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General Diagnostic Information Preface

Preface

Unit diagnostics is a collection of tests that are wused ¢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 consists 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 (S5ATs) 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:

Section

1 Diagnostics - DOverview —— Describes unit
diagnostics and its hardware requirements, and
lists the diagnostic tests.

2 Stand-Alone Tests (SATs) —— Describes the output
device selections and other options available
with SATs.

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

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

S5 S200D0OCS —— Discusses S200D0CS supported
equipment and operating procedures.

b DOCS Verbs —— Lists and explains the verbs wused

by Standard DOCS, Dynamic DOCS, and S200DOCS.

245400-9701 iii
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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 S200D0OCS.

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

Debug DDOCS -- Contains information on selection,
usage, and limitations of Debug DOCS.

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

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

Operation ot the 2?90 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
of target assemblies associated with the tests.

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

CONVER Diagnostic Utility —— Describes the CONVER
diagnostic utility.

ASCII AND HEXADEC IMAL CHARACTERS —- Cross-—
references ASCII Characters with Hexadecimal
Code.

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

LLOOPBACHK MODES —-- Explains which system

components are tested in each mode, and
prerequisites to the use of each mode.
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K Operation of the Universal Systems Terminal (UST)
—— Describes diagnostic testing using the UST.

The remaining volumes contain operational 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 mnemonic names and
indicates the volume(s) where each test is found.

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

Volume 3 Diagnostics for 990 Mass Storage Devices, part
number 245400-92703. explains the diagnostic tests

for the storage media associated with 290
computers.

Volume 4 Diagnostics for 990 Printers, Terminals, and
Interface Modules., part number 245400-9704,
explains the diagnostic tests for the printers,
terminals, and interface modules associated with
990 computers.

Volume 5 Diagnostics for 990 Industrial Systems, part
number 945400-9705, describes the diagnostic tests

for the industrial systems associated with 990
computers.

Volume & Diagnostics for 990 Communications Interfaces,
part number 945400-9704, explains the diagnostics

for the communications interfaces associated with
990 computers. Volume &6 includes the Ethernet(R)
test.

Volume 7 Diagnostics for 990 AMPL Systems. part number
?45400-9707, describes the diagnostic tests for
the AMPL systems associated with 990 computers.

TILINE is a trademark of Texas Instruments Incorporated.
Ethernet 1is a registered trademark of Texas Instruments
Incorporated.
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Section 1

Diagnostics Overview

1.1 INTRODUCTION

A diagnostic test is a program that generates data patterns to
check data flow and control logic in the device the test
evaluates. Unit diagnostics is comprised of two different types

of tests:

# Stand-alone tests (SATs) —— SATs perform extensive
repetitive testing and have minimal input/output (1I/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 volume and Volume 2 for more
information about SATs.

DOCS is divided into three categories:

# Standard DOCS -- 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 loader for a 990 computer. Dynamic DOCS is
described in Section 4.

# 8S200DOCS —-—- Used if you are wusing an 8200 system.
S200D0OCS is described in Section 5.

2?45400-9701 (Change 1) i-1
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Standard DOCS, Dynamic DOCS, and S200D0CS, 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
S200D0CS.

# 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

# Initializes all system parameters:; enabling you to send
error messages to a printer, and lets the user define
erToT message device parameters.

# Loads diagnostic test modules into memory

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

# ODOptionally 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 DOCS—supported verbs

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

& DOCS verb is a command that is associated with an action. These
verbs enable you to load, 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 varbs that help you diagnose problems. Section &

describes the DOCS verbs in detail.

1-2 ?45400-9701
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Table 1-1 Diagnostic Tests

Mnemonic
Name Volume Type Description
ACUTST 6 DOCS Automatic Call Unit Test
ADCHK S DOCS Analog-to-Digital Converter Test
AUO4 2 SAT 990/4 Arithmetic Unit Test
(BK-Byte Version)
AUO4TST 2 SAT ?90/4 Arithmetic Unit Test (Extended
Test Version)
AUOS 2 SAT ?20/5 Arithmetic Unit Test
CPU10 2 SAT ?90/10 Arithmetic Unit Test
CPU12 2 SAT 290/12 Arithmetic Unit Test
AU200 8 pOCS S200 Processor Board Test
BCAIMT () poCsS BCAIM and BCAIM X.21 Communications
Controller Test
COM0X & DOCS TMS 92902/9903 Communications IC Test
CONVER 1 poOCs Configuration Verification Diagnostic
Utility
CPTEST 4 pOCS Character Printer Test
CRCOMM ) DOCS Communications Interface Module Test
CRDRDR 4 DOCS Model 804 Card Reader Test
CRT?11 4 DOCS 911 Video Display Terminal Test
CRT?13 4 DOCS 213 Video Display Terminal Test
CRUEXP 4 DOCS CRU Expansion Chassis Interface Test
CRUTIC 2 DOCS 290/10A and S300/S300A CRU Chip Test
CTLTST 2 DOCS Random Access Memory Diagnostic for the
290/10, 990/10A, 990/12, S300 and S300A
DACHK 5 DOCS Digital-to—-Analog Converter Test
DDFLOP 3 DOCS TILINE DSDD Diskette Test (FD100OO)
DS10PD 3 DOCS DS10 Disk Test
DS9?0R 3 DOCS Universal TILINE Disk Utility
DSKCD1 3 DOCS CD1400 and DS80/300 Disk Systems Test -
Part 1
DSKCD2 3 DOCS CD1400 and DSB0/300 Disk Systems Test -
Part 2
DSKCOM 3 DOCS Common Disk Drive Test
DSKM3X 3 DOCS DS31/32 Disk Test
DSKSA 3 DOCS Disk Surface Analysis
DSKTRI 3 DOCS @90 Trident Disk Test (T-25, T-50,
T-200)
DSKWD5S 3 DOCS S 1/4" Winchester Disk Test
DSKWD8 3 DOCS 8" Winchester Disk Test
DS920R 3 DOCS Universal TILINE Disk Utility
EMUR00 7 DOCS TMS 9200/9980 Emulator, Buffer, and
Expansion Memory Test Second
Generation AMPL
EMU240 7 DOCS TMS 9940 Emulator and Buffer Test
EMUTST 7 DOCS TMS 9900/9980 Emulator and Buffer
Test First Generation AMPL
ENETST & DOCS EI??0 and EI300 Interface Boards

245400-%701 (Change 1) i-3
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Mnemonic
Name

EROMBT
EXTACU
FC3TST

FIVMOD
FLPDSK

FLPTST
HSTSLV
INPMOD

1016
LLMTST
LP810O
LPTEST
LGPTST
MAP12
MAPTIC
MAPTST
MEMPRT
MEMTST

MTCTST1
MTCTST2
MUXTST

OUTMOD
PROMPG

PRTIF
RAMO4
RMTEIA
RMTFLP
TAPTST
TFMTST
TILCOU
TLCPLR
| TNXTST
TPBITS
TRACE
TST733
TSTBXO

Table 1-1

Volume
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Diagnostic Tests (Continued)

Type

DOCS
DOCS
DOCS

DOCS
DOCSs

DOCS
DOCS
DOCS

DoCs
DOCS
DOCS
DOCS
DOCS
DOCS
DOCS
SAT

DOCS
DOCS

DOCS
DocCs
DOCS

DOCS
DOCS

DOCS
DOCS
DOCS
DOCS
DOCSs
DOCS
DOCS
DOCS
DOCs
DOCS
DoOCs
DOCS
DOCS

Description

EPROM Memory Board Test

External Autocall Unit Interface Test

Four—Channel Communications
Controller Test

SMT/6MT Serial Interface Module Test

Single-Sided, Single-Density Diskette
Test

Fast Line Printer Test

990/5 Host-Slave Test

32-Bit Input/Transition Detection
Module Test

16 1/0 TTL Module Test

Local Line Module Test

Model 810 Line Printer Test

Line Printer Test

LQ45 Letter Quality Line Printer Test

Map Logic Test — 920/12 only

990/10A, S300 and S300A Mapping Logic Test

Map Logic Test - 920/10 only

@90/4 Memory Protect Logic Test

General Random Access Memory Test
and /10A and Cache Controller
Memory Test

Magnetic Tape Cartridge Test 1

Magnetic Tape Cartridge Test 2

CI403 and CI404 Asynchronous
Communications Interface Test

32-Bit Output Data Module Test

PROM Programmer Interface/Personality
Card Test

Printer Interface Module Test

?20/4 Random Access Memory Test

TTY/EIA Remote Terminal Test

Remote Diskette System Loopback Test

Model 979/97%9A and MT1600 Tape Test

Time Function Module Test

TILINE Coupler Logic Test

TILINE Coupler Test

Ten X99 COBOL(TM) Accelerator Test

TILINE Peripheral Bus Interface Test

Trace Module Test

733/743 ASR/KSR Data Terminal Test

820/840 Data Terminal Test

] Ten X29 COBOL Accelerator is a trademark of Ten X Technology, Inc.

1-4 (Change 1) 945400-9701
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Table 1-1 Diagnostic Tests (Continued)

Mnemonic
Name Volume Type Description

TST931 4 DOCS @31 Video Display Terminal Test

TST940 4 DOCS 2?40 Electronic Video Terminal Test

TTYEIA 4 DOCS Full Duplex TTY/EIA Interface
Module Test

WATDOG S DOCS System ID and Watchdog Timer
Interface Test

WDFLPY 3 DOCS WD500 Floppy Disk Drive Diagnostic

1.2 EQUIPMENT REQUIREMENTS

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

Your

diagnostic tests:

*

A 990-based computer with sufficient memory. The TILINE
peripheral tests require 44K bytes of memory. Tests for
less complex devices usuvally 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 DOCS and verb module
sizes to the test size to determine the total memory size
needed. )

A device to 1load the test into the computer. For
example, a 733 ASR, a 990 diskette drive (double-
density), any 230 disk drive, a 990 maintenance
diagnaostic wunit (MDU), a Universal Systems Terminal
{UST), or a magnetic tape drive (open reel or cartridge).

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

An optional error message device to receive header and
error messages, such as a 733 ASR/KSR., 743 KSR, 820/840
KSR, 810, 850, 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
error message device simultaneously.

?45400-9701 (Change 1) 1-5
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Figure 1-1 shows the memory configurations for SATs and DOCS
tests.

MEMORY ' MEMORY
ADDRESS ADDRESS
>0 >0
INTERRUPT TRAP INTERRUPT TRAP
LOCATIONS LOCATIONS
> 40 > 40
XOP TRAP XOP TRAP
LOCATIONS LOCATIONS
>80 > 80
> A0 > A0
DOCS
STAND—ALONE
TEST MODULES#
DIAGNOSTIC
TEST MODULES#*+*
fL— JV JU Jv

STAND—-ALONE TESTS
MEMORY MAP

DOCS TESTS MEMORY MAP

» STAND—ALONE TESTS CONTAIN ALL CODE NEEDED TO PERFORM TESTS AND OUTPUT
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
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Section 2

Stand—~Alone Tests (SATs)

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) 1is operational, then you
should use a SAT.

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

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

information on selecting output options.) If you use a hardware
configuration that includes an output 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 manners:

# Load the SAT directly by wusing the 990 ROM loader.
Consult the Model 990 Computer Universal ROM Loader Users
Guide part number 2270534-9701 for complete instructions
on this process. The test executes immediately after
loading. Upon completion, the SAT displays the looap
count on the output terminal or programmer panel and
repeats in a continuous 1loop 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 SAT using the DOCS .LD verb. The test executes
in stand—-alone mode. Upon completion, control is
returned to DOCS (providing that the test does not
overlay any part of DOCS memory space) and you can
reexecute the SAT by issuing the Execute Stand—-Alone
(.ES) DOCS verb. 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 O0OUTPUT DEVICE SELECTION

The 5ATs can send test results to one or more devices. The
methods of output device selection vary among the AUO4, AU4TST.
AUOS, CPU10, CPU12, and MAPTST diagnostics as explained in the
following paragraphs. The UST 1is itself both the loading and
output device, and runs SATs only under the control of DOCS.

2.2. 1 AU Diagnostic Device Selection

The default device selection 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:

# You load the test using the ROM loader

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

I+ the SAT is of CPUIC or one of the CPUI2 diagnostics, and one of
the above situations is true, the SAT displays the test number and
loop count on the front panel.

If the SAT 1is of AUO4, AUATST, or AUOS, and one of these
situations is true, the test performs the default device selection
algorithm. The algorithm works in this manner:

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

0 = ASR/KSR

i = 913 VDT

2 =911 VDT

3 = 810 Line printer

4 = Q40 EVT
>5555 = Search for one video display terminal

(VDT and one hardcopy device

>FFFF = Attempt output to four devices

The detault for the output device selection is 2»55S55.

2-2 (Change 1) 245400-9701



General Diagnostic Information Stand—-Alone Tests

NOTE

A value preceded by a right angle bracket (3}
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/KSR
>0060 Line printer
>0040 940 EVT (on communications
interface board)
>00C0 2?11 or 213 VDT
>0100 211 or 913 VDT
>1700 ASR/KSR (AUOS only)
>»1700 240 EVT (on /10A communications port,
/10 with CI402, and S300 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#f the AU diagnostic determines that DOCS resides completely in
memory and is loaded below the test code, then it checks whether
the loaded version of DOCS is a revision prior to 8/80 #K. I+ the
revision is prior to 8/80 #K, then the test uses the default
device selection algorithm described previously. If the revision
is 8/80 #K or later, the AU diagnostic makes inquiries of DOCS and
uses the I/0 and error message devices you selected during DOCS
initialization.

I+ you want to send test results to a device located at a CRU
address that the algorithm does not search, you can modify certain
flag locations to redirect the output. Refer to paragraph 2.3 and
Table 2-1 for information on output options.
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2.2.2 MAPTST Diagnostic Device Selection

Since MAPTST must be loaded at a beginning address no higher than
2100, this diagnostic is unable to communicate with DOCS about I/0
devices. Therefore, 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 addresses
and default devices are: :

Address Device
>0000 733 ASR
>0060 Line printer
>00CO 213 VDT '
>0100 211 VDT

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

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

2.3 STAND-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. I+ you run a SAT 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 >A0) to ¢the
hexadecimal relative flag address. Refer to Table 2-1,
Table 2-2,and Table 2-3 for relative flag addresses.

3. Press MA to enter the memory address.
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4. Press MDD to display the contents of the location.

Enter the new memory data value using the data switches.

5.

6. Press MDE to enter the data into memory.

7. Press CLR.

8. Press ENTER ST to clear éhe status register.

9. Enter the load point address using the data switches.

The load point is usvally >A0 if:
# You are not using DOCS.

# You are wusing DOCS and loaded the test over
DOCS by selecting >A0 as the load bias.

10. Press MA to enter the load point.

11. Press MDD to view the contents. I#f DOCS is not present,
the restart address of the SAT is displayed. I+ DOCS is
present, 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 also 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 949617-9701, for instructions
on modifying the object code.

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 >A0 load bias address for each control #flag
are also listed. All of the options for SATs are at the locations
listed unless specified otherwise.
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Table 2-1 Stand-Alone Test Options

Options
(Control Flag)

Idle—on—error

Error Print/Display

Header Print/Display

Relative
Address

>32

>1E

>20

Address
For >A0
Load Bias

>b2

>BE

->CO

Function

Set this flag to >FFFF to
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 error.

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 long enough for
you to see. The default is
nonzero to print the error
messages.

Set this flag to zero to
prevent header messages
from being written or
displayed. The default is
nonzero to print header
messages.
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Table 2-1 Stand—Alone Test Options (Continued)

Address
Options Relative For >A0
(Control Flag) Address Load Bias Function
Output Terminal >3A >DA Set this flag to one of the
Selector following values to select
: an output device +for test
results.
0 = ASR/KSR
i = 913 VDT
2 = 911 VDT
3 = 810 Line printer
4 = 940 EVT
>59555 = Search for one VDT
and one hardcopy
device
>FFFF = SAT will attempt

output to four
devices
The default for the AU
diagnostics is >35555. The
default for the MAPTST
diagnostic is 2>FFFF.

Baud Rate Selector : This option is not
available for MAPTST. Set

AUO4, AUATST, >40 >EO this +flag to nonzero to
select a baud rate for a

>5A >FA 733, 810, 820, 840, 850,

855, or 880 terminal. The
default is O for a baud
rate of 1200.

AUOS - port 1 1700 23E >DE By entering the necessary
- port 2 »1740 240 >EO baud rate, you can modify
the +flag for AUOS ports 1
or 2 located at CRU
address >1700 or >1740,
respectively. The default
for both ports is 4800.

Restart Location Find the restart/return
address in the first
location of the diagnostic.
I# you 1load without DOCS.
the address is usuvally >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 1zervo. Then, set the
idle—on—error +flag to >FFFF ¢to cause the
computer to idle when an error is detected.
The loop count and error message numbers will
be displayed on the programmer panel.

I+ you want messages to be sent to an output device, you can
update 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 output 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 to the
211 VDT. If 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 time, use the information in Table 2-2 #for
this example.) Next, you must modify relative address >46 to the
address where your 911 VDT is located (>140). Your output will
now be sent to the 911 VDT.
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Table 2-2 SAT Output Device CRU Base Addresses ——
Prior to Release 4.1.0

Output Default
Terminal Value AU0O4 AUO4TST AUOS MAPTST
733 ASR/KSR >000 >40 >40 >40 >40
(>EO) (>EO) (>EO0) (>EO0)
213 VDT >0COo >446 >48 NA >18EA
(>EH) (>EB) NA (>198A)
911 VDT >100 >48 >4A NA >1986
(>EB) (>EA) NA (>1A26)
Line printer 2060 >44 >46 NA >1880
(TTYEIA IF) (>E4) (>E6) NA (>1920)
Notes:

Relative address locations are shown without parentheses.
Load bias address *AO locations are shown with parentheses.

NA indicates not available for modification.

?45400-9701 2-9



Stand—-Alone Tests

General Diagnostic Information

Table 2-3 SAT DOutput Device CRU Base Addresses ——
Release 4.1.0 and Later Releases
Output Default AUO4/AUOS/AUQATST
Terminal Value Diagnostics MAPTST
733 ASR/KSR >000 >42 >40
(>E2) (>EO0)
913 VDT >0COo >44 >18EA
(>E4) (>198A)
211 VDT >100 >46 >1986
(>E&) (>1A26)
940 EVT:
S300 >1700 >4A NA
/10A communi- >1700 (>EA) NA
cations port
CI-402 >1700 >4A NA
COMIF >040 (>EA) NA
Line printer >060 >48 >1880
(TTYEIA IF) (>EB) (>1920)

Notes:

Relative address locations are shown without parentheses.

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

A SAT only supports one 9240 EVT as an output device. I¢
more than one 9240 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 Control System (DOCS) is a small
operating system that supports and controls all diagnostic tests,
except stand-alone tests (SATs). 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 vuse
Standard DOCS. GStandard DOCS is used for both 774 and 990-based
computers. Standard DOCS consists of 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 module is the result of DOCS modules linked to a loader
module. Each FLO module has a unique identifier which is formed
by combining:

1. A one-character designator for the loadér type

2. A two—-character designator for the DOCS type
3. The DOCS suffix
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For example, the unique identifier for Maxi DOCS linked with the
unit record (cassette/UST) loader is:

UMXDOCS

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

DOCS is the suffix.

The identifiers dsed for Standard DOCS FLO modules for unit
record load media are as follows:

Loader Type DOCS Version
U == Unit record (cassette, MX -— Maxi DOCS
990 maintenance
diagnostic unit (MDU), MN -—- Mini DOCS
microfloppy. Universal

Systems Terminal (UST)) BC —- Batch Command
. Stream DOCS

DB -- Debug DOCS

Table 3-1 summarizes the identifiers for the Standard DOCS FLO
modules.

Table 3-1 Standard DOCS FLO Modules

DOCS Type Load Media

Unit Record:

Maxi DOCS UMXDOCS
Mini DOCS UMNBOCS
BCS DOCS UBCDOCS
Debug DOCS UDBDOCS

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

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

Standard DOCS runs on Models 774 and 990 Computers. The 990
computers currently include the 990/4, 990/3, 990/10, 99CG/10A.
?90/12, £S300Q. and 8S3C0A central processing units (CPUs). DOCS
contains code that can determine the CPU on which it is running.
since interrupt handling and some system parameters depend on
this information.

3.3.2 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 DOCS generates. Message terminals can
only receive output, specifically error messages. If you want a
hardcopy of any information other than error messages. you must
use either an ASR/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 KSR - 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 VDT - 913 CTL 840 Line printer
211 VDT - 211 CTL 850 Line printer
2?40 EVT - CI401, CI402, /1CA Port. 855 Line printer
CI421. CI422, EI300
931 EVT - CI402, /10A Port, CI421, 880 Line printer
CI422, EI300
UsST - Optional Printer

Once DOCE is loaded, it determines the type and location of the
terminal st which you are responding. Then, DOCS asks you for
any additional information 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 load 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
290, S300 and S300A Computers and can communicate with you
through interactive terminals. Mini DOCS is a subset of Maxi
DOCS. BCS 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 Standard DOCS. Differences in Mini DOCS are noted in
individual paragraphs. Refer to Sections @9 and i0 for
information on BCS and Debug DOCS, respectively.

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

3.4.1 Communication Conventions

The conventions wused ¢o 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. If you 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, .IS5). Test verbs are not preceded by 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 or NEW LINE ikey. (In
most cases, the new value is used as the default value
the next time the prompt is issued.}

# The RUB OUT key (733 ASR/KSR), the left arrow (<——) key
(211 and <213 VDTs and the UST), and the backspace key
(240 - 931, 820 and B840 KSRs: and the UST) void your
response and allow you to reenter the response. These
keys are only effective before you press the RETURN or
NEW LINE key.
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# Hexadecimal numbers are used at all times. You can enter
from 1 to 464 contiguous hexadecimal digits. You cannot
have embedded blanks and leading zeros are not required.
The number is internally right—-justified with leading
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

I# 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/NO prompts 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 contiguous characters.

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

# If you press the @ key on any interactive terminal, or
the 911 VDT CMD key, 2913 VDT HELP key, 940/931 EVT ESC
key, or 733/743 ASR ESC key while a test 1is executing,
DOCS terminates the test activity and responds with the
VERB? prompt. The test may require reinitialization.

# The 211/931 VDT blank orange key and 913 VDT PRINT key
are wused as pause keys. These keys allow you to stop
test execution so you can view the test output on a VDT.
Once you press a pause key, the test stops executing and
the computer enters the idle mode. To resume execution,
press the pause key again. A pause during execution can
affect the testing ability of a diagnostic, depending on
what the diagnostic 1is doing when it is stopped. For
example, if you press a pause key during a timing loop,
the testing ability is affected. (Note that the pause
function cannot work if the interrupt mask of the
computer 1is set to mask the interrupt level of the I/0
device. Further note that the %940 EVT has no pause
capability.)
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3.4.2 O0perating Procedures

After you load Standard DOCS, press the character Y on the
interactive terminal. (If you are wusing a 240/231 EVT, the
status line will be full duplex (FDPLX) when DOCS is ready for
you to press the <character VY.) DOCS determines the type of
computer on which it is running and locates the interactive
terminal you are using by scanning the CRU base addresses >0000
through >1F00, and TILIME addresses >FB800 through >FCO0 for a Y,
and checking the Front Panel (>1FEO). 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 both address ranges, no time limit
exists for you to respond. However., you should allow sufficient
time for DOCS to load 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 are discussed in the follocwing paragraphs and
illustrated by 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 not at a
fixed interrupt level

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

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

# The system control options
The following discussion explains the prompts and messages that
appear during initialization. This message is displayed at the
beginning of the initialization process:
#ua# L6661 DOCS VERSION = JJJ/YY #X TI 290/XX #3433t
Then, Maxi DOCS informs you of the interactive terminal CRU or
TILINE address, will ask for the interrupt 1level of the
interactive device.
TERMINAL BASE ADDRESS - XXXX
TERMINAL INTERRUPT LEVEL - 0X

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

TERMINAL INTERRUPT LEVEL? DEF = X
A default value is displayed with this prompt. I# 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? (0O=ME., 1=PRINTER) DEF = O

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

interactive device to receive messages. If you press the RETURN
or NEW LINE key to accept the default 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=990/5 1=290/10A 2=CI1402 3=CI403
4=CI421 S5=CI422 6=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.

NOTE

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 ¢to
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 ERROR MESSAGE DEVICE DEFAULT CONFIGURATION:

SPEED: 4800 BAUD
PARITY: EVEN
DUPLEX: FD-RC (ON)

CHANGE CONFIGURATION? DEF = 0
You can accept this configuration by taking the default to the
above prompt. If you want to «change the DOCS5 error message

device configuration enter a 1 and the following configuration
prompts will appear:

DEVICE SPEED?

0=110 1=200 2=300 3=600
4=1200 5=2400 6=34600 7=4800
8=7200 9=9600 A=19200

DEF = 7

DEVICE PARITY?
O=NONE 1=0DD 2=EVEN 3=MARK 4=5PACE

DEF = 2
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DEVICE DUPLEX?
O=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 1level, etc. ). this 1is the 1last chance before DOCS
memory Teduction takes place. I#+ everything is OK take the
default. If changes are necessary: enter 0. This will return
the user to the terminal base address prompt, and the potential
for entering the correct data. I+ the default is accepted the
following message is displayed:

####3% ATTENTION e

DOCS HAS BEEN REDUCED IN SIZE. IT IS NECESSARY TO
RELOAD DOCS IN ORDER TO CHANGE I/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 MS6‘S, N = ERR #‘S, P = PAUSE ON ERR’S}
DEF = Y,E,H.N -

The following system control options are available:

# E —- controls whether error messages are autput

# H —-— controls whether header messages are output

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

You can take the default or enter one or more of the control
cptions in any order. Separate each option with a comma. You
can change the options at any time using the Initialize Control
Options (. IP) verb described in Section &.
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3.4.2.2 Test Module Loading and Execution. After initiali-
zation, DOCS 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
verhs. ) 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 ftest:

LOAD TEST? (DEF = 1) -
If 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)
Tnis 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. :
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 Terminal):, then one of the following
prompts appears:

PLEASE: PLACE CASSETTE IN MDU
PUSH RESET AND REWIND

OR

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 1is 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 verb of the test.

If you want to specify a different load point, avoid selecting an
address that would cause DOCS to load a test module over itsel#f.
If you specify a load bias that precedes the end of DOCS, the
following error message appears:

YOU CANT OVERLAY DOCS WITH CASSETTE/UST LOADER

When you 1load 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 VERR "IT" FOR RESTART

When the test module has been initialized: DOCS asks whether ¢to
execute the EA verb.

EXECUTE EA VERB? (DEF=1) -

This verb 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 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 Load Diagnostic (.LD} verb.
However, DOCS can communicate with only one
test module at a time. If you execute the
.LD verb after loading a test, all pointers
to the old test are lost.
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3.4.3 Interrupt Handling
Maxi DOCS handles all interrupts except those handled by some
test modules. DOCS can detect two fault conditions relative ¢o
interrupts:

# When an interrupt at a level not being used by DOCS is

captured, a message indicating an wunexpected interrupt
appears.

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

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

# Power-up (level 0)
# Power fail (level 1}
# System error (level 2)
# Real-time clock {(levels 5, 7, or 15}
# Interactive terminal
All other interrupt vectors are set to branch to the code that
handles wunused interrupts. I+ one of the unused interrupts
occurs, the following message is displayed:
UNEXPECTED INTERRUPT AT LEVEL = <x2
where:
<x> is an integer that represents an interrupt level.
DOCS then issues the VERB? praompt.
Many of the test modules can take over an interrupt trap. This
is wusvally done during test module initialization. However, if
you execute the .LD verb, DOCS 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
of the ‘interrupt <traps. Its simulated

interrupt (>FF), however: can he masked of+f
by setting the interrupt mask to O, 1 or 2.
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I+ the test module has changed any interrupt trap and you 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 to DOCS. Otherwise, press the
RETURN or NEW LINE key to allow the test module to retain control
of its interrupt traps.

Exercise care if you prematurely terminate any of the verbs 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 #ollowing message is
displayed (the example shown is a TILINE time-out, TO = 1):

LEVEL 2 INTERRUPT —-- STATUS = 8000
CRU 15 14 13 12 11 10 2 8 7 &6 5 4 3 2 1 O
TO PO IO ME MP NP EV WV SO BP CK AD
i1 0o 0 0 0 0 0 0O 0 0 0 0 0 0 o0 o

AT TIME OF ERROR WP = 1596 PC = 7596 ST = 2602

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

CRU Bit Mnemonic Description
15 TO TILINE timeout
14 PO Privilege instruction fetch
—-— privilege maode off
13 10 Illegal operation
12 ME TILINE memory error
11 MP Memory mapping error
10 NP Segment not present
9 EV Execution violation
B8 Wv Write violation
7 S0 Stack overflow/underflow
) BP Diagnostic breakpoint
S CK 12 ms clock
4 AD Arithmetic overflow
3 , — CPU ID bits
2 -— CPU ID bits
i —— CPU ID bits
0 - CPU ID bits
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If the status returned is O, the following message appears:
INVALID LEVEL 2 INTERRUPT
LEVEL 2 INTERRUPT —-- STATUS = 0000
CRU 15 14 13 12 11 10 9 B8 7 6 5 4 3 2 1 O
TO PO IO ME MP NP EV WV SO BP CK AO
0O 6 0o 0o 0 OO0 OO O OO O O0 0 O

After this message is displayed, the VERB? prompt is issved.

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

POWER ON

DOCS then returns to the VERB? prompt.

3.5 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 Diagnostic (.LD)

# Load Verb Module (.LV)

# Print Available Verbs (.PV)

NOTE

With the release 95.0.0 and greater, neither
the 1Initialize Test (.IT) verb nor the
Initialize System (.IS) verb will initialize
the system. They give a message to the wuser
to reload DOCS.

You can also create Mini DOCS wusing Dynamic DOCS. Refer to
Section 4 for an explanation of this feature.
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3.6 DOCS RESTART PROCEDURE

Since the 5.0.0 release of DOCS you must reload DOCS in order to
restart, (change I/0 or error message device).
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Section 4

Dynamic Diagnostics Operational Control System (DOCS)

4.1 INTRODUCTION

The Diagnostics Operational Control System (DOCS) 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. )

I+ you are wusing a disk or magnetic tape loader, you must use
Dynamic DOCS. Once you have loaded Dynamic DOCS, you can build
other types of DOCS. 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
verbs)

BCS Edit - MXVERB1
MXVERB2

BCSEDT (contains

all BCS verbs)

Debug MXVERB 1
MXVERB2
DBVERB1

Dynamic Mini DOCS contains DOCS and the following verbs:

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

Load Verb Module (.LV)

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

Dynamic Maxi DOCS 1is discussed in this section. BCS RUN, BCS
Edit, and Debug DOCS are discussed in Sections 2 and 10.

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

If you run an SAT under the control of Dynamic DOCS, you must load
Dynamic DOCS into memory before loading any module that is part of
an SAT.

4.2 DOCS OBJECT MODULES
The 1load media contains fully linked object (FLO) 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 1is the suffix.

The identifiers wused +for Dynamic DOCS FLO modules for disk and
magnetic tape load media are as follows:

Loader Type : DOCS 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-inch

cartridge tapes.

4.3 SUPPORTED EGUIPMENT

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

4.3.1 Computer Models

Dynamic DOCS 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 DOCS writes out. Message terminals can only
receive ovtput, specifically error messages. I# you want a
hardcopy of any information other than header and error messages,
you must use 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 verb modules, and the diagnostic test modules
are packaged on several types of load media. The structure and
types of load media available are discussed in Section 7.
However, Dynamic DOCS only supports hard disk, DSDD diskette, open
reel magnetic tape, and eight-inch cartridge magnetic tape load
media.
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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 O0OPERATING PROCEDURES

The operating procedures for Dynamic DOCS are the same as those
for Standard DOCS. Please refer to paragraph 3. 4.2 of this manval
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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4.5.1 1Initializing Dynamic DOCS

During ¢the initialization process, Dynamic DOCS differs from
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, respectively. Refer to
Sections 9 and 10 for information on BCSRUN, BCSEDT. and DEBUG
DOCS.

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 DOCS.

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

I#f the test has already been loaded, accept the default value 1
(YES). If you want to run DOCS without a test, enter the value O
(NO). Then, DOCS either executes the IT verb of the previously
loaded test module or issues the VERB? prompt.

If 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
formats are described with the Load Diagnostic (.LD) verb in
Section 6.

If you choose to load a test, the menu 1listing the DOCS verb
modules and diagnostic tests is displayed:

| MENU FOR VCATALDG DIRECTORY

00) BCSRUN 01) BCSEDT 02) DBVERB1 03) DDNDOCS
04) MXVERB1 05) MXVERB2 06) MEMTST

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

Next, the LOAD BIAS? prompt is displayed:
LOAD 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 TEST = XXXX

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

I# you want to specify a different load point, avoid selecting an
address that would cause DOCS to load a test module over itsel#f.
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

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. Load 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.
DOCS prints the appropriate test title. Then, DOCS requests the
information necessary for correct execution of the test. I# the
test initialization process is interrupted for any reason, the
following message is displayed:

¥ # # WARNING % # #
INITIALIZATION NOT COMPLETE-—-ENTER VERB "IT" FOR RESTART
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When the test module has been initialized, DOCS asks whether to
execute the .EA verb:

EXECUTE EA VERB? (DEF=1) -
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 DOCS each time you
load a new test module. DOCS remains in
memory and loads a new test whenever you
execute the .LD verb. However, DOCS can
communicate with only one test module at a
time. I+ you execute the .LD or .IS verb

after 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. 6 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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Section S

§200D0OCS

5.1 INTRODUCTION
The Diagnostics Operational Control System (DOCS) is a small
operating system that supports and controls all diagnostic tests.
S200D0OCS is an adaptation of Dynamic DOCS developed exclusively
for the 5200 system.
The +ive types of S200DDCS are as follows:

# Mini DDCS

# Maxi DOCS

# Batch Command Stream (BCS) Run DOCS

# Batch Command Stream (BCS) Edit DOCS

# Debug DOCS

Mini DOCS for S5200D0OCS contains DOCS and the following verbs:

Initialize System (. IS)

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

Load Diagnostic (.LD)

Load Verb Module (.LV)

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

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

Rewind Tape (.RW)

S200DOCS and Maxi DOCS are discussed in this section. §200D0CS
BCS Run, BCS Edit, and Debug DOCS are discussed in Sections 9 and
10.

After you load S200DOCS, you can build each of these DOCS types by
combining S200D0OCS with the appropriate DOCS verb modules. Note
that Mini DOCS contains no DOCS verb modules. Table S5-1 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

5200DOCS supports certain computer models, interactive and message
terminals, and media, as explained in the following paragraphs.
5.2.1 Computer Models

§200D0CS supports 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.
5.2.2 Interactive and Message Terminals

An interactive terminal allows you to supply S200D0OCS with the
information it needs to proceed with a test and receive header and

error messages that S200D0OCS generates. Message terminals can
only receive output, specifically header and error messages.
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S200D0CS currently supports the following interactive and message
terminals:

Interactive Message
Terminals Terminals
?40 EVT 810 and 820 printers

840 RO printer

Once S200DOCS is loaded. it prompts you for any additional
information required to handle the interactive and message
terminals.

5.2.3 Load Media

S200D0CS; DOCS verb modules, and the diagnostic test modules for
the S200 system are currently packaged on an 8 inch double-sided,
double—~density (DSDD) diskette and a 5.25 inch DSDD diskette.

5.3 COMMUNICATION CONVENTIONS

The conventions used to communicate with S200D0OCS are described in
the following list. These apply to any supported interactive
terminal.

# A hyphen (=) 1is displayed when S200D0OCS 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 more input is required.

# A period must precede all DOCS-supported verbs (for
example, .IS). Test verbs are not preceded by 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 64 contiguous hexadecimal digits, depending on
the type of prompt. You cannot have embedded blanks;
leading zeros are not required. The number is internally
right-justified with leading zeros to the left. For
example, if S200D0OCS prompts you for the load bias of a
test and the default address is 2>4B30, you 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, S200DOCS verifies that <the
number that you enter is a legal hexadecimal valve. If
I# it is not hexadecimal, you receive an error message
and must reenter the number.

# Respond to all YES/NO prompts using 1 for YES and O ¥br
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 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.
8200D0CS terminates the test activity and responds with
the VERB™ prompt. The test may require
reinitialization.
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5.4 OPERATING PROCEDURES

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

again. When the diskette drive access indicator light is off,
press the character Y on the interactive terminal. No time 1limit
exists for you to respond. Once you enter Y, the following

message and prompt appears:
###3# TEXAS INSTRUMENTS S200 DDCS VERSION = JJJ/YY XX

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

Enter the type of S200D0OCS that you need. In most cases, use the
defavlt (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 1load verb
modules. I they are needed, however, then after S200DOCS loads
the appropriate verb modules, you can proceed with S200D0CS
initialization and test module 1loading and execution. These
procedures are discussed in the following paragraphs and
illustrated by the flowchart in Figure 5-1.
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ENTERS
LOAD BIAS

DOCS EXECUTES
TEST MODULE

EA VERB
STAND~ALONE
DOCS LOADS TESTS START L
TESTAND PRINTS|L _ ___ EXECUTING
TEST TITLE -'7 IMMEDIATELY

AFTER LOADING

VERB DECODER

TEST
INITIALIZATION
QUESTIONS

USER
ANSWERS
QUESTIONS

TEST EXECUTION

EXECUTE
EA VERB?

NOTE: THIS SYMBOL REPRESENTS
AN INTERACTIVE TERMINAL

2282828 (2/2)

Figure 5-1 S200D0OCS Flowchart (Sheet 2 of 2)
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5.4.1 Initializing S200D0OCS

During the initialization process, S200DOCS requests the following
information:

# Type of error message device

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

# System control options

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

EVT 940 INT LEVEL ? DEF =04

Enter the interrupt 1level of the 940 EVT. Next, the following
prompt is displayed:

ERROR MSG DEVICE? (0=810/820 1=940 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. 1f you
press the RETURN key. the interactive terminal also serves as the
message terminal and S200D0OCS displays no further prompts.

I# you specified an 810, 820, or 940 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 are
displayed:

BAUD RATE?
(0=110, 1=200, =300, 4=1200, 5=2400,
6=3600, 7=48B00, B8=7200, 9=9600) DEF=2 -

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

DUPLEX™?
(0=DC1/DC3, 1=RCON., 2=RCOFF) DEF=0 -
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When S200D0OCS requests control options the following prompt is
displayed:

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

Either accept the default 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 wvsing ¢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 numbersuare Qritten
# P —— causes the computer to idle if an error occurs

You can terminate S200DOCS 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 XOP 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 Loading and Execution
After initialization, S200DOCS 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 to respond to each prompt.
The ¢first prompt asks if you want to load a test:

LOAD TEST? (DEF=1) - 3

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

WRITE PROTECT THE DISK AND HIT RETURN-
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The user must remove the silver tab from the diskette 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 S$UDIAG DIRECTORY

00) AU200 01) BCSEDT 02) BCSRUN 03) COM*?0X
04) DBVERBI1 05) DSKCOM 04) DSKSA 07) DSKWDX
08) LPB10O 09) MXVERB1 0A) MXVERBA OB) S200D0OCS
0C) TSTBXO OD) TST?40

TYPE: DIAG. # OR FILE NAME 7?7 -

The S$UDIAG Directory lists each of the DOCS verb and diagnostic
test modules. Select the test you want to load by entering the
appropriate number or file name from this menu. For example, ¢to
load test T8T?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:
LOAD BIAS? DEF=XXXXXX -

This prompt requests an address at which to load the test module.
The default wvalue is the #first location in memory following the
end of S200D0OCS. In most cases: accept ¢the default for ¢this
prompt. S200DOCS loads the test and the following message and
prompt appear:

END OF TEST = XXXX

TST940 - 940 ELECTRONIC VIDED TERMINAL VERSION # = MM/YY : #X
INTERFACE DEVICE? (0=CIM, 1=TTY/EIA, 2=TMS990X, 3=SX00 4=CI1402)
DEF=0-

S200D0OCS 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=6 —

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

IS UWIT DOC‘S 1I/0 DEVICE? DEF= 0 -
LINE PRINTER ON AUX #1? DEF= 0 -

Enter 1 (YES) in response to the IS UUT DOC’S I1/0 DEVICE? prompt
if the wunit under test (UUT) is the DOCS I/0 device. Otherwise,
enter O (NO). Respond to the LINE PRINTER ON AUX #17 prompt with
a 1l (YES) or O (NDO).
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If you want to specify a different load point, avoid selecting an
address that would cause S200DOCS ¢to 1load a test module over
itself. If you specify a load bias that precedes the end of
§200D0OCS, an error message appears. When you must load a test
module in the area that contains S200D0CS, follow these steps:

1. Reload S200D0OCS, specifying a 1load bias that moves
S200D0OCS to a different memory area.

2. Respond to the initialization prompts.

3. Load the test module.

When you load the test module, S200DOCS displays the title of the
test module and executes the IT wverb. Each time the IT verb
executes, S200D0OCS displays the appropriate test title. Then,
S200D0CS requests the information necessary for correct execution
of the test. I# the test initialization process is interrupted
for any reason:. 5200D0OCS displays the following message:

# # # WARNING # * 3
INITIALIZATION NOT COMPLETE-—ENTER VERB "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. If 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.

I+ 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 load a new test module. S200D0OCS remains
in memory and loads a new test whenever you
execute the Load Diagnostic (.LD) verb.
However, S200D0OCS can communicate with only
one test module at a time. I# you execute the
.LD or .IS verb after loading a test, all
communication with the test is lost.
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5.4.3 Interrupt Handling
S200D0CS handles all interrupts except those handled by a test
module. S200D0CS can detect two fault conditions relative to
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 SQOODDCS from a test module,
S200D0OCS checks that the test module has not changed the
interrupt traps.

During the S200DDCS initialization process, interrupt vectors are
set up for the following:

# Power—up (level 0)

# Power fail (level 1)

# System 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
occurs, the following message is displayed:

UNEXPECTED INTERRUPT AT LEVEL = <x>

where:

x> is an integer that represents an interrupt
level.

Then, S200D0OCS issues the VERB? prompt.
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Many of the test modules will take over an interrupt trap. This
is wusuvally done during test module initialization. However, it
you execute the . IS, .IT, or .LD verb after initializing the test
module, S200DOCS resets the interrupt wvectors to the original
§200D0OCS values.

If the test module has changed the S200DOCS interrupt traps for
level 0O, 2, 3, 4, or 14 and you return control to S200D0OCS by
pressing the @ or ESC key, S200D0CS detects the change in
interrupt traps and the following prompt appears:

INTERRUPT TRAFPS HAVE BEEN CHANGED--RESET TRAPS TO DOCS 7?(DEF=0)

Enter 1 to reset all interrupts to S200DOCS. Otherwise, press
RETURN to allow the test module to retain control of the interrvupt
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.

I+ S200D0CS 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 1312 11 10 @2 8 7 6 5 4 3 2 1 0
TO PO 10 ME MP NP EV WV SO BP CK AOD
1 0 0 0O 0O 0O 60 0 0 0 0 0 0 0 o0 o

AT TIME OF ERROR WP = 1596 PC = 609A ST = 2602
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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 off
13 10 Illegal operation
12 ME TILINE memory error
11 MP Memory mapping error
10 NP Segment not present
9 EV Execution violation
8 WV Write violation
7 SO - Stack overflow/underflouw
6 BP Diagnostic breakpoint
S CK 12 ms clock
4 AD Arithmetic overflow
3 - 990/12 CPU 1ID bits
2 - 990712 CPU ID bits
1 — 990712 CPU ID bits
0 - 990/12 CPU ID bits

If the status is returned to O, the following mesﬁage appears:
INVALID LEVEL 2 INTERRUPT
LEVEL 2 INTERRUPT —-- STATUS = 8000
CRU 1514 13 12 11 10 9 8 7 &6 5 4 3 2 1 O
TO PO IO ME MP NP EV WV SO BP CK AD
6 0 0o 0o 0 0O0 0O O OO0OO0OO0O OO0

Then, S200D0OCS 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 DOCS: enter a Y in response to this prompt.

5.5 S200D0OCS RESTART PROCEDURE
If you want to use a different type of S200DOCS or if you need to

rebuild S200D0OCS:, issue the . 1S 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
you diagnose problems. The verbs supported by DOCS are dependent

on the category of DOCS being used.

modules

All DOCS verbs

are

DOCS Verbs

and

help

preceded

by a period (.} to distinguish them from the test module verbs.
DOCS verbs are divided into the following groups:

# Verbs specific to Dynamic DOCS

# Verbs specific to S200D0OCS

# Verbs common to Dynamic DOCS and S200D0OCS

# Verbs common to S200D0OCS,

Standard and Dynamic DOCS

The following paragraphs explain each group of verbs.

4.2 VERBS SPECIFIC TO DYNAMIC DOCS

Table 6-1 lists the verbs that are specific to Dynamic DOCS. The
following paragraphs describe the verbs.
Table 6-1 Verbs Specific to Various DOCS Types
DOCS TYPE
Verb Format S200 (Standard {Dynamic
- ! H -
.ML Modify Load Parameters i H : XX
.RW Rewind Tape i ! i X X
.FT Factory Test Poxx !
. IS Initialize System Poxx H
.IT Initialize DOCS Control Parameters! xx | H
.CN Change Load Subdirectory Name Poxx H XX
.IP Initialize Print Options Poxx XX H XX
.LD Load Diagnostic Test Module Poxx XX H XX
.LV Load DOCS or External Verb Module | xx H XX H XX
.PV Print Available Verbs Poxx XX H XX
.ES Execute Stand—Alone Test Poxx i XX H X X
.MI Memory Initialize Toxx X X b X X
.CW Read/Write CRU Word (looping) Poxx XX H XX

?45400-9701
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.CS Clear Interactive VDT Screen foxx XX H XX
.RS TILINE I/0 Reset Poxx XX { XX
. DM Dump Memory foxx XX i XX
.5M Show Memory Allocation Poxx XX H XX
.MM Modify Memory Poxx XX H XX
.MV Move Memory toxx xx H XX
. MS Memory Search i oxx XX H XX
.60 Go to User-Specified Location Poxx 4 XX H XX
.AD Add Hexadecimal Data Poxx XX : XX

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. '

4 indicates the default for the maximum
number of retries for the load device.

6.2.2 Rewind Tape (.RW) Verb
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 issved.

VERB ? - .RW
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6.3 VERBS SPECIFIC TO S200D0CS

The Factory Test (.FT) verb is used only with S200D0OCS. This verb
should only be used during factory test and is of no use to other
users. 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 prompt:

VERB ? - . FT
FACTORY TEST ON/OFF (DEF = 0) - <{x>

where:
<x> indicates that you enter 1 if you want

factory test ON. If you want factory
test OFF, enter O.

6.3.1 Initialize System (. IS) Verb

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

ENTER A "Y"
After you enter Y, DOCS deallocates all currently loaded files and
DOCS verb modules. Then, DOCS returns ¢to its initialization
procedure.

6.3.2 Initialize DOCS Control Parameters (. IT) Verb

The .IT wverb modifies the initialization parameters of DOCS
without rebuilding DOCS. When you issuve the .IT verb, the
following prompt appears:

ENTER A "Y"

After you enter Y, DOCS returns to the initialization portion of
DOCS. All previously loaded files are still accessible.
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6.4 VERBS COMMON TO DYNAMIC DOCS AND S200D0OCS

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

S$UDIAG is the default subdirectory name. I+ SSUDIAG exists:, DOCS
searches this directory for +files that are to be loaded. 1+
S$UDIAG does not exist:; DOCS searches the top-level directory
(VCATALOG) for the files.

NOTE
DDNDOCS and S$LOADER (if applicable) must
exist wunder the top-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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6.5 VERBS COMMON TO S200DOCS,

Diagnostic Information

DOCS Verbs

STANDARD AND DYNAMIC DOCS

Table 6-2 lists the verbs that are common to S200DOCS, Standard

and Dynamic DOCS.

Table

Verb Format
. IP
.LD-<loading parameters>

.LV¥-{loading parameters>

. PV

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

.CW—-<baser—{#bits>>—{data>-

. €5
. RS
. DM-<add>
. SM

. MM-ladd>—-<data>

&—-2 Verbs Common to S200DOCS,

The following paragraphs describe these verbs.

Standard and Dynamic DOCS

Meaning

Initialize Print Options

Load Diagnostic Test Module

iLoad DOCS or External Verb

Module

Print Available Verbs (both
DOCS and test module}

<loop:

Execute Stand—Alone Test
Memory Initialize

Read/Write CRU Word (looping)

Clear Interactive VDT Screen

TILINE I/0 Reset

Dump Memory

Show Memory Allocation

?45400-3701 (Change 1) 6-5
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Table é-2 Verbs Common to S200D0OCS, Standard and Dynamic DOCS
(Continued)

Verb Format Meaning
. MV=<{from>—-<to>—-<#words> Move Memory
. MS-<{cond>—<add>—-<#words>- Memory Search
<data>
. G0-<ADD> Go to User—Specified

Location (unmapped)

. AD-<{datail>-<oper>-<{data2> Add Hexadecimal Data

NOTE

The .ES wverb 1is included with S200D0OCS for
future  use. 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. I# 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 ? - . 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 ‘

6.5.2 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 Standard DOCS. Diagnostic tests are available on unit
record (cassette/UST) load media for Standard DOCS. Refer to
Section 3 +for instructions on loading diagnostic tests using
Standard DOCS.
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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, if
you load DOCS #from one media type, DOCS cannot load diagnostic
tests from another media type. However:. there is one exception:
when you wuse 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 Load.

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

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

MENU FOR VCATALOG DIRECTORY

0&6) ADCHK 00)CRCOMM 01)CRDRDR 07)CRUEXP
04) DS10PD OAYEMUTST OB)EROMBT 05)FIVMOD
02) FLPDSK 08) INPMOD 0?)1016 03)0UTMOD

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

"RETURN" SHOWS MORE FILES
Each time you press the RETURN or NEW LINE key, more file names of
tests residing on the disk are displayed. When you 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 to load. The following prompt is displayed:

FILE # OR NAME?

where:

<#/name>> indicates that you enter either the
number or file name of the diagnostic
test module. For this example, you
could enter either 1016 or 9.

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

LOAD BIAS? (DEF= YYYY) - <XXXX>

where:

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

NOTE (

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

Open Reel/Cartridge Tape Load.

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
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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 07)CRUEXP
04) DS10PD OAYEMUTST OB)EROMBT O0S5)YFIVMOD
02) FLPDSK -08) INPMOD 01016 03)0UTMOD

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

"RETURN" SHOWS 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, you are prompted to enter the type of 'diagnostic that you
want to load. The following prompt is displayed:

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

test module. For this example, you
could enter either I016 or 9.
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After you enter a response, you are prompted for the load point of
the test module.

LOAD BIAS? (DEF= YYYY) - <xxxx>
where:

<xxxx> indicates that you enter a load bias
that is greater than 2>YYYY. Otherwise,
press the RETURN key to 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) -

If you enter 1 (YES), DOCS loads the test module. If you accept
the default 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.

6.5.2.3 S200D0CS. I+ you are using S200D0OCS, the .LD verb 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) COM?0X
04) DBVERB1 05) DSKCOM 06) DSKSA 07) DSKWDX
08) LP8Bi1O 09) MXVERB1 0A) MXVERB2 0B) S200D0OCS
0C) TST8XO OD) TST940

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

TYPE RETURN FOR ADDITIONAL FILES.

Each time you press the RETURN key, more of the tests residing on
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:

<#/name> indicates tﬁat godfenterx either tﬁe
file name or number of the test that
you want to load.

For example, if you want to load the B840 test.\eﬁter either C or
TSTBXO0. : 5 ' .

After gouAspecin a teét{ DDCS prompts you for the load poiﬁt for
the test module:

LOAD BIAS? (DEF=006664) — <xxxx>

where:

<xxxx» is a value greater fhan the end of DOCS.
I+ you wish to accept the default value
press the RETURN key.

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

###WARNING*#* THIS MAY OVERLAY DOCS.
DOCS MAY HAVE TO BE RELOADED TO UPPER MEMORY .
ARE YOU SURE (DEF=0) -

If you enter 1 (YES), DOCS loads the test module. I+ you accept
the default O (NO), the verb requests the load point again. After
you specify the 1load bias, DOCS loads the test module and tells
you the end location of the module.
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6.5 3 Load Verb Module (.LV) Verb

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

When you execute the .LV verb, the current loaded test is unlinked
from DOCS. Any diagnostic tes<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>