load bias
i0 3 8X00 interface type
11 <CR> Default no AUX device
i2 o Execute all - no
i3 ET Execute test
14 1 Test number 1
15 . L.B Establish label
16 BB Label value
17 + BCS terminator — Cavuses
DOCS ¢to exit execute
list made. enter normal
mode, and issue the

VERB? prompt.

Memory Contents ASCII Interpretation
. 0C. T8T?40 BATCH
COMMAND STREAM -
DATE 4/82 REV ##%
..0D.BB.DD YOU W
ANT TO RUN THE T
ST940 DIAGNOSTIC

2E4F 440D 5453 5439 3430 2041 4054 4348
434F 4D4D 414E 4420 5354 5245 414D 202D
4441 5445 2034 2F38 3220 5245 95620 2A2A
OD2E 4F44 0OD42 420D 444F 2059 4F55 2057
414E 5420 544F 2052 S554E 2054 4845 2054
5354 3934 3020 4449 4147 4EAF 5354 4943
3FOD 2EAF 490D ZE4C 440D 5453 543% 3430 ?..0I..LD. TEBT?40
ODOD 330D OD30 0OD45 540D 310D 254C 420D ..3..0.ET. 1. .LBE.
4242 0OD2B 0D BB. +.

Note: The hexadecimal OD in the memory dump has
an ASCII interpretation af ". " The +

represents the list terminator,

Figure 2-6 Internal Representation of TST?240 Build List
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IDT
EQU

‘BCS TEST’
>0D

TEXT
BYTE
TEXT
TEXT
BYTE
TEXT
BYTE
TEXT
BYTE
TEXT
TEXT
BYTE
TEXT
BYTE
TEXT
BYTE
TEXT
BYTE
BYTE
- TEXT
BYTE
BYTE
TEXT
BYTE
TEXT
BYTE
TEXT
BYTE

r.ac’
CR

CR
f.0D’
CR
IBBI’
CR

CR
.01’
CR

. LD’
CR
‘T8T940"
CR

CR
rg
CR

CR
lof
CR
'ET’
CR
ry
CR

TEXT
BYTE
TEXT
BYTE
TEXT
BYTE

‘.LB’
CR

tBBJ‘
CR

14!
CR

Figure 2-7 Pragram to Build
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EQUATE CR WITH ABCII VALUE

OPERATOR COMMENT

‘TST940 BATCH COMMAND STREAM -’
‘ DATE 9/82 REV *A’

OPERATOR DECISION

LABEL TO BRANCH TO ON ‘N0’

‘DO YOU WANT TO RUN THE *
‘TST940 DIAGNOSTIC?”

OPERATOR INPUT REQUEST
LOAD DIAGNOSTIC
DIAGNOSTIC NAME

DEFAULT LOAD BIAS
INTERFACE TYPE = SX00

NO PRINTER ON AUX PORT
EXECUTE ALL? = NO

EXECUTE TEST

TEST NUMBER

ESTABLISH LABEL
LABEL VALUE

TERMINATOR

BCS List Using DXM Assembler
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VERB? —. EL
LINE # (DEF=0000) -0
ENTERING EXECUTE LIST MODE
VERB? -, 0C

TEXT —-TST?40 BATCH COMMAND STREAM — DATE 9/82 REV #*A
VERB? -. 0D

LABEL VALUE -BB

TEXT —-DO YOU WANT TO RUN THE TST?40 DIAGNOSTIC?
(1=YES:, O=ND) - 0I -t
VERB? ~.LD

MENU FOR S3UDIAG DIRECTORY

00) BCSEDT 01) BCSRUN 02) COM90X 03) DBVERBEB1

04) DSKCOM 05) DSKSA 046) DSKWDX 07) MXVERB1
08) MXVERB=2 0%9) 8200D0OCS 0A) TSTBXO 0B} TS57T940

TYPE: DIAG. # OR FILE NAME ? -TST940
LOAD BIAS? DEF=XXXXXX —
END OF TEST = XXXX
T8T?40 - 940 ELECTRONIC VIDEO TERMINAL VERSION #A : 09/82
INTRFCE DEVICE?(0=CIM, t=TTY/EIlA, 2=TMS920X, 3=5X00)DEF=0-3
LINE PRINTER ON AUX #17? DEF = 0 -
EXECUTE EA VERB? (DEF=1) -0
VERB? -ET
TEST # -1
TEST 01 — COMMUNICATIONS TEST — < t MIN
BAUD RATE PASSED
TEST COMPLETE
VERB? ~. LB
LABEL VALUE -BB

VERB? -+
ENDING BUILD LIST MODE

VERB? -

Figure 9-B Running the BCS List
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Section 10

Debug DOCS

10.1 INTRODUCTION

Debug DOCS allows you to establish software bresakpoints in the
diagnostic tests run under DOCS. This type of DOCS is especially
useful when you want to modify a test to particular
specifications.

Your 990-based computer must contain &4K bytes of memory, and
appraopriate loading and interactive devices. You should be
familiar with Tl 9900 Assembly Language. If you are using a Model
990 Computer:, be familiar with the Standard DOCS information in
Section 3 before implementing Debug DOCS. I# you are wusing an
85200 computar, be familiar with the S200D0CS informatiaon in
Section 5.

Refer to Appendix A for a list of the object modules required ¢to
create a fully linked obgject module of Debug DOCS.

The following paragraphs discuss the operating procedures, Debug
DDOCS verbs, and limitations of Debug DOCS.

10.2 OPERATING PROCEDURES

The Debug DOCS aperating procedures for 990 and S200 computers
differ, as described in the following parvagraphs.

10. 2.1 Operating Procedures for Model 990 Computers

The DOCS version that is the system file must be loaded and
initialized before Debug DOCS can be implemented, unless Debug
DOCS is identified as the system file. (Refer to Section 3 or 4
for initialization procedures for Standard or Dynamic DOCS,
respectively. ) When these procedures are performed, you can then
load and execute Debug DOCS.

If Dynamic DOCS was loaded, enter a 4 in response to the ‘ENTER
DOCS TYPE?'’ prompt. After you have entered these responses.: you
can assign breakpoints in either DOCS or in a specific test by
execoting the Assign Breakpoint (. AB) verb as described later in

this section.
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NOTE

If you use Standard Debug DOCS frequently:. you
can set up Debug DOCS as the system file. In
this case, Debug DOCS 1is loaded during the
initial load and you can proceed directly with
Debug DOCS initialization. Refer to Section 8
for system file assignment procedures.
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10.2.2 Operating Procedures for Model S200 Computers

After you load and ipitialize S200D0OCS, you must specify which
type of DOCS you want to use, To select Debug DOCS, enter 4 in
response to the prompt as shown in the following example:

###% TEXABS INSTRUMENTS 8200 DOCS VERSION #R 2/82 HH R

USE "RETURN" TO TERMINATE INPUT
USE "BACKSPACE" TO ERASE INPUT

ENTER DDCS TYPE(O=MIN! 1i=MAXI 2=BCS RUN 3=BCS EDIT 4=DEBUG)?DEF=1-4
LOADING VERE MODULE MXVERB1 >DONE.
LOADING VERB MODULE MXVERBZ >DONE.
LOADING VERB MODULE DBVERB1 >DONE.

You can now assign breakpoints in eilther DOCB or a specific test
by executing the assign breakpoint (. AB) verb as described later

in this section.

10.3 DEBUG DOCS VERBS

In addition to the standard set of DOCS verbs:, Debug DOCS provides
six special verbs that allow you to set breakpoints in a test.
These debug verbs and their functions are summarized in table 10-1
and subsequent parvagraphs. The Debug verbs use a table containing
the necessary data values associated with each location. The
breakpoint table permits 20 possible entries; therefore, 20
breakpoints may be established at one time in the test being

debugged.
Table 10-1 Debug DOCS Verhs

Debug DOCS Verbs Description
. AB Assign Breakpoint
. DB Delete Breakpoint
.PB Proceed from Breakpoint
. 5B Show Breakpoints
. DA Delete All Breakpoints
.DP Delete Current Breakpoint

and Proceed
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10;3.1 Assign Breakpoint (.AB) Verb
The .AB verb inputs data to the breakpoint table and sets the XOP
14 interrupt ¢trap. The format for wusing the .AB verb is as
follows, with AAAA representing the hexadecimal address associated
with the breakpoint, and X indicating the number of words
contained by the instruction where the breakpoint shauld be
established.

VERB? —. AB

ADDR —-AAAA

NUMBER OF WORDS IN INSTRUCTION — X

10.3.2 Delete Breakpoint (.DB) Verb
The .DB verb deletes the breakpoint in the test being debugged and
clears the entry in the breakpoint table. In the following
faormat. AAAA represents the hexadecimal address associated with
the breakpoint, '

VERB? - . DB

ADDR -AAAA

10.3.3 Proceed from Breakpoint (.PB) Verb

The .PB verb executes the instruction at the current breakpoint
and continues execution until the end of the test, or until the
next breakpoint occurs.

10. 3.4 Show Breakpoints (.S8SB) Verb

The .SB verb outputs the currently established breakpoints on the
interactive terminal. The breakpoints are displayed as four-digit
hexadecimal numbers in the order in which they appear in the
breakpoint table.

10.3.5 Delete All Breakpoints (.DA) Verb

The .DA verb deletes all currently assigned breakpoints.
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10.3.6 Delete Current Breakpoint and Proceed (. DP) Verb

The .DP verb combines the functions of the .DB and .PB wverbs by
deleting the breakpoint where the test currently is and then
executing the test from that point.

10. 4 LIMITATIONS TO DEBUG DOCS

There are two restrictions on the use of Debug DOCS that arise
when an instruction is replaced by a breakpoint, and then moved to
a different memory location and executed from there.

# Debuvg DOCS does not set a breakpoint at an instruction
that depends on more than three words for correct
execution. For example, a BLWP instruction has several
parameters that must be passed to the next suvbroutine.
Since only <three words can be transferred ¢o the
breakpoint table, the additional words of data cannot be
located by the subroutine.

# Debug DOCS cannot set a breakpoint at a jump instruction.
All jump instructions are relative to the current program
counter:, which points to the table instead of the address
where the instruction originally existed. Therefore, any .
Jump is relative to the address in the table, and will
confarm to the expected flow of the program. Breakpoints
at any type of Jjump instruction must be avoided.
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Appendix A

Diagnostic Part Numbers

A. 1 INTRODUCTION

This appendix identifies all of the diagnostic information by part
number. A two-character revision code follows most part numbers.
The revision code for an original release is ##%, for a first
revision is #A, for a secand revisiaon is #B, and soc on. All data
in this appendix is accurate for the 5 2.0 field release. Consult
the latest product documentation package for subsequent diagnastic
Tevisions.

The +following abbreviations are used to indicate types of media
and DOCS in the listings in this appendix:

U= Unit Record Media (Cassette/UST)
D = Hard Disk or Double-Sided, Double-Density
(DEDD) Diskette
T = Open Reel/Cartridge Tape
MXDOCS = Maxi DOCS
MNDOCS = Mini DOCS
BCDOCS = Batch Command Stream DOCS
DBDOCS = Debug DOCS
DNDOCS = Dynamic DOCS

Table A-1 lists the maximum byte sizes (in hexadecimal) +for the
different types of DOCS. Note that the size of DDCS (excluding
S200 DOCS) is dependent on the interactive and error message
devices that you use.

Table A-1 Maximum Hexadecimal Byte Sizes for DDCS Types

POCS Type Byte Size
BCSEDT 14D8
BCSRUN DAA
DBVERB1 4F4
DDNDOCS 3EBE
MXVERB 1 2AC
MXVERB2 4B8
5200D0CS 4A22
TDNDOCS 3EF4
uUBCDhAOCS 20EA
UDBDOCS 4004
UMNDOCS a21i4
UMXDDCS 3870
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This appendix contains lists for the following:
# Package Inventory of 990 Unit Diagnostics (Obgject)

# Package Inventory of 990 Unit Diagnostics —— Cassette Kit
(0Ob ject)

# Package Inventory of ©90 Unit Diagnostics —— Universal
Systems Terminal (UST)

# Index of 990 Unit Diagnostics and DOCE Systems

The following paragraphs discuss each of these lists.

A. 2 PACKAGE INVENTORY OF 990 UNIT DIAGNOSTICS

The following list describes the media and gives the part numbers
for the standard diagnostic packages and add-on diagnostic
packages. The standard diagnostic packages are self-contained
(that is, they are not combined with DX10).

The add-on diagnostic packages are on the same disk as the DX10

system. These packages are shipped as part of the DS9%0 package
systems (D8990 Models &, 8. 20. and 30}.
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o ——— e e +

PACKAGE INVENTORY

290 Unit Diagnostics
(Dbject)

N-‘\J‘\,’\o'\rﬂ;'\;ﬂamﬂ‘mﬂa'\.ﬂc'\ﬂ\aﬂl'\l'\lmﬂ-ﬂlﬂlﬂaﬂaNNNNNNNNN'\JN"\-fhl‘\.ﬂ.nl\.'\:f\aJ\..f\;ﬂuﬂa'\l'\a'\-m-‘\l'\aﬂc‘\fﬂa'\fﬂ:-‘\:f\l'\ol\o'\:ﬂ:mf\ammmm

Package Base Part Numbers:

License 2250534 includes Software Package P37782AY

Mcdia choices:

Standard Packages: Add-on Packages:
Media Type Dash MNumber Guantity Dash Number
16400 bpi Mag. Tape -0008 3 none
8% DSDD Diskette -0021 4 none
CD1400 -0022 i -0074
psao0 -0024 1 ~0070
D300 -0025 1 -0071
Cartridge Tape (CT) -0026 3 none

The full package part number includes the base part number plus the
dash number for the appropriate media.

EXAMPLE: 2250534-0008 is the full part number for the License
on 1400 BPI Magnetic Tape media.

Other related parts/services available op price list:

NONE additional Use Fee
2250537-0001 Customer Support Line Service
2950537-nnnn Software Package Subscription/Update Service
(same dash numbers as for Software Package: except
Add-on media not available:
2261797-0001 Documentation Kit (contents listed in this document)
230826B-0001 Documentation Kit Subscription/Update Service

e o m m e R R M e e m EE P mE W e A Bl i G e S M R R W M mwr e W Rrr s M A M e S e e e e me
m ma e mE R me A EA mE Am WA e AE ma e RE mm e el de md el Mk MR &S R EE SR e —A R mR A Ae Am AR wn Se e e a. .

For o e e ———————— e ————————— +

245400-97C01 (Change 1) A-3



Diagnosfic Part Numbers General Diagnostic Information

P e e ———————— +
! Boftware Package contents are as follows: :
i Media: !
} LYLYLFLYL VW =
H H
! Mag. Tape and Cartridge Tape (-0008, 0024): !
i Part Mumber: 2370499-1301#K, TAPVOLM (executable from tape) i
b 2270499-1601#K, DOCSVOLM (backup directory of disk) !
[) ]
; B" DSDD Diskette (~0QD21): b
; Part Number: 2270499-1602#K, DOCSVOL1 :
! 2270499-1603+K, DOCSVOL2 i
' 2270499—-1415%K, DOCSVOL3 !
: 2270499-1644#K, DOCSYVOL4 :
] [
! bBisk (-0022,0024, 0025): i
! Part Number: 2270499-1601#K, DOCSVOLM i
1 1
= .t
! :
| Documentation Kit: !
: Ll T DL L VL T PV VE PEPELVEL P VE PP T :
[3 1
' Description Part Number/Rv Qty |
b e e =
! 1. Package Inventory (this document) 2261797-9901#L 1 |
i 2. Index of 990 Unit Diagnostics and DOCS 2270499-9935+K 1 |
! Systems Release 5.2.0 '
! 3. Release and Update Informatian, 2250541-9901i%R 1 |
H Release 5.2, 0 :
! 4. Unit Diagnostics Handbook. i
' a. Volume 1, General Diagnostic Information ?45400-9701=+M 1 |
d b. Volume 2, Diagnostics for 990 Processors ?45400-9702#L 1 |
! and Memories '
H €. Volume 3, Diagnostics for 990 Mass ?45400-9703%#L 1 |
: Storage Devices !
: .d. Volume 4, Diagnostics for 990 Printers, 245400-9704xN 1 |
' Terminals: and Intertface Modules :
H e. Volume 35, Diagnaostics for 990 Industrial ?43400-9705#D { |
! Systems i
! f. Volume &, Diagnostics for 990 ?45400-9706#H 1 |
! Communications Interfaces !
! g. Volume 7, Diagnostics feor 990 AMPL 745400-9707#C 1 |
t Systems H
e ——————— -_— —_—— —+
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A.3 PACKAGE INVENTORY OF 990 UNIT DIAGNOSTICS FOR CASSETTE MEDIA

The package +for the cassette media diagnostics cansists of

PACKAGE INVENTORY

Unit Diagnostics — Cassette Kit
{0Ob ject)

e A A P Pl P g P P P P T P P P N P P P P P P P P P P P Py P P PG PG A P T T P P A o e Ry e e e Ay Apfu e e e Nu Fe Pe fu e e Ru Pafu fe fu fu fu iy ru e Ay

Package Base Part Numbers:

License 2250719 includes Software Package 2250721#K
Media choices:

Media Type Package Dash Number Media Guantity

——— ———— ———— ——— ——— — e et e - - — e e L — e e by

[]
]
H
!
;
}
!
| Cassette -0001 41
[
E
1
1
1
i
|
!
1
1

The full package part number includes the base part number plus the
dash number for the appropriate media.

EXAMPLE: 2250719-0001 is the full part number for the License.

-Other related parts/services available on price list:
NONE Additional Use Fee
' NONE Cuatomer Support Line Service

2250720-0001 Scftware Package Subscription/Update Service

2290717-0001 Documentation Kit (contents listed in this document)
NONE Documentation Kit Subscription/Update Service

o ———— ———————— ——————— +
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Boftware Package contents are as follouws:
Documentation Kit:
BT PR L L P, PEL PE PR PLL PR VT PR PEL VYL FEL VL VL 7

Description

General Piagnostic Information

1. Package Inventory (this document)
2. Release and Update Information. Rel 5.2.0

3. Unit Diagnostics Handbook,

a. Volume 1, General Diagnastic Information

b. VYolume 2, Diagnostics for 970 Processors
and Memories

c. Volume 3, Diagnostics for 9790 Mass
Storage Devices

d. Volume 4, Diagnostics for 990 Printers,
Terminals: and Interface Modules

e. Volume 5, Diagnostics for 990 Industrial
Systems

+. Volume &, Diagnostics for 9720
Communications Interfaces

g. Yolume 7, Diagnostics for 970 AMPL
Systems

——————————————————— +
i

!

i

Part Number/Rv Qty 1
— —_
2250717-9901isM 1 |
|

2250541-9901ix0 1 |
?45400-2701i#N 1 |

F45400-9702#M 1 |

P43400-9703+P 1 |

?45400-9704%#P 1 |

[]

?45400-9705#D 1 |

i

245400-9706%) 1 |

}

?45400-9707#C 1 |

[1

——————————— +
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Media:

Item Cassette P/N,Rev

O aOonn
NMONOCAL WO -

aaa

a0 g

am

42

2250501-0002-#W
2250501 -0003-#i
225X XXX-0004-#4
2250527-0001-4C
2250502-0001-#L
2250503-0001—+D
2250504-0001-+K
2250505-0002~#B
22505046-0001~«8
2250525-0001-#L
2250525-0002~-%L
2250525-0003-#L
2250524-0001—-+B
2250531-0001—-#C
2239925-0001 —##
2250521-0001-#6
22505220001 -0
2250523~-0001-#H
2250924-0001-16
22399246-0001-+B
2250532-0001-4#D
2250533-0001 -%C
2230592-0001—-=#C
2250507-0001-#D
2290508-0001~#L
2250509-0001—%D
225051 0-0001—#H
22505123-0002~-4F
2250513-0001~#G
2250514-0001~-#D
2250530-0001 —#L
2239%27-0001-%B
2250515-0001-#D
2250318-0001—+B
2250519-0001—+B
2250520-0001—#C
2235051 1-0001 —+E
2250528-0001—+J
2237928-0001—+A
2250516-0001-%B
2250517-0001—-#F
2039097-0001-4N

Diagnostic Part Numbers

Cassette Contents

Side A

UMXDOCS, 158/84 #W
UDBDOCS, 158/84 =W

ENETST, 150/84 »*#
CONVER, 309/82 ##
CPU10, 15B/84 #A
AUO4TST, 07/81 #H
AUOS, 060/83 #C
CRUTIC, 024/84 #B
RAMO4, 0B/78 #A
CPUi2A, 157/84 #A
CPU12C, 157/84 =A
CPUI2E. 157/84 #A
HSTSLV, 05/82 #B
MEMTSET. 344/83 #F
DEKCD2, 231/83 #A
FLPDSHX, 04/81 #@Q
DDFLOR, 08/80 +#E
DEKM3X, 10/79 «#C
DSKTRI. 221/83 #E

MTCTST1,278/83 #A

DSKCD1, 231/83 #A
DEKSA, 294/83 #F
DSKWD3, 318/83 *C
LPTEST, 01/79 #A
LP810, 108/84 #J
TST733.03/82 #B
CRT?11, 0B&/84 #J
COM20X. 158/84 #E
CRCOMM, 05782 #D
1014, 01/81 =C
LGPTST, 07/81 #C
CPTEST, 142/84 =B
PROMPG, 0B/80 =D
ADCHK, 02/78 %A
INPMOD, 05/81 #C
FIVMOD, 05/81 #C
ACUTST, 061/84 #H
FC3TST, 031/83 #D
MUXTET, 300/83 +#B
EMUTST, 0B/78 #A
EMUR00, 04/80 #E
DSF90R, 134/85

Side B

UMNDOCS, 158/84 =W
UBCDOCS, 158/84 #*W

TNXTST. 156/684 u##
LLMTST, 02/80 #A
MAPTST, 03/79 #4#
AUD4, 07/81 #H
CTLTST, 349/83 #A
MAPTIC, 024/84 »B
MEMPRT, 04/78 #C
CPU12B, 157/84 #A
CPU12D, 157/84 =A
MAP12, 052/83 +#B
TILCOU, 05/78 #C
PRTIF, 333/82 #A
TPBITS, 10/82 »#C
RMTFLP., 0B/77
WATDODG, 03/81 #D
TAPTST. 074/83 #F
DS10PD, 64/80 %C
MTCTST2, 110/84 #B
DSKCOM. 117/84 =K
DSKWD8, 220/83 #A
WDFLPY, 229/83 #A
TTYEIA, 07/79 #B
FLPTST, 04/81 #D
CRDRDR, 04/78 ##
CRT913, 07/78 #D
TSTBX0. 024/84 #D
RMTEIA: 0B/78 ##
CRUEXP, 045/83 #F
TST?40, 133/84 #H
TST931, 150/84 #B
ERCMBT. 08/80 #E
DACHK, 02/78 #A
OUTMOD, 05/81 =C
TFMTST, 05/81 +#B
EXTACU, 047/83 #C
BCAIMT, 231/83 #F
TLCPLR, 2B0O/83 ##
TRACE, 0B/78 #A
EMU240. 03/79 »C

NOTE: Format for "Cassette Contents" for each side is:

R 1]

e i e T g gt O S S
n
[y

?45400-9701 (Change 1)
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Diagnostic Part MNumbers General Diagnostic Information

A. 4 PACKAGE INVENTORY OF 990 UNIT DIAGNDSTICS -- UNIVERSAL
SYSTEMS TERMINAL (UST)

The +following 1list defines the media and their part numbers for

the Universal Systems Terminal (UST) diagnostics packages.
e e e e o e e e e o e — ——

Index of 990 Unit Diagnostics and DOCS Systems
for the Universal System Terminal (UST)

Unit Diagnostics Release 5.2.0

Identification and Media Information:
Name —— Menu Name

IDENT --~ Date {(month/year} and revision

VoI —— Diagnostic Handbock valume number:

1 = 945400-9701, General Diagnostic Information

2 = 945400-9702, Diagnostics for 990 Processors and
Memories

3 = 945400-9703, Diagnostics for 990 Mass Storage
Devices

4 = 945400-9704, Diagnostics for 970 Printers.
Terminals: and Interface Modules

5 = 945400-9705, Diagnostics for 2?90 Industrial Systems

& = 945400-9704, Diagnostics for 990 Communications
Interfaces

7 = R45400-9707., Diagnostics for 990 AMPL Systems

Mote: The UST/9%90 Unit Diagnostics Software kit
{part number 2534004-0001) contains Handbook
volume 1 only

T —— Type code:
S = Stand-alone test
D = DOCS test
+ = DOCS System part
U = Utility
DISKETTES —- 3.5" (PRO-LITE)

USTDDCS1 2534005-0001, UTS/990 DIAGNOSTICS VOLUMEL
USTDOCS2 2534005-0002, UTS5/990 DIAGNOSTICS VOLUMER
USTDOCS3 2534005-0003: UTE/990 DIAGNOSTICS VOLUMES3

- m o d Ea e e Eem ek A B EE WS ER RS ER S B EL S EE EE EE W s e mE e S B e G mm A AR Sm me = ms == e
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—— e ————————— o ———— e ——————————— e e +
[] 1
' UST diskettes contain Standard DOCS, but on a high-capacity !
i microfloppy. Volume contents are as follouws: i
i ]
: DISK # 1 Contains :
) 1
1 Diagnostic Operational Control System (DOCS) |
: UBCDOCS UDBDACS UMNDOCS UMXDOCS H
H CPU Tests i
! AUGC4 CPULO CPU12C CRUTIC |
H AUOATST CPU12A CPU12D MAPTIC !
i AUOS CPU12B CPULZE |
[) 1
H Memory Tests i
| CTLTST MAPTST MEMTST H
! MAPLI2 MEMPRT RAMO4 !
1 1
! Special Tests !
' CRDRDR EMUZ40 ONPMOD TFMTST §
i CRUEXP EMUTST 1014 TNXTST :
H DACHK ERGMBT © 0uTMOD TRACE :
b EMUR0O0 FIVMOD PROMPG WATDOG !
1 1
! !
i DISK # 2 Contains !
] i
! Printer Tests !
i CPTEST LPBiO LGPTST TSTBXO |
! | FLPTST LPTEST PRTIF !
! !
' Terminal Tests H
' CRTZ?11 TST733 TST?40 H
| CRTZ13 TS5T931 :
! i
! Communications Board Tests !
! ACUTST CRCOMM FCATST RMTEIA :
' BCAIMT ENETST LLMTST TTYEIA !
! CaM90X EXTACU MUXTST H
' !
B it T — e ——————— e F——————— e F————— +
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DISK # 3 Contains

Disk Drive Tests

DDFLOP DEKCOM DBKWDS

DS10PD DEKMIAX DSKWDB

DSKED1 DSKSA FLPDSK

DSKCD2 DSKTRI RMTFLP
Tape Drive Tests

MTCTST1 MTCTST2 TAPTST
TILINE Bus Tests

CONVER TILCOU TPBITS

HSTBLV TLCPLR

A-10

WDFLPY
DEFIOR

(Change 1)
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A.5 INDEX OF 990 UNIT DIAGNOSTICS AND\DDCS SYETEMS

The following information is an index of diagnostic tests and DQOCS
systems. It cross-references the identification information (name
of the diagnostic test, volume in which the diagnostic test can be
found. and last revision) and the media information (type of media
on which the diagnostic 1is available}. The media information
excludes availability on cassette, since that information is
listed with the package inventory for the cassette kit (see
paragraph A. 3).

You camn wuse this index to tell which media are available for a
particular diagnostic. You can then refer to the package
inventory for the 790 Unit Diagnostics (see paragraph A. 2) to
determine the part number for the media on which the diagnostic is
available. For example, this index indicates that the AUD4
diagnastic is available on the following media: DOCSVOL 1,
DOCSVOLM, and TAPVOLM.

You can also wuse this index to determine which diagnostic tests
are contained on specific media. Foar example, to determine which
teats are contained on the DOCSVOL2 media, look at the column
entries under DOCSVOL2.

?45400-9701 (Change 1) A-1t
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General Diagnostic Information

Index of 990 Unit Diagnestics and DOCS Systems

Release 5.2.0

DISK/MAG. TAPE (%) —--
2270499-14601, Disk/Mag. Tape (BD),

Identification and Media Information:

Name ~— Menu Name
IDENT —- Date {month/year) and revision
voL —— Diagnostic Handbocok volume number:
1 = 945400-9701, General Diagnostic Information
2 = 945400-9702, Diagnostics for 990 Processors and
Memories
3 = 945400-9703, Diagnostics for 990 Mass Storage
Devices
4 = 945400-9704, Diagnostics for 220 Printers,
Terminals, and Interface Modules
5 = 945400-9705, Diagnostics for 990 Industrial Systems
& = 945400-9704, Diagnostics for 990 Communications
Interfaces
7 = 945400-9707, Diagnostics far 990 AMPL Systems
T —= Type code:
S = Stand—-alone test
D = DBCS test
+ = DOCS System part
. U= Utility
DISKETTES -— 8" DSDD
DOCSVOL1 = 2270499-14602, DSDD Volume 1. Sys = DDNDOCS
DOCSYOL2 = 2270499-1403, DSDD Volume 2, Sys = DDNDOCS
pOCSVOL3 = 2270499-141S, DSDD Volume 3. Sys = DDNDOCS
paOcsvoL4 = 2270499-1444, DSDD Volume 4. Sys = DDNDOCS

System = DDNDOCS

2270499-1301, Mag. Tape, Sys = TDNDOCS

Mag. Tape media types available:

DOCSVOLM =
TAPVOLM =
(#)
800 BPI
1600 BPI

Cartridge Tape

+--—---—---————-—----—---—n—-.—-—------n——-—————--—---——-—---—-n—-.--——----

A-12 (Change 1) 945400~-%701



General Diagnostic Information Diagnostic Part Numbers

—— —— ———

IDENTIFICATION MEDIA INFORMATION

+ +
! ! !
i | :
i INFORMATION ! DISKETTES ! DISK/MAG. | NEW |
! | ! { OR I
i | DOCS DOCS DOCS DOCS ! DOCS TAP ({REVD!
! VOLIT! Name | IDENT i VOL1 VOL2 vOL3 vaL4 i vOoLM VOLM !5.2, 0!
I e r———————— et e PR ——— } - 1
i 1 I+{BCSEDT 1266/B5 #7 | X X X X I X X L S
! 1 |+I{BCSRUN !264/85 #Z | ¥ X X X P X X PX
t 1 I+IDBVERB1 1264/85 #Z | X X X X D ¢ X S S
{1 I{+]DDNDOCS 1264/85 #Z | X b4 X X I § D S
i 1 I+{FBCDOCS 1266/85 #7 | X PoX I S
H 1 !+{FDBDOCS 1244/85 #I | X PX D O
i 1 |+IFMNDOCS 1246/8B5 #7 | X PoX I X 1
! 1 1+|FMXDOCS |1246/85 #2 ! X PX PooX
i 1 I+IMXVERB1 1266/85 #Z | X X X X i X X A S
I 1 I+IMXVERBQ 12464/85 #Z7 ! X X X X I X X R S
t 1 1+{8200D0OCS!094/83 #T | X 1 X ! H
H 1 I+!TDNDOGCS 12&&/85 #7 | ! X L
! 1 I[+{UBCDOCS !246/85 #Z | X I 4 X
! 1 1+|UDBDOCS [246/85 #7 ! X i X I S
I 1 I+{UMNDOCS 1264/85 #7 | X i X S S
! 1t I+IUMXDOCS 12&4/85 #7 | X U § X 1
| =t + Fm—— ———— - h———— e —— !
! 1 {UICONVER 1309/82 =## | X H X | d
' 1 IUIFFCOPY | 05/78 ## | X 1 X X { '
b o o Frm——————— o —— e —————— -}
I 2 IS1AUD4 } 07/81 #H | X X X | i
i 2 IS|AUDATST | ©07/81 #H | X PoX X i !
! 2 d81AU0S 1060/83 #C | X S 4 X | i
! 2 I8ICPU1O 1123/85 #B | X i X X U S
{2 I8ICPU12A 1202/84 #B | X I X X { :
i 2 i8ICPUI2B 202/84 #B | X X X : i
{ 2 18i1CPUL2C 1202/84 %B | X PX X ! !
{ 2 ISiCPUL2D (202/84 #B | X X X | !
i 2 ISICPUI2E 1202/84 #B | X X X ! i
i 2 iDIAU200 i1 08/82 #A | X P X H H
! 2 IDICRUTIC 1:1089/85 #C | X i X X X
! 2 IDICTLYST 1142/85 #B ! X I X X O S
i 2 IDIHBTSLV | 03/82 #B ! X PX X H H
i 2 i{DIMAPIZ2 1052/83 =B | X it X X : :
! 2 IDIMAPTIC 1135/85 #C { X i X X I X i
P 2 IBIMAPTST | Q3/79 ## | X 1 X X : !
i 2 IDIMEMPRY ! 04/78 #C | X i X X ! H
i 2 IDIMEMTST 1{208/85 #G ! X PoX X O S
| 2 iDIRAMO4 i1 08/78 #A | X D ¢ X I :
! 2 IDITILCOU | 05/78 #C | X I { X ! i
! 2 IDITLCPLR :280/83 ## | X P X X ! !
i 2 IDITNXTST !15&4/84 #% | X PX X : i
+—— ——— e e ————— b ——— +—== +
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IDENTIFICATION | MEDIA INFORMATION !
’ |
INFORMAT ION ! DISKETTES | DISK/MAG. ! NEW !
| ! | OR !
{ DOCS DOCS DOCS DOCS ! DOCS TAP {REV'D!
!T{ Name ! IDENT | VOL1 VOL2 VOL3 VOL4 ! VOLM VOLM I5. 2. Ot
———h———————— Fm e ————— e —————— m——————— ——
|D{DDFLOP  1181/84 #F | X toX X
IDIDS1OPD 1070/85 #D | X boX X
{DIDS990R !136/B5 #N | X boX X 1 X
{D!DEKCD1  $101/85 #D ! X PoX £ob X
{DIDEKCD2  1067/85 *C | X IoX !
{DIDSKCOM  1008/85 #M | X boX X 1
{DIDSKMAX | 10/79 #C ! X PoX X
{DIDSKSA  1193/85 L ! X toX X 1 X
{D!DSKTRI {221/83 *E ! X Lo X
{DIDSKWDS !193/84 #D | X PoX X
{D!DSKWDE !1160/85 #C | X boX X 1 X
IDIFLPDSK | 04/81 6 | X boX X
IDIMTCTST1 1278/83 #A | X PoX X
'DIMTCTST2 1075/85 #D | X toX X 1 X
IDIRMTFLP | 0B/77 | X boX X
'DITAPTST 1333/84 #H | X boX X |
IDITPRITS | 10/82 #C | X toX X
iDIWDFLPY 1229/83 #A ! X PoX X |
———f e —————— $—_———— -4+ ——— e ————r ————————— =
IDICPTEST  1056/85 #D ! X boX X 0ox
[DICRDRDR  1004/78 #% | X boX X !
'D{CRT911 1086/84 #J | X toX X o =
'DICRT913  1007/78 #D ! X LoX X |
ID!CRUEXP  1045/83 #F | X X X =
{DIFLPTST 1004/81 #D | X rox X !
ID{I016  1001/B1 #C | X boX X ! |
IDILPB10  1108/B4 #J ! X IX X |
IDILPTEST | 01/79 #A | X toX X !
IDILGPTST | 07/81 #C ! X LoX X |
{D!PRTIF  {333/82 #A ! X toX X |
IDIRMTEIA | 08/78 ## | X toX X !
\DITST733 | 03/82 #B ! X boX X !
{DITSTEXO 1026/84 #D ! X X X :
iD!TST931 1221/84 #C ! X toX X ot :
IDITST?40 1133/84 #H ! X foX X :
ID!TTYEIA ! 07/7% #B | X toX X :
—————————————————————— - - +——— ——t———————t
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o ——

e e e e ————_——— e ————————————————— e +
IDENTIFICATION i MEDIA INFORMATION :
1 1
INFORMATION H DISKETTES i DISK/MAG. | NEW !
! | ! OR !
| DOCS DOCS DOCS DOCS | DGBCS TAP IREV/D!
ITI Name | [IDENT I VoLl VOL2 vOL3 voL4 | voLM VOLM 5. 2. 0!
R } e T —— T !
iD{ADCHK 1 02/78 #A | X LI ¢ X I H
|DIDACHK | 02/78 #A | X i X X t !
IDIEROMBT | 0Q8/80 #E ! X I X X f !
iDIFIVMOD | 05/81 =C | X t X X | !
{DIINPMOD | 05/81 #C ! X ! X X H H
{iDIOUTMEBD | 05/81 =C | X i X X ! !
{DIPROMPG | 08/80 =D | X I X X { 1
{DITFMTST | 05/81 =B | X I X X | H
IDIWATDOG | 03/81 %D | X 1 X X b H
| ———t—pmmmm———— e ——— e e |
IDIACUTST 10461/84 #H | X i X X : H
IDIBCAIMY 1231/83 #F | X P X X ; !
IDICOMROX 1202/84 %F | X I | X | :
iDICRCOMM | 05/82 #D | X P X X ! !
IDIEXTACU 1047/83 #C | X P X X { :
iDIFC3ITST 1031/83 =D | X I { X H !
iDILLMTST | 02/80 #A | X PX X ! ;
IDIMUXTST 1!1214/84 #C | X X X | !
{DIENETET 1150/84 #% | X I X X ! !
—— e ————— ———— = - - et |
IDIEMUR00 | 04/80 =E | X PFX X i H
IDIEMUP40 | 03/79 aC | X il X X ! !
IDIEMUTST | 08/78 #A | X I X X | !
{DITRACE ! 0oB/7B #A 1 X i X X I H
b ——————— e ————— e ———— - N b———— !
——————————————— +— —_— e ———— e ——————— +
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O e T P e ———————————
MEDIA INFORMATION - 3. 5"

! IDENTIFICATION !
] i
= INFORMATION l
] f
i :
! VOL!T! Name ! IDENT !
I e ———— +
{ 1 !+lUBCDOCS 1246/85 #Z !
{ 1 |+!UDBDOCS !266/85 #Z !
{ 1 |+!UMNDOCS 1266/85 #I !
! 1 I+!UMXDOCS !266/85 #I !
{ 1 {+IUNITLDR !266/85 #Z i
! S IDIADCHK | 02/78 #A !
! 2 ISIAUO4 | 07/81 #H |
i 2 I51AUOATST | 07/81 #H !
{ 2 IS!AUDS 1060/83 #C |
{ 2 ISICPUIO  1123/85 #B !
| 2 ISICPUI2A 1202/84 #B !
i 2 |BICPUI2B 1202/84 #B !
i 2 I5ICPUL2C 1202/84 #B |
! 2 ISICPUI2D 1202/84 #B !
{ 2 ISICPULZE 1202/84 #B 1
{ 4 !DICRDRDR 1004/78 #» !
{ 4 !DICRUEXP 1045/83 #F |
| 2 IDICRUTIC 1089/85 #C !
{2 IDICTLTST 1142/85 #B |
! 5 {DIDACHK ! 02/78 #A |
! 7 IDIEMUS00 ! 04/80 #E |
{7 ID!EMU940 ! 03/7% #C |
! 7, IDIEMUTST | 08/79 #A |
{ 5 IDIEROMBT | 08/80 #E |
{ 5 IDIFIVMOD | 05/81 #C |
! 5 IDIINPMOD ! 05/B1 #C !
{ 4 IDIIOL& | 01/81 #C !
{ 2 IDIMAP12  1052/83 #B !
! 2 IDIMAPTIC 1135/85 #C !
{ 2 ISIMAPTST ! 03/79 #» |
! 2 IDIMEMPRT ! 04/78 #C !
{ 2 IDIMEMTST 1208/85 #G !
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Appendix B

Operation of the 990 Maintenance Diagnostic Unit

B.1 INTRODUCTION

This appendix describes the operation of the 990 maintenance
diagnostic wunit (MDU), which loads diagnostics into a system when
no other diagnostic loader device is available.

B.2 DESCRIPTION

The MDU contains a 990 programmer panel and a 733 ASR/KSR tape
cassette transport housed in a portable aluminum carrying case
{see Figure B-1). This unit contains a power supply and the
electronics necessary to control the tape transport and interface
to the Madel 990 Computer. The 990 maintenance unit has storage
space for manvals, CPU ROMs: and interface cables. A special CRU
adapter board is available, which allaows the 290 maintenance unit
to communicate with 9460 systems via the CRU interface.

B.2.1 Test Configurations

The MDU accomodates two different test configurations, depending
on the system under test. In the first configuration (Figure B-
2, the MDU ties into the system under test through the operator
or programmer panel interfare board (after removal of the existing
interface cable from the chassis-mounted operator or programmer
panel). In ¢this configuration, diagnostic tests are loaded into
program memory from the cassette tape transport on the maintenance
unit and the test resuvlts are displayed on the data LEDs on the
programmer panel in the maintenance unit. This configuration is
used when the system is not equipped with an operational 733 ASR
data terminal.

2435400-9701 B-1
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B.2 1.1 Stand—-Alone Programmer Panel. The programmer panel may
also be detached from the MDU and used as a stand—alone unit, In
this case: the existing interface cable from the chassis—mounted
operator ov programmer panel is removed from P7 on the interface
board,. and the programmer panel interface cable of the MDU is
connected to P7 (see Figure B-3). In this configuration:. the ksay
switch on the chassis—-mounted panel controls the application of AC
pawer to the computer. but all other functions are controlled by
the stand—alone programmer panel.

This configuration is used when the system under test is equipped
with an operator panel or ipoperative programmer pansl but
contains an operative 733 ASR data terminal. In this case, the
diagnostic cassettes are loaded into the system from the 733 ASR
and the programmer panel displays test data from selected memory
locations on any of the boards containing memory storage.

B.2.2 Operating Controls and Indicators

‘The operating controls and indicators of the MDU are shown in
'Figure B-4 and listed and described in Table B-1. Basically, the
MDU contains a POWER ON/OFF switch that controls power %o the
‘maintenance unit, a RESET switch that initializes the controller
board in the maintenance unit, a REWIND switch that rewinds
‘cassette tapes, a LOAD switech that initiates diagnostic load
operations, and the conventional controls and indicators found on
the 990 programmer panel. However: the functions of three of the
programmer panel controls and indicators are slightly different
when the programmer panel is used as a part of the MDU. These
differences include:

# HKey switch —— Does not affect AC power to the computer or
MDU. but otherwise exercises the same key contrel over
program intervention in the computer.

# Power LED —— Indicates the status of the power supply in

the MDU rather than the power supply in the computer
chassis.
# Fault LED —— May be 1it by either the computer (self-test

failure) or by the maintemance controller board in the
MDU in the event of a faulty tape read operatioan.

The functions of all other programmer panel contreols and

indicators are the same as those of a conventional cthassis—-mounted
programmer panel (see Figure B-4 and Table B-1).
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Figure B-2 Test Setup for System Without 733 ASR Data Terminal
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Figure B-4 MDU Controls and Indicators
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Table B-1 MDU Controls and Indicators

Reference Cantrel av

Number Indicator Function
1 Data LEDs Display data being entered into a
CPU register or memory location.
During test execution, errTor
numbers are displayed in

hexadecimal format on the right
byte. The left byte is forced to
all ones.

An LED that is lit represents a
logic one. An LED that 1is not
lit represents a logic zero.
The least significant bit 1is
displayed on the far vright of the
LEDs. In the HALT mode, the LEDs
display a computer register
ctontents, memory contents, or
value entered into memory via the
data entry switches: depending on
which switches are pregssed (see
references 5, 7, 9 11, 13, . and

15}.
2 Data entry Used in conjunction with the
switches ENTRY switches on the panel to

enter data and addresses into
selected computer registers and
memory locations (active only
when the panel 1is in the HALT
moda). In the HALT mode:; the
data LED located immediately
above each data entvry switch
lights as each switch is pressed.
The value indicated by the data
LEDs is then steored in the
register ar memory address
selected by the entry switches.

3 CLR Clears the data LED displays.

4 t+DE Transfers 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 Increments the wvalue stored in
the memovy address register hy 2.
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Table B-1 MDU Centrels and Indicators (Continved)

Reference
Number

(-}

10

11

12

13

14

15

16

17

Control or
Indicator

MDD

ENTER MA

ENTER ST

ENTER PC

ENTER WP

DISPLAY MA

DISPLAY ST

DISPLAY PC

DISFLAY WP

LOAD switch

RESET

RUN

Functian

Causes the contents of the memory
location defined by the contents
of the memory address register to
be displayed on the data LEDs.

Causes the value displayged by the
data LEDs to be entered into the
memory address rvegister of the
computer,

Enters the value displayed on the
data LEDs into the status
register of the computer.

toads the value displayed on the

data LEDs into the program
counter of the computer.

Loads the value displayed on the
data LEDs into the workspace
pointer of the computer.

Displays the value stored in the
memory address register on the
data LEDs.

Displays the contents of the
status register on the data LEDS.

Displays the contents of the
pragram counter on the data LEDS.

Displays the contents of the
workspace pointer register on the
data LEDs.

Causes the computer to trap to
the ROM loader.

Results in an IDRESET: the
generation of a pulse that resets
all units in the system.

When the computer is halted
(programmer panel is active),
pressing RUN returns the computer
to the RUN mode and deactivates
the panel.
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Table B-1 MDU Controls and Indicators <(Continuved)

Reference Control or
Number Indicator Function

i8 HALT/SIE When the computer is in the run
mode (RUN LED 1is 1lit)., pressing
HALT/8IE causes the computer to
halt and begin processing the
front panel software if the key
switch 1is set - to the UNLOCHK
position. Pressing the switch
when the computer is not in the
Trun mode causes the computer ¢to
execute a single instruction at
the present program counter
address. The contents of the
program counter are incremented
by two and displayed on the data

LEDs.
19 ey switch Prevents unavthorized computer
(OQFF /LOCK program intervention. The key
ZUNLQOCK) must be inserted into the switch

and turned to the UNLOCK position
in order to send the HALT/SIE
output to the computer. The AC
power control function for the
270 computer is controlled by the
key switch on the chassis-mounted
operator or programmer panel.

20 RUN {ED ' Lights when a low—-active run

signal is generated by the
computer, indicating that ¢the
computer is in run mode. When

this LED is 1lit, all switches on
the panel (except HALT/SIE) are
disabled and the data LEDs are
driven under program control.

21 IDLE LED Lights when the computer is
: executing an idle instruction,
which indicates computer inac—
tivity for most intervupt-driven
software.

22 FAULT LED Lights when the computer has
detected a self-test diagnostic
failure or the MDU has detected a
tape data fault.
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Table B—-1 MDU Cantrols and Indicaters (Continued)

Reference Control or
Number Indicator Function

23 POWER LED Lights when PODWER ON/OFF on the
MDU is set to the ON position and
the MDU internal power supply is
functioning properly.

24 POWER ON/OFF Controls AC power +o +the MDU.

25 RESET Initializes the logic on the
maintenance controller board of
the MDU. Has no effect on the
system under test.

26 REWIND Caugses the cassette tape in the
cassette transport to rewind ¢to
the beginning of the tape (%tape
motion stops when clear leader is
sensed).

27 LOAD Causes the program on cassette
tape to be lonaded into memory.
When the load is camplete, test .
execution begins. When LDAD is
pressed, it clears CRU autput bit
E (bit E=0) before the ftest is
loaded inteo memory.
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B.2.2.1 MDU Operating Precedures. Some of the more common
operating procedures are briefly described in the following
paragraphs. . These procedures include:

# Changing the panel mode of operation
# Mounting cassette tapes in the MDU

# Loading a diagnestic from the cassette transport in the
MDU

# Entering data into CPU registers or memory locations
# Displaying data from CPU registers or memory locations

# 8Single instruction execution

~—CHANGING PANEL MODE OF OPERATION

The programmer panel in the 990 MDU can be operated in one of two
modes: run and halt. The computer initially comes up in Trun mode
when AC power is applied through the key switch on the chassis—
mounted front panel. During this time, the RUN LED and all data
LEDs on the programmer panel in the MDU light and remain 1it until
the mode of operation changes. If the key switch on the
programmer panel in the MDU is set to the LOCK position, all
controls on the panel are disabled.

To change to halt mode, insert the key in the switch and turn to
the UNLOCK positien. Only HALT/SIE on the panel is enabled. When
you press HALT/SIE, the computer ceases normal test executian and
traps to the panel software wtility, which is located in ROM. The
RUN LED on the programmer panel then goes out, and the outputs of
the programmer panel switches are constantly monitored by software
through the programmer panel CRU-type interface. At this point,
the panel is operating in halt made.

In halt mode, a diagnostic tape can be loaded from the MDU or
information may be entered into or displayed from selected CPU
registers or program memory locations.

To switch from halt to run mode, press RUN on the pragrammer
panel. This causes the CPU on the processor hoard to begin
program execution at the memory address indicated by its program
tounter,

?45400-9701 B-11
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——MOUNTING AND REMOVING CASSETTES

To load a diagnastic cassette into the MDU, open the cassette
transport door and insert the cassette with the tape end up. The
title af the diagnoestic to be run should be facing you:. as shoun
in Figure B-5. Press the cassette firmly into the ¢transport so
‘that the capstan and reel mators praperly engage the cassette tape

and tTeels. Close the transport door to complete installation of
the cassette.

To vemove a cassette from the transport, open the door to the
first step and then open it the rest of the way using a quick
downward motion. This ejects the cassette from the tape
transport. Keap the transport daor closed when not in use to
prevent accumulation of dust or dirt in the tape drive mechanism
and read head.

——LOADING DOCS AND DIAGNDSTICS INTD PROGRAM MEMORY

DOCS, for cassettes, is divided into two files. The first file is
the DDCS cassette loader (UNITLDR) and is a standard 990 ABC file.
The second file is DOCS itself (UMNDOCS, UMXDOCS, UBCDOCS or
UDBDOCS), and is a compressed file. The ROM loader loads up the
DOCS loader (UNITLDR) and the UNITLDR loads up the version of DOCS
that you are using.

Before initiating a lecad +from cassette, set the POWER ON/QFF
switch to the ON position and fully rewind the tape by pressing
the REWIND switch on the MDU (refer €o item 24 in Table B-1). The
tape motion stops automatically when the clear leader at the
beginning of the tape is sensed by the maintenance controller
board.

Set the KEY switch on the 990 computer chassis—mounted operator or
programmev panel to one of the ON pasitions (ON, LOCK. or UNLOCK)
befaore applying AC power to the computer. At this point, the RUN
and POWER LEDs light on the programmer panel in the MDU. Change
the panel operation mode to halt by setting the KEY switch on the
programmer panel to tao the UNLOCK position and pressing HALT/SIE.
The RUN LED on the panel will go out, indicating that the CPU is
now processing the panel software utility. At this point, the
panel software begins examining the switch outputs Ffrom the
programmer panel. The DOCS UNITLDR ASCII load operation initiated
by pressing LOAD (refer to item 27 in Table B-1) on the
maintenance unit now begins. The panel software recognizes the
combination of &the lpad signal with the maintenance unit present
signal as a load from MDU cassette command {refer to the flowchart
in Figure B-&). As a result, the panel software branches to the
self-test program (if the loader ROM is equipped with self-test).
If the self—-tast fails to execute correctly, the CPU 1lights the
FAULT LED on the programmer panel in the MDU and inhibits the pocs
UNITLDR load aperation.

]
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However, if the self-test executes satisfactorily (or if a self-
test program is not present), the CPU branches to the ASR loader
program: which is also stored in ROM. Since the load signal
occurred with the maintenance unit present, the software retains
the CRU base address of the front panel, and the DOCS UNITLDR load

operation starts.

At this point, the MDU waits to go inte run mode and then begins
transmitting tape read data over the programmer panel CRU
interface under control of the 733 loader program. Each time the
maintenance controller board in the MDU has a byte of data ready
for the computer, it sets CRU bit 12, which is interpreted by
software as a read request. When the 733 loader recognizes the
read request, it serially transfers the next byte of data €rom the
MDU and resets CRU bit 12, freeing the MDU to ready the next data
byte. If the MDU has another byte of data available before the
loader has accepted the previous data byte (CRU bit 12 is still
set to the computer), the load operation is aborted and the FAULT
LED 1lights on the programmer panel of the maintenance unit. When
the 733 loader decodes an end-of-file tag, it sets clear write
request via CRU output bit 13, which causes the MDU to stop the
cassette transport and return to an idle state.

After the ROM loader loads up the DOCS UNITLDR +file, control is
transferred to this DDCS loader. You will now need to press again
RESET and LOAD on the MDU in order to start the loading of DOCS by
the DOCS Unit Loader. ,

On the 990/3 CPU you will need to hit RESET and LOAD twice on the
MDU. This is because the 990/5 ROM Loader does not finish Treading
"extra" data on the last record. Therefore, the first RESET and
LOAD merely positions the cassette correctly.

DOCS is now being loaded by its own loader (UNITLDR). When the
load is over the front panel will cease to be updated and you can
hit "Y" on your chosen interactive terminal.

The loading of diagnostics is straight forward. All you need do
is execute the .LD (Load Diagnostic) verb and DOCS will prompt you
for the test load bias, and then direct you to insert the cassette
and press {RETURN> and <REWIND> on the MDU. Once you have done
this, DOCE will ask you to hit LOAD on the MDU to start the
diagnostic load procedure.
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Appendix C

Operation of the 9?0 Programmer Panel

C.1 INTRODUCTION

The programmer panel controls and indicators are shown in Figure
C-1 and listed and described in Table C-1. Basically, the panel
functions in one of two modes: run or halt.

When power is initially applied to the computer, the system comes
up in the run mode, which locks out the programmer controls, In
this mode of operation, the RUN LED and all data LEDs on the panel
light and remain lit,

In order to set the programmer panel to halt mode, insert the key
in the key switch and turn to the UNLOCK position. Press HALT/SIE
to halt the computer and activate the controls on the programmer
panel. To return the pamnel to run mode. press RUN.
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Figure C-1 %90 Programmer Panel Controls and Indicators
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Table C-1 @90 Programmer Panel Controls and Indicators

Reference Control or
Number Indicatar Function

1 Data LEDs In the run mode of operation. all
data LEDs light except when the
computer halts. At this poaint,
the contents of the program
counter of the CPU are displayed.
A lighted LED denotes logic 1, an
extinguished indicator denotes
logie 0. A data LED changes ¢to
the opposite wvalue when the
switch is pressed. The least
significant bit is displayed on
the far right of the LEDs. In
halt mode: the LEDs display a
computer register contents,
memory contents, ar a value
entered into computer memory
via the data entry switches,
depending on which aswitches are
pressed (see references 5, 7, 9,
11, 13, and 15).

2 Data entry Used in congunction with the
switches ENTRY switches on the panel,

these switches enter data and

addresses into selected

camputer registers and memory
locations only when the panel is
in halt mode. In halt mode:, the
data LED located immediately
above each data entry switch
lights 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 When CLR is pressed, the data LED
displays are cleared.

c-2 ?45400-9701



General Diagnostic Information Programmer Panel Operation

Table C-1 990 Programmer Panel Controls and Indicators (Continved)

Reference Control or

Number Indicator Functian
4 MDE When MDE is presséd: the value
displayed on the data LEDs is
transferred to the memory

location defined by the contents
of the memoTy address (MA)
register in the computer.

5 MAI The memory address increment
(MAI) switch increments the value
i stored in the memory address

register of the CPU by two.

& MDD When MDD is pressed: the contents
of the memory location defined by
the contents of the memoTy
address register is displayed on
the data LEDs.

7 ENTER MA When MA is pressed, the value
displayed by the data LEDs is
entered into the memory address
register of the computer.

a ENTER 5T When ENTER ST is pressed, the
value displayed by the data LEDs
is entered into the status

register of the computer.

? ENTER PC When ENTER PC is pressed, the
value displayed by the data LEDs
is loaded into the program
counter,

10 ENTER WP When ENTER WP is pressed, the
value displayed by the data LEDs
is loaded into the workspace

pointer register.

11 DISPLAY MA When DISPLAY MA is pressed, the
value stored in the memoTy
address register is displayed by
the data LEDs.

12 DISPLAY ST When DISPLAY ST is pressed. the

contents of the status register
is displayed by the data LEDs.
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Table C-1 990 Programmer Fanel Controls and Indicators (Continued)

Reference Control or
Number Indicator Function

13 DISPLAY PC When DISPLAY PC ic pressed, the
contents of the program counter
is displayed by the data LEDs.

14 DISPLAY WP When DISPLAY WP is pressed, the
contents of the workspace pointer
Tegister is displayed by the data
LEDs.

15 LOAD When the panel is in halt mode.;
‘ pressing LOAD causes the computer
to trap ¢to the ROM loader

starting address.

16 RESET Pressing RESET results in the
generation of an IDRESET-, which
is a pulse that resets all wunits
in the system. The IOREBET- is
generated by the execution of the

front panel firmware in the
loader ROMs. Faults that prevent
the CPU from executing

instructions will alse prevent
the generation of an IDRESET-.

17 RUN HWhen the computer is halted
{(programmer panel is active).
pressing RUN returns the computer
to run mode and deactivates the
panel, ‘

18 HALT/SI1E When the computer 1is in run mode
(RUN LED is 1it), pressing HALT/
SIE causes the computer to halt
and begin processing the
programmer panel software if the
key switch is turned ¢to the
UNLOCK position. Pressing HALT/
SIE when the computer is not in
Tun mode causes the computer to
execute a single instruction at
the present program counter (FC)
address. The contents of the PC
is incremented by two and
displayed by the data LEDs.
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Table C-1 990 Programmer Panel Control and Indicators {(Continued)

Reference Control or

Number Indicatar Function
19 KEY switch The KEY switch (OFF/LOCK/UNLOCK)
prevents unavthorized computer

power—up or program intervention.
In order to apply AC power to the
thassis,s the key must be inserted
into the switch and turned to the
LOCK positioan. At this point
power is applied to the computer,
buvt the programmer panel is locked
out, In the UNLOCK position, the
computer can be halted by
pressing HALT/SIE.

You can tremove the key from the
OFF or LOCK position.

20 RUN The RUN light 1is on when a low-
active RUN signal is generated,
indicating that the computer Iis

in tun mode. When 1lit, all
switches on the panel, except
HALT/SIE are disabled and <the
data LEDs are driven under

program control. When the RUN
light is of#, the panel controls
are active.

21 IDLE The IDLE 1light is aoan when the
computer is executing an idle
instruction, indicating computer
inactivity +for most interrupt-
driven software.

22 FAULT The FAULT light is on when the
computer detects a hardware ar
diagnostic test failure.

23 POWER The POWER light is on when power
is applied to the unit (that is,
the key switch is turned +to the
LOCK or UNLOCK position).
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Appendix D
DOCS Message Descriptions

The following alphabetical list describes the messages that may be
ovtput when you are running DOCS or a diagnostic test module.

ALREADY IN BUILD LIST MODE
You have attempted to execute the build 1list (.BL) wverb
while Batch Command Stream DOCS is in build list mode.

ANSWER NOT O OR 1
DOCS 1is requesting a VYES/ND answer to a prompt. Enter
either a 1t (YEB) or a O (NO).

AT BREAKPOINT XXXX _
REGISTERS O -~ 7 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
REGISTERS 8 —15 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
WORKSPACE PDINTER = XXXX ,
This message is displayed when a breakpoint is encountered
in a test being run under Debug DOCS, and  reports the
values of the workspace register at the &ime the
breakpoint was reached. .

AT TIME OF ERROR WP= XXXX PC= XXXX ST= XXXX
A test has terminated abnormally. The message states the
candition of the workspace pointer, program counter, and
status register at the time the test terminated.

BAD LEVEL XOP AT >XXXX.

DOCS received a level XOP with an invalid code (0 - F).
XXXX is the address of the level XOP. Retry the current
activity.

CHANNEL. NUMBER (0-3)7? DEF = X
If you chose a CI-403 for your printer interface, then
inform DOCS of the printer channel number.

CHECKSUM ERROR!?
This message eoccurs during the loading of a test. A
checksum error has occured. Check the object of the +test
being loaded.

CONDITION NOT FOUND
This message occurs during execution of the memory search
(.M5) verb, when DOCS is unable to locate the specified
condition:. or the condition is not satisfied within the
specified number of words.
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DELETE BREAKPOINT NOT FOUND IN TABLE
This Debug DOCS message accurs during execution of the ., DB
verb when the specified address is not listed in the
breakpoint table, and therefore is not a recognized
breakpoint,

DISK CONTROLLER NEVER IDLE
The disk controller is never idle and you cannot issue a
command. You may need to replace the disk controller.

DISK ERROR!
This message informs you that the computer cannot read the
disk because a bad hardware or disk condition exists.

DISK IS EITHER OFF LINE OR NDOT READY
This message indicates that the computer cannot read from
the disk because the disk drive is either off line or not
ready.

DOCS ERROR MESSAGE DEVICE DEFAULT CONFIGURATION:
SPEED: 4800 BAUD
PARITY: EVEN
DUPLEX: FD - RC (ON)

CHANGE CONFIGURATION? - DEF =
This prompt appears if yo have <chosen a printer to
Teceive errTor messages. It informs you of the DOCS
defaults for that printer and then enables you to change
those defaults.

X
u

DOCS TYPE? ‘
(0= MINI, 1= MAXI, 2= BCSRUN, 3= BCSEDT, 4= DEBUG)
I+ you are using Dynamic DOCS, them you can choose the
DOCS type. Enter the number that corresponds to the DOCS
type you want.

DEVICE SPEEDL?
0= 140 i= 200 2= 300 3= 400
4= 1200 5= 2400 &= 3500 7= 4800
8= 7200 9= 2400 A= 19200 DEF = 7
If you wish to change the DOCS  error message device
defaults, then you are prompted for the printer speed.

DEVICE PARITY?
0= NONE 1= 0ODD 2= EVEN 3= MARK 4= SPACE DEF= 2

If you wish to <change the DDCS error message device
defavlts: then youv are prompted for the printer parity.
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DEVICE DUPLEX?
0= FD 1= FD~-RC (OFF) 2= FD-RC (ON) DEF = 2
I# you wish to «change the DOCS error message device
defaults, then you are prompted for the printer duplex.

END OF TEST = XXXX
This is a test initialization message indicating the
memory location of the end of the test module after it has
been locaded by DOCS.

ENDING BUILD LIST MODE
This message is output when Batch Command Stream DOCS
transfers from build list to normal meade. This is caused
when the user enters the character @ or a verb that is
illegal in build list mode.

ENDING EXECUTE LIST MODE
This message is output when Batch Command Stream DOCS
transfers from Execute List Mode to Normal Mode. This is
cauvused when you enter the @ character, or a verb that is
illegal in Execute List Mode.

ENTER CONTROL OPTIONS SEPARATED BY COMMAS

(E=ERR M5G 'S, H=HDR MBGB'’'S, N=ERR #'5, P=PAUSE ON ERR'S)

DEFAULT = E,H:N
This message appears during the DOCS initialization
process or during execution of the initialize control
options (. IP) wverhb, It allows you to specify if error or
header messages will be autput, or if DOCS will output a
pause message when it encounters an error condition during
execution aof a test.

ENTER NEW SUBDIRECTORY NAME
You have executed the .CN verb. This prompt requests the
new subdirectory name that further loads are to be built
upon. That is an .LD from this point on will glve you a
menu of files that are in this subdirectory.

ENTER TEST VERB
DOCS is ready to receive any legal test verb.

ENTERING BUILD LIST MODE
Batch Command Stream DOCS osutputs this message when you
execute the build list .BL verbh.

ENTERING EXECUTE LIST MODE

Batch Caommand Stream DOCS outputs this message when you
enter the execute list (.EL) verh.
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ERROR — HIT RETURN TO CONTINUE
When you have selected the pause-on—errors option (during
DOCS initialization): this message occurs if an errvor
conditian is encountered,

ERROR MESSAGE DEVICE? (0=ME, 1=PRINTER) DEF = O
If youv want the interactive device to serve also as the
erToT message device then choose 0. Otherwise, let DOCS
know that youv want a hard copy of your error messages.

ERROR MESSAGE DEVICE INTERFACES?
0= 290/5 1= 990/10A 2= CI-402 3= CI-403
4= CI-421 5= CI-422 &= TTYEIA 7= MY AUX
Since a printer was chosen as an error message device,
inform DOCS of the printer interface.

###ERRDR XXXX
This message is output when a error occurs while a test is
executing. It is often accompanied by an explanation of
the error. XXXX is the test module ervror number. Test
error messages are explained in the documentation for each
test. This message can be turned off if you do not select
the N option in response to the control options prompt.

EXECUTE EA VERB7? (DEF=X)
This message occurs after the test loading and
initialization prompts have been answered and DOCS is
ready to execute the test module,

FILE # OR NAME?
This message asks you to select the test to be rTUNn by
entering either its mnemonic name ov the two-digit number
appearing with the name on the menu.

ILLEGAL HEX INPUT
This message signifies that an input to DOCE was not in
legal hexadecimal form: and that you must reenter a legal
number,

##+ ILLEGAL INPUT
This DOCS error message occurs when you enter a verb that
is illegal in the mede in which DOCS is currently
operating. -

ILLEGAL VERB

This message reports that the verb entered does not exist,
and that you must enter the correct verb.
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ILLEGAL XOP OCCURRED
DOCS has received an XOP on a level other than level 15
~(or level 14 when using Debug DDCS).

INTERRUPT TRAPS HAVE BEEN CHANGED RESET TRAPS TO POCS
This message will occur if the interrupted traps in lower
memory have been changed either by a test or by a
software error. You can reset these traps back to the
original traps by answering 1 to the prompt.

LABEL NOT FOUND
This error message occurs in Batch Command Stream DOCS
when DOCS receives an instruction to pass execution to a
nonexistent label. DOCS will return to the VERB? prompt.

LEVEL 2 INTERRUPT
DOCS received a level 2 interrupt that does not correspond
to a valid interrupt status. Check the CPU hardware.

LEVEL 2 INTERRUPT--STATUS= XXXX
CRU 15 14 13 12 11 10 2 8 7 & 5 4 3 2 1 0
TO PO IO ME MP NP EV WV S0 BP CK AD
X X X X X X X X X X X X X X X X X
A level 2 interrupt has occurred. This message indicates
the cause of that interrupt. (Refer to paragraph 5.4.3
for CRU bit definitions. ) : . '

## LINE ALREADY DELETED
While running Batch Cemmand S8Stream DOCS, you have
attempted to delete a line whose number has already been
removed from the batch stream. The compress 1list (. CL)
verb will assign new line numbers to the list so the
desired line can be deleted.

#% LINE TRUNCATED TO 50 CHARACTERS
This message indicates that the line succeeding the
message has been shortened to the maximum DOCS length of
90 characters,

## LINE TRUNCATED TO 50 CHARS
This message occurs while running Batch Command Stream
DOCS and in the Build List mode. You have entered over 50
tharacters of text and DOCS has truncated your response to
90 characters.
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LINE NO (DEF=XX)
This message appears when you execute the print line (.PL)
vertk under Batch Command Stream DOCS. You should specify
the line number of the line to be printed.

LOAD BIAS? DEF= XXXX
DOCS is asking you to specify the load point for a test
module, The default wvalue is the location immediately
following the end of DOCS.

LOAD BIAS?* DEF= 00AO
This message appears whenp DOCS is lpoading S%LOADER.

LOAD TEST? (DEF=1)
This message is ouvtput during test module loading after
DOCS has been initialized. If you respond with a 1 (yes).
DOCS requests leading instructions. 4 O (no) response
causes DOCS to return to the question VERB?.

LOOP ON WRITE 7
When the read/write CRU Word (.CW) verh is executed., this
message asks you if DOCS should repeat the writing of data
to the specified CRU base.

NEED MORE MEMDORY FOR LODAD
DOCS needs more memory to caomplete the loading of a test.
Reexecute the load diagnestic (.LD) verb with a lower load
bias or add more memory (if less than &4 K-bytes).

NO TABLE ENTRY AT XX
This error message accurs when yau are executing one of
the text editing verbs under Batch Command Stream DOCS.
You have specified a nonexistent line number.

NDO VERB TABLE EXISTS FOR TEST
This message occurs when DOCS is unable to locate the test
varh table.

NONEXISTENT FLAG

You have attempted to access beyond the maximum number of
>7F +flags.
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NUMBER OF LOOPS -?
When executing the execute stand—-alone (.ES) verb, DOCS

asks for the number of times the test should be executed.

NUMBER OF WORDS IN INSTRUCTION - X
This message occurs during execution of the assign
breakpoint (.AB) verb under Debug DOCS. You must specify
the number of words contained by the instruction where a
breakpoint should be established.

NUMBER OF WORDS MUST BE 1, 2, OR 3
This Debug DOCS message occurs when you attempt to assign
a breakpoint at an instruction that contains more than
three words.

OUTPUT DEV (O=ERR, 1=1/0)
DOCS asks this question when you execute the print lisg
(.PL} verb. The default is the interactive terminal.

PHYS RECORD SIZE EXCEEDS 7120
DOCS is €trying to load a file that has been initialized
with a physical record size greater than 120 bytes
Rebuild the file with the correct record size.

PLEASE: PLACE CASSETTE IN TRANSPORT (MDU)
POSITION AT LOAD POINT

PRESS "RETURN" WHEN UNIT IS READY
This message occuvrs during the load of a diagnostic fraom
the 733 ASR. Follow the instructions and hit <RETURND.

POWER ON
This message indicates that a level O (power up) interrupt
occurred during the operation of DOCS or during a test.

PRESS @ TO EXIT FROM VERB
This message rveminds you that execution of a verb may be
aborted by pressing the @ character on the interactive
terminal.

PRESS —~-@— TO STOP

ADDR 0 2 4 4 8 A c E

TO CONTINUE ENTER (F=FORWARD, B=BACKWARD. DEFAULT=F) -~
This message is output when the dump memory {(.DM) verh is
executed, and includes the words of memory that are dumped
to the message terminal.

PRINTER BASE ADDRESS? DEF = XXXX
You have chosen a printer to receive error messages. You
must now inform DOCS of the printer base address.
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READY TAPE AT UNIT X AND HIT RETURN

When you are wusing a tape to load files, this prompt
reminds you that the unit must be ready before you can
load a test.

REGUESTED HEX BYTE COUNT TOO LARGE

This message reparts that the program has requested input
of a numher that exceeds >20 bytes in length.

"RETURN" SHOWS MORE FILES
There may be more diagnostics on the medium +than can be
displayed on the VDT screen at one time. When you press
RETURN, DOCS displays another screen of menu.

TABLE CONTAINS MAXIMUM NUMBER OF BREAKPOINTS
During implementation of Debug DOCS, a maximum of 20
breakpoints may be set in a test at any given time. This
message occurs when the maximum limit is reached.

## TABLE LENGTH EXCEEDED
This Batch Command Stream DODCS message oceurs when the
batch stream exceeds the maximum table length of 21000
bytes.

TERMINAL BASE ADDRESS -
This message is sent when DOCS is first initialized,
informing you of your I/0 terminal base address

TERMINAL INTERRUPT LEVEL = XX
This 1is either a message or a prompt. I+ your I/0 device
is at a fixad interrupt level then this 1is a message.
Otherwise, you need to enter the level of your interactive
terminal.

TOO MANY CHARACTERS
This message occuvrs when you enter a string of data
containing more than the amount requested.

UNEXPECTED INTERRUPT AT LEVEL X
This message appears when DOCS has received an interrupt
at a level other than ©, 1, 2 the real-time clock, or the
interactive or message terminal. This is commonly caused
by the incorrect entry of an interrupt.

D-8 945400-9701



General Diagnostic Information DOC8 Message Deacriptions

##d WARNING s
INITIALIZATIOM NOT COMPLETE —- ENTER VERB XX FOR RESTART
This message warns you that the initialization procedure
is incomplete, and that the XX verb must be executed in
order ta continue the procedure.

##43# WARNING #3t3t4#
5$LOADER MEANT TO BE LOADED AT OO0AO
ARE YOU SURE 72 DEF=0
This message indicates that while using DDCS to load DX1Q.
you have attempted to load S$LOADER in a location other
than GOAO. S$LOADER will load the DX10 system correctly
only when the selected load hias is 0O0AO.

WARNING — THIS OVERLAYS DOCS

ARE YOU SURE 7 DEF=0
This message indicates that the load point of a module is
below the end of DOCS and will destroy DOCS if loaded at
that location. DOCS may be loaded over itself and then
reinitialized by entering a Y.

WRITE PROTECT DISK, HIT RETURN
This message appears during the loading of a test as a
reminder to write-protect the DOCS disk.

WRITE PROTECT TAPE, HIT RETURN
When you are using a tape to load files, this prompt tells
you that your tape is not write protected. MWrite protect
the tape and hit "RETURN".

XOP AT >XXXX IS BAD
This message indicates that the XOP at the specified
hexadecimal location is invalid.

XOP OCCURRED BUT BREAKPOINT NOT FOUND IN TABLE

This Debug DOCS message occurs when there is no breakpaoint
in the table that corresponds to the XOP.
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Appendix E
Assembly/Diagnostic Cross—Reference

This appendix cross references the diagnostic tests with the part
numbers of +the target assemblies each diagnostic is designed to
test. Volume numbers refer to the volumes of the Unit

Diagnostics Handbook.

Cross—Reference of Target Assemblies with Diagnostic Tests

Assembly Target Assembly Diagnostic

Part No. Description Mnemonic Name Volume
0841039 2230/2280 Line Printer FLPTST 4
0937361 FPLA Personality Card PROMPG 5
0937362 EPROM II Personality Card PROMPG b
09373463 PROM II Personality Card PROMPG 9
0937305 DS10 Interface Module DS10PD 3
0937513 DS10 Disk Drive DS10PD 3
0938152 810 Dot Matrix Printer LPB10 4
0940050 SMT/6MT Serial Interface Module FIVMOD 4
09240065 D200 Interface Module DSKTRI 3
0941555 9200/9980 Emulator Module EMUZ00 7
0941570 TME9940 Emulator Module EMUR40 7
0944905 CRU Buffer Module CRUEXP 4
0944210 990/4 AU (BRh-Byte Version) AUD4 2
0944910 990/4 AU (Extended Test VYersion) AUD4TST 2
0944910 920/4 AU (Memory Protect Logic) MEMPRT 2
0944925 PROM Programmer Interface Module PROMPG S
09447230 990/10 AU (Processing Circuits) CPU10 2
0944935 920/4 RAM (40K-Byte Circuits) RAMO4 2
0944950 990/10 SMI (System Memory Interface) MAPTST 2
0944994 PROM Programmer PROMPG 5
0245005 CRU Expansion Module CRUEXP 4
0245075 TTYEIA Interface Module TTYEIA 4
0245083 803 Card Reader CRDRDR 4
09245085 TILINE Coupler TILCOU, TLCPLR 2
0945093 990/10 RAM (48K-Byte Circuits) MEMTST 2
0945135 PROM Personality Card PROMPG 5]
0945145 14 1/0 Interface Module 1014 4
0943150 EPROM Memory Board ERGOMBT 9
0945165 EPROM Personality Card PROMPG 5
0945185 803 Interface Module CRDRDR 4
0945925  9900/9980 Emulator Module EMUTST 7
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Cross—Reference of Target Assemblies with Diagnostic Tests (Continued) (

Assembly
Part No.

0945940
0945940
0945989
02446073
0944076
09456105
0944110
094464353
09446495
0947524
0947524
0247525
0947325
09473555
0947853
09248209
0248540
0948990
0949024
0949029
0949087
049145
0949320
0949341
0949807
0949807
0249820
0249210
0249971
0949972
0949973
0249974
0499935
0960294
0973953
0973255
0974783
0974906
0974987
0974993
0975243

Target Assembly
Description

FDBOO Interface Module

607 Interface Module (Computer)
FDBOO SSSD Diskette Drive

?11 Keyboard

711 Interface Module
Communications Interface Module
Automatic Call Unit Module
220/10 RAM (16K—-Byte Circuits)
2?13 Interface Module

DS25/D850 Interface Module
D525/DS50 Disk Drive

DS200 Interface Module

DS200 Disk Drive

9794 Interface Module (B0OO BPI)
Test Adapters

?79A Tape Transport

711 Video Display Terminal

?77A Interface Module (800/14600 BPI)

Analog—-to-Digital Converter
Digital-to-Analog Converter

Local Multi-Drop Module

607 Remote 5SSD Drive Assembly
607 Interface Module (Drive Unit)
607 555D Diskette Drive Unit
32-Bit Output Data Module
32 Input/Transition Det.
32-Bit Dutput Data Module
Trace Module

TMS59940 Buffer Module Assembly
SBP?700A Buffer Module Assembly
TMS59900-40 Buffer Module Assembly
TME9980A Buffer Module Assembly
2200 Buffer Module Assembly

D531 Disk Drive

733 KSR Terminal

733 ASR Terminal

2?13 Keyboard

DS31 Interface Module

988 Line Printer

306 Line Printer

913 Video Display Terminal

Module

Diagnosti

Mnemonic Name

FLPDSK
RMTFLP
FLPDSK
CRT911
CRT911
CRCOMM
ACUTST
MEMTST
CRT913
DSKTRI
DSKTRI
DSKTRI
DSKTRI
TAPTST
PROMPG
TAPTST
CRT911
TAPTST
ADCHK

DACHHK

LOCLIN
RMTFLP
RMTFLP
RMTFLP
OUTMOD
INPMOD
INPMOD
TRACE

EMU?40
EMUR00
EMUS00
EMUR00
EMUTST
DEKM3X
TST733
TST733
CRT913
DBKMIX
LPTEST
LPTEST
CRT913

General Diagnostic Information

c
Volume
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Cross—Reference of Target Assemblies with Diagnostic Tests (Continued)

Assembly Target Assembly Diagnostic
Part No. Deseription Mnemonic Name Volume
2215520 Model 840 RO Terminal TST8XO 4
2239135 EI??0 Interface Board ENETST &
2239155 EI300 Interface Board ENETST é
TEN-X COBOL Accelerator Board TNXTST 2
2250584 990/5, 10, 12 (RAM Circuits) RAMTST 2
22614630 97%9A Interface Module {(BOD BPI) TAPTST a
22614635 ?79A Interface Module (B00/1&600 BPI) TAPTST 3
2261686 FD1OCO DSDD Disk Drive DDFLOP 3
224615690 FD10GO Interface Module DDFLOP 3
22561230 ?70/53 AU (Processing Circuits) AUOS 2
224641930 P20/5 AU (Host-Slave Circuits) HSTSLV 2
2261930 ?20/5 AU (RAM Circuits) MEMTST 2
2261930 ?R?0/5 AU (Communications Ports) COM70X &
2261955 Four—Channel Communications
Controller FC3TST [
22619464 BCAIM Communications Controller BCAIMT &
22461975 ?90/12 SMI (System Memory Interface) MAP12 2
2262091 820 KSR Terminal TSTBXO 4
2263480 External Autocall Unit EXTACU )
2267730 Local Line Module LLMTST &
2267785 Time Function Module TFMTST S
22468483 990/12 AU (Processing Circuits) CPUi2 2
2249405 CD1400 Disk Drive DSKCDD: DSKSA, 3
DSKCOM 3
2269904 CD1400 Disk Controller DSKCDD: DEKSA, 3
DSKCOM 3
2270820 Tiline Peripheral Bus TPBITS 3
2275975 Model 990/10A Minicomputer CPU10, MAPTIC, 1,2
: CRUTIC, RAMCC 1,2
22746290 240 Electronic Video Terminal TST?40 4
2303085 X.21 BCAIM BCAIMT )
23081646 Model MT1600 Tape Transport TAPTST 3
23084469 DSB0 Disk Drive DSKCDD, DSKSA: 3
DEKCOM 3
2308500 DS300 Disk Drive DSKCDD, DSKSA, 3
DSKCOM 3
2310945 LP300/LP&00O Printers
Interface Board PRTIF 4
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Appendix F
Reference Documents
The following documents contain operation: maintenance. and
troubleshaoting information for 990 computers and peripheral

devices. The documents are arranged under the following headings:

# BSystem level (includes references for processors and
memories)

# Mass storage devices
# Printers, terminals: and interface modules
# Industrial systems
# Communication interfaces
# AMPL systems
System Level Reference Documents

Title Part Number

220/99000 Assembly Language Reference Manual 2270509-9701
Model 990/12 Computer Assembly lLanguage

Programmer’‘s Guide 2250077-9701
Model 990/4 Computer System Hardware

Reference Manual ?45251~-2701
Model 990/4 Computer System Field

Maintenance Manual 245401~-2701
Model 990/4 Computer System Depot

Maintenance Manual 2435403-9701
Model 990/5 Computer Hardware

User ‘s Manual . ?46294-9701

Model 9920/5 Microcomputer Fiald
Maintenance Manual 44295-9701

Model 990/5 Microcomputer Depot
Maintenance Manual P44L296-9701

245400-9701 F-1



Reference Documents General Diagnostic Information

System Level Reference Documents (Coentinued)

Title

Model 9920/i0 Computer System

Hardware Reference al

Model 920/1Q0 Compyter Sustem
Eield Maintenance Manual

Model 920/10 Camputer stem Depot
Maintenance Manual

Model 990/12 Comput Hardware
User ‘s Manual

Model 9920/12 Computer Suste ield
Maintenance Manual

Model 990 Computer Family Maintenance
Drawings: Computer Chassis and Enclosures,
Volume I

Model 990 Computer Family Maintenance
Drawings. Processors and Memories,
Volume 11

Model 92920 Computer Peripheral Equipment
Field Maintenance Manual

DS990 Models 2, 3, and 9: Systems
Installation and Operation

DS990 Model 20/30 System Installation
and Operation Manual

DS990 Models 4, &, and § Systems
Installation and DOperation Manuval

Model 990 Computer FS5990 System
Installation _and Operation Manual

Model 990/10A Computer

Model 990/10A Computer Maintenance
Manual —— Field Theory and Maintenance

Part Number

?45417-9701

245402~-9701

945404-9701

2264446—-9701

2264447-9701

P45421-9701

45421~9702

945419-9701

2250357-9701

22950493-9701

?44284-%701

F46254-9701

2302633~9701

2302634-2701

2454009701



General Diagnostic Information Reference Documents

—

System Level Reference Documents (Continuved)

Title

Model 990/10A Computer Maintenance
Manual — Depot Theory and Maintenance

Business System 300 System Description

Manual

Business System 300 Field Theory and
Maintenance Manual

Business System 300 Depot Theory and
Maintenance Manual

Business System 300 BSystem Drawings

Business System 200 System Degcription
Manual

Business System 200 Field Theory and

Maintenance Data

Business System 200 Depat Theory and
Maintenance Data

Business System 200 System Drawings
DX10 Micro Operating System H book

DX10 Micro Operating System

Installation Guide

DX10 Micro COBOL Installatiom Guide

DX10 Micro Sort/Merge Installation Guide

Link Editor Reference Manual

DX10 Micro Message and Codes

Development Guide for DX10 Micro on DX10

245400-9701 F-3

Part Number

2302635-9701

2333308-9701

2533309~-9701

2933310-9701

2533311-9701

2533251-9701

2533252-7701

2533253-9701
2333254-9701

2933262-9701

2533260-9701
25332739701
2533259-9701

249617-9701
2533322-9701

2533275-9701



Reference Documents

Mass Storage Devices Reference Documents

Title

Model FD1QOO Flexible Disk System

Installation and Operation Manual

Model FD1OOO Flexible Disk System with
International Chassis Installation and
Operation

Maodel 1400 Digk System Installation
and Operation Manual

Model FD1i00OO Fiexible Disk System Field
Maintenance Manual

Model FD100O Flexible Disk Controller

and International Chassig Power § 1
Depot Maintenance Manual

Models DS31/32 Disk System_ Installation

and Operation

Models DS31/32 Disk Controller Depot
Maintenance Manual

Maintenance Manual for Series 30 Disk Drive

Product Description Manval for Model C29
Power Supply (DE31/DS32 Disk DPrive Power
Supply

Models DS525/DS50 Disk Sustems Installation
and Operation

Model DS200 Disk System Installation and
Operation

Model DS1Q Cartridge Disk System Installation

and Operation

General Diagnostic Information

Part Number

2261886—-7701

22350498-9701

2272081-9701

?45419-9703

2261885-270t%

?45260-9701

45414-9701

4616849701

961684-2702

?46231-9701

249615-9701

46261-9701

245400-32701%
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Mass Storage Devices Reference Documents (Continued)

Title Part Number
Model D510 Cartridge Disk System Field
Maintenance Manual 435419-9702
Model DS Cartridge Disk Sustem Depot
Maintenance Manual 46262-9701
Model FDBOO Floppy Disk System Installation
and Operation Manual ?45253-9701

Model FDBOO Floppy Disk Controller and
International Chassis Power Suppluy Depot

Maintenance Manual 245418-9701
Model FDIiOOO Fleyxible Disk System
Installation and eration 2261886—-3701

Model &07 Diskette Unit Remo
Buffer Board and InterFace/Power Sunnlg Board
Depot Maintenance Manual P447468-2701

Model 9794 Magnetic Tape Sustem Installation
and Operation P446229~-9701

Model 979A Tape Transport Installation
and Operation P42412-2701

Model 97%A Magnetic Tape Controller Deppt

Maintenance Manual - Volume I _ F46237-9701

Model 97%9A Tape Transport Subsystem
Maintenance Manual 249613-9701

Model 979A Tape Transport Subsystem Drawings 494613-9702

WD500 Mass Steorage System Installation and
Operation Manual 23026488-9701

WDBOO Mass Storage Suystem Installation and
and Operation Manual 2302629-9701

Model MT16Q0 Magnetic Tape System Field
Maintenance Manual 2302649-9701

Model MTi600 Magnetic Tape Subsystem
Installation and Operation Manval 23024427701

?45400-9701 F-3
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Mass Storage Devices Reference Documents. (Continued)

Title Part Number
Model MT14600 Magnetic Tape Subsystem
Maintenance Drawings nual 2278559-9701

Business System 200, WD300 Disk Unit
Dperatar ‘s Guide 2533269-9701

Printers, Terminals, and Interface Modules Reference Documents
Title Part Number

Model 911 Videeo Display Terminal Installation
and Dperation 945423-9701

Model 911 Video Display Terminal Depot
Maintenance Manual 45424-9701

Model 913 Video Display Terminal Installation
and Operation F43457-%701

Model 213A Video Display Terminal Depot
‘Maintenance Manual P45406-9701

Models 2230 and 22580 Line Printers Ingtallatign
and Operation 46256-9701

Models 306 and 588 Line Printers Installatien
and Operatian Q45261-9701

Model 30& Printer Technical Manual .
(Plys Model 3046C Addendum) 974993-9701

F-& 245400-9701
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Printers:, Terminals, and Interface Modules Reference Documents

(Continued)

Title
Model 500 Printer Technifal Manual
(Plus Model SHB Adde )

Model 810 Printer Installation and Operation

Model 733ASR/KSR Data Terminal Installation
and Operation

Silent 700%* Electronic Data Terminal Models
732/733 ASR/KER Maintenance Manual

Medel 743 KER Data Terminal Installation and

gration

Model 820 KSR Terminal Instaliation and

Operation Manvual

Model B820 KSR Terminal Operating Instructions
Model 820 KER Terminal Maintenance Manual

Model 990 Computer 16 Input/is Output EIA
Data Module Depot Maintenance Manual

Model 990 Compu%ter 16 Input/1 t TTL
Data Module Depot Maintenance Manual

F

Model 290 Computer TTY/ElA Terminal Interface

Module Depot Maintenance Manual

Model 240 Systems Manual

Model LP300/LP&00 Line Printers Field
Maintenance Manual

Model LP300Q/LP&A00 Line Printers Installation
and Operation Manual

Business System 200, Model 840 RO

Printer Operator’s Guide

TILINE# Peripheral Bus Intertface
Controller Depot Maintenance Manual

# Trademark of Texas Instruments

45400-9701 F=7

fart Number

274998-9701

9394560-9701
945259-9701
960129-9701
943462-9701

2250443-9701
7478549701

299853-9701

2434153-9701

7454079701

245408-9701

2213826-9701

230246449701

2302643-9701

2533270-9701

2306141-9701
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Industrial Systems Reference Documents

Title Part Number

Model 990 Computer Analoq/Digital Converter
Module:, Digital/Analo onverter Mo

Installation and Operation Manual Q44774~-9701

Model 990 Computer Analeg/Digital Converter
Module, Djgital/Analog Converter Module

Depot Maintepnance Manval 447759701
Model 990 Computer SMT/&MT Serial Interface
Module Installation and Operation Q446267 -92701

Model 990 Computer 32-Input/Transition Detection

Module, 32-Bit Output Data Module. and Digital

Input/Output Termination Panel Installation

and Operation F46249—-9701

Model 990 Computer PROM Programming Module
Depot Maintenance Manual 245405-9701

Communication Interfaces Reference Documents

Title Part Number

Model 990 Computer Bit-Oriented/Character—

Oriented/Asynchronous Intevface Module
(BCAIM) Installation a Operation Manual 22638846-79701

Model 990 Computer X. 21 Bit-Oriented/Chavacter—
Oriented/Asynchronous Interface Module
(X.21 BCAIM) Installation_and Operation Manval 22463883-9701

Model 990 Computer X. 21 Bit-Oriented/Character—
Oriented/Asynchronous Interface Module
(X.21 BCAIM) Maintenance Manual 22438849701

Model 990 Computer Pulse/Tone Auvtomatic Call
Unit and External Automatic Call Unit
Interface Installation and Operation 245425~9701

Model 290 Camputer Automatic Calling Unit
Depot Maintenance Manual P446£225-9701

F-8 ?45400-%701
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Communication Interfaces Reference Documents (Continued)

Title Part Number

Model 990 Computer Communications System

Installation and Operation Q45409-9701

Model 990 Computer Communications Interface
Module Depot Maintenance Manual 245410-9701

Model 990 Computer Four Channel Communijcations

Controller Maintenance Manu 2263879-9701

Model 920 Computer Local Line Module

Operation and Maintenance Manual 2250676-9701

AMPL. Systems Reference Documents
Title Part Number

Model 990 Computer AMPL TMS2%00/2900-40,
SBPP20A, and TMSI9BOA/3% Emulator an uffer

Modules Installation and Operation Manwval 946278—9701

Model 990 Computer AMPL TMS 9940 Emulator and
Buffer Modules Installation and Operation

Manual Q44279-9701

Model 990 Computer TMS 2900/998B0A Emulator and

Buffer Modules Depot Maintenance Manual 9445237~2701

Model 990 Computer AMPL Logic State Trace Data
Module Depot Maintenance Manual F4&6£242-9701

Model 990 Logic State Trace Data Module
Installation and Operation 446241-2701

Model 990 Computer AMPL TMS 9900/9900-40.
SBP990A, and TMS 99B0A/99B1 Emulator and Buffer

Modules Depot Maintenance Manual 246£280-9701

Model 990 Computer AMPL TMS9240 Emulator and
Buffer Modules Depot Maintenance Manual ?446281~-9701

945400-9701 F-9/F-10
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Appendix G

CONVER Diagnostic Utility

5.1 INTRODUCTION

CﬁNVER is a diagnostic wutility that identifies the hardware

configuration of the 990 system on which it is executed.
vse CONVER to perform the following tasks:

You can

# To verify that a system was configured properly during

initial installation
# To check that a system was reconfigured properly

# To identify the current system configuration

After being loaded inte a 990 central processing unit (CPU).

CONVER identifies the following types of system components:

¥ CPU environment

# Communications register unit (CRU) controller(s)
device(s)

# TILINE controller(s) and device(s)

# Chassis interrupt connections

and

For the CPU environment, CONVER gives you +the following

information:
# CPU type
# Ipterrupt level of the real-time clock
# CRU expansion chassis presence

# Memory size

245400-9701 G-1
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For each CRU and TILINE device present, CONVER gives you the
following information:

# Device type

# Device 1/0 base address {(CRU or TILINE)

# Device interrupt level
CONVER accomplishes its objectives by reading the location of each .
I/0 base address in the system. If# it determines that a device is
present at an address, CONVER attempts to identify the type of

device by its response to handshaking operations. Four types of
findings are possible when CONVER polls a specific address:

# Np device is present.

# A device is suspected to be present but cannot be
confirmed.

# An unidentified device is present.

# An identified device is present.

G. 2 TEBT REQUIREMENTS

CONVER requires the following equipment for proper operation:

# A Model 990 Computer with a minimum of &4K (where K
equals 1,024) bytes of memory

# An interactive terminal

# A device to load the test module

G-2 245400~-9701
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¢.3 TEST CHARACTERISTICS

Familiarize yourself with the following characteristics of CONVER
before executing the vtility:

# CONVER operates under the control of the Diagnostics
Operational Control System (DOCS). This volume contains
information about DOCS pperation.

# CONVER can operate in automatic mode. In this mode: the
configuration of the unit under test is compared with a
configuration file in the test system. The test system
file lists the expected configuration for the test

system. In +this way. the actual and expected
configurations are compared. Running CONVER in avtomatic
mode is Teqguired for automatic system test at the
factory. '

# In general, CONVER only reports and identifies devices
that are properly powered up. A device that is not
powered up is vsvally reported as no device.

# 'CONVER handles offline devices differently, according ¢to

type. With the exception of Winchester disk drives,
CONVER can usually identify the disk type of offline disk
drives. It identifies offline tape drives as tape

drives, but it usvually cannot report the type

?45400-9701 G-3
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.4 DEVICES IDENTIFIED

CONVER has internal profile information to concretely identify the
following devices:

# Central processing units for the following models of the
9920 computer: 920/4, /B, /10, 10A, /12

# CRU controllers and devices:

FDBOO0 -— Single-sided, single density diskette

- 211 VBT — 211 video display terminal
- 913 VDT —— 213 video display terminal
- COMM/IF —— Communications interface module

- 16 I/0 interface with an attached high-speed
printer

- TIY/EIA Interface with an attached printer (for
example, an B1l0 or a 743)

G—-4 745400-2701
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# TILINE controllers and devices:
— FD1000 —- Double-sided, double~density diskette
— D510 —— Disk drive
- DB831/DS32 - Diablo disk drive
— DS25 -— 25M byte disk drive
- D550 —— S50M byte disk drive
-~ D580 —— BOM byte disk drive
~- DS200 —-— 200M byte disk drive

- D5300 -- 300M byte disk drive

— CD1400 —- 16, 48, or BO megabyte cartridge disk
— WDBO0O —— 5 1/4 inch Winchester disk
- WDBOO —~—- B inch MWinchester disk, 3 or 7

tracks/cylinder
- B79A —- Magnetic tape transport
~ MT1600 -— Magnetic tape transport

~ MCTU ~— Magnetic cartridge tape unit

245400-7701 G-5
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6.5 INITIALIZATION

DDCS must load and initialize CONVER before execution can begin.
This volume explains the lovading procedure for diagnostics.

After lpading CONVER, DBOCS writes the name and version of the test
as follows:

CONVER - CONFIGURATION VERIFIER. VERSION = JJJ/YY #X

During initislization, CONVER tests the memory area designated for
storing device information. A memory error Lauses an error
message to appear but does not cause initialization to abort. The
error message tells you the favlty memory location.

No prompts appear during initialization. The following message
appears when the procedure is compliete:

CONVER INITIALIZATION COMPLETE
The following prompt appears next:
EXECUTE EA VERB? DEF= 1
Accept the default if you want to execute CONVER immediately.

Otherwise:; enter 0. You may execute any DOCS or CONVER wverb
when the VERB? prompt appears.

6.6 LOADING

The loading procedure on a Model 290 Computer is explained in
another section of this wvolume.

G-& 245400-9701
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G.7 VERBS

The EA verb executes the CONVER diagnostic utility and the IT wverb
allows you to reinitialize the diagnostic. All other verbs are
utility verbs that provide additional information. CONVER

provides the following verhs:

Verb Function

AR Write Auvutomatic Report

DM Show Device Menu

EA Identify Devices and Write Report
IT Initialize Test

PY Print Available Verbs

RP Write Report, After Configuration

6. 7.1 Execute All (EA) Verb
The EA verb executes the CONVER diagnostic utility, which performs

the following:

1. Accumulates information about the CPU environment.

n

Accumulates information about the presence of devices at
each CRU and TILINE address.

3. Auvtomatically executes the RP verb, which produces the
following:

# A CPU environment report
*# A CRU map report

# A device identification report

945400-2701 -7
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if the errar message device that you selected during
initialization is different from the interactive device, the
Teports appear at both devices. See the RP wverb for an

explanation of how to interpret the configuration reports.

The time required for the identification process depends on the
CPU type of the host computer and the device types configured to
it. CONVER requires approximately five seconds for each MT14600
tape drive on the system and three seconds for each D510 disk
drive. On a 990/12 system that is free of MT1400 or DSIO drives,
CONVER should complete its identification phase in approximately
one second.

NOTE

The EA verb takes over complete control of the
interrupt vectors during the identification
pTOCESS, with the exception of levels O
through 2 and the real—-time clack. Thus, an
operator—-generated interrupt from the
interactive device keyboard confuses the
identification process by producing unexpected
interrupts. After the CPU environment report
completes, you may interrupt the output of the
other configuration reports by pressing the
pause key on the interactive device.

G.7.2 Display Device Menu (DM) Verb
The DM wverb writes a list of the devices that CONVER is able to
identify. The following is a list of supported devices:

ND. DEVICE
1104 ——= EIA/TTY DEVICE

1108 —— 211 VDT
110€C — 213 VDT

1204 —— COM-IF

1304 —— FDBCO 555D

1404 —— 1& 1/0 2230, 2260, PRINTRONIX
2304 —— TILINE MAG-TAPE. 9774

233C ——= TILINE MAG-TAPE. MT1400
=308 ~- FDi10OC DSDD

230C —-—- DS31/32 DIABLOC DISK

2310 —— DS10 CARTRIDGE DISK
2314 —— D529 TRIDENT DISK
2318 —— DS5S0 TRIDENT DISK
231C -— DS200 TRIDENT DISK

G-8 245400-2701
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2320 ~~ CDi400 — FIX OR REM - 1 TRK/CYL
2324 -- CD1400 — FIX - 3 TRK/CYL
2328 —— CD1400 - FIX ~ 5 TRK/CYL
232C —— DSB0C 80 MB DISK

2330 —-- DS300 300MB DISK

2360 —— WD5D00 DISK

233C —— WDBOO — 3 TRK/CYL

2340 —— WDBOO - 7 TRK/CYL

2344 —- DSDD DISKETTE FOR WD BACKUP
234B —— TILINE CARTRIDGE TAPE UNIT
234C —— MEMORY CONTROLLER, 16K W/ECC
2350 ~—~ MEMORY CONTROLLER, 16K CACHE
2354 —-— MEMDORY CONTROLLER., &4K CACHE
2358 -~ MEMORY CONTROLLER. CCC

Each number under the NO. column is the AST (automatic system

test) part number associated with the entry in the DEVICE column.
You can use these numbers to interpret the BP entries produced by

the AR wverh.

G. 7.3 Report Current Information (RPF) Verb

You must execute the EA verb at least once before executing the RP
verh separately. The RP verb takes the information accumulated by
the 1last execution af the EA verb and produces a CPU environment
report. An example of the report format is as follows:

CPU IS5 (type)
CLOCK INTERRUPT LEVEL = XX

One of the following messages is displayed next:
CRU EXPANSION CHASSIS PRESENT-(lists chassis present)
NGO CRYU E;;ANSIDN CHASSIS PRESENT-
The following message is displayed next:
MEMORY: FROM 2>XXXXXX TO >XXXXXX
It then gives you the aption to produce the following reports:
1. A CRU map report
2. A device ideﬁtification report
I+ the error message device that you selected during
initialization is different from the interactive device., the
reports appear at both devices.

The prompt for the first optional report appears as follows:

OUTFUT CRU MAP 77 DEF=1 -

745400-9701 G-9



CONVER Diagnostic Utility General Diagnostic Information

Accept the default if yov want to produce the CRU map. Dtherwise,
enter O. An example of the output for this report appears as
follows:

CRU MAP

00 20 40 &0 BO AC €O EO 100 ... 1EO
Q000 X . X . X X X X X ..
0200 . . .
0400 . . X
0400

In +this map. the low--order addresses move from left to right; the
high-order addresses from top to bottom. For example. the ¢first
entry in the table is for address 0000. The next address to the
Tight is 0020. The next address down is O0200. Each entry in the
map Tepresents 16 bits of the CRU. The CRU sets the bits of an
address without a device present to all’ 1‘s. The map places a
period ({.) for each address without a device present (all “1’s)
and an "X" for each address with a device present (at least one of
the bits was a 0). Note that CONVER ignores on-board ports of the
/5% and the /10A CPUs. The prompt for the second optional report
appears as follows: :

"OUTPUT DEVICE INFORMATION 77 DEF=1 -".

Accept the default if youv want a table of the devices configured
on your system. An example of a device information table appears
as follows:

ADDR  INT CH PO TYPE-ID DEVICE—-NAME
0440 g 1 3 CONFIRMED 211 v-D-T
0100 SUSPECTED DEVICE NOT IDENTIFIABLE,

CRU RESPONSE >408D

O0EQ A CONFIRMED 11 V-D-T

Q0Co A CONF IRMED 211 v-D-T

0080 B CONF IRMED FDB0OO S585D

0040 4 CONF IRMED COM-IF ID = 7F

0000 -] CONF IRMED EIA/TTY DEVICE

F800LO0 D CONFIRMED DS200 TRIDENT DISK
F810uv0 C SOFFLINEL DS31/32 DIABLO DISK
F820uv0 7 CONFIRMED FD1000O DSDD

F820ul 7 CONF IRMED FD1000 DSDD

Feao 8 CONFIRMED TILINE MAG-TAPE, MT1&600
F?00 SUSPECTED TILINE DEVICE NOT IDENTIFIABLE

G-10 245400-2701
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Interpret the tahkle headings as follows:

ADDR CRU DR TILINE base address (in hexadecimal).
The address may be followed by a unit
number (uX).

INT Interrupt level associated with the device.

CH Expansion chassis number (appears only if
expansion chassis is present).

PO Position number {(appears if device is in an
expansion chassis).

TYPE—-ID Status of the devices at the address.
DEVICE NAME Name of device (if identifiable)
Keep the following in mind when interpreting the data:

# Entries under TYPE-ID can be listed as CONFIRMED,
SUSPECTED, or >0OFFLINE<. CONFIRMED means CONVER made a
positive identification. SUSPECTED means CONVER made a
limited identification. If a device is suspected, CONVER
either gives you its best guess at a specific device,
tells you the class of the device, or says only that it
cannot identify the device. >OFFLINEX means CONVER
identified the device but found the device offline.

# The on—board ports of /5 and /10A CPU types (starting at
CRU address >1700) are not reported.

G.7.4 AR —— Automatic Report (AR} Verb

You must execute the EA verb at least once before executing the AR
verb. The AR verb transfers a configuration file %o & remote
system. The +file is formatted in ASCII and contains the CPU and
device information. The file record is printable on a standard
terminal. A pair of @ symbols terminate a record.

The rveport is divided into blocks, One @ symbol terminates each

block. The #irst block gives you information on the CPU
environment. It appears in the following format:

CPUxxx

BAxxxxxx

Edxxxxxx

ENxx <(appearance is variable)

F45400-9701 G-11
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Interpret the entries as follows:

# CPUxxx gives you the 990 model number (xxx is equal to
either 004, 005, O0A, 10A, or 0O0C).

# DBAxxxxxx gives you the beginning address of the memory
areas.

* EAxxxxxx gives you the ending address of the memory area.

# ENxx gives you +the CRU expansion chassis number (if
present). One entry appears for each expansion chassis
present.

Each block that follows the CPU environment block describes one of
the devices in the system. 0Only devices that the RP or EA verbs
list as CONFIRMED are described by the AR verb. A TILINE DISK may
be confirmed by the RP but not recognized by the AR verb because
its store register results do not match any known device, In this
case; the AR verb reports the reference part number as >23FF.

Each device block contains one or more lines. Each line begins
with a two— or three—character identifier. Interpret entries
according to their indentifiers, which are as follows:

# DBPxxxx gives you the reference part number for the device
controller, To translate the meaning of xxxx, execute
the DM verb and look through the menu until you find the
device referenced by xxxzx. However, ysu can come %o a
general understanding of ixxx by analyzing the meaning of
the nibbhles, as follows:

Mibble Meaning
1xxx CRU devices

2XXx TILINE devices
xixx 1/0 devices (such as VDT9211)

x2xx Communications devices {(such as COM-IF}

x3xx Storage devices (such as FD100O)

xqxx Output-only devices (such as printers)

xxFF Incompletely determined devices (xx describes

known information)
xFFF Unknown devices (not identified)

As you can see, the two high-order nibbles describe the device
type, and the two low-order nibbles describe <the unique
identifiable device:
# TLxxxx gives you the TILINE base address of a device.
For disk and tape devices, the last two hits of this
number give the unit number.

# CRxxxx gives you the CRU base address of a device.
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# INxx gives you the interrupt level of the device.

# CExx gives you the expansion chassis number (appears aonly
if an expansion chassis is present).

# CIxx gives you the chassis position number (appears if
device is an expansion chassis).

6.8 INFORMATIVE MESSAGES

The CONVER diagnostic vtility may produce the following
informative message during execution:

##% CONVER MEMORY HAS ERRORS _
MEM ERROR AT >XXXX, 18 >XXXX, SHOULD BE >XXXX, BAD BITS ARE 2>XXXX

CONVER writes this message at the end of initialization if it
detects memory errors in the area where CONVER is going to
build its device tables.

FDBOO SELFTEST FAIL #X <variable part failure message>
CONVER writes this message for each FDBOO self—-test that
fails. The message tells you the self-test that failed and
the hardware component that is malfunctioning.

UNRECOGNIZED TILINE DISK CONTROLLER
STORE REGISTER RESULTS ARE:
WORDS/TRACK . . L »XXXX
SECTORS/TRACK . . *00XX
OVERHEAD/RECORD . 0QOXX
TRACKS/CYLINDER . >XXXX

CYLINDERS/UNIT . »XXXX
CONVER writes +this message if it identifies a device as a

TILINE disk controller but finds that the controller does not
return recognizable store registers values. In other words,
CONVER cannot identify the type of disk drive connected to
the controller.

### ERROR: NO INTERRUPT RECEIVED FROM ABOVE DEVICE
CONVER writes this message if it can positively identify a
device’s type but cannot generate an interrupt from the

device.
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##4% ERROR: UNMEXPECTED INTERRUPT RECEIVED. LEVEL X, CHASSIS
X, POSITION X
CONVER writes out this message in the following two cases:

# When CONVER recei#es an unexpected interrupt

# When & device generates multiple interrupts when
CONVER only asked for one

In both cases, CONVER performs an I/0 reset, since it has ho
other way to clear the interrupt.

UNCLEARABLE INTERRUPT-RETURN TO DOCS
CONVER writes this message if its attempt ¢to clear an
interrupt fails. 1t aborts the identification process and
returns controel to DOCS.

EXECUTE EA VERB FIRST
CONVER writes &his message if you attempt to execute one of
the report verbs (AR or RP) without first executing <the EA
verb, 1t also appears if one of the report wverbs is
requested and the IT verb was executed since the last
execution of the EA verb.
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Appendix H

Cross—Reference of ASCII Characters With Hexadecimal Codes

ASCII Hex. ASCII Hex.
Character Code Character Code
NUL 00 o 30
SOH 01 1 31
STX% 02 2 32
ETX 03 3 33
EOT 04 4 34
ENG 05 5 35
ACH 06 ) 36
BEL 07 7 37
BS 0B a8 a8
HT Q9 9 a9
LF 0A A 41
vT (0):] B 42
FF ac c 43
CR oD D 44
S0 CE E 45
S1 OF F 456
DLE 1G G 47
DC1 11 H 48
DCcz2 12 1 49
DCc3 13 J 4A
DC4 14 K 4R
NAK 15 L 4C
SYN 146 M 4ap
ETB 17 N 4E
CAN 18 0 4F
EM 19 P 50
SuB 1A (€} 51
ESC iB R 52
FS iC S 23
GS 1D T 24
RS i1E U 55
us iF v 54
SPACE 20 W 97
! 21 X ] )
. 2E Y a9
/ 2F V4 A
- 3F DEL 7F
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Appendix I

S200 Self-Tests

1.1 INTRODUCTION

This section describes the self—test and extended—test diagnostics
routines developed for the Business System 200. The section also
covers self—-test operations, self—test error reports, extended-

test operations: and extended—test error reports

1.2 TEST REGUIREMENTS

The Business System 200 with its associated peripherals is the
only hardware required to execute these diagnostics.

1.3 TEST CHARACTERISTICS

The 5200 microprocessor Self-Test begins operation when you power-—
up the system. The self-test checks the logic and memory on the
5200 board and begins the initial program 1lead (IPL) operation
vpon successful completion. The self-test takes approximately ten
seconds tp execute. The 8200 Self-Test completes before the
display and keyhoard tests; thus when the display and keyboard
tests complete, the initialization process begins immediately.

I.4 DESCRIPTIONS OF SELF-TESTS

The +following paragraphs describe the self-tests for each of the
5200 companents,
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1.4.1 9900 CPU Test

This test checks the central processing unit (CPU). The CPU test
has two parts. The first part checks all the 9900 instructions.
The second part checks the addressing ability. The test uses one
instruction from each format group to check all applicable
addressing modes. If the test succeeds, execution proceeds to
check the rvead-only memory {(ROM). If +the test fails, the
associated error light-emitting diode (LED) remains on, and no
further operations occur. The CPU executes an IDLE instruction.

1.4.2 ROM Validity Test

This +test «checks +the 8200 ROM for validity by using a cyclic
redundancy check (CRC), specifically, a CRC—-14 polynomial
checksuom, This test detects most multibit errors. If the test
fails, the associated error LED remains .on, and testing halts
{IDLE). If the test succeeds, the PBI logic test executes next.

1.4.3 PBI Logic Test

This test checks +the Peripheral Bus Interface (PBI) lagic fer
proper operation. If the test fails, the system records the error
status and testing continues. If the test succeeds: testing. also
continues. The PBI remains in 8 ready state.

1.4.4 HMemory Test

The first part of this test «checks the memary parity logic.
including parity generation and error detection. If the test
detects an error, no further memory testing occurs and the self-
test proceeds with the next test. The system records the error
for reporting at the end of the S200 Self-Test.

If <the first part of the test detects no error, the second part

begins, checking all memory with four unique patterns. The four
patterns «cycle to check for addressing errors and bits that fail
to switch condition properly. If the test detects an error, the

system records it for reporting at the end of the S200 Seléf-Test
it does not report which address or pattern failed

I.4.5 THMS599201 Interval Timer Test

This test verifies that the 9901 interval timer is operational by
testing with the maximum count timed by an instruction loop. The
test checks both the time and interrupt generation. I1f the test
detects an error, the system records it for reporting at the end
of the 5200 Self-Test.
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I.4 6 TM5?27901 Interrupt Function Test

This test checks +the 9901 interrupt function on interrupt 1
(diagnostic interrupt), interrupt 2 (error interrupt), and
interrupt 3 (9901 interval timer). I+ the test detects an error.
the system records it for reporting at the end of the 5200 Self-—

Test.

1.4.7 Communications Option Test

This test checks for the presence of the communications oaption
(COMM-OPTION) and executes further tests if apprapriate. The test
checks only the functions of the 2902/9903 integrated circuits
(ICs). The test executes in the onboard loopback mode. No
special loophack connector is needed. I# the test detects an
error, the system records it for reporting at the end of the G200

Selé-Test.

I.5 BSELF-TEST COMPLETION

The 5200 Self-Test takes approximately ten seconds to run. When
the test completes, the error LEDs set by the test do not further
change. The S200 now waits wuntil the display and keyboard

components are anline.

I.5.1 System Initialization
After the 5200 Self-Test completes and the display and keyhoard
components are online, the self-—-test initializes system parameters -

to the following values:

# Communication parameters

2600 baud

)

- Npo parity, zero fill-in parity bit
— Full duplex (DC1/DC3 protocol)

— No fail-safe disconnect

- No discennect

— Receive parity not checked

—~ DELL character for a time—-+fill character
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# Transmission parameters

Character mode——mno self echeo

No line turn-around (LTA) transmitted on carriage
return

TTY mode——echo

# Operational parameters

Cursor position—buffer address
Cursor wrap on

Cursor blink off

Attribute select——high intensity
Dark background

No keyboard lock after an AID byte
Short beep for a bell character
Attention interrupt off

No select——alternate keypad
Function keys F1 through Fi2--nonprogrammable
New line = carriage return (CR) key

Stop at first end-of-line (EOL) or end—of-file
{EOF)

Print output——convert nulls to spaces
Transmit CR line feed (LF) on margin reads
Attributes not transmitted to host

Normal row column addressing

Erase with nulls

Printer — CR LF on EOL

Print to AUX-1

1-4 245400-92701
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1.5.2 Load Sequence
When the system initizlization completes, the self-test writes the

message BEGIN SYSTEM LDAD to the center of the screen and begins a
2. 5-second wait. This wait allows time for entry into the
extended—test mode. Bee paragraph I-1D for more information on
entry into extended-test mode.

Upon expivation of the wait time, the normal load sequence begins.
The system finds the highest priority write—enabled disk and reads
the TRACK1 loader. Execution continues in the TRACK1 loader and
then goes on to the operating system itself.

If the self—-test completes successfully, you can shorten the 2 5-
second wait time by striking any key other than N or ESC (escape)

I+ the self-test fails, yovu can attempt an initial program load
(IPL) by striking any key other than N or ESC.

I1.5.3 Elapsed Time Since Power—Up

Approximately 23 seconds elapse between power—up and the start of
reading the TRACK] loader. The time may be longer if the display
component contains optional character ROMs.

1.5. 4 Default Load Device Selection :
The IPL sequence begins the load on the lowest numbered disk that
is write enabled. See paragraph I.12. 1 €for disk unit and select

bit assignment.

I.&6 GSELF-TEST ERROR REPORTS

The S200 fauvlt LEDs are fail-safe error indicators. Visibie
through the ventilation grill on the top right-hand side of the
display cabinet, these LEDs provide error indication even if the
display and keyboard components fail their self-test.
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I.7 FAULT LED ASSIGNMENT

Each 1lit LED illuminates a number on a clear plastic insert above
the LEDs. The illuminated number indicates a specific test
condition or failure, as shown in the fellowing chart:

The green LED (#1) is the LED closest to the front of the display
cabinet. The red LED (#8) is the LED farthest away from the front
of the cabinet.

LED Self-Test LED
Mumber Indication (if on) Color

8 COMM Option failure Red {(back)
7 PBI failure Red

& 2902 failure Red

9 2201 failure Red

4 RAM failore Red

3 ROMCRC failure Red

2 CPYU failvre Red .

1 Self-Test success Green {(front)

1.7.1 LED Sequence During Self-Test
The LEDs appear in the following sequence:

i. A1l LEDs light when Qou power—up the system.

2. LED-1, the green LED: turns off immediately. I+ the CPU
fails to function, all the LEDs remain 1lit.

3. LED-2, the first red LED, turns off after the CPU passes
the self—-test. If the CPU fails the self-test, this LED
Temains on and no further testing occurs. Thus, all the
Ted LEDs Tremain lit.

4. LED-3 turns off after the ROM passes the CRC wvalidity
test. If the ROM test fails, this LED remains on and no
further testing occurs. Thus, only LED—1 and LED—-2Z are
off. This tLest takes approximately one second to
complete.

2. LED-7 turns off after the PBI onhoard logict passes the
self—-test, If +the PBI fails, this LED remains on, but
pass or fail, testing continues. Note that this test is
cut of LED numerical seguence.

I-46 ?245400-9701



General Diagnostic Information 5200 Self-Tests

&, LED-4 turns off after the tTandom—access memory (RAM)
passes the self-test. I# the RAM fails, the LED remains
en and testing continues. RAM failure covuld be serious
enough to cause 5200 Self-Test failure, disallowing any
other tests to proceed. This test takes approximately
B.95 seconds to complete.

7. LED-5 turns off after the 9901 passes the self-test. It
the 9901 fails:. this LED remains on, but pass or fail,
testing continves.

8. LED-&6 turns off after the 9902 passes the self-test. If
the 92202 +fails, this LED remains on: but pass or fail,
testing continues.

9. LED-B turns off after the COMM-OPTION board either is
found to be absent or passes the self-test. If the
COMM-OPTION fails, this LED remains on. but pass or
fail, testing continues.

1.8 GSELF-TEST ERROR MESSAGES TO DISPLAY

As the self-test proceeds with the minor favlt tests (LEDs 3
through 81}, the system Tecords descriptive messages for
presentation on the display screen.

The system presents these self-test failure messages on the
display screen after it is initialized. The +test—-specific error
messages appear in the center of the display screen. The message
SELF TEST FAILURE appears in high-intensity characters at the
Tight end of line 24 (bottom right corner of your screen). The
terminal sounds a short tone (@ beep) when presenting the message

The self-test error messages are listed in the following
paragraphs in the order of possible occurrence. If you receive a
message occurring later in the list, the earlier tests have all
passed successfully.
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1.8.1 PBI Test Failure Message

PBI FAILURE

This message indicates that the check of the PBI logic
failed,

Possible causes of Pailure include a PBI cable plugged in
improperly, a bad PBI cable, a malfunctioning PBI formatter
board. PBI parity generation/checking failure, device
attention interrupt failure, or f£ailure of the line drivers.

1.8.2 RAM Test Failure Messages

RAM PARITY FAILURE

This message indicates that the RAM parity generation or
checking logic has a fault, I# this occurs, no further RAM
tests execute.

Possible causes of failure include chip failure or timing
failure.

RAM FAILURE

This message indicates that a memory location failed to store
a test pattern properly. The lpocation of the error is not
reported.

Possible causes of failure include chip failure, bhad address
decode, timing failure, or stuck bit fault..

.83 9901 Test Failure Messages

7901

7201

TIMER FAILURE
This message indicates that the timer function of +the 9901
has failed.

Possible causes of failure include bad 9901, faulty CRU
logic, or system timing failure,

INTERRUPT FAILURE
This message indicates that the interrupt function of the
9201 failed.

Possible causes of failure include bad 9%01, faulty CRU
logic, or system timing failure. s1

1.8.4 /902 Test Failure Message

7202 FAILURE

This message indicates that the 9902 {used ¢to communicate
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with the display and keyboard components) has failed.

Possible «causes of failure include bad 9902, faulty CRU
decode, or a2 bad ?901.

I.8.5 COMM-DPTION Test Failure Messages

COMM-OPTION TOTAL FAILURE
This message indicates that the CRU bit indicating the
presence of the COMM-OPTION is trve and the test found no
responding device to test

If this errer occurs and the COMM-OPTION is really not
present., possible cavuses of failure include CRU favult or
incorrectly connected board.

COMM—-OPTION ERROR AT >BOO FAILURE
This message indicates the CRU base address of the port
failing the test. This message occurs when a device is
responding but is not identifiable as a 9902 or a 9903, The
same message can occur for the CRU base address of >BBO.

Possible causes of failure include a bad 9902 or 9903,
improper IC installation, or CRU failure

NOTE

A value preceded by a right angle bracket ()
indicates a hexadecimal value.

COMM-OPTION 99202 AT >BOO FAILURE
The CRU base address of the 9902 is »B0O. This indicates
that the 9902 has failed its timer tests or data pattern
tests. Note that it did respond enough %o be identified as a
9702. The same message can occur for the CRU base address of
>BEO.

Possible causes of failure include a bad 9902, improper IC
installation, or CRU failure.

COMM-OPTION 9903 AT >BO0O FAILURE
The CRU base address of the 9903 is 2>B00O. This indicates
that +the 9903 has failed its timer tests or data pattern
tests. Note that it did respond enough to he identified as a
9203, The same message can occur for the CRU base address of
>B8O.

Possible causes of failure include a bad 9903, improper IC
installation, or CRU failure.
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I.9 EXTENDED-TEST OFERATION

The following paragraphs distuss the extended-test mode of
operation.

1.10 ENTERING EXTENDED-TEST MODE

If the self-test succeeds, you can press the N or EEC key before
the beginning of the IPL to place the system into the extended-—
test mode. Selection of the extended-test mode must take place
during the 2.5-second interval between appearance of the message
BEGIN SYSTEM LOAD and the actual beginning of IPL.

I1# the self-test fails, you can press the N or ESC to place the
system idinto the extended—test mode. The system does not attempt
to execute an IPL if the self—test detects errors.

I# the system detects the PBI run—in connector, the system enters
the extended—test mode avtomatically at the end of the self-test.
The system immediately displays the extended—test menu.

If you do not want to enter the extended test mode, press any
~other key, and the IPL process begins immediately.

I.11 EXTENDED-TEST MENU

The extended—-test menuv appears at the top of the display screen
when the system enters the extended—test mode, as follows:

F1 - LOAD DREVICE F4 - 9902/940 F7 — KEY ECHO
F2 — TEST & BOOT F5 - COMM-OPTION F8 - 10 TESTS
F3 - RAM TEST F6 — PB1 TESTS F? — BET TEST LOOP MODE

I1.12 EXTENDED-TEST SELECTIONS

After the extended—-test menu appears, press one of the special
function keys to select the desired function. These functions
include selection of a previously defined load device. return to
self—test mode, or selection of various extended-tests.

The +following paragraphs describe the Tesults for each specisl

function key (Fn) selection.

I.12.1 Load Device
I1f you press the F1 key, the select device for +the IPL message
SELECT — {F1....:FBY = appears on the screen below the menu.
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Press the appropriate function key (F1 through FB) to select the
desired load device, The IPL begins immediately after load device

selection.

The function key to disk unit standard assignment is as follows:

Disk Functian Select

Unit Key Bit Number
DS1 F2 4 (>08)
D52 Fé o (>04)
DS3 F7 & (>02)
D54 F8 7 (>01)
D55 Fi 0 (>B0)
DS& Fa 1 (>40)
D57 F3 2 (>20)
Ds8 F4 3 (>10)

The defavlt load sequence follows the order in which the disk
units appear in the preceding list. In the default sequence. the
system looks for the first write—-enabled disk unit., beginning with
DSO1. It then attempts to load from that disk unit.

The system ignores magnetic tape wunits during the default IFL
process, However, if a magnetic tape is specified by the function
key, the system attempts an IPL from that device. The tape shauld
contain the tape equivalent o0f a TRACK1 1loader in its first
recard.

To return to the extended—test menu without selecting a device,
press the ESC key. To begin the default 1load sequence, press the
F2 key, as described in the following paragraph.

1.12.2 Test and Boot
If you press the F2 key, the restart IPL process message
RESTART. . . appears on the screen below the menu

The system immediately returns to the beginning of the self-test
8s if the unit was just powered—up. At the end of self-test, the
system begins the default IPL process unless you return the system
to the extended-test mode.

1.12.3 RAM Test )
I# you press the F3 key, the extended—test message RAM TEST

appears on the screen below the menu.

This test takes approximately 30 seconds to complete. The RAM
test reports only the first accurrence of an errToT in a memory
test area. Testing continues with the next area. The system
tests the memory parity logic first. Then it tests the RAM, using
14 different test patterns. The memory test areas are >7C00
through >7EEQ. >4 through >7BFE, and >7000 through >FFFa&.
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I.12.4 9902/740
If you press the F4 key, the extended-test message 9902-940 TEST
appears on the screen below the menu.

This test exercises the 97902/940 input/output {(1/0) part. This
1/0 port is used for communication between the 9902 and the
display and keyboard components. Test execution consists of
running the following tests:

¥ 9902 chip test

# Loopback test

# Cursor position test

# All display and keyboard self-tests

At the end of this test, a ROM status message appears with the
following format:

ROM STATUS: <ssssses
The six characters give the ROM status. See paragraph I.15 2 for

more information

1.12. 5 COMM-DPTION

1f you press the F3 key, the extended-test message COMM-OPTION
TEST appears on the screen below the menu

This tests the 9902 and 9903 in internal loopback mode. The

system displays the message COMM—-OPTION NOT PRESENT on the screen
below the menu if the communications option is not installed.

1.12. 6 PRI Tests
1f you press the F& key, the PBI operational test message PBI TEST
appears on the screen below the menu

This test asserts reset on the PBI (%o get an effective onboard
loppback mode) and checks all 256 B-bit data patterns.

This test communicates with each device present. It executes +the
focllowing series of PBI commands to each responding device with
the exception of magnetic tape devices:

# Restopre

% Diagnostic Loopback

# Return Peripheral Parameter Block

# Store Registers
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The system checks responses for any completion errors. Only the
diagnostic loopback data is checked for validity. The test checks
all data transfers for the corrert record length.

I1.12.7 HKey Echo
I# you press the F7 key, the extended-test message KEY ECHD TEST

appears on the screen below the menu.

This test reads the terminal keyboard and displays the input
tharacters on the video screen.

I1f you press the ESC key twice, the key echo test terminates

Pressing the ESC key followed by any other key or key sequence
results in that sequence being sent to the display and keyboard
components. This allows sending of special escape sequences
without vsing the offline mode,

1.12.8 1D Tests
If you press the FB key, the extended—test message IO TESTS

appears on the screen below the menu.

These tests check the Portable Test Bystem (PTS) loapback. output
to the AUX port, and output to the screen.

If the PTS is present, the test sends the same escape sequence the
display and keyboard components use to do a loopback test. The
sequence wused 1is: ESC @ ESC (test pattern 220 through >7E ESC).

The PTS replies with the test pattern.

The test then writes a rotating print pattern to +the AUX port.
The pattern consists of 40 lines of print, Each line consists of
78 characters followed by a CR LF sequence. The characters
written are from 20 throuvgh >7E (ASCII character sequence of a
blank through the tilde character).

The test then writes 20 lines of the same rotating print pattern
to the display screen,

I.12.9 Set Test Loop Made
I# you press the F9 key (shift F1), the extended-test message

ENTER L.OOP-COUNT AND TESTS appears on the screen below the menu
Enter instructions for this test in the following format:

nnonnn Fnn Fn Fn Fn Fn CR

where:

nnnNn is a series of digits that indicates the
number of times the test(s) should loap.
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Fn Fn Fn Fn Fn is a series of Fn keys, entered in the
uorder of desired testing.

CR is the carriage Teturn key that terminates

the loop count/test list.

The 1loop count you specify is displayed on the screen when the
system receives the CR key indicating the end of instructions.

The masimum number of test lcaops allowed is &35, 535. (Any entry
larger than this results in a lcop count of 65,535.) If no loop
count or a loop <count of O is specified, the test loops

indefinitely (65,535 passes if uninterrupted). Press the F1 key
to terminate the loop upon completion of the current test.

Only tests F3 +through FB are allowed in the test list. The key
sequence #= is alsp allowed. The #= sequence 1is the functional
equivalent of the F13 hkey. This sequence Teports the current test
loop status and can be used as often as desired in the test loop
sequence. The maximum number of Fn keys allowed in the 1list is
32. I# no Fn keys are specified, tests F3 through F&6 are executed
in sequence for each pass through the loop.

Upon receipt of the CR, the system displays the following message:
n # TESTS Ltest listl. The n is the specified loop count and the
[test list]l is a list of the requested test numbers, or 3-6 if the
defavult test sequence is selected. The first test begins after
output of the test loop information. Press the #= key sequence to
see the current test loop status. Status is reported vpon
completion of the current test. Testing continues after the
status report.

Press the ESC key before pressing the RETURN key to clear the
instruction information and restart the input process. Press the
ESC key twice to exit the locp mode setup sequence and return the
system to the extended—-test menu selection state
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After the specified number of test loops or other termination of
the test sequence, the system reports the total number of errars
encountered and the total number of loops executed. This report

message appears as follows:

n ERRORS m PASSES

where:
n represents the number of errors.

m tepresents the number of passes (lpops).

The system displays the extended—-test menu for further selection.

When the system executes extended-tests inm +the loop mode., it
suppresses test header messages. A summary at the completion of
the loop reports any error messages. Individual non-loop tests
report a test header and error messages. A test header followed
by the extended-—-test menu indicates successful completion of the

test,

I.12. 10 Of¢fline Function
If you press the F11 key (shift F3), the special message OFFLINE

FUNCTION ENABLED appears on the screen below the menu.

This test sends the proper sequences to the display and keyboard
components to allow the ALT 4 key sequence to set the display and
keyboard to the offline mode. The display and keyboard components
retain this ability until power is cycled. This special function
cannot be performed in the loop test mode.

I1.12. 11 Ovutput Pattern Test
If you press the F12 key (shift F4), the special output pattern
test appears on the display screen.

This test sends a continuous stream of the letter O to the display
SCTEED. If you press any key on the keyboard, this test

terminates. This special test cannct be performed in the loap
test mode.

I.13 Fn KEY REFPRESENTATIONS

When you select the extended-test mode, the 5200 sets the function

keys to generate a specific string when pressed. Each function
key generates a ftwo—byte string. The first byte is always a #
{number sign, =23). The second byte is the ouvtput value of 330
plus n.
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The following list shows the actual string produced when you press
@ given function key:

F1 — #1} F4 — #4 F7 — #7 F10 - #:

F2 — #2 F5 — #5 FB - #B Fitl1 — #;

F3 — #3 F& — #6 F? - #9 Fl2 - #<
Note that F? through F12 are shifted keys. F10 is not used. in
addition to the preceding sequences, the #= key sequence is used
as the functional equivilent of Fi13. ({The keyboard electronics do

not allow F keys beyond F12 to be set to generate a string.) You
tan obtain any of the Fn key functions by pressing the equivalent
key sequence as previously listed.

I.14 EXTENDED-TEST ERROR REPORTS

After completion of +the individual tests, the error messages
appear below the test header that appears below the extended-test
menu. When operating in loop mode, the system does not write test
headers. only error messages.

1.15 EXTENDED~TEST ERROR MESSAGES

The extended—test error messages are 1listed in +the following
paragraphs in the order of possible occurrence by function key
SEQUENCEe.

I.15.1 F3 —— RAM TEST ERRDOR MESSAGES

RAM PARITY FAILURE
This message indicates that the system detected a fault in
the RAM parity 1logic. Further testing of RAM is skipped

after this error.

Possible causes of the error include chip failure, CRU
failure, or timing failure.
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RAM ERROR: aaaa, rvrrr, pppp: €eeee
asaaa 1is the RAM address that has an error.
rrrr is the incorrect value that was read from RAM.

pppp is the correct test pattern that should have been in
RAM.

eeee is the word in error, Any 1 in this word indicates a
bit in error.

Further testing of the particular test area is skipped after
the first error.

Possible causes of the error include bad RAM chip, bad
address logic, bad data path, or bad timing

RAM PARITY ERROR DETECTED
This ervor indicates that & parity error occurred in a

particular test area. If no data error was reported, the
data patterns have completed correctly, and the RAM chip
associated with parity is suspect.

Possible causes of failure include bad RAM chip, bad address
logic, bad data path. or bad timing.
1.15.2 F4 -- ?902/940 ROM Status Message

ROM S5TATUS: S855658
556685 is the display and keyboard components ROM status

reply. This contains the information as to the ROM version
and revision number. Refer to the OPTI 900 Model 240
Electronic Video Terminal Systems Manual, part number

2:213826~-9701, for more information.

This message is skipped if the test is executed in loop mode

1.15.3 F4 —- 97202/940 Error Messages

240 LOOPBACK TEST FAILURE
The display and keyboard components failed to correctly
execute the Extended Write Loopback command. This <test
checks character patterns from 220 through >7E.

2?40 CURSOR POSITION TEST FAILURE
The display and keyboard components have not correctly
executed or replied to a series of commands to read and

position the cursor.
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240 SELF-TEST REPLY FAILURE
The display and keyboard components have not replied in 80
seconds to the Extended Write command to execute a self-test,

240 SELF-TEST ¥ FAILURE
The display and keyboard comporents have veplied to a self-
test command with a failure indication. The question mark
(?) is the test character (C, D, E, F, 6, H, or I}). See the
240 _EVT Systems Manual for a description of the self-test.

1.15.4 FS5 —— COMM-OPTIONM Error Messages

COMM-OPTION TOTAL FAILURE
This message indicates that the CRU bit indicating the
presence of the communications option is true and the ¢est
found no respeonding device to test.

I# this error occurs and the COMM-OPTION is not present,
possible causes of failure include CRU fault or incorrectly
connected board.

COMM-OPTION ERROR AT >B0O0O FAILURE ,
This message indicates the CRU base address of the port
failing the test. This message occurs when a device is
responding but is not identifiable as a 99202 or a 9903, The
same message can occur for the CRU base address of >>B80.

Possible causes of <failure include a bad 9902 or 9903,
improper IC installation., or CRU failure.

COMM-OPTION 9902 AT >B0O0O FAILURE
The CRU base address of the 77902 is >B0O0. This indicates
that the 2902 has failed its timer tests or data pattern
tests. Note that it did respond enough to be identified as a

?902. The same message can accur for the CRU base address af
>BB0.

Possible causes of failure include a bad 97902, improper IC
installation, or CRU +failure.
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COMM—-OPTION 9203 AT >B0O0 FAILURE
The CRU hase address of the 9903 is >BOO. This indicates

that the 9903 has failed its timer tests or data pattern
tests. Note that it did respond enough to be identified as a
99203. The same message tan oaccur for the CRU base address of

>B80.

Possible cavuses of failure include a bad %9903, improper IC
installation, or CRU failure.
I.15. 5 F& — PBI TESTS Error Messages

FBI FAILURE .
This message indicates that the «check of the PBI 1logic

failed.

Possible causes of #failure include PBI cable plugged in
improperly. had PBI cables; malfunctioning PBI formatter
board, PRI parity generation/checking failure, device

attention interrupt failure, or failure of the line drivers.

NGO PBI DEVICE PRESENT
There was no teply to a PBI rteset command.

Possible causes of failure include PBI cable not plugged in

(or improperly plugged in), the disk units are not powered-
up, or the PBI device has failed.

PBI UNIT v BTATUS ss COMMAND >ccce TIMED OUT
u is the unit number under test.

cg is the most recent status byte from that unit.
cccc is the command code to the formatter, and it has not
responded in five seconds. See PBI documentation for a

description of the code.

PBI UNIT u STATUS ss WRONG NUMBER OF DATA BYTES
U is the unit number under test.

es is the maost recent status byte from that unit.

The formatter/device has replied with an incorrect number of
data bytes.
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PBI UNIT v STATUS ss ABNORMAL COMPLETION ddee
v is the unit number under test.

s5 is the most recent status byte from that unit.

ddee is the abnormal completion code. The high byte dd is
the device selection bit. The low byte ee is the error code
described in paragraph I.5. 3.

PBI UNIT v STATUS ss DEVICE SELF-TEST ERROR >ecee FAILURE
U is the unit number under test.

55 1s the most recent status byte from that unit.

eeee igs the self-test error code. See the mass storage
device documentation. '
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PBI UNIT u STATUS ss LOOPBACK TEST FAILURE
u is the unit number under test.

55 is the most recent status byte from that unit.

The Diagnostic Loopback command failed to veritfy.

1.16 PBI STATUS ERROR CODES

PBI status error codes that can occur in the status
listed along with the error code meanings as follows:

Code Meaning

>01 - Command validity error

>02 - Receive data parity error

03 — Time—owt——receive

>04 ~ Time—-puvt—-—send

>05 — Status hyte count error

>06 - Btatus received while command active
>07 — Loopback in hyte count error
>08 — Loaophack test failure

+09 — Formatter detected bus error
>0A — Data byte count error

>0B - G5B byte count error

>0C - Invalid unit responding

0D - Action byte parity error

0E — Time—out busy and ready

>80 ~ DAB present and ne action byte

?4353400-9701 I-21/1-22
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Appendix J

Loopback Modes

J. 1  INTRODUCTION

The communications diagnastic tests can take various paths through
the communications system under test. The path selected depends
on the loopback mode that you choose during test initialization.
This appendix explains which system components are tested in each
mode and the prervequisites to the use of each mode.

The communications tests Tun in either internal (IN) mode bor one
of three external modes:

# digital loupbaqk (DI) mode
# analog loopback (AL) mode

# far—end loopback (FE) mode

When a loopback connector., modem. or transmission medium is
installed, the test may be placed in an external mode; the test
must be run in internal mode when none of these devices is
present. Most tests require you to use the loopback connector

that has LEDs (part number 948550-0001, revision #*C or later).
The LEDs on the connector indicate the condition of bit signals
that are not looped back. The LED connector also loops back an
internal test <claock %o the transmit and receive interfaces. It
allows full external loopback testing in synchronous mode. Figure
I-1 illustrates the signals that are looped back and ¢the pin
assignments in the loopback connector.

It is recommended that you run the test first in internal mode and
then praogress through digital., analog, and then far—end made if
the system configuration permits and you have the necessary test
equipment. Table I-1 1lists the parts of the system that are
tested in each test mode. Figure J-2 illustrates the testing path
each made takes.

The system under test may be entirely local or it may he a local
system connected by transmission media to a remote CPU and
communications interface in a different area. The *transmission
medivm may be a telephone line ta another city or a twisted cable
to the next room.
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Figure J-1
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Table J-1 System Components Tested in Test Modes

Component Tested
Local Local Local Trans— Remote
Inter- Modem Modem mission Modem
Test Made face Cable Medium
Internal yes no no . no no
External:
Digital yes yes# no no no
Analog yes yes most no no
Far-End:
A—-local line
loopback yes yes yes no no
B-remote line
loopback yes yes yes yes " no
C-remote modem
analog loop-
back switch yes yes yes yes partial
D-remote CIM
with RT verb yes yes yes yes yes

Note:

Only applicable if the leoopback connector is used on %the
modem end of the cable

J. 1.1 Internal Loopback Mode

internal mode 1laaps back digital signals an the local
communications interface, testing most of the on—-board circuitry.
Noe additional hardware or special test equipment is required.
This mode can be wuvsed when you want to eliminate the CPU and
communications interface as the source of errors found when a test
is executed under another test mode.
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J. 1.2 Digital Loopback Made (External)

Digital mode tests &the 1local communications interface and,
optionally, the interface-to-modem cable. Install a loopback
connector at the modem end of the cable to test both the cable and
the interface or at the interface connector ¢to test only the
interface.

J. 1.3 Analog Loopback Mode (External)

Analog mode loops back signals at the output of the local modem
and tests the communications interface circuitry., the interface-—
to—-madem cable, and maost of the local maodem. The transmission
medium and any hardware beyond the local modem are not tested in
this mode.

Analog mode can be used only with TI modems or with vendor modems
that have a manual analog loopback switch. Vendor modems do not
normally respond to the analog logopback signal.

J.1.4 Far—-End Mode (External) _
Far—end mode %tests the local modem and the components beyond this

device. This mode is used when the modems on both ends of the
system are capable of full-duplex operation and a four-wire line
is vused between them. In this case, the +far—-end modem can be

placed in digital loopback mode to allow signals %o be transmitted
to the far—-end wmodem and looped back to the local system. This
provides a quick check of +the local system, the ¢transmission
medium, and the far—end modem.

A few modems (such as the Bell 212A) are capable of full—-duplex
operation on two-wire systems, including the switched telephone
network. If this type modem is used at bath the local and remate
sites in a system, digital loopback of +the far—end madem 1is
possible on a two-wire system.

Far—end loophack mode has a loopback path at the remote modem
where the analog signals transmitted to the remote modem are
converted to digital signals, Iiooped back, converted back to
analog. and then transmitted back to the local system.

There are four loopback points available when using far—-end mode.
The points that can be vuvsed depend on how the system is

configured. These points are discussed in the following
paragraphs.
J.1.5% Point A —— Local Line Loopback

When you make a loopback connection at this paint, signals are
loaped back at the local modem and that unit is included in ¢the
testing. {Bee item A in figure J-2.)

J-4 245400-9701
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J.1.6 Point B —- Remote Line Loopback

When you make a loopback connection at +this point, the test
transmits signals through the transmission medium up tao but not
including the remote modem and then loops these signals back.
(See item B in figure J-2.)

J. 1.7 Point C —— Remote Modem Analog Loopback Switch
A loopback connection at this point loops back signals at the
remote modem. (See item C in figure J 2.)

245400-9701 J-5
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Appendix K

Operation of the Universal Systems Terminal (UST)

K.1 INTRODUCTION

This appendix describes the operation of the Universal Systems
Terminal (UST), which replaces the loading capabilities of the
Maintenance Diagnostic Unit (MDU), and serves as an interactive
device for the actual running of DOCS and all diagnostic tests.

K.1.1 Description

The UST is a DSG Field Service tool designed to increase
the productivity of +field personnel. It consists of a TI
PRO-LITE(TM) computer with at least 254K of memory, one 720K
microfloppy disk drive, and special hardware and software.

K.1.2 The Front Panel Manitor (FPM)

The Front Panel Monitor is a special UST software package that
allows you to manipuylate any 990 s=zystem through an emulated
pragrammer ‘s panel and to run diagnostics on this system. The
FPM replaces the MDU, which contains an actual 920 programmer’s
panel and tape loading system. The FPM is used in instances
where the existing 990 front panel is not waorking or is not
there. and when ather load devices, such as the T-50. CD1400, or
FD1000, cannot be used.

The FPM replaces the standard 990 programmer‘s panel with a video
display that shows a panel at the top of the screen. It contains
the four main indicator lights (POWER. RUN. IDLE, and FAULT). the
16-bit data display, and the hexadecimal data display that is
found on the newer Business System front panels. The command
keys and switches are veplaced by program commands that can be
typed in or activated by pressing function keys on the UST.

In addition +to reduced size and quantity of media, the
diagnostics downloading capability of the MDU is duplicated in
the FPM package of the UST, with  significant improvements in
speed and reliability. 7The loading process is also made simpler
to save time and trouble

PRO-LITE is a trademark of Texas Instruments Incorporated.
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The FPM also includes advanced features which vastly increase its
usefulness., For front pamel work, long sequences af commands
called "#at finger" routines can be programmed to execute
auvtomatically with a single command. For diagnostics, the UST
can be used as an I/0 and error message device, allowing you to
run diagnostics on a system with no functional 1load or 1I/0
devices.

K. 1.3 Hardware
Gther than the PRO-LITE computer, hardware for the UST consists
of the Front Panel Interface (FPI} module and the FPI cable

CAUTION

The PRO-LITE must be powered down before you
plug in the FPI medule. Inserting or
removing any eption module while the power is
on can seriously damage your camputer.

The FPI cable can be attached or disconnected at any time,
allowing you to install the module without cannecting the cable:
and close the module up for later use.

NOTE

The FPI cable can be connected te the system
being tested while that system’s power is on.

The FPI module is a typical PRO-LITE option card with a DB-25
socket. This module looks Just like the Asynchronous
Communications (AC) module: so he sure to check the label on any
module bhefore using it. The FPI can he plugged into either of
the option slots on the left side of the PRO-LITE. It is
preconfiqured to use 1/0 address hlock >0200->02FF. When wusing
two option modules, make sure that the addresses do net conflict.
The reference guides far the UST or PRO-LITE modules list the
addresses used by each module. Communications and Modem modules
do not cause conflicts with the FPI module since thay use a
different address scheme.

Should a conflict occur: you can change the I/0 address block of
the FPI by changing a Jumper on the boavrd. Remove the four
hexagonal-head screws in the module casing and 1lift off the
cover. Then remove the bpoard carefully and orient it so the
component side faces up and the DB-25 external connector faces
away from you. The jumper toc be moved is directly above the IC
U4 and has pins labeled E1-ES (left ¢to right). The default
setting connects E1 and E2. Table K-1 lists the correct jumper
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settings for addresses >0100, >0200, and >0300. After resetting
the Jumper, carefully ¢turn the board over and fit it into the
case. Then, replace the bottom of the case and refasten it.

If you set the address to something other than 20200, you should

mark the address on the outside of the module to avoid confusion
at a later date.

Table K-1 FPI Module Jumper Settings

I/0 Address Connect Pins

>0100 El and E2

>0200 E2 and E3 (or E3 and E4)
»0300 E4 and ES

The FPI cable is specially built for the Front Panel Manitor.
The DB-25 plug connects to the FPI module: and the 20-pin
receptacle is identical to the standard frant panel connector.
The red or blue stripe on one side of the ribhon cable should be
on the right ar the top when it is plugged into the test system
CPU board. depending on the orientation of the board in the
particuvlar chassis. For information on chassis +types: consult
Appendix c of the UST Front Panel Mopitor Reference Manwual,
Version 1.0, TI part number 2533994-00C01. In all cases:, the
stripe should be oriented in the same direction as the front
panel cable it is replacing.

K.1.4 Soffware

The FPM diskette contains the file FPM.EXE, which is ¢the actual
Front Panel Monitor seofiware and some useful macros. Make backup
copies of each microfloppy diskette in the package using either
of the standard MS-DOS commands, COPY aor DISKCOPY. The contents
of each diskette are indexed on page 7-4& uof this manual.

If you have installed the FPI module, with or without attaching
the cable, you can now power on the UST. The F2?M diskette is

bootable; so +the standard MS8-DOS messages are displayed dfter a
few seconds,

Answer the date and time prompts. The computer will wait for
your command after displaying an "A>" prompt. To start the Front
Panel Manitor, answer as follows:.

A> FPM m

where:

m is a mode parameter from the following list
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Front Panel Emulation (FPE)
FPE; Reboot the System
File Loader

DOCS Conversation

arom

Either F or R will start &he Frant Panel Emuvlation mode, the only
difference being that R causes the system to vreboot, while F does
not. L selects ¢the download (loader) mode. C starts the DOCS
conversation mode in which actual tests are run. C is seldom 1if
ever used in the initial stages of UST sessions, since DOCS must
already be loaded before C can be used.

I+ you are starting with either the L or C mode. the system being
tested must be powered up. Even with R mode. you will have
problems if the 990 power is off. FPM will return an error
message stating that you camnot reboot a powered-down computer.
You do not need to power up the test system if you are using the
F mode, but you will still get an error message.

To leave the program at any time, press the ESC key once 1in FPE
mode, or twice if downloading a test or conversing with DOCS.

K.2 FILE LDADER

The FPM File Loader replaces the load capabilities of the MDU by
loading diagnostics cantrol #iles, diagnostic tests, and other
object code files from a UST microfloppy diskette. It provides
menu selection of files, easy changing of diskefttes, and a fast
download process. The loader mode is activated either by using
the LDADER command while in Front Panel mode aor by specifying %the
L mode when starting the Front Panel Monitor program.

K.2.1 MDU Comparisons

As mentioned, the MDU uses ordinary cassette tapes to rtrecord
diagnostic tests for 990 systems. BSince cassette recording or
playing is an analog process, this method tends %o be slow
inefficient, and unreliable. The diagnostics are stored one to a
side on each tape because the tape must be set manually to the
beginning of the file to be loaded. This is simple if the file
is at the start of the tape, but extremely awkward otherwise.
For this reason. the cassette-based unit diagnostics library 1is
stored on approximately 50 cassettes.

The UST microfloppies are high—capacity digital recarding media.
They hold 720Kk each and are extremely fast and reliable. Thea
entire set of Diagnostics Operational Control System (DOCS) files
and diagnostic tests +fit on three of these diskettes, which
together take up slightly more space than a single cassette tape.
The time savings in loading from a microfloppy over loading from
the MDU is about ?0%. Unlike cassettes, diskettes rarely suffer
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from reliability problems like parity errors. Reliability is
generally of little concern with diskettes. Damaged or destroyed
cassettes must be reordered, whereas damaged or destroyed
microfloppies can be copied from backup files using the UST.

K.2.2 Types of Load Files
The file loader works with three types of files:

# DOCS files
# Diagnostic tests
# Other programs in standard ?90 object code format

The LOADER command has a parameter, LOADCODE, that represents
each of these file types. Each type requires slightly different
load circumstances.

K.2.2.1 DOCS Files. A DOCS file is usually the first file type
to be daownlcaded. DOCS +iles are specialized versions of the
operating system required to run diagnostics on any 990 computer
or Business System. Each version is tailored to a specific need.
Table K-2 shows a list of the names and functions of the DOCS
files to be found on UST microfloppy disk #1. All DOCS ¢files
have the file extension "DCS".

Table K-2 The DOCS Types

File Name Function

UMXDOCS. DCS Main (Maxi-) DOCS file

UMNDOCS. DGS Mini-DOCS (stripped-down versiaon of UMXDOCS)
UBCDOCS. BCS Batch—stream DOCS (allows creation and use

of hatch command streams, much like macros
in FPM and batch commands in SCI)

UDBDOCS. DCS Debug DOCS (allows tracing and debugging of
loaded software)

Since DOCS files are not in standard format but rather in a
special compressed format, an up~front loader that can translate
this format must first he loaded. The praogram that performs that
translation is UNITLDR.LDR, Whenever a DOCS +file 1is to be
downloaded, UNITLDR is automatically sent first, and the
apprapriate DOCS +file is loaded. The transfer of UNITLDR takes
from 1 to 25 seconds: depending on the system. This compressian
method greatly reduces the size of the diagnostic files, bath
DOCS and tests alike. Once DOCB has heen loaded, it need not be
loaded again until you want either to change message devices or
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to use a different DOCS version. Although the +rant panel
display is not wupdated while UNITLDR 1is being sent:, it does
reflect the current address during the download of any standard
or specially compressed file. such as the DOCS files

K.2.2.2 Diagnostic Tests. 8Since tests are designed to be loaded
while wunder the control of DOCS, a DOCS file must be loaded
£irst. After that: any number of tests may be loaded. one after
the other. The microfloppy versions of the tests are also in the
special compressed format mentioned in the previous paragraph.
The display indicates the progress of the download by showing the
current value of the Preogram Counter (PC), which is updated for
each byte sent. All diagnostic tests have the file extension
"DIAM, The various diagnoestic tests are listed and indexed as to
microfloppy disk in paragraph 7.2.2 of this manual.

K.2.2.3 0Obyect Code Files. The file loader can alse download
standard 920 obgject code in the form of stand-alone programs.
small versions of operating systems, and other applications.
This is a simplified version of file downloading that makes no
assumptions about file vuse, (as is done for DOCS and test filesi.
All files loaded by this methad have the file extension "O5".

K.2.3 Using the Loader
The method of downloading a file toe the test system is bHroken
down into three steps:

# Menu display and selection
# Douwnload
# Tevminal prompt (optional)

K.2 3.1 Menu Selection. Using the LOADER command from FPE mode
or starting FPM in L mode brings up a menu of the +files of a
specified ¢type availahle an the diskette. The file type is
determined by the parameter given in the LDADER command, or is
assumed to be D (DOCS file). The remaining twe possible LDADCODE
values are T for test, and O for standard object format. Figure

K—2 shows a typical menu display of diagnostic tests. When the
menu first appears, the +Ffile name in the uvpper left carner is
underlined. This "cursor" underlines the current selection. Ta

choose a particular file, use the Arrow keys te move the cursor
around the screen. When the cursor underlines the desired file:
press the RETURN key. This activates the download process.
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Figure K-1 Sample Diskette Menu

If you wish to exit the File Loader and return to the Front Panel
Emulator (FPE) mode, press the ESC key. If you cannot find the
desired file on the current diskette, simply remove it and insert
one you suspect cantains the file. Then press the RETURN key.
This tells the menu routine to re-read the diskette directory. If
you Treceive a message saying that no files of the desired type
exist on the diskette, press the space bar on the UST  To change
the +file type, you must exit the loader and re—enter it using
another file type. The wvarious diagnostic tests are listed and
indexed by microfloppy diskette in paragraph 7.2.2 of this manual.

K.2.4 Download Process

When you press the RETURN key, the menu routine first checks to
ensure you have the rvight diskette in the drive. If not, it
displays an error message and returns you to the menu display.
I+ wverified, the file name is passed to the actual load routine

If the file is a DOCS file, UNITLDRXLDR is loaded first. (I#
UNITLDR>LDR is not on the current diskette, an error message is
displayed. and you are returned to the ¢file menu.) Then the

specified +File is transferred, a byte at a time, to the 990
system. The data display indicates the current 9920 memory

address being loaded. The transfer rate is approximately 2K per
second. You cannot abort the download process. I+ a problem

develops, the only recourse is to reboot the UST. I+ the Loader
detects any problems in the download process, it terminates with
an error message and exits to the Fronmt Panel mode.

K.2.5 UST Terminal Status

I#+ all goes well with the daownlcad, one of several things will
happen. I# the file type was O, the Loader will start the menu
selection process again, following the above twa-step loop until
you press the ESC key to terminate it

I# a DOCE file was selected, the Loader asks you whether the UST
shouvld act as an 1/0 and error message device (besidas heing the
loading device). This occurs by changing to DOCS Conversational
mode, An N response tells the Loader that wuntil DOCS is
reloaded, any normal I/D and errors will be handled ¢through
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annother terminal. Consequentliy, Y must be entered on the
terminal you intend to use as the I/0 device. The Y response
works the same as with any other device in telling DOCE that it
should be the I/0 device. Unlike other devices, however:. the UST
needs the N response to allow it to continue to be a loading
device. The Loader marks which (Y or N) is chosen by setting a
terminal status flag that indicates whether or not the UST is to
be used as the primary DOCS terminal.

If the terminal status flag is true, FPM exits the Loader and
begins Conversational mode. Otherwise, the Loader returns to the
menu display for more files to download.

I+ the file Just loaded was a DOCE or ftest file, the test file
menu is shewn. Otherwise the standard object code +file menu

appears again. The Loader will continue to select and download
files until you terminate L mode by pressing the ESC key.

K.3 INTERACTIVE DEVICE

The UST functions as an interactive device, as well as a test

loader. Loading 990 diagnostics is the primary function of the
MDU. It was not designed to operate as a terminal because of the
unusval front panel circuitry of the 290. Therefore, you must

still locate a functional terminal to use as an I/0 device to
interact with DOCS.

The FPM, however. makes use of special hardware and software +o
surmount this problem, and includes the capability to use the UST
as a DOCS terminal as well as a loading device. In this way, the
only part of the system being tested that must be working is the
CPU bhoard iteel$, along with the loader ROM and sufficient good
memory to lcad DOCS. DOCS Cenversational maode is the function of
FPM that interacts with DOCS, in a manner very similar to such
video devices as the 911 or 931 VDT.

K.3.1 DOCS Conversational Mode Entry

DOCS Caonversational mode is entered in one of three ways. The
most cammon is by way of the file leader. I+ a DOCS file has
been downloaded: the Loader asks you if the UST will be £he 1/0
device for the DOCE session. The test system: in the meanwhile.
has already started scanning for a Y #from all recognized
interactive devices, including the UST. By responding to the
prompt with a V¥, you select the UST as the DOCS terminal. After
a short delay while DOCS initializes itself, the screen clears
and the usuval DBUCSE header message appears.

Another way to enter Conversational mode is through the CONV

command while in the Front Panel made. This command is only used
to reenter DOCS when you have exited the Conversational mode
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earlier for some reason (such as to check the current PC or
display a block of memory) and vtilized the Front Panel mode.
You'can now return to the Conversational mode by entering CONV
and pressing the RETURN key.

The third method of entry is used only if you have to leave FPM
completely. Re-enter Conversational mode by starting the Front
Panel Monitor in the C mode,

K.3.2 Conversational Mode Use
Use of the Conversational mode is very similar to the use of any

other video terminal with DOCS. Figure HK-3 shows a sample
session with UMXDOoCSs, the primary unit DOCS. Uppercase
represents DOCE messages and prompts. Lowercase:; underlined

tharacters are typed in by the operator. Unlike other video
terminals. the UBT has a type—ahead keyboard buffer that allows
you to set up the answers to familiar prompts before you actually
see then,

============—====================================S - -
## MAXI DOCS VERSION = 245/84 TIFR0/10  #%
TERMINAL BASE ADDRESS - 1FEO

TERMINAL INTERRUPT LEVEL - FF

ERROR MESSAGE DEVICE? (0=ME, I=PRINTER) DEF = O -

ARE THE SELECTED I/0 & ERROR MESSAGE DEVICES OK? (DEF = 1} - 1

#EMid ATTENTION #u#usy

DOCS HAS BEEN REDUCED IN SIZE. IT IS NECESSARY TO
RELOAD DOCS IN ORDER TO CHANGE I/D OR ERROR MESSAGE DEVICES.

LOAD TEST? (DEF=1) -
CASSETTE/UST LOADER
LOAD BIAS? (DEF= 3DIC) -
PLEASE: PLACE CASSETTE IN MDU
PUSH RESET AND REWIND
________ OR ——————
INSERT THE UST MICROFLOFPY
WITH THE DESIRED DIAGNOSTICS
PRESS "RETURN" WHEN DONE-

==== == ERoosoo= == AR REE=a= = E 11

Figure K-2 Example of DDCS/0Operator Interaction
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After the DOCS header is printed, DOCS displays the CRU base
address and interrupt level of the terminal. Although $the CRU
base (>1FE0Q) is carrect, the interrupt level (>FF) is misleading.
The front panel circuitry on a 990 CPU board does not have any
provisions for interrupts. so any device ronnected o it cannot
have an interrupt level. To circumvent this problem. the UST
uses its frant panel capabilities teo HALT the computer and
perform a BLWP instruction to an interrupt handler in a manner
similar to an actual interrupt trap. The overall effect, from
the operater’s viewpoint, is indistinguishable from a standard
interrupt. The UST’s interrupt level is given as >FF teo indicate
to DOCS that it should not be considered in the normal process of
setting and using interrupt vectors.

After displaying this informatien, DOCS prompts gyou for an errar
message device. Usvally, the UST is used for error messages.
You can choose any standard ocutput device for error messages.
however. In Figure K-3 the UST was chosen.

DOCS then asks you ta verify your choices. If you respond
negatively, you would be prompted Ffor the information again.
Once you have made your choices, DOCS proceeds to throw out any
nonessential hardware service routines (HSRs) and initialization
code to make room for diagnostic tests. DOCS then informs you
that it has been reduced in size and cannot be reinitialized
without reloading.

At this point, you now have the option to locad a test
immediately, or to execute any of the variocus verbs supplied with
DOCS.

As illustrated in Figure K-3, you 1lpad a test by taking the
default response to the LDAD TEST (DEF=1}? prompt. DOCS informs
yau that +this is the Cassette/UST loader, and asks for a load
hias. The load hias is the address in test system memory where
the test will begin loading. The default is the first memory
word following DOCS. Specifying a lower load address causes DOCS
to issue a warning that DOCS itself will be overlaid and must
then be reloaded. This might be necessary when running a stand-
alone test (SAT). Specifying a higher address does no harm:. but
uses memory inefficiently, and may not leave enough room far the
test to load.

The next prompt waits for you to make sure you have +¢he correct
diskette in the UST drive. If the test you wish to run is on
another diskette, now is the time - to exchange diskettes. You
then simply wait for the test menu to appear and change test
selections.

When you are ready, press the RETURN key. A message flashes
briefly on the screen and is replaced by the diagnostic test menu
which yov will recognize from the File Loader mode. The brief
message is of concern only to MDU vsers, and can be igneored if
you are wvusing a UST.

K-10 (Change 1) 945400-9701
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K.3.3 Loading Diagnostic Tests
At this point, you are once again in the File Loader mode. You

now select the diagnostic test you wish &o run, As mentioned
earlier, you may also change diskettes and read the new diskette
directory, Once you select a test and press the RETURN key,

the test you selected will be downloaded to the test system.

Once the test has heen loaded: DOCS regains control. ' DRCS asks
the questions appropriate to the test chosen and then transfers
contral to the test. The test will interact with the UST just as
DOCS daes. Details of this interaction vary from test to test.
Figure HK-4 schows a sample interaction between the operator and
the CRT?11 diagnostic test. For particulars of ¢the interaction
on any given test, consult the Unit Diagnostics Handbook volume
(I through VII) which deals with that particular test.

RSOSSN S EEmERSR == =0 aoaZonoOTUsENoTEaEsnES

### DOCS Conversational mode #&#

END QF TEST = C5F2

CRT-911 - @11 CRT DIAGNOSTIC. VERSION # = 084/84 #J
CRT UNDER TEST CRU BASE ADDRESS? DEF = 0100 - 0120

RUN WITH INTERRUPTS? DEF = 1 -

CRT UNDER TEST INTERRUPT LEVEL? DEF = QO0A - B
ENTER LINE FREQ (0=50, 1=40) DEF = | -

ENTER CONTROLLER FREG (0=50. 1=40) DEF = { -
UNIT UNDER TEST IS DOCS I/0 DEVICE? DEF = 0 -
CONTROLLER CHARACTER SET OPTIONS:

AR = ARABIC JK = JAPANESE/KATAKANA
DN = DANISH/NORWEGTIAN SF = SWEDISH/FINNISH
FR = FRENCH UK = UNITED KINGDOM

OR = GERMAN : US = UNITED STATES

FP = FRENCH PROCESSO

CONTROLLER CHARACTER SET? DEF = US -

REPORT FAILURES BY FIELD REPLACEABLE UNIT? DEF = 0 -
KEYBOARD PRESENT? DEF = 1 -

RUN DIAGNOQSTIC ON BOTH HALVES OF DUAL CONTROLLER? DEF = 0 -
EXECUTE EA VERB? (DEF=1) -

O eSS EmEaEs I ESooEHEEET=E CE R LT T e )

Figure K-3 CRT?11 Test Prompts
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nce the test is finished, control passes hack to DOCS and the
VERB* prompt is displayed. You are free to execute any wverh.
including .LD, to load another test. VYou can also terminate DOCS
at any time, as described in the following paragraphs

K.3.4 Special HKeys

DOCS recognizes the wuse of several special keys, and FPM
recognizes some for its own purposes. One of these is the EBC
key, which exits Conversational mode and returns you to Frant
Panel mode. This does not terminate the DOCS session. You can
return to Conversational mode and the DOCS session by wusing the
CONV  command, unless DOCS attempts to write messages to the UST
while you are in the Fraont Panel mode. If this is the case, then
your DOCS session has timed out.

Another useful key is the "@®" key, which is the usuval ROCS abort
key. It aborts ¢the current test or prompt exactly as with any
other I1/0 device.

NOTE
There is no PAUSE key currently defined +for

DOCS on the UST. At present, using the UST’s
PAUSE key causes ¢the PRO-LITE to lock up.

The Back Space and Left Arrow keys on the PRO-LITE keyboard do
not currently work with DOCS in the UST or FPM sessions.
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Index

This index lists key topics of this manval and specifies where
each topic appears; as follows:

# Bections —— Section references appear as Section n, where
' n represents the section number.

* Appendixes -— Appendix references appear as Appendix Y.
where Y represents the appendix letter.

# Paragraphs -- Paragraph references appear as alphanumeric
characters separated by decimal points. This first
character refers ¢to the section or appendix containing
the paragraph, and any other numbers indicate the
sequence of the paragraph within the section or appendix.
For exampla:

- 3.5 2 refers ta Section 3, paragraph 5.2.
- A.2 refers to Appendix A, paragraph 2.

*# Figures -- Figure references appear as Fn-x or FY-x,
where n represents the section and Y represents the
appendix containing the figure; x represents the number
of the figure within the section or appendxx For
example, F2-7 refers to the seventh figure in Section 2.

# Tables -- Table references appear as Tn-x or TY-Xx, where
n represents the section and Y represents the appendix
containing the tahlei x represents the number of the
table within the secfion or appendix. For example, TB-4
refers to the fourth table in Appendix B.

# Sea and See also references -- See and See also direct
you to other entries in the index. For example:

Logical Unit Number . . . See LUNO
Device . . See 1nd1v1dua1 dev1ce names oT numbers

Page numbers that correspend to these index references appear in
the Table of Contents.
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Add Hexadecimal Data (. AD) Verb . .
Algorithm, Default Device Selection .
Assembly/Diagnostic Cross—Reference
Assign Breakpoint (.AB) Verb
Assigning the System File
ASR-733

DOCS I/0 .

DOGCS Loader

AU Diagnostics, Stand—Alene %est.ﬂuteut beviee Selecfiun.

Automatic Terminate (. AT) Verb

Base Addresses, CRU .
Batch Command Stream:
pOCS .
Aux Port Errnr Message Devxce.
Dynamic DOCS
Standard DOCS
S200D0CS .
Batch Command Stream (BCE) Ed1t DDCS
Batch Command Stream (BCS) Run DOCS .
Baud Rate Selector, Control Flags
BCDOCS:
Baud Rate (DOCS Error Message Device)
Bauvd Rate (DGCS I/0). . . .
L pad Procedure ;
Memory Usage
5200 Computers
220 Computers
Verbs . .
BCS DOCS
Modes af Dperat1on .
Build List Mode .
Execute List tode
NMormal Mode .
BCS Edit DOCS
BCS List:
Example . .
Example Bu11d Procedure.
Formal Definition
Internal Representation uF Bu11d Procedure
Program to Build
Structure
BCS Run DACS
Build List Mode .
Build List {.BL) Verb
Building Procedure:
DDCS
Disk
S200D0CS

Business Systems Unit Dxagnastlcs and DUCS qutems:

Index
Package Inventorg .
Byte Sizes for DOCS Types
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Cassette:
DOCS Lecading Procedure
On the MDU
On the 733 ASR

Installation

Load Media .
Change Load Subd1recturu Name (. CN) Verb
Cla062 Interface . . . . .
CI403 Interface .

CI407 Interface .

CIl421 Interface .

CI422 Interface

Clear Flag (. CF) Verh . .
Clear Interactive VDT Screen (. CS) Verb.
Communication Conventions:

Dynamic DOCS

Standard DOCS

5200D0CS
Communication Interfaces,
Compress List (.CL) Verb .
Compressed Ob ject File Module,
Computer Models:

DOCS?31

Dynamiec DOCS

Standard NDCS

5200D0CS
Conditional TransFer (. IF) Verb
Cantrol Flags:

Baud Rate Selector

Error Print/Dislpay

Header Print/Dislipay

Idle—~on—errar

Dutput Terminal Selector

Restart Location
Control Options . :
Controls and Indicators:

Maintenance Diagnoestic Unit .

Programmer Panel .

CONVER Diagnastic Utility

Devices Identified

Informative Messages

Initialization

Loading

Test Character1st1cs

Test Requirements

Verbs .

Copying SQOODDCS to the D1sk
Creating a Compressed Object File Module
Creating a DOCS Diskette:

Using DX10 .
Creating a Relative Recnrd F1le .
Creating a Sequential File
Creating the Subdirectory,

Reference bncuﬁents

Creating a
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7.4

7.3

. FB-5
7.2. 1

. . b.4
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332

2, 3.4.2.1
2, 3.4.2.1
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. 4.4
3.4.1

. . 5.3
Appendix F
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8.5
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CRU:
Base Addresses . . . . 2.3
Interrupt Bits 3.4.3, 453, 5.4.3
Dehug DOCS Section 10, 4.1, 5.1
Limitatiaons . 10. 4
Operating Prucedures . 10,2
Madel S200 Computers 10.2. 2
Model 920 Computers . i0.2. 1
Verbs . 10.3, T10-1
Defavlt Device Select1on Algur1thm 2.2.1
Dalete All Breakpoints (.DA) Verb 10.3.5
Delete Breakpoint (. DB} Verb . . . 10.3. 2
Delete Current Breakpoint and Prnceed (. DP) Verb . . 10. 3. 46
Delete Line (.DL)} Verb . . . . . . 2.4 2 2
Diagnostic:
Load Media . . 7.2
Loading Prucedurea . . . . Section 7
Diagnostic Load from MDU, Flowchart of . FB-6
Diagnostic Part Numbers Append1x A
Diagnostic Test Assemblg/Dxagnust1c Cruss—ReFerence . Appendix E
Diagnostic Tests 1.1, Ti-1
Diagnostics Operational Cantrol Sgstem (DDCS) Sectian 4.

Bisk:

DOCS Loading Pracedure

Load Media . .

Loader .

Disk Building Prucedure

Creating the Suvbdirecftory

DOCS .

In1t131121ng the D15k

S200DDCS .

Do Loop (.DO) Verb
DOcCs:

Batch Command Stream
Dynamic
Standard

Batch Command

Batch Command Stream (BCS) Run

BCS Edit

BCS Run . .

Building Procedures

Debug .

Disk Bu11d1ng Procedure
Creating the Subdlrecturq
Initializing the Disk

Dynamic .

Loading DXiO Nhen Cores1dent m1th DDCS

Loading Procedure:
Cassefte on the MDU . :
Cassette on the 733 ASR .
Disk .
M1crofluppq an the UST

Index—4

Stream (BCS) Edit .

Section 5, 1.1, See also DOCS
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Tape (TDNDOCS)
Maxi .
Memory Maps.
Message Descrzptxuns
Mini | .
Standard .
Standard Maxi
Standard Mini
Verbs .
DOCS Types. Bqte S1zes For .
DSDD Diskette Package, Load Medxa
Dump Memory (. DM) Verb . .
Dynamic DOCS:
Batch Command Stream
Communication Conventions
Computer Models .
Creating DOCS Disk (DDNDDCS)
FLO Maodule Identifiers
Flowchart
Initialization
Interactive Term1nals
Load Media
Message Term1nals
Operating Procedures
Supported Equipment .
Test Module Execution
Test Module Loading
Verb Madules
Verbs

EI300 Interface .
Equipment Requirements
Equipment Supported:

Dynamic DOCS

Standard DOCS

S200D0CS
Error Message Device.

S200D0CS . .
Error Messages, TDNDUCS }
Error Print/Dislpay:. Control Flags
Establish Label (.LB) Verb
Example. BCS List . . . .
Example Build Procedure. BCS List
Execute List Mode . . . .
Execute List (. EL) Verb . .
Execute Stand—-Alone {.ES) Verb
Execution Control Verbs . .
Execution., 5200DOCS Test Hodule.
Exit to Normal Mode (+)

ractory Test (. FT) Verb . .
Fatal Error Messages, TDNDOCS
Flag Verbs . . . .
FLO Module:
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Identifiers
Dynamic DOCS
Standard DOCS
Installing a
Standard DOCS
Flowchart:
Diagnostic Load from MDU
Dynamic DOCS . .
Btandavd Maxi DOCS
sS200D0CS . . . .
Faormal Definition, BCS List . . . . . . . . .
Fully Linked Object Modules . . . . . . . 3.2,

m
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Go to User-Specified Location (, GO) Verb . ; ; . & 9.17
Header Print/Dislpay., Control Flags . . . . . . . T2-1

Identifiers:
Dynamic DOCS FLO Module . 4
Standard DOCS FLO Module . . . ; . . . 3
Idle~on—error:. Control Flags . . . . . . . . T2-
Index:
Business Systems Unit Diagnostics and BOCS Systems A
290 Unit Diagnostics and DOCS Bystems . . A.
Industrial Systems, Reference Documents . . . . Appendxx
Initialization;
Dynamic DOCS . . . . . . . . . .
Standard Maxi DOCS . . . . . . . . .a
s200D0OCS
TDNDQOCS . .
Initialize Contrel Dpt1nns ( IF) Verb .
Initialize DOCS Control Parameters (. IT) Verb
Initialize System (. IS) Verb . . .
Initializing the Disk, DOCS Disk Buxldxng Procedure . 8.2 1,
Insert Line (. IL} Verb . . . . . . . .9
Installation., GCassette .
Installing a FLD Module .
Interactive Terminals:
Dynamic DOCS
Etandard DOCS
S200D0CS . . .
Internal Representetxen uF B011d Prucedure, BCS List .
Interrupt Bits, CRU . . : . . . . 3.4.3, 4.5 3,
Interrupt Handling . . . . . . . $5.4.3, 4.5 3.
Interrupt Levels . . . . . . 3.4.3, 4.5 3,
I1/0 Device . . . . . . . See Interactive Terminals
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Load Diagnostic (.LD) Verb
Load List (.LL) Verb
Load Media:
Cassette Package
Diagnostic
Disk Package .
DSDD Diskette Package
Dynamic DOCS . .
Microfloppy (UST)

Open Reel/Cartridge Hagnet1c Tape Package

Standard DOCS
§200D0CS

Universal Eqstems Termznal (UST) : : -App;ndi; K,
Load Verb Module (.LV) Verb . . . . . . .

Loader:
Disk
Uni¢

Loading DX10 when Coresident with DOCS

Loading Procedure:

Additional Tests (TDNDOCS)

BCDOCS

Cassette on the MDU, DOCS

Cassette on the 733 ASR,
Disk, DOCS . .
Microfloppy on the UDT
Tape (TDNDODCS), DOCS
TDNDOCS . . .
lLoading:
Stand-Alone Test
Test Modules:
Dynamic DOCS .
Standard Maxi DOCS
§200D0OCS

Loading Procedures, Diagnostic

Maintenance Diagnostic Unif .
Controls and Indicators . .
Operating Controls and Ind1cators

Operating Procedures

Stand-Alane Programmer Panel

Test Configurations .

Maintenance Diagnostic Unit (MDU), 990 . : ) : Appen i
MAPTST Diagnostic, Stand-Alone Test Output Dev1ce Selection
Mass Btorage Devices, Reference Documents . . . Appendix

Maxi DOCS
MDU . .
Memary In1t1al1ze (. MI) Verb
Memory Maps:
nocs .
Stand-Alone .
Memory Search (.MS) Verb
Memary Usage:
BCcDOCS . . .
5200 Computers, BCDOCS
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2?20 Computers, BGDOCS
Message Descriptions. DOCS
Message Terminals:

Dynamic DOCS

Standard DOCS

5200D0CS
Mini DOCS .

Mode Control Verhs

Model S200 Computers, Debug bDCS'Dperatirg Procedures : 10.
Maodel 9?90 Computers, Debug DOCS Operating Procedures . 10.

Modes of Dperation:
BCE DOCS . . . .
Build List Mode, BCS DOCS .
Execute List Mode, BCS DOCS .
Normal Mode., BCE DOCE

Modify Flag (. MF) Verb .

Modify Load Parameters (. HL) Verb

Modify Memory {.MM) Verb

Modifying the IPL Process

Move (. MV) Verb . .

Monfatal Error Summary Messages, TDNDOCS
Normal Mode, BCS DOCS Modes of Operation

Open Reel/Cartridge Magnetic Tape Package.
Gperating Controls and Indicators, Maintenance

Diagnostic Unit . . . . .
Operating Options, Stand-Alone Test .
gdperating Procedures:

Debug DOCS
Dynamic DOCS .
Maintenance D1agnust1c Unlt.
Model S5200 Computers, Debug DDCS
Model 990 Computers. Debug DOCS .
Standard DOCS . . .
S200D0CS
Operation. 9290 Programmer Panel
Operator Comment (. GC) Verb
Operator Decision (.0D} Verdb
Operator Input (.0I} Verb
Options, Stand—-Alone Test
Qutput Device Selection:
CPU Diagnostics, Stand—Alone Test

MAPTST Diagnostic, Stand-Alane Test .

Stand-Alone Test
Universal Systems Term:nal (UBT)

Output Terminal Selector, Control Flags .

Pacing:
DOCS Error Message Device
poOCsS 1/0
Package Inventory:
Business Systems Unit Diagnestics
290 Unit Diagnostics
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290 Unit Diagnostics for Cassette Media . A3
Print Available Verbs {.PV¥}) Verb b.5. 6
Print List (.PL) Verb . . . . 9.4.2. 4
Printers, Terminals: and Interface Modules.

Reference Dacuments . . . . . Appendix F
Printers, Terminals, and Interface Modules,

Reference Documents Supported i.2
Proceed from Breakpoint (.PB) Verb 10.3.3
Program €o Build BCS List Fe-7
Programmer Panel:

Controls and Indicatars . FC-1, TC-1
Operation, 990 Appendix C
Test Setup . FB-3
Read/Hrite CRU Ward (.CW) Verb 6.5 9
Reference Documents:
Communication Interfaces Appendix F
Industrial Systems Appendix F
Mass Storage Devices . . . . Appendix F
Printers, Terminals, and Interface Modules Appendix F
System Level . . . Appendix F
Relative Record File, Creating a . B. 4.5
Replace Line {(.RL) Verb . ?.4.2.2
Restart Location, Control Flags . T2-1
Restart Procedure:
pDocs . 3.4 4.6
5200DaCs . . 5.5
Rewind Tape (.RW) Verb 622
Running the BCS List Fe-8
SAT . . . . . Section 2, 1.1, See also Stand-Alone Test
Sequential File, Creating a . . . . . 8.4.2
Set Flag (.SF) Verb . . . 2. 4.3 4
Show Breakpoints (. SB) Verb . 10.3. 4
Bhow Memory (. SM) Verb 4.5 13
Standard DOCS:
Batch Command Stream: Section 9
Communication Conventions 3.4, 1
Computer Models . . 331
FLO Module Identifiers 3.2
FLO Modules . . . . T3-1
Interactive Terminals 3.3.2
Load Media 3.3.3
Message Terminals 3.3 2
Operating Procedures 3.4.2
Supported Equipment . . . 3.3
Verbs . . . 6.5, Te-2
Btandard Maxi DOCS:
Flowchavrt 3.4, F3-1
Initialization 3.4.2.1
Interrupt Handling 3.4.3
Test Module Execution 3.4.2.2
Test Module Leoading . 3.4.2.2
Standard Mini DOCS 3.5
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S8tand—-Alone Memary Maps . .. . .
Stand-Alone Pragrammer Panel; Maintenance
Diagnostic Unit . . . : . . . . . . B.2
Stand-Alone Test . . .o . . . Section 2,
Loading . . . . .
Operating Dptlons
Options . ]
Dutput Devzce Select1on .

AU Diagnastics .

MAPTST Diagnostic . . . . . . . .
Structure, BCS List . . . . . . . . . . 3.
Supported Equipment:

Dynamic DOCS

Standard DOCS

§200D0CS . . . . . . . . .
System File, Assigning the . . ; . . . . . 8.
System Level. Reference Documents . . . . . Appendix F
System Without 733 ASR, Test Setup . . . . . . . FB-2
8200 Computers, BCDOCS Memorg Usage . . . . . . . F9-4
5200D0CS . . . . . . 1.1, 5.1

Batch Command Stream . . . . . . . Section %
Building Procedures . .
Communication Conventions
Coamputer Models .
Creating Diskette
Flowchart .
Initialization
Interactive Termxnals
ioad Media

Message Termxnals
Operating Procedures
Restart Procedure
Supported Equipment .
Test Module:

Execution

Loading .

Verhb HModules . . . . . . . . . .
Verbs . . . . . . . . . . 6.3, &%
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Fatal Error Messages
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Loading Procedure
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Nonfatal Errar Summary Messages .

Wrong File Error Messages
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Standard DOCS
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