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PREFACE

MANUAL OBJECTIVES

This manual contains the general information required to
utilize diagnostic programs for the PICTURE SYSTEM 2 (PS2)
manufactured by Evans § Sutherland Computer Corporation,
when interfaced to the Digital Equipment Corporation (DEC)
PDP-11 Computer.

OPERATING SYSTEMS

Picture System diagnostics are distributed for execution
on the PDP-11 under the following operating systems: (1)
E&S Diagnostic Monitor (ESD). This package includes diag-
nostics for PICTURE SYSTEM 1 as well as PICTURE SYSTEM 2.
Executable programs and all other files in this package
are RT-11 compatible. (2) Unmapped RSX-11M, which does
not utilize PDP-11 memory management (3) Mapped RSX-11M,
which does utilize PDP-11 memory management. At the pre-
sent time, only PS-2 diagnostics which do not utilize
DMA's or interrupts are available in this package.

STRUCTURE OF THE DOCUMENT

Chapter one details startup procedures for the three pack-

ages mentioned above.

Chapter two describes the E§S Diagnostic Monitor, its oper-
ating environment, the commands used for operator communi-
cations and the errors which the operator may encounter
when using the E§S Diagnostic Monitor.

Chapter three describes the E§S Diagnostic File Utility
Program (UPDATE) operation.
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Chapter four describes the‘Patch Utility Program (PATCH)
operation. |

Chapter five describes the PS-2 Diagnostic Programs (QSD00O-
QSD116) and Acceptance Test Programs (RSD0O00-RSD012). It
includes an overview of this collection of programs, general
operating procedures, and a functional description of each
program. The information in this chapter is, for the most
part, applicable to operation on the PDP-11 as well as all
available processors other than the PDP-11.

Chapter six describes the operation of QSDDT, a general pur-
pose troubleshooting program for PICTURE SYSTEM 2. As in
chapter five, the information in this chapter is for the
most part computer independent.

Appendix A contains information concerning available distri-

bution media and operating systems for the PICTURE SYSTEM 2
diagnostics on the PDP-11.

Appendices B and C summarize the information in chapters two
through four.

Appendices D and E provide, in conjunction with sections 1.4

and 1.5, RSX-11M operating information.

Appendices F through I contain miscellaneous reference in-

formation required for operation of the diagnostics.

RELATED DOCUMENTS

The PICTURE SYSTEM 2/PDP-11 Reference Manual (E§S) contains

a programmer's functional descriptions of the PS-2 hardware,

and other general programming information.



The PICTURE SYSTEM 2 Maintenance Manual (E§S) contains de-
talled hardware information and theory of operation for
PICTURE SYSTEM 2.

The PICTURE SYSTEM 2 User's Manual (E&S) contains an intro-
duction to computer graphics, and a user's description of
the PICTURE SYSTEM 2 Graphics Software Package.

The PICTURE SYSTEM 2 Acceptance Tests (E§S) describes the
PS-2 Acceptance Test procedures, and related use of the
Acceptance Test Programs RSD0O00 throgh RSD012.

RSX-11M OPERATION: various documents published by Digital
Equipment Corporation contain helpful information, as out-

lined in Appendix D of this manual. -
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CHAPTER ONE

STARTUP PROCEDURE

For the purposes of this chapter, the distributions of the
EGS Diagnostic Package, as outlined in Appendix A, need be
distinguished only by distribution medium: RKO05 Disk, DEC-
tape, paper tape, or Magtape (TUl0 or TU1l6). For all but
the last of these cases, the distribution medium (corres-

ponding to the load device) is also the system medium, and

resides upon the system device. Thus, in the first three

cases, the startup procedure consists merely of bootstrapp-
ing the system device, and Section 1.1 may be ignored.

For distributions on Magtape, however, the system device
will be some type of disk drive, and it will be necessary
to transfer the system image from Magtape to the system
device, as explained in Section 1.1. Thereafter, the sys-

tem device may be booted as explained in subsequent sections.

TRANSFERRING THE SYSTEM IMAGE FROM MAGTAPE TO SYSTEM DEVICE
Mount a scratch disk pack on drive zero. Any data on this
disk will be destroyed by the procedure which follows.
Mount the Magtape containing the E§S Diagnostic System on
the Magtape drive zero. The disk image has a label (e.g.
ESPS2DSRSX) which should be noted.

Bootstrap the Magtape, using a ROM Bootstrap if available
(see instructions in the appropriate subsection of 1.3),

or the keyed-in program for TUl0 Magtapes in Section 1.3.3.
The following message should appear on the system console:

RSX-11S V02 BL18

VOLUME PRESERVATION PROGRAM - V02.4
FOR HELP TYPE /HE

nn. BLOCKS AVAILABLE FOR BUFFERING

PRE»



In the following instructions, XX: represents a mnemonic
for the system device (disk) as follows:

DK: RKO5

DB: RPO04, RPO5, RPO6
DP: RP02, RP03

DX: RXO01 Floppy Disk

Also, YY: represents the mnemonic for the Magtape unit
as follows:

MM: TU1l6
MT: TU10

If necessary, format the scratch disk, using a command
of the following form:

PRE>XXO0 :/FO

Transfer the disk image from Magtape onto the scratch disk
pack using a command of the following form:

PRE>XX0:/VE=YYO0: '"label"
Where '"label'" is the disk image label mentioned above.
PRESRV will type a message asking the operator to mount
the input volume then type <CR>. When the transfer has

finished, PRESRV will type:

"*%% BEGIN VERIFICATION"
"MOUNT INPUT VOLUME AND TYPE CR"

Enter a carriage-return and PRESRV will read and compare
the contents of Magtape and disk pack. An error message.



indicating insufficient buffer space for verification may

occur, in which case verification may be omitted.

Assuming no errors in the data transfer, the system device
may now be bootstrapped as explained below. The distribu-
tion Magtape should be set aside as a backup.

BOOTSTRAPPING THE SYSTEM DEVICE

The operating system (or Paper Tape Loader)for the E§S
Diagnostic Packaged is loaded into computer memory and
executed by '"'bootstrapping' the system device, which may
be any of the following:

DB: RPO04, RP05, RP06 Disk
DK: RKO5 Disk

DP: RPO0Z, RP03 Disk

DX: RXO01 Floppy Disk

DT: DECtape

PR: Paper Tape Reader

Assuming the system image has been transferred to the system
device (if not, go back to Section 1.1), the following steps
are required: (a) Mount the system device and put it on-line,
and (b) bootstrap the device according to instructions below
which apply to the available ROM Bootstrap, or by keying in and
executing a bootstrap program as in Sections 1.3.1 through
1.3.3.

After the system device has been booted, diagnostic programs
may be initiated and terminated by means of the supporting
operating system: The E§S Diagnostic Monitor (cf Chapters
2-4) or the DEC RSX-11M V03 unmapped operating system (cf
Appendix D) or the DEC Paper Tape Loader.

1-3
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BOOTSTRAP PROCEDURES

If a ROM Bootstrap is available consult the pertinent
instructions below to bootstrap a Magtape or System
device. If no ROM Bootstrap is available, then subsec- -
tions 1.3.1 - 1.3.3 give instructions for bootstrapping
an RKO5 Disk Pack, a DECtape, or a TUl1l0 Magtape by means
of a keyed-in program. ’

BOOTSTRAPPING THE RKO5 DISK

1. Mount the system device on drive 0.

2. If the distribution includes the E§S Diagnostic Monitor
be sure the WRITE PROTECT light is not 1it.

3. Press HALT.

4. Set the console switches to 1000. Press LOAD ADRS.

5. Load the following program into locations 1000 through
1020 by putting each program data value into the con-
sole data switches, then lifting the DEPOSIT switch:

Address RKOS5 Bootstrap
Program Data
1000: 12700
1002: 177406
1004: 12710
1006: 177400
1010: 12740
1012: 5
1014: 105710
1016: 100376
1020: 5007

6. Load Address 1000 again, 1ift HALT, and press START.

BOOTSTRAPPING THE DECTAPE

1. Mount the system device on drive 0, and set the .
REMOTE/OFF/LOCAL switch to REMOTE.

2. If the distribution includes the E§S Diagnostic
Monitor, be sure the tape drive is WRITE ENABLED.
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Press HALT

Set the console switches to 1000. Press LOAD ADRS.
Load the following program into locations 1000 through
1040 by putting each program data value into the con-
sole data switches, then lifting DEPOSIT:

Address DECtape Bootstrap
Program Data

1000: 12700

1002: 177344

1004 : 12710

1006: 177400

1010: 12740

1012: 4002

1014: 5710

1016: 100376

1020: 12710

1022: 3

1024: 105710

1026: 100376

1030: 12710

1032: 5

1034: 105710

1036: 100376

1040: 5007

6. Load Address 1000 again, 1ift HALT, and press START.
1.3, 3%, BOOTSTRAPPING THE TU10 MAGTAPE
1. Mount the Magtape containing the system image on drive

0. Be sure the following lights are 1lit:

PWR, LOAD, SEL, RDY and LD PT.

Press HALT on the computer console.

Set the console switches to 10000. Press LOAD ADRS.
Load the following program into locations 10000 through

10036 by putting each program data value into the console

data switches, then 1lifting DEPOSIT:

ADDRESS TU10 Bootstrap
Program Data
10000: 12700
10002: 172524
10004 : 5310



Address TU10 Bootstrap
Program Data

10006: 12740

10010: . 60011
10012: : - 105710
10014 : 100376
10016: ' 5710
10020: 100767
10022 12710
10024 : 60003
10026: 105710
10030: 100376
10032: 5710
10034 : 100777
10036: 5007

5. Load Address 10000 again, 1ift HALT, and press START.

.3.4 BM792-YB BOOTSTRAP ROM

1. Press HALT, and Load Address 173100.

2. Enter the address of the load device in the console
switches:

RKO5: 177406
DECtape: 177344
RP03: 176716

3. Lift HALT, press START

.3.5 MR-11DB BOOTSTRAP ROM

1. Press HALT.

2. Enter the address of the load device in the console
switches:

RKOS5: 173110

DECtape: 173120 >
TU10: 173136

RP03: 173154

3. Press LOAD ADDRESS
Lift HALT, press START.

1-6



1.3.6 BM873-YA BOOTSTRAP ROM
1. Press HALT.
2. Enter the address of the load device in the console
switches:

RKO5: 173010
DECtape: 173030
TU10: 173050

Paper Tape: 173312
RP03: 173100

3. Press LOAD ADRS.
4. Lift HALT, press START.

1.3.7 BM873-YB BOOTSTRAP ROM
1. Press HALT.
2. Enter the address of the load device in the console

switches:

RKO5: 173030
DECtape: 173070
TU10: 173110

TUl6: 173150

RP04: 173320
RP02/03: 173350
Paper Tape: 173620

3. Press LOAD ADRS.
4. Lift HALT, press START.

i.5.8 M9301-YA OR M9301-YB BOOTSTRAP ROM
1. Press the RBOOT switch.
2. In response to the "$" prompt on the console terminal,

enter the load-device mnemonic:

RPO4: DB (M9301-YB only)
RKO5: DK



RP02/03: DP

DECtape DT
RX01 Floppy: DX
TU16: MM
TU10: MT
Paper Tape: PR

1.3.9 M9301-YC BOOTSTRAP ROM
(PDP-11/70 only)

1. Press HALT, and 1ift HALT.

2 Set. the start address 17765000 in the console switches.

3. Press LOAD ADDR.

4 Set the device unit number (should be 0) in switches
0-2.

5. Set the appropriate device code in switches 3 through 6.

TU10: 1
DECtape: 2
RK05: 3
RP02/03: 4
TU16: 6

RP04/05/06: 7

6. Switches 7 through 21 must be down (off).
Press START.

8. If the computer halts before typing the operating system
startup message, a DEC hardware failure is indicated.

1.3.10 M9301-YF BOOTSTRAP ROM
1. Press the BOOT switch.
2. In response to the "§'" prompt, enter the appropriate
device code:

RP04/05/06: DB
RK0O5: DK
DECtape: DT
RX01 Floppy: DX
TUl6: MM

TU10: MT

Paper Tape: PR

1-8
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4

TRANSFERRING DIAGNOSTIC TASKS FROM MAGTAPE TO DISK (UNMAPPED
RSX-11M)

The diagnostics must be run under the Unmapped Baseline System
which is part of DEC's RSX-11M operating system. The diagnos-
tics are built to run in partition PAR14K.

Case A: Using the Customer's Multiuser Pack.

>SET /UIC=[XXX,XXX] select a UIC under
which the diagnostic
tasks may be perm-
anently stored. First
do a UFD command, if
necessary. Mount the
"PS-2 Diagnostics

Tasks' magtape.
>LOA MT: (if necessary)
>FLX /RS/CO/BL:58.=MT:[220,15]%.%/DO

Now, with no other users on the system, bootstrap the Unmapped

operating system:

>INS [1,54]B00
>BOO [1,50]RSX11M

>SET /UIC=[XXX,XXX]

Now the diagnostics may be run according to Appendix D of the

Diagnostics Manual.

1-9



Case B: Using a scratch RPP4 or RP@6 Pack mount the
scratch pack and the magtape labelled
ES-PS2-DS@3@#4-MTRSX-DB. Boot the magtape,
or by other means run the DEC stand-alone
task, PRESRV.

PRE>DBf@:/FO -  (if necessary)

PRE>DB@:/VE=MT@ :DBRSX@3@#4 - (TU10 Magtape)
or

PRE>DB@:/VE=MMO :DBRSX@#304 - (TUl6 Magtape)

Now bootstrap the scratch pack, by the PRESRV command "DBf@:/BO"
or by using the installation bootstrap ROM.

>SET /UIC=[200,200] (if necessary)

>INS MT: (if necessary)
>RUN $FLX

>FLX /RS/CO/BL:58=MT:[220,15]*.*/DO

Now the diagnostics may be run according to Appendix D of the
Diagnostics Manual.

TRANSFERRING DIAGNOSTIC TASK FROM MAGTAPE TO DISK (MAPPED
RSX-11M) '

The PS-2 Diagnostics were originally designed for use on a
single-user system only. A complete set of diagnostics whic
run under Unmapped RSX-11M is distributed under UIC=[220,147.
A subset of the PS-2 Diagnostics is available for use on a
Mapped Multi-user System to avoid, when possible, shutting



down the Multi-User System.

PS-2 Diagnostics may be run on a mapped multi-user operating
system provided that no DMA's or interrupts are used, and
the effect of checkpointing is of no concern. The mapped
diagnostic tasks do not use a driver, but rather perform
Picture System I/0 by direct access to the interface reg-
isters through a common block named PSDEV@, similar to the
PSDEV common block in the '"fast" version of the PS2/RSX-11M
Graphics Software Package (see "Getting Started With PS2/
RSX-11IM'" section 2.3.1).

Log on as a privileged user, and set the UIC equal to a
value provided by the customer for permanent storage of
the mapped diagnostic tasks. This UIC should be different
from the one used for unmapped diagnostics, as name con-

flicts will otherwise occur.

>FLX /RS/IM=MT:[220,14]PSDEVf.*/DO
>SET /MAIN=PSDEV@:7676:1:DEV
>MAC PSDEV@=PSDEV{

Where [XXX,XXX] is the selected UIC for storage of Mapped

Diagnostic Tasks:

>SET /UIC=[1,1]

>PIP /NV=[XXX,XXX]PSDEV@.OBJ

>TKB @ [XXX,XXX]PSDEVS

>INS PSDEV(

>PIP PSDEV@.OBJ;*/DE

>SET /UIC=[XXX,XXX]

>FLX /RS/CO/BL:58.=MT:[220,14]%.TSK/DO

Now it should be possible to run the PS-2 Diagnostics.



Note: Some phases of the available diagnostics will attempt
to use DMA. If those phases are executed, undesirable re-
~sults will occur. This pertains primarily to visual tests
QSD020, QSD026, QSD027, and QSD028. If in doubt, consult
the program description and the "HELP'" messages.

For the contents of PSDEV@.MAC and PSDEVf@.CMD, and proce-
dures for non-standard PS-2 UNIBUS addresses, consult
Appendix E, '"PSDEV@ Generation and Modification".

Once the above procedure has been performed to build the
common block PSDEV@, only the "SET /MAIN" and '"INS PSDEV@"
commands need to be repeated on subsequent occasions, pro-
vided PSDEV@P.TSK and PSDEV@.STB are saved in area [1,1].
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CHAPTER TWO

E§S DIAGNOSTIC MONITOR

The EGS Diagnostic Monitor is a control program designed
for the DEC PDP-11 computer to provide services which are
typically required for general diagnostic capability. It
will execute on any PDP-11 with a minimum of 16K memory
and operates as either a DECtape or Disk (DECpack) based
monitor. The Diagnostic Monitor handles Disk or DECtape
as file structured devices and has a file structure

compatible with the DEC RT-11 operating system.

The devices supported by the E§S Diagnostic Monitor are:

DEVICE DEVICE MNEMONIC
RKO5 DISK RKn:
DECtape DTn:
Console Terminal TT:

Paper Tape REader PR:
Paper Tape Punch PP:

The file utility program, UPDATE (see Chapter Threc), pro-
vides the capability of updating diagnostic files by de-

letion and transfer between any of these devices.

The user of the E§S Diagnostic Monitor initiates the monitor

by booting it from the system device (RKO or DTO) as des-
cribed in Chapter 1, and then interfaces with it by means
of the Keyboard Commands described in Section 2.1. All
errors that occur are logged on the console terminal and
detailed in Section 2.2.



2.1 OPERATOR COMMUNICATION

When the E§S Diagnostic Monitor is booted, it prints the
following on the console terminal: 1

"EGS DIAGNOSTIC MONITOR

xxK MEMORY
. ,

Where xx = 8,12,16,24 or 28 indicating the amount of memory
available on the particular hardware Configuration. The *

printed indicates the Diagnostic Monitor is ready to accept
operator input from the console terminal keyboard.

The operator communicates to the Diagnostic Monitor by
entering Keyboard commands via the console terminal. The
Keyboard commands available to the operator are DATE,
ASSIGN and RUN and are detailed in the following sections.

Certain keys of the console terminal are special functions
under the Diagnostic Monitor. These keys and the special
functions assigned to them are as follows:

CONTROL/C -- Echoes 4C on the terminal and interrupts the
execution of the diagnostic program and returns
to the monitor. Two CONTROL/C's cause the
currently running program to be aborted and
the Diagnostic Monitor to be returned to.

CONTROL/U -- Deletes the current line and echoes +U at
the terminal.

RUBOUT -- Deletes the last character from the current
line and echoes the character deleted on the
terminal.

[3S)
i
(3]



2.1.1 DATE COMMAND

The DATE command enters the specified date to the systemn.
This date remains in effect until a new DATE command is
issued. The command is of the form:

*DATE dd-mmm-yy (CR) !
or

*DA dd-mmm-yy (CR)
Where dd-mmm-yy is the day, month and year to be entered.

If no date is entered, then no date is assigned to file
update or directory listings.

Example:
*DATE 1-JAN-74 (CR)
or
*DA 31-DEC-74(CR)

2.1.2 ASSIGN COMMAND

The ASSIGN command assigns the specified device name as
alternate to the standard device name (see Section 1).
The command is of the form:

*ASSIGN dev adev(CR)
or

*AS dev adev(CR)

1The notation (CR) denotes the entry of a carriage return by

the operator.
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Where:
dev is a standard device name.

RKn:
DTn:
TT:
PR:
PP:

adev 1s a 1-3 character alternate device name.
Examples:

*ASSIGN DT§ TT (CR)
or

*AS DT§ TT (CR)

*AS(CR) (this removes all previous alternate

device name assignments).
RUN COMMAND
The RUN command causes the specified file to be loaded into
memory and starts execution at the entry point of the program.
The command is of the form:
*RUN dev:file.ext (CR)

Where:

dev is one of the standard device names. If dev:
is not specified, the system device is assumed.

file ‘is a 1-6 character file name.

.ext is a 1-3 character file extention. If .ext
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2

is not specified, the diagnostic monitor will

assume an extention of the form Sxx where
xx = 01-09. The device will then be searched

for a file with the name file.S09, then

file

.S08, then file.S07,...file.S01. If none of
these files are found then an error message will

be printed, otherwise the file which was found

will be loaded and executed. This searching

sequence is in keeping with the E&S program

naming convention where the last two digits of

" the extension indicate the revision level of

the program. See Section 3.1 for further details.

Examples:

*RUN DT@ :PSP002.S02
or

*RU PSP002.502
or

*RU  PSD100 (If the system device contains
programs PSD100.S01 and PSD100
the latter PSD100.S02 would be
by this command.)

ERRORS

The following error messages may be output by the

Diagnostic Monitor.

the
.S02,

run

E &S

ERROR MESSAGE MEANING
HUH? Invalid command or command
string parameters.
NO FILE File name not found or

incorrectly specified in

command string.



NO ROOM Attempt to RUN a file which
is too big for the available
memory.

NO WAY Unable to close the file
without the handler available.

NO HANDLER Device handler unavailable
for I/0 request.

DEVICE FULL No room in device directory
for further entries.

SYS ERROR I/0 error on system device.
Retry the operation.

I/0 ERR n Fatal I/0 error (n denotes
type of operation). Restart
the operation by RUNning the
program again or rebooting
the Diagnostic Monitor.
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CHAPTER THREE

FILE UTILITY PROGRAM (UPDATE)

UPDATE is the file utility program for the E§S Diagnostic
Monitor. It provides the facilities to initialize device
directories, delete and transfer files and other utility
functions useful in updating and maintaining E§S diag-
nostics. The following sections detail the facilities of
UPDATE.

USING UPDATE

To use UPDATE, one must request the Diagnostic Monitor to

run it from the system (or other specified) device:

*RUN UPDATE (CR)

When UPDATE begins execution, it prints the following on
the console terminal:

UPDATE . Sxx (xx denotes the current version number)
E§S DIAGNOSTIC UTILITY

>

The > indicates that UPDATE is ready to receive a user

command.
A user command consists of:
1. an operation

2. a file name and an operation

3. several file names and an operation



FILENAME CONVENTIONS

All files maintained under the E§S Diagnostic Monitor must
be of the form: : ’

filename.ext

Where:

. +filename " is a 1-6 character name whose characters
must be A-Z or 0-9, is the filename/ex-
tension separator.

ext is a 1-3 character name whose characters

must be A-Z or 0-9. The standard ex-
tensions under the Diagnostic Monitor

are of the form:

ESD or Txx

ESD is an E&S Diagnostic Monitor"
system file. These files are
priviledged and have restricted

access.

T is the type of file:

T=A for ASCII source.

T

L for Load Absolute format.

T

n
=

for MAPSIM statements.
(to be interpreted by MAPSIM.)

T=P for PICSYS statements
(to be interpreted by PICSYS.)
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T=S for Save image binary format.

(loadable by Diagnostic Monitor.)

XX is the version number of the
file (01-99).

UPDATE expects file names of this form to be specified where a
filename is input. UPDATE also allows an asterisk to be used
to replace a file name and/or extension. The use of the aster-
isk in a file specification means "all'". For example, "*,S01"
means all files with the extension ".S01" or "PSD100.*" means
all files with the file name "PSD100" or "*.*" means all files.

UPDATE OPERATIONS

A user specifies to UPDATE an operation to be performed by
entering a "switch option'" either alone or in conjunction
with one or several filenames. These operations include
transferring files in ASCII or Binary modes and initializing,
updating and listing directories of devices. The switches
used to perform these operations are detailed in following

sections and summarized in Appendix C.

UPDATING FILES

A file may be updated on a device by deleting the file if
it already exists and copying the new file from a specified

device to the device on which the file is to be updated.

DELETING FILES

A file may be deleted from a device by entering a command
of the following form:

>dev:filename.ext/D(CR)



For example, if the file PSD001.P01 were to be deleted from
the system device, the following command would be entered:

>PSD001.P01/D(CR)

If'all files named PSDbOl were to be deleted from DT1 the
following command would be entered:

>DT1:PSD001.*/D(CR)

" COPYING FILES

A new file may be copied onto‘é device by éhtering a com-
mand of the following form:

>dev:filename.ext=dev:filename.ext/A(CR) (ASCII format)
or
>dev:filename.ext=dev:filename.ext/B(CR)vk(Binary format)
For example, if the file PSP001.A01 Were to be copied onto the
system device from the high speed paper tape reader, the fol-
lowing command would be entered:

>PSP001.A01=PR:/A(CR)

If the‘file PSP001.S01 were to be copied onto DT1 from the
system device, the following command would be entered:

>DT1:PSP001.S01=PSP001.S01/B(CR)

If all files were to be copied from DTO to DT1 the following
command would be entered: |
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SDT1:*.%=DT0:%.%/T/W(CR) L
3.2.2 DEVICE DIRECTORIES

INITIALIZING DIRECTORIES

A directory of a given device is initialized by entering a
command of the following form:

>dev:/Z (CR)

UPDATE will respond with the following message:

dev: DO YOU REALLY WANT IT ZEROED?

If the user wishes the device to zeroed, a "Y(CR)'" should
be entered to initiate the zeroing of the device directory.

LISTING DIRECTORIES

A directory of a given device may be listed on the console
terminal by entering a command of the following form:

>dev:/L(CR)
UPDATE will respond by listing the directory of the speci-
fied device on the console terminal. The directory will
be of the form:

filename.ext #0of blocks creation date

for each file in the directory.

1The /1 switch indicates that the files are to be copied

Individually. The /W switch indicates that E§S Diagnostic
system files (those with extention .ESD) are to be copied
also (With permission).
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For example, if the directory of DT1 were to be listed, the
following command would be entered: "

>DT1:/L(CR)

If a directory of the system device were reqoired, the fol-
lowing command would be entered:

>/L(CR)

MAINTAINING DIRECTORIES

When files are deleted from a device directory, the entry
for that file becomes unuseable until the directory (and
the associated fileS) have been compressed For that

_ Teason, if several flles have been updated (i.e. deleted
and a new copy 1nsta11ed) the dlrectory should be com- .
pressed to ensure that enough storage remains for new
files (this need not be done until a "DEVICE FULL" error
has occured). A device directory may be compressed by‘
entering command of the following form:

- o '
>dev:/C(CR)
For example, if the directory of the system device were
to be compressed, the following command would be entered:

>RKO0: /C(CR)

The warning message ''REBOOT?" will be output to remind the
user that he should reboot the Diagnostic Monitor if any
system files (those with .ESD extention) have been moved
on the system device. | -
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BOOTING A DEVICE

UPDATE provides the ability to boot a device (useful when
transfering control from the E§S Diagnostic Monitor to
the Standard Operating System). A device may be booted
by entering a command of the form:

>dev:/0(CR)

For example, if DTO0 is to be booted, the following command
would be entered:

>DT0:/0(CR)
MAKING A BOOTABLE COPY OF A DISK

The following instructions assume that the disk to be copied
is DKO: and the disk to receive the copy is DK1: The "DAT"
command should always be executed prior to this disk copying

operation.

>DK1:/Z(CR)

DK1: DO YOU REALLY WANT IT ZEROED? Y(CR)
>DK1:*,%=DKO:*.%/1/W

(This should take a few minutes)

>/Q

>DK1:DUMMY=ESDMON.ESD/U

ERRORS
The following error messages may be output by UPDATE:

ERROR MESSAGE ‘ MEANING

HUH? Invalid command or command

string parameters.



WHAT?

SWITCH?

NO FILE

DEVICE FULL

READ ERROR

WRITE ERROR

DIRECTORY READ ERROR

DIRECTORY WRITE ERROR

NO BOOT

BOOT ERROR

REBOOT?

Invalid operation on file.
Illegal switch or switches.
Filename not found or incor-
rectly specified in command

string.

No room in device directory
for further entries.

Unrecoverable error reading
file.

Unrecoverable error writing

device directory.

Unrecoverable error reading
device directory.

Unrecoverable error writing
device directory.

Device cannot be booted.

Error on boot.

Reminder to user to reboot
system after /C if necessary.

For all of these errors, ensure that the device that was

accessed is on-line, ready and write-enabled if required

for the operation. The operation may then be re-typed to

verify the source of the problem.
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CHAPTER FOUR

PATCH UTILITY PROGRAM (PATCH)

PATCH is a utility program for the E§S Diagnostic System
that privides the ability to make code and data modifi-
cations to executable image programs that reside on disk
or DECtape.

USING PATCH

To use PATCH, one must request the Diagnostic Monitor

to run it from the system (or other specified) device:

*RUN PATCH (CR)

When PATCH begins execution, it prints the following on

the console terminal:

PATCH. Sxx (xx denotes the current version number)
E§S DIAGNOSTIC UTILITY

FILE NAME--

>

The > indicates that PATCH is ready to receive the input

of a user file which is to be '"patched".

Type in the name of the file which is to be modified in
the format:

[dev:]filename.ext

If the device specification [dev:] is omitted, then the

system device is assumed.
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When the filename.ext which is to be modified has been
properly entered, PATCH prints a > indicating that the
file is open and PATCH is waiting for a command to be

input.

The operations available using PATCH are detailed in
Section 4.2.

PATCHING A PROGRAM

Once a file has been opened for modification, a word
address may be examined by a command of the following
form: '

address/

At this point PATCH will type out the contents of the
location and wait for the user to type in a new location
contents as an octal value followed by one of these con-
trol characters:

<carriage return>--close the current location by
changing its contents (if a new
contents was specified), and

await more control input.

<line feed>-- close the current location and

open the next word.

4 -- close the current location and
open the previous word.

@ -- close the current location and
open the word addressed by it.



I{ the contents of the location that is being examined is
not to be changed then one of the above control characters
may be entered rather than a value, to leave the contents
unchanged.

EXITING FROM PATCH

To exit from PATCH after a program has been modified (or
merely examined), the E command may be entered to close

the file being modified and return to the Diagnostic
Monitor. If multiple files are to be patched (or examined),
the F command may be entered to close the file being patched
and request that a new file name be typed in.

PATCH ERROR MESSAGES

INCORRECT FILE SPEC? The response to the "FILE
NAME--" message was not of

the correct form. Try again.

MUST OPEN WORD? The @ command was typed when

a byte location was open.

NO ADDR OPEN? The <line feed>, 4 or @ com-
mand was typed when no location
was open.

NOT IN PROGR BOUNDS? Tried to open a location be-

yond the end of the file.

ODD ADDRESS? Tried to open a word address

which was odd.
READ ERROR? File I/0 error in reading.

WRITE ERROR? File I/0 error in writing.
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CHAPTER FIVE

PICTURE SYSTEM 2 Diagnostics and Maintenance

This chapter contains an overview of the diagnostic system

available for the various components and peripherals of
PICTURE SYSTEM 2.

PICTURE SYSTEM 2 Diagnostics Overview

PICTURE SYSTEM 2 is a stand-alone computer graphics
system which can be interfaced to nearly any mini-
computer. To avoid the problems encountered when
interfacing to another computer, PICTURE SYSTEM 2 and
all its supporting diagnostics have been designed tc be
independent of any computer. However, the particular
computer interface and its associated diagnostics
must be redesigned for each new computer that is to
host a PICTURE SYSTEM 2. This chapter describes the
diagnostics available for the Digital Equipment Corp-
oration PDP-11/PICTURE SYSTEM 2 Interface and the
various hardware components of PICTURE SYSTEM 2.

PICTURE SYSTEM 2 Diagnostic Philosophy

In designing the PICTURE SYSTEM 2 Diagnostic
Package, several items were specified as design
criteria. These items, listed below, were kept
formost in mind as the individual diagnostics

were being implemented:

1. ALL PICTURE SYSTEM 2 Diagnostics are written in a

"machine independent! assembly language called MIXIT.
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The diagnostics are compiled into source assembly code
for the particular type of computer upon which they are
to run. This code must then be assembled by the Assem-
bler of the target machine and linked together with a
machine dependent Diagnostic I/0 package to form the
PICTURE SYSTEM diagnostics.

2. Regardless of what computer the diagnostics are run
on, they will function in the same manner as on the
PDP-11 (except for machine dependent peculiarities
such as UNIBUS addfesses, which are typically in-

visible to the diagnostician).

3. All the details of the PS2 Diagnostics are specified
by the Engineer responsible for designing the component
which a particular diagnostic tests. This ensures that
all the data paths, registers, etc. are verified and
that the sequence of operations is documented for use

in understanding the diagnostic.

4. The operator interface is the same for all diagnostics
and provides facilities which allow operator selected
phases of a diagnostic to be executed repeatedly.
Also, error causing conditions may be looped on.

This ability enables cards to be debugged easier
because conditions which may be '"scoped'" are set up.

Of these items, number 4 is perhaps the most important
to the operator who must run the diagnostics. Each
diagnostic is executed in exactly the same manner.

Diagnostic Operating Procedures

A diagnostic is loaded and executed using the E§&S
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Diagnostic Monitor by typing a command of the follow-

ing form.
*RUN dev:QSD002.S01
or
*RUN QSD002
Note: The system device is assumed when no device is
specified. If no extension (ext.) is specified a file

with extension .Sxx is assumed. The file with the high-
est version number (xx = 01-09) will be found and run.

When a diagnostic is executed it types out on the console
terminal a message specifying the name of the test and

its function, e.g.,
QSD002.S01
PICTURE SYSTEM MEMORY/ADDRESS TEST

A prompting character ("%'") is then typed and the diagnos-
tic waits for operator response.

The operator responds with one of the following characters,

followed by a carriage return:

H for "H"elp. This causes the diagnostic to print out a
brief synopsis of the nature of each test to be performed,
together with the phase number by which that test may be

invoked. The program then types "%'" and waits for an-

other operator response.
P for "P"ass Count. The program responds by asking
HOW MANY PASSES?
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The operator responds with an unsigned octal number, fol-
lowed by a carriage return. This instructs the program
that each specified phase of the test is to be executed
that many times before proceeding to the next specified
phase. Thus, a response of "10" would cause each spec-
ified phase (see "D" below) to be executed eight times.
After accepting this response the,program types "%" and

waits for another operator response.
for "D"o These Phases. The program responds by asking
DO WHICH PHASE(S)?

The operator's response is a string of phase numbers,
separated by commas, and followed by a carriage return.
| This 1list specifies which phases of the test are to be
executed. If this option is not specified, all phases
are executed. A typical operator dialogue for this op-

tion follows (operator responses are underlined).

5D .
DO WHICH PHASE(S)?
1,3,5-12,14

(]

This would specify that execution was to consist of Phases
1, 3, 5 through 12 and 14 (octal).

0

After accepting this response the program types % and
waits for another operator response. Selected phases
are always executed in ascending numerical sequence.

for e'"X"ecute. This directs the tests to actually begin.

The program types:

RUNNING
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and begins the execution of the selected diagnostic
phases{

for "L"oop on Error. During the course of some
previous running of this diagnostic, an error
condition may have been detected, and an error
message consequently typed out. A typical message
might appear as follows:

6: ZERO/ONE ERR; DATA SENT=1777 DATA RECD =1773
The '"6" at the beginning of the message is the
error Message Number. The "L" option allows
the operator to single out an error message (or set
of messages) such that, if the associated error is
encountered, the program will report the error and
then enter an infinite loop, allowing the error
conditions to be examined with a scope. A typical
dialogue follows:

3L :
LOOP ON ERROR. WHICH MESSAGE(S)?
3,6-10
RUNNING

The above would cause Message 3, 6, 7 or 10, df
encountered, to cause infinite loops. Note that
Message Numbers do not necessarily correspond to
test phase numbers. The operator may elect to loop
indefinitely on the first error encountered, re-
gardless of its number. This he does by entering
"-1" for his reéponse. Following the operator's
response, the program proceeds as with Option "X"

above.

for "C"ontinue. This option proceeds exactly as
Option "L'" above. When the test phases encounter

one of the selected errors, the message is typed,

and the program loops as above -- but only as long

as the failure remains. Should the failure condition
vanish, the test will type:

CONTINUING
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for "M"odify. Allows the user to examine or change the
device and interrupt addresses for the PICTURE SYSTEM 2
and the host computer. These addresses are stored in
two tables, one containing the PICTURE SYSTEM addreSSes,
and one containing the host computer's address. Tables
H-1 and H-2 list the contents of these two tables.

The program responds to the "M" command by typing

MODIFY
*

where "*" is the prompt character used while in the modify
mode. Four types of table commands are possible - examine
parts of the PICTURE SYSTEM table, examine parts of the
host computer table, or change a section of either table.
Several commands, seperated by semicolons, may appear on

- one line. Specifically, the commands are:

(1) Pny=dy,dp,...d (change PICTURE SYSTEM table)

(2) Pn; or Pni-n,,ns-ny,... (examine PICTURE SYSTEM table)

(3) Hn;=d;,d2,...,d (change host computer table)

m
(4) Hn,; or Hn;-n,,n3-n,,... (examine host computer table)

where P - indicates PICTURE SYSTEM table.

H - indicates host computer table.

n,- is a particular entry number in the range in-
dicated by tables 5-1 and 5-2.

d.- is the particular value to be stored in the current
entry of the table indicated. The value d; will
be stored in entry n,, d, will be stored in the
following entry, and so on, up to entry n; + m
which will be changed to contain dm}
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The sample command string:

P3=3,4,5;P3-5;H1=2;H2=1;H1-2

will produce the output

¥ = N U A N

where "*'" is the prompt for another Modify command.

The command "E" returns control to the main program, which

will respond with the prompt "%'".

There are four error messages in Modify: invalid command,
entry out of bounds for table, invalid separator, and at-
tempt to read from a higher to lower entry. The error
messages are:

ERR1 X

‘Meaning: the character "X'" was interpreted as a command
and not found in the list of acceptable commands
(namely P, H, and E). The rest of the command
string is ignored.

ERRZ X

Meaning: the entry number "X" was found to be too high
or too low for the table currently being accessed.
In an examine command, part of this command may
already have been executed. In a change command,

all modifications up to this point will already
have taken place.
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ERR3 X

Meaning:

ERR4

Meaning:

the character "X" was interpreted as a separator
and not found in the list of acceptable separators
(namely =;-,). In an examine command, part of
this command may already have been executed. In

a change command, all modifications up to this
point will already have taken place.

the user typed in something on the order of '"P5-3"
instead of "P3-5'". The first entry needs to be
lower than the second. Can only occur in response

to an examine command.

Once a diagnostic begins the execution, testing will pro-

ceed according to the constraints set up by the operator,

(i.e., Loop on error, etc.) as each diagnostic phase com-

pletes its specific number of passes,

is typed,

PHASE n DONE

and control proceeds to the next-specified phase.

When all selected phases have completed execution, the

program types a message such as:

MEMORY TESTS COMPLETE

and either waits for another operator response or returns

to the E§S Diagnostic Monitor, dependent upon the particu-

lar diagnostic. When running under the E§&S Diagnostic

Monitor, the operator may type two Control C's at any time

‘to abort the execution of the diagnostic.
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Modifying PICTURE SYSTEM 2 Device and Interrupt Addresses

All PICTURE SYSTEM 2 diagnostics are distributed to execute
on a standard PICTURE SYSTEM 2/PDP-11 configuration. The
standard configuration is:

PICTURE SYSTEM 2/PDP-11 Interface (195131)
UNIBUS ADDRESSES: 167660 - 167676
Interrupt Vectors: 340 --356

PICTURE SYSTEM 2 Devices:
Real Time Clock (195161) SCB:177744
Picture Generator (195219) SCB:177740
PG Passive Input Port (195219) SCB:177775
Refresh Controller (195451) SCB:177730
Picture Processor (195121) SCB:177750
MAP Passive Input Port (195121) SCB:177777
MAP Passive Output Port (195121) SCB:177776
DMA PSA (195106) SCB:177747
DMA Passive Input Port (195106) SCB:177770
Data Tablet #1 (195181) SCB:177664
Keyboard #1 (195171) SCB:177607
Function Switches #1 (195191) SCB:177626

These device address assignments correspond to the standard
switch and jumper positions spec1f1ed by Figure 5-1. If

a diagnostic is to be run on a sygtem with non-standard
device assignments, then the device assignment must be
reassigned using the "M"odify command available in all
diagnostics. The Modify command allows the device ass-
ignment tables to be examined and modified. It should

be noted that if the diagnostic doesn't reference a table
entry it need not be modified. Thus, for example, if the
Picture Generator is at a non-standard address, table as-
signment for the Picture Generator need not be modified
for the PS Memory Diagnostic which doesn't use the Picture

Generator.
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SWITCH AND JUMPER POSITIONS

PICTURE SYSTEM II Standard Switch Assignments
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The only device assignment that must be modified for all
diagnostics is the PS-2/PDP-11 UNIBUS address. If the
195131 is DIP switch selected to any UNIBUS address other
than 167660 then no diagnostic will execute properly (in
fact an illegal memory trap - TRAP to 4 - will probably
occur). The standard interrupt vector, 340, need only be
modified for the PS-2 interrupt diagnostic - QSD100.

There are two tables that the modify command allows to be
examined and/or modified; the HOST Computer Table (H) and
the PICTURE SYSTEM Table (P). The contents of the default
H and P tables are shown in Appendix H. Note that many
entries in the P table are for multiple device systems

(i.e., PG #2) and are not used by the standard diagnostics.

For PICTURE SYSTEM installations with non-standard device
assignments, rather than using the modify command to alter
the device assignments each time a diagnostic is run, the
PATCH utility program described in Chapter 4 can be used

to permanently modify the device assignment in the diagnostic.
To faciliate this, the placement of the P and H tables are

the same for all diagnostics:

n

P Table entry 1
H Table entry 1

1034
1276

i

Note: The address of Host Table entry 1 (H) is
subject to slight change. In older versions
of the diagnostic, this value may be 1166,
1176, or 1210.

For example, to permanently modify the PS-2/PDP-11 UNIBUS
address in QSD000, the following command sequence would
be used:

t
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1.

*RUN PATCH(CR)

PATCH.Sxx (xx denotes the current version number)
EGS Diagnostic Utility

FILE NAME- -

>QSD000.S01

>1276/167660 167740 (CR)

>E
*

Diagnostic Hierarchy

The following grouping of the diagnostics is such that
execution of any group generally is meaningful only if

all preceding groups execute without error:

1. Processor (e.g. PDP-11) Diagnostics

2. PS-2 Interface Diagnostics QSD000, QSDO0O01
3. PS-2 Memory Diagnostics, including QSD002
4, Interrupt Diagnostic QSD100

5. All other diagnostics, except that Character
Generator Diagnostics presuppose proper oper-
ation of the Line Generator, and some visual
phases of peripherals diagnostics presuppose
proper operation of the LG, CG, and Autore-
fresh.

The diagnostics are written to execute as independently of
configuration as possible allowing diagnosis and verifica-
tion, for example, of PICTURE SYSTEM Memory independently
of MAP and Refresh Controller or Line Generator indepen-
dently of MAP and PICTURE SYSTEM Memory. The individual
diagnostic descriptions are included at the end of this
chapter.
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5.1.5 DESCRIPTIONS OF DIAGNOSTIC PROGRAMS

This section contains detailed descriptions of all standard

PS2 Diagnostics.
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Identification: QSD00O
Date: 11/11/76

Name: PSZ DIO INTERFACE DIAGNOSTICS

Functional Description:

Successful execution of this diagnostic indicates that the DIO
portion of the CPU/PICTURE SYSTEM interface is operational. It
verifies the following:

a. Basic PSBUS operation (REQUEST/GRANT).

b. Correct response to all DIO commands.

c. Correct DIOPSA operation (excluding the validity of the

"PSADD'" lines on the PSBUS).
d. Correct DIO response to a busy PSBUS device.

Note: This diagnostic does not require PICTURE SYSTEM memory.

The diagnostic consists of seven phases:

1. 1IOST Write/Read /PSRESET
Verifies that the Write/Read (W/R) bits of the -
IOST register can be set, cleared and reset.

2. DMAWC Write/Read/PSRESET.
Verifies that all bits of the DMAWC register can
be set, cleared and reset.

3. DMABA Write/Read/PSRESET
Verifies that all bits of the DMABA register can
be set, cleared and reset.

4. DIOPSA Write/Read/PSRESET
Verifies that all bits of the DIOPSA register can
be set, cleared and reset.

5. DIOPSA Increment
Verifies that the DIOPSA register increments after
DIO write and read operations when PSAHOLD is not
asserted.

6. DIOPSA Non-Increment
Verifies that the DIOPSA register does not increment.
after DIO write and read operations when PSAHOLD is
asserted. |
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7. Device Busy/DIORESET/DIOPSA Passive Load
Verifies that the DIO.will not access a busy Passive
Port. Verifies that DIORESET will release the DIO
from a "hung condition'. Verifies. that the DIOPSA can
be loaded with Passive Port‘addfesses (177770 - 177777).

Program Description: : v o

Phase 1: Verifies that the W/R bits of the IOST can be set,
cleared énd reset. ,Prbgram;steps‘are:
a.  PSRESET, check for a reset condition.
b. If the condition is .not satisfied, the following
message is output.

1B: IOST PSRESET ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

. Set W/R bits, check result. -

Clear W/R bits, check result, o
Repeat steps (a), (c) & (d) several times.
.Check W/R bits with random data.

'If Sfep (c), (d) or (f) fails, the following

message is output.

|| O A0

1A: TIOST W/R ERROR; DATA EXP=XXXXXX: DATA REC=XXXXXX
h. ‘Stop - phase complete. -

Phase 2: Verifies that all bits: of the DMAWC can be set, cleared,
and reset. Program steps are: . .
a. Check all bits with data = 0 thru 177777..
b, Check all bits with random data.
c. ,Ifastepv(a)}qr (b) fails the following message
is output.

2A: DMAWC W/R ERROR; DATA: EXP=XXXXXX DATA. REC=XXXXXX
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d. Repeat step (b) several times.

e. Set all bits, PSRESET, check for all zero.

f. If step (e) fails, the following message is
output.

2B: DMAWC PSRESET ERROR; DATA EXP=0 DATA REC=XXXXXX

g. Repeat step (e) several times.
h. Stop - phase complete.

Phase 3: Verifies that all bits of the DMABA can be set, cleared
and reset. Program steps are:
a. Check all bits with data = 0 thru 177776
(even numbers).
Check all bits with random data (even numbers),
If step (a) or (b) fails, the following message
is output.

3A: DMABA W/R ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

Repeat step (b) several times.

Set all bits, PSRESET, check for all zero.

f. 1If step (e) fails, the following message is
output.

(o)

3B: DMABA, PSRESET ERROR; DATA EXP=0 DATA REC=XXXXXX

g. Repeat step (e) several times.
h. Stop - phase complete.

Phase 4: Verifies that all bits of the DIOPSA can be set, cleared
and reset. Program steps are:
a. Check all bits with data = 0 thru 177767.

b. Check all bits with random data (except 177770-
177777).

c. If step (a) or (b) fails, the following message
is output. ' ‘
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4A: DIOPSA W/R ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

Repeat step (b) several times.
Set high 8 bits, PSRESET, check for all zero.
Set low 8 bits, PSRESET, check for all zero.

If step (e) or (f) fails, the following message
is output. ‘ L

e Hh O

4B: DIOPSA PSRESET ERROR; DATA EXP=0 DATA REC=XXXXXX

h. Repeat steps (e) and (f) several times.
i. Stop - phase complete.

Phase 5: Verifies that the DIOPSA increments after DIO write
and read operations when it does not contain a Passive
Port address and PSAHOLD is not asserted. Program
steps are: ,
a. Do a DIO PSBUS read - PSAHOLD=0 (even addresses).
b. Check that DIOPSA did increment.

c. If step (b) fails, the following message is
output.

SA: DIOPSA INCREMENT AFTER READ ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

d. Do a DIO PSBUS write - PSAHOLD=0 (odd addresses).
e. Check that DIOPSA did increment.

f. If step (e) fails, the following message is
output.

5B: DIOPSA INCREMENT AFTER WRITE ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

g. Repeat steps (a), (b), (d) and (e) for addresses
0 thru 177767.

h. Stop - phase complete.

Phase 6: Verifies that the DIOPSA does not increment after DIO
write and read operations when it does not contain a
Passive Port address and PSAHOLD is asserted. Program“
steps are:
QSD000-4



a. Do a DIO PSBUS read - PSAHOLD=1 (even addresses).
Check that DIOPSA did not increment.
If step (b) fails, the following message is
output.

6A: DIOPSA HOLD AFTER READ ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

d. Do a DIO PSBUS write - PSAHOLD=1 (odd addresses).
Check that DIOPSA did not increment.

f. If step (e) fails, the following message is
output.

6B: DIOPSA HOLD AFTER WRITE ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

g. Repeat steps (a), (b), (d) and (e) for several
random addresses (except 177770-177777).

Phase 7: Verifies that the DIO will not access a busy device; that
DIORESET will release the DIO from a "hung condition';
that the DIOPSA can be loaded with Passive Port addresses

(177770-177777). Program steps are:
a. PSRESET, DMAPIP should be busy.
b. Do a DIO PSBUS read of DMAPIP.
c. Timeout, check that DIOREADY is not set (DIO
should be "hung'" because DMAPIP was busy).
d. If step (c) fails, the following message 1is
output.

7A: ERROR; DIOREADY SET AFTER READ BUSY DMAPIP ATTEMPT
e. DIORESET, timeout, check that DIOREADY is set.
f. If step (e) fails, the following message is
output.

7B: ERROR; DIOREADY CLR AFTER DIORESET

g. Load DIOPSA with a Passive Port address.
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h. DIORESET in case the DIO is 'hung".
Check that DIOPSA contains the Passive Port
address. |

j. If step (i) féils, the following message is
output.

7C: DIOPSA PASSIVE‘W/R ERROR;'DATA=XXXXXX DATA REC=XXXXXX
k. Repeat steps (g) thrp (i) several times with
data = 177770-177777.

1. Stop - phase complete.

Error Analysis:

Error # Prognosis
1A: This error indicates that one or more of the W/R

bits of the IOST register (located on the 195131-100
card) could not be either written or read correctly.

1B: This error indicates that the IOST register (located
on the 195131-100 card) could not be reset to its
initial state (100200 for the PDP-11 interface) by
PSRESET. '

2A: This error indicates that one or more of the bits
of the DMAWC register (located on the 195131-100
card) could not be either written or read correctly.

2B: This error indicates that the DMAWC régister (iocated
on the 195131-100 card) could not be reset to zero
by PSRESET. '
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Error #

3A:

3B:

4A:

4B:

5A:

5B:

6A:

Prognosis

This error indicates that one or more bits of the
DMABA register (located on the 195131-100 card)

- could not be either written or read correctly.

This error indicates that the DMABA register (located
on the 195131-100 card) could not be reset to zero
by PSRESET.

This error indicates that one or more bits of the
DIOPSA regsiter (located on the 195105-100 card)
could not be either written or read correctly.

The problem could be the data path to the register,
register control logic, the register itself, or
the data path from the register.

This error indicates that the DIOPSA register (located
on the 195105-100 card) could not be reset to zero
by PSRESET.

This error indicates that the DIOPSA register (located
on the 195105-100 card) did not increment correctly
after a DIO PSBUS write operation with PSAHOLD not
asserted.

"This error indicates that the DIOPSA register (located

on the 195105-100 card) did not increment correctly
after a DIO PSBUS read operation with PSAHOLD not
asserted.

This error indicates that the DIOPSA register (located
on the 195105-100 card) did not retain the contents

- it had prior to a DIO PSBUS read operation with

PSAHOLD asserted.
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Error #

6B:

7A:

7B:

7C:

- Prognosis

This error indicates that the DIOPSA register (located
on the 195105-100 card) did not retain the contents it
had prior to a DIO PSBUS write operation with PSAHOLD
asserted.

This error indicates that the DIOREADY bit (located

in the IOST register on the 195131-100 card) was

set after the DIO tried to access the DMAPIP which
should have been busy due to PSRESET. Access of this
busy Passive Port should have caused the DIO to "hang"
(i.e., DIOREADY should have been clear).

This error indicates that a DIORESET would not re-
lease the 'hung'" condition the DIO was in due to
trying to access the busy DMAPIP. (i.e., cause the
DIOREADY bit. located in the IOST register on the
195131-100 card to be set).

This error indicates that the DIOPSA register (located
on the 195105-100 card), could not be either written

or read correctly when loaded with the address of

a Passive Port (i.e., DATA .= 177770-177777).
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Identification: QSD001
Date: 11/16/76

Name: PSZ DMA INTERFACE DIAGNOSTICS

Functional Description:

Successful execution of this diagnostic indicates that the DMA
portion of the CPU/PICTURE SYSTEM interface is operational. It
verifies the following:

a. All DMA modes of operation (Active Output, Active Input
and Passive Input).

b. Correct DMAPSA operation (excluding the validity of
the "PSADD'" lines on the PSBUS).

c. Correct DMA response to a busy PSBUS device.

d. Correct DMA Word Count Register (DMAWC) operation.
Correct DMA Bus Address Register (DMABA) operation
including extended address bits.

f. Correct DMA response to a non-existent PDP-11 memory
location access (NEXMEM).

g. Execution of simultaneous DIO & DMA block data trans-
fers to and from PICTURE SYSTEM memory.

Note: This diagnostic assumes successful exectuion of QSDO00O0.
Phases 1 thru 12 do not require PICTURE SYSTEM memory.
Phases 13 § 14 require the first 1000 words of PICTURE
SYSTEM Memory and assume they can be written and read
correctly via the DIO.

The diagnostic consists of twelve phases:

1. DMAPSA Write/Read/PSRESET ‘
Verifies that all bits of the DMAPSA register
can be set, cleared and reset.

2. DMAPSA Increment
Verifies that the DMAPSA register will increment
after DMA Active Output/Input operations if it
does not contain a Passive Port address prior to
the operation.
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3.

10s.

11s.

12s.

13s.

14 s.

Device Busy/DMARESET/DMAPSA Non-Increment
Verifies that the DMA will not access a busy
Passive Port. Verifies that DMARESET will re-
lease the DMA from a "hung condition'". Verifies

tHat the DMAPSA will not increment after DMA Active

Output/Input operations if it contains a Passive
Port address prior to the operation.
DMA Active Output to DMAPSA o
Verifies the DMA Active Output mode of operation.
DMA Active Input from DMAPSA v
Verifies the DMA Active Input mode of operation.
DMA Passive Input from DIO
Verifies the DMA Passive Input mode of operation.
DMA Active Input to NEXMEM
Verifies that the DMA responds correctly when
accessing a non-existent PDP-11 memory location.
DMAWC Increment
Verifies that the DMAWC register increments cor-
rectly after each DMA data transfer.
DMABA Increment
Verifies that the DMABA register increments cor-
rectly after each DMA data transter.
XBA(17-16) Increment ‘
Verifies that the Extended Bus Address bits in-
crement each time the DMABA overflows (177776+0).
DMA Block Transfers Out/In
Verifes that the DMA can transfer blocks of data
to (Active Output) and from (Active Input)
PICTURE SYSTEM Memory. |
Simultaneous DIO & DMA Block Transfers
Verifies that the DIO can transfer a block of data
to or from one area of PICTURE SYSTEM Memory while

the DMA is in the process of transfering a block of

- data to or from another area of PICTURE SYSTEM
 Memory. | |
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Program Description:

Phase 1: Verifies that all bits of the DMAPSA can be set,
cleared and reset. Program steps are: :
a. Check all bits with data = 0 thru 177777.
b. Check all bits with random data.
c. If step (a) or (b) fails, the following
message 1s output.

1A: DMAPSA W/R ERRCR; DATA EXP=XXXXXX DATA REC=XXXXXX

Repeat step (b) several times.
Set all bits, PSRESET, check for all zero.

f. If step (e) fails, the following message is
output.

1B: DMAPSA PSRESET ERROR; DATA EXP=0 DATA REC=XXXXXX

g. Repeat step (e) several times.

h. Stop - phase complete.

Phase 2: Verifies that the DMAPSA will increment after DMA
Active Output/Input operations if it does not contain

a Passive Port address prior to the operation. Program
steps are:

a. Initiate a single DMA Active Output transfer
(DMAWC=177777; DMABA=address of a PDP-11 memory

location containing zero; Set GO in the IOST).
b. Verify that the DMAPSA did increment.

c. If step (b) fails, the following message
is output.

2: DMAPSA INCREMENT ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX
~d. Repeat steps (a) and (b) with DMAPSA = 0
thru 177776 (except for DMAPSA PSBUS address).

e. Stop - phase complete
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Phase 3: Verifies that the DMA will not access a busy Passive
Port; that DMARESET will release the DMA from a '"hung
condition'"; that the DMAPSA will not increment after
DMA Active Output/Input operations when it contains a
Passive Port address prior to the operation. Program
steps are:

a. PSRESET, DMAPIP should be busy.

b. Initiate a single DMA Active Output transfer
to the DMAPIP (DMAWC=177777; DMABA=address of
a PDP-11 memory location containing zero; Set
GO in the IOST).

c. Timeout, verify that DMAREADY is not set (the
DMA should be "hung" since it accessed a busy
Passive Port). |

d. If step (c) fails, the following message 1is
output.

3A: ERROR; DMAREADY SET AFTER BUSY DMAPIP ACCESS

e. DMARESET, timeout, verify that DMAREADY is set.
f. If step (e) fails, the following message is
output.

3B: ERROR; DMAREADY CLR AFTER DMARESET

g. Initiate a single DMA Active Output transfer
(DMAWC=177777; DMABA=address of a PDP-11 memory
1ocationic0ntaining zero; Set GO in the IOST).

h. DMARESET in case the DMA is "hung'.

i. Verify thaf\the DMAPSA did not increment.

j. If step (i) fails, the following message is
output.

3C: DMAPSA NON-INCREMENT ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

k. Repeat steps (g) thru (i) several times with
DMAPSA=177770-177777.
1. Stop - phase complete.
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Phase 4: Verifies the DMA Active Output mode of operation by
doing single DMA transfers to the DMAPSA. Program
steps are:

a. Initiate a single DMA Active Output transfer
to the DMAPSA ( DMAWC=177777; DMABA=address
of a PDP-11 memory location containing zero;
Set GO in the IOST).

Check the DMAPSA for correct contents.
If step (c) fails, the following message is
output.

4: DMA ACTIVE OUTPUT TO DMAPSA ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

d. Repeat steps (a) and (b) several times with
data=0 thru 177776 (even numbers).

e. Repeat steps (a) and (b) several times with
random data (even numbers).

f. Stop - phase complete.

Phase 5: Verifies the DMA Active Input mode of operation by
doing a single DMA transfer of the contents of the
DMAPSA to CPU memory. Program steps are:
a. Clear a PDP-11 memory location.
b. Load the DMAPSA with its PSBUS address.
c. Initiate a single DMA Active Input transfer
to a PDP-11 memory location. (DMAWC=177777;
DMABA=PDP-11 memory location address; Set

DMAIN and GO bits in the IOST).

d. Check the PDP-11 memory location for DMAPSA
PSBUS address.

e. If step (d) fails, the following message is
output.

5: DMA ACTIVE INPUT FROM DMAPSA ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

f. Repeat steps (a), (b), (c) and (d) several times.
g. Stop - phase complete.
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Phase 6: Verifies the DMA Passive Input Mode of operation by
directing DIO data transfers to the DMA Passive Input
Port (DMAPIP). Program steps are:

a. Initiate a single DMA Passive Input transfer
(DMAWC=177777; DMABA=PDP-11 memory location
address; set PASSIVE, DMAIN and GO bits in
the IOST).

Do a DIO data transfer to the DMAPIP.
Check the PDP-11 memory location for correct
data.

d. If step (c) fails, the following message 1is
output.

6: DMA PASSIVE INPUT FROM DIO ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

e. Repeat steps (a), (b) and (c) several times
with random data.
f. Stop - phase complete.

Phase 7: Verifies that the DMA will not '"hang'" when a data
transfer causes a nonexistent PDP-11 memory access.
Program steps are:

a. Initiate a two word DMA Active Input transfer
to a non-existent PDP-11 memory location.
(DMAWC=177776; DMABA=173000; set DMAIN, XBA
(17-16) and GO bits in the IOST).

b. Check the DMAWC, DMABA and IOST for correct
contents.

c. If step (b) fails, the following message is
output.

7: DMA ACTIVE INPUT TO NEXMEM ERROR;
DMAWC: DATA EXP=177777 DATA REC=XXXXXX
DMABA: DATA EXP=173002 DATA REC=XXXXXX
IOST: DATA EXP=140266 DATA REC=XXXXXX
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d. Repeat steps (a) and (b) several times.
e. Stop - phase complete.

Phase 10: Verifies that the DMAWC register increments correctly
after each DMA data transfer. Program steps are:

a. Initiate DMA Active Input transfers to a non-

existent PDP-11 memory location (DMABA=173000;

set DMAIN, XBA (17-16) and GO bits in the IOST).

b. Verify that the DMAWC did increment.
If step (b) fails, the following message is
output.

10: DMAWC INCREMENT ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

d. Repeat steps (a) and (b) with DMAWC=0 thru 177777.

e. Stop - phase complete.

Phase 11: Verifies that the DMABA register increments correctly
after each DMA data transfer. Program steps are:
a. Initiate a single DMA Active Output transfer
(DMAWC=177777; set GO in the IOST).
b. Verify that the DMABA did increment.
c. If step (b) fails, the following message is
output.

11: DMABA INCREMENT ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

d. Repeat steps (a) and (b) with DMABA=0 thru
177776.
e. Stop - Phase complete.

Phase 12: Verifies that the Extended Bus Address bits increment
each time the DMABA overflows (177776 - 0). Program
steps are:

a. Initiate a single DMA Active Output transfer

(DMAWC=177777; DMABA=177776; set GO in the IOST).
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b.
c.

Verify that the XBA bits did increment.
If step (b) fails, the following message is
output.

12: XBA (17-16) INCREMENT ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX

d.

Phase 13: Verifies
and from
a.

NNN; 13: DMA BLOCK
Where: NNN =
e.

f.

Repeat steps (a) and (b) several times with
XBA (17-16) = 00, 01, 10 and 11.
Stop - phase complete.

that the DMA can transfer blocks of data to
PICTURE SYSTEM memory. Program steps are:
Initiate a 500 word DMA Active Output transfer
to PICTURE SYSTEM memory locations 0 thru 499
(DMAWC=177014; DMABA=PDP-11 memory ''data block
out" starting address; set GO in the IOST).
When the output transfer completes, initiate

a 500 word DMA Active Input transfer from
PICTURE SYSTEM memory locations 0 thru 499.
(DMAWC=177014; DMABA=PDP-11 memory '"data block
in" starting address; set DMAIN and GO bits in
the IOST).

When the input transfer completes, verify that
the block of data sent to PICTURE SYSTEM
memory is identical to the block of data
received from PICTURE SYSTEM memory.

If step (c) fails, the following message is
output.

TRANSFER ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX
the octal data transfer number (0 < NNN < 763)
Repeat steps (a), (b) and (c) several times

with blocks of random data.
Stop - phase complete.
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Phase 14: Verifies that simultaneous DMA and DIO data transfers
can be performed. Program steps are:

a. Initiate a 500 word DMA Active Output transfer
to PICTURE SYSTEM memory locations 500 thru 999
(DMAWC=177014; DMABA=PDP-11 memory '"data block out"
starting address; set GO in the IOST).

b. Without waiting for the DMA transfer to finish,
initiate a 500 word DIO transfer to PICTURE
SYSTEM memory locations 0 thru 499.

c. When both DMA and DIO transfers are complete,
initiate a 500 word DMA Active Input transfer
from PICTURE SYSTEM memory locations 0 thru 499
(DMAWC=177014; DMABA=PDP-11 memory 'data block in"
starting address; set DMAIN and GO bits in the
I0ST).

d. Without waiting for the DMA transfer to finish,
initiate a 500 word DIO transfer from PICTURE
SYSTEM memory locations 500 thru 999.

e. When both DMA and DIO transfers are complete,
verify that the 1000 words sent to PICTURE
SYSTEM memory are identical to the 1000 words
received from PICTURE SYSTEM memory.

f. If step (e) fails, the following message is
output.

NNNN; 14: DIO OR DMA BLOCK TRANSFER ERROR; DATA EXP=XXXXXX DATA REC=XXXXXX
where: NNNN = the octal data transfer number (0 < NNNN < 1747).
g. Repeat steps (a), (b), (c), (d) and (e) several

times with blocks of random data.
h. Stop - phase complete.
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Error Analysis:

Error # Prognosis -
1A: This error indicates that one or more bits of

the DMAPSA register (located on the 195106-100
card) could not be either written or read cor-
rectly. The problem could be the data path to
the register, register control logic, the reg-
ister itself, or the data path from the register
to the PSBUS.

1B: This error indicates that the DMAPSA register
(located on the 195106-100 card) could not be
reset to zero by PSRESET.

2: This error indicates that the DMAPSA register
(located on the 195106-100 card) did not in-
crement correctly after a DMA Active Output
operation when it did not contain a Passive
Port address prior to the operation. The prob-
lem may be the DMA Active Output control logic
on the 195131-100 card or the logic which gen-
erates the *INCDMAPSA signal on the 195106-100
card.

3A: This error indicates that the DMAREADY bit
(located in the IOST register on the 195131-100
card), was set after the DMA tried to access
the DMAPIP which should have been busy due to
PSRESET. Access of this busy Passive Port
should have caused the DMA to "hang" (i.e.,
DMAREADY should have been clear).

QSD001-10



Error # Prognosis

3B: This error indicates that a DMARESET would not
release the "hung'" condition the DMA was in due
to frying to access a busy Passive Port (DMAPIP).
DMARESET should have caused the DMAREADY bit
(located in the IOST register on the 195131-100
card) to be set.

3C: This error indicates that the DMAPSA register
(located on the 195106-100 card) did not retain
the Passive Port address it contained prior to
a DMA Active Output operation. The *INCDMAPSA
(195106-100 card) should not occur.

4: This error indicates that the DMAPSA register
(located on the 195106-100 card) did not con-
tain correct data after a DMA Active Output
transfer to the register. Bit zero should always -
be loaded with zero so the entire register will
not be affected by the *INCDMAPSA signal at the
end of the transfer. Bit zero is not checked
as part of a correct result. The problem is
likely to be the DMA data path to the register.

5: This error indicates that correct data was not
received when the DMAPSA register (located on
the 195106-100 card) was used as the source of
data during a DMA Active Input transfer. The
data received should be equal to the DMAPSA
PSBUS address. The problem may be the DMA
Active Input control logic on the 195131-100
card or the DMA data path from PSBUS to CPU.
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Error #

10:

11:

Prognosis

This error indicates that correct data was not
received when DIO data transfers were directed
to the DMA Passive Input Port (DMAPIP). The
problem may be the DMAPIP address response

logic which generates AEPASDATI (195106-100
card), control logic which responds to AEPASDATI,
or the DMA data path from PSBUS to CPU.

This error indicates that the DMA did not '"hang"
when a DMA data transfer caused a non-existent
PDP-11 memory address access but that either
the DMAWC register, DMABA register or IOST
register, (all located on the 195131-100 card)
contained incorrect data after the transfer.

If the DMA does "hang'" the UNIBUS waiting for
SSYN from a non-existent PDP-11 slave, the
phase will never finish. This indicates that
the '"MSYN timeout" logic on the 195131-100 card
is not working.

This error indicates that the DMAWC register
(located on the 195131-100 card) did not incre-
ment correctly after a DMA Active Input transfer
to a non-existent PDP-11 memory location. The
first transfer should cause NEXMEM to set
DMAREADY (both located in the IOST on the
195131-100 card) independent of the contents of
the DMAWC. The problem is likely in the DMA
UNIBUS control logic on the 195131-100 card.

This error indicates that the DMABA register
(located on the 195131-100 card) did not incre-

ment correctly after a DMA Active Output trans-

fer. The problem is likely in the DMA UNIBUS
control logic on the 195131-100 card.
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Error #

13:

14:

Prognosis

This error indicates that there was a data error
during either a DMA block transfer to or from
PICTURE SYSTEM memory. If many bits are in
error, it is usually an indication of a timing
problem within the DMA control logic or data
path. Board swapping (195105-100, 195106-100,
195131-100) is the fastest way to solve the
problem since it is very hard to loop on a

500 word data transfer.

This error indicates that there was a data error
during either simultaneous DIO or DMA data
transfer to or from PICTURE SYSTEM memory.

It usually indicates an arbitration or timing
problem within DIO/DMA control logic or DIO/DMA
data path usage. Board swapping (195105-100,
195106-100, 195131-100) is the fastest way to
solve the problem if many bits are 1in error

or if no failure pattern can be established.
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Identification: QSD002
Date: 11/3/76

Name: PICTURE SYSTEM MEMORY TEST

Functional Description:

This diagnostic is used for testing the Picture System Memory.
Since the amount of memory may vary from 16K to 64K words, the
program will ask the operator-to respond with the amount of memory
on the system. (codes are: 1=16K words, 2=32K words, 3=48K words,
and 4=64K words). The diagnostic consists of seven phases:

1. Memory Data Path Check.
Memory Address/Data Test.
Zero/one Test.
Random Number Test.
Refresh Test.
Bit Disturb Ones Test.
Bit Disturb Zeroes Test.

N O AN

Program Description:

Phase 1: This test checks memory request/acknowledge, timing, and
data paths. Five data values are checked: 0, 177777,
125252, 052525, and 123456. Each set of memory cards
contains 16K words of memory. Therefore to check data
paths on all memory cards in the system, the test must
be made at addresses: 0, 040000, 100000, and 140000
(0-16K, 16K-32K, 32K-48K, and 48K-64K respectively).

Two data paths (B,C) exist on all memory cards. Initially
path C (controlled by port 0) is checked. Then the user
is asked to ground pin 62 on the backpanel slot of the
195141-100 card, and the test is run again to test path

B (controlled by port 1).

If an error occurs, the following message is output.
1: DATA PATH ERR; PORT=X ADDR=XXXXXX DATA SENT=XXXXXX DATA RECD=XXXXXX

Phase 2: This test is an address and data check, with its main purpose
"to check the address registers of port 0 and port 1.
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The test is executed by writing the address value into
each memory location, then reading and checking all
memory locations, In order to check port 1, the user
is asked to ground pin 62 on the backpanel slot of the
195141-100 card.

If an error occurs, the following message is'output.

2: ADDRESS ERR; PORT=X ADDR=XXXXXX DATA SENT=XXXXXX DATA RECD=XXXXXX

Phase 3-7: These tests are designed to check the contents of the
4K MOS memory integrated circuits. Since both port 0
and port 1 are common to the integrated circuits, only
port 0 needs to be checked in these phases.

Phase 3: Zero/One Test

The memory is set to all ones then checked. All the
even locations are then complemented and the memory is
checked for alternating zeros and ones. The odd memory
locations are then complemented and the memory is checked

 for all zeros. Once again the even memory locations are
complemented and the memory checked for alternating ones
and zeros.

If an error occurs, the following message is output.
3: ZERO/ONE ERR; ADDR=XXXXXX DATA SENT=XXXXXX DATA RECD=XXXXXX

Phase 4: Random Number Test
 This test loads the memory with a sequence of psuedo-
random numbers. After loading the memory, it is checked
by generating the same series of psuedo-random numbers.
If an error occurs, the following message is output.

4: RANDOM DATA ERR; ADDR=XXXXXX DATA SENT=XXXXXX DATA RECD=XXXXXX
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Phase 5:

Refresh Testy o
The memory is f111ed w1th pseudo random number< then
the program waits for approx1mately one minute w1th—

out acce551ng the memory . 'The memory is then checked

by generating the same series of pseudo-random numbers.
If an error occurs, the following message is output.

5: RANDOM DATA ERR; ADDR=XXXXXX DATA SENT=XXXXXX DATA RECD=XXXXXX

Phase 6:

Bit Dlsturb Ones Test

The memory is 1n1t1a11y set to all ones. A single
location 1s.then,complemented;N times. This will com-
plement one bit in each of 16 memory\chips. The chip

row that cohtéins the location under test is then checked

for all ones. This is then repeated for all memory loca-

tions.
If an error occurs, the following message is output.

6: BIT DISTURB ERR; ADDR=XXXXXX DATA SENT=XXXXXX DATA RECD=XXXXXX

Phase 7:

B1t Disturb Zeros Test

This test uses the same procedure as the BIT DISTURB ONES
TEST except that the memory is initially set to zero and
checked for zero after the complementing.

If an error occurs, the following message is output.

7: BIT DISTURB ERR; ADDR=XXXXXX DATA SENT=XXXXXX DATA RECD=XXXXXX

Error Analysis:

Error #

1.

Prognosis

If many data bits are in error in each word, then
control or addressing is the probable cause.. The
control cards are: 195107-100, 195142-101, and
195141-100. Addressing logic is on the 195141-100
card. If a few (1-4) bits are in error, then data
paths on the 195143-101 or 195107-100 cards are the
probable cause.
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Error # Prognosis -
2. If many data bits are in error in each word, then
the addressing is the probable cause. The address-
ing logic is on the 195141-100 card, If a few (1-4)
bits are in error, then the memory cards (195143-101)
are probable cause.
3-7. All these tests are for checking the 4K MOS integ-
rated circuits. If this test fails, the memory
IC's on the 195143-101 cards should be checked.
The following table is to be used to cross refer-
ence from the error message to the integrated circuit.
Card pair (195143-101)
backpanel slots
Address of Error (ADDR) Card A Card B
0 - 37777 25 26
40000 - 77777 27 28
100000 - 137777 29 30
140000 - 177377 31 32
From the above determine error card A and error
card B. Then from the following table, determine
which IC position on card A or B caused the error.
Yeiioglts? — B _ carHJ
dress 15414 (13 ;12| 11,10/(9 8 7 6 5 4 |'3 2 1 0 |data ..
777 5343|335 |27]49] 3929|1853 |43 |33 |27|49]39] 2918 RL T
00-17777. | 54 | 44 |(34)] 37 50| 40| 30| 28| 54 |44 |34 |37 ] 50|40/ 30] 28
100-27777 | 55 45| 35| 47| 51|41 31| 38| 55] 45|35 47|51 |a1]317]Ge| '©
~00-37777. | 56 | 46 | 36| 57| 52| 42| 32| 48| 56| 46 |36 |57 | 52| 42| 32 48| PO%
— i
747
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Identification: QSD003
Date: 3/1/77

Name: (MAP) STATUS, MAINTENANCE, AND MATCH TESTS

Functional Description:

This test consists of two phases:

1. Test read/write access and systqp reset in the Map Status
Register (MSR:177753 or SR), Map Maintenance Status Reg-
ister (MMSR:177754 or.MSR) and Map-related bits of the
System Interrupt Enable register (SYSIE:177763).

2. Test read/write access to Map Active Output Address
(MAOA:177751 or MAROUT) and Map Active Output Limit
(MAOL:177750 or MAREND). Also, verify the operation
of the MAP Output Stopped Request (MOSTOP REQ) in the
System Interrupt Request register (SYSREQ:177762).

Program Description:

Phase 1: Test read/write and reset access in MSR, MMSR, and
SYSIE.

a. Issue Map Reset by writing 1 into MSR.
b. Test MSR for the value 120200. If error,
then output the message:

1: MAP RESET ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=12
c. Test MMSR for: MAPMNT and MAPHLT set; OUTBUSY,
NV, and SV clear; WRDSEL=0. If error, then out-

put the message:

1: MAP RESET ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=16

d. Test SYSIE for: bits 3:0=0. If error then out-
put the message:

1: MAP RESET ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=21
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2:

2:

2:

2:

Note:

Repeat step (f) 8 times using the data sequence
1, 3, 7, 17, 16, 14, 10, 0.

Write the next data pattern into SYSIE. Test
SYSIE bits 3:0 for expected data. If an error
occurs, then output the message:

BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=45

Test Mask = 163407 (see note below). Repeat
step (h) using the data sequence 2000, 3000,
3400, 3404, 3406.

Write the next data pattern into MMSR, then
test MMSR. If error:

BIT SET/CLR ERR; "ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=57

Test Mask = 17577. Repeat step (j) 8 times
using the data sequence 2, 6, 16, 36, 76, 176,
576, 1576.

Write and test MSR. If error, then output the
message:

BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=71

k.

Test IV and TAKE; write 7576 into MSR, then
test MSR for 5576. If error, then output the
message:

BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=75

Bits set in the "Test Mask' are those bits capable of gen-

erating an error; bits not set in the Test Mask are ignored.

Specifically, an error occurs only if ((Expected Data) XOR
(Received Data)) AND (Test Mask) does not equal 0. The de-
fault value of the Test Mask is naturally, 177777.
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'1.

Test HIT and TAKE; write 17576 into MSR, then
test MSR for 15576. If error, then output the

message:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=80

Repeat step (n) using the data sequence 15574,

15570, 15560, 15540, 15500, 15400, 15000, 14000.

Write and test MSR. If error, then output the
message:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=105

0.

Test the MSR take bits; repeat step (p) four
times with the input data sequence 0, 12000,
2000, 14000, and the expected data sequence
14000, 10000, 0, O.

Write the input data into MSR. Test for expected

cata. If error, then output the message:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=115

Test Mask = 3407, for MMSR.

Repeat step (s) five times, using the data
sequence 1406, 406, 6, 3, 0.

Write and test MMSR. If error, then output the

message:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=127

t.

Test Mask = 17577, for MSR. 1If.MSR not equal O,

then output the following message:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=134
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u. Test Mask =:17, for SYSIE. 1If SYSIE not equal
0, then:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=140

v. MMSR+3406. MSR«17576. MSR+17577 (Reset,
writing all bits set). Test Mask=177777.
w. Test MSR for 120200. If_error:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=157

x. Test Mask = 163407. Test MMSR for 6. If
error: '

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=163

y. SYSIE«17. MSR«1 (Map Reset). Test Mask = 17.
Test SYSIE for 0. 1If error:

2: BIT SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=173
z. End Phase 1,

Phase 2:
a. For registers MAOA, MAIA, and MAOL, and the
data sequence 0, 177777, 125252, 52525 and
123456: 1load and verify. If an error occurs,
then output the following message:

3: REG SET/CLR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX =xx
(17=MAOA, 22=MAOL, 25=MAIA)

b. Load MAOA and MAOL with unequal values, and
clear the interrupt request bit, MOSTOP REQ
(in SYSREQ).
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C.

Load MAOA with a value unequal to MAOL. If
MOSTOP REQ now = 1, then output the following
message:

MATCH FAILURE; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=46

d.

Load MAOL with a value unequal to MAOA. If
MOSTOP REQ now = 1, then output the following
message:

MATCH FAILURE; ADDR=XXXXXX EXPT=XXX RECD=XXX’INDEX=52

e.

Load MAOA with a value equal to MAOL. If
MOSTOPPED REQ still = 0, then output the
following message:

MATCH FAILURE; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=55

f.

Load MAOA with a value unequal to MAOL. If
MOSTOPPRED REQ still = 0, then output the
following message:

MATCH FAILURE; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=61

g.

End of test.
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Error Analysis:

This test checks the MAP Status Register (MSR), the Map Mainten-
ance Status Register (MMSR), the System Interuupt Enables (SYSIE),
and the System Interrupt Requests (SYSREQ). The following tables
give the drawing location where each bit of the registers can be

found.
MSR
Bit # Card # Sheet Zone #
0 195121 4 B2
1 195121 4 C3 (*HLDUPDT)
2 195121 4 C3 (*HLDRSR)
3 195121 4 C3 (*HIT TEST ENB)
4 195121 ‘ 4 C3 (*ACTIVEI)
4 195118 5 B4 (*ACTIVEI)
(Bit 4 has two registers containing '*ACTIVEI'. The register
on the 195118 card is checked in this test).-
5 195118 5 B4 (*ACTIVEO)
6 195118 5 B4 (*OUTPUTINHIB)
7 195119 3 Al (MAREQL)
8,9 195117 3 A2 (MODEA,MODEB)
10 195117 2 C3 (PSDATIO)
11 195117 2 B2 (IB)
12 195117 2 B2 (HIT)
13 195119 1 B2 (FEMPTY)
14 195117 4 D3 (FULL)
15 195121 5 Cl1 (*HOLD)
(also see 195117 3 C4)
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MMSR

Bit # Card # ~ Sheet # Zone #
0 195121 _ 4 ~ B2 (*SNGLSTP)
1 195121 4 o B3 (MAPHALT)
2 195121 B 4 B3 (MNT
3-7 Not Used v -
8-10 195117 4 C2 (MDSELA, MDSELB,
. MOSELC)
11 Not Used v
12 195121 5 'Cl (*HOLD)
(also see 195117 3 C3 (*HOLD))
13 195117 1 C2 (SV)
14 195117 1 c2 (NV)
15 195118 2 B2 (OUTPUT BUSY)
(also see 195117 3 ' C4 (OUTPUT BUSY))

SYSIE
Bit # Card # Sheet # ' Zone #
0 195121 3 A2 (MAPHLTENB)
1 195121 3 A2 (HITENB)
2 195121 3 A3 (JMPENB)
3 195121 3 A3 (MATCHENB)
SYSREQ
Bit # Card # Sheet # - Zone #
0 195121 3 B3 (MAPHLTREQ)
1 195121 3 B3 (HITREQ)
2 195121 3 C3 (JMPREQ)
3 195121 3 D3 (MATCHREQ)
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Other Registers

Register
MAOA
MAOL
MAIA
comparator

Error #

1

1

1

2

2

2

2

2

2

2

2

Card #

195119
195119
195119
195119

Index #

12
16
21
45
57

71

75

80

105

115

127

134

140

157
163
173

3 D1-4
3 Cl-4
4 Cl-4
3 Bl1-4
Proghosis

MSR cannot be reset or read.

MMSR cannot be reset or read.

SYSIE cannot be reset or read.

SYSIE cannot be written and/or read.

MMSR cannot be written and/or read.
(Eheck all bits except bits 12, 11,

7-3).

MSR cannot be written and/or read
(Check all bits except bits 15,

14, 13, 7).

'IB' of MSR cannot be written and/or
read.

'HIT' of MSR.

MSR cannot be written and/or read.
(In this test, HIT & IB should re-
main set).

'HIT' and 'IB' cannot be cleared in
this test.

MMSR bits 10, 9, 8, 2, 1, 0 cannot

"~ be written and/or read.

MSR is checked for zeroes. (pre-
vious parts of this test should
leave it in the zero state. - bit
10 is not checked).

Bits 0, 12, 3 of SYSIE are checked for
zeroes.

MSR cannot be reset.
MMSR cannot be reset.
SYSIE cannot be reset.
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Error #

3

Index #

17
22
25

46

52

55

61

Prognosis

The MAOA register cannot be writ-
ten and/or read.

The MAOL register cannot be writ-
ten and/or read.

The MAIA regsiter cannot be writ-
ten and/or read.

The MOSTOP REQ bit was set to a

1 in error. Since MAOA was set

to a different value than MAOL,

the comparator should not have
sensed equality and set MOSTOP REQ.

- (The hardware name of MOSTOP REQ
~1s MATCH REQ).

The MOSTOP REQ bit was set to a

1 in error. Since MAOL was set

to a different:value than MAOA,

the comparator should not have
sensed equality and set MOSTOP REQ.:
(The hardware name of MOSTOP REQ

is MATCH REQ).

The MOSTOP REQ bit was not set to

a 1. Since MAOA was loaded with
the same value as MAOL, the com-
parator should have sensed equality
and set MOSTOP REQ.

MAOA was set to a value different

‘than MAOL. However since MOSTOP REQ

was already set-to 1 (from previous
test), MOSTOP REQ should remain a
1. This error indicates it some-

“how was cleared.
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Identification: QSD004
Date: 10/13/76

Name: PROM/RAM & DOIT REGISTER TEST

Functional Description:

This diagnostic is used to test the PROM/RAM address register
(PRMADR) and the DBOIT register. The diagnostic consists of

four phases:
DOIT Address Test

1.

2.

3.

4.

Checks PRMADR with fixed data patterns.

Address Incrementation

DOIT

Checks WRDSEL for incrementing each time the MAP
BBUS is read, and checks PRMADR for incrementing
each 8th time the MAP BBUS is read.

Bits

The 96 control (DOIT) bits are checked with fixed
data patterns by writing and reading the MAP BBUS.

PROM/RAM Content

The contents of the control PROMS are checked by
strobing each of the 256 locations into the DOIT
register and checking the MAP BBUS with the stan-

dard control store contents contained within the

diagnostic.

Program Description:

Phase 1:

With the MAPMNT bit of the MMSR register set to 1, the
PROM/RAM Address field of the MMPAR register is checked
with the following data patterns:

0,377,252,125,456.

If an error occurs the following message is output.

1: DOIT ADDR ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=23
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Phase 2:

2: PROM/RAM ADDR ERR; ADDR=XXXXXX EXPT=XXXXXX RECD=XXXXXX INDEX=or

Phase 3:

Check the incrementation of the PROM/RAM Address field
(PRMADR) of the MMPAR Register and the control store *
word select field (WRDSEL) of the MMSR register.

a.

f.
g.

o A~ 0 o

Set the MAPMNT bit of the MMSR registéer to 1.
Set WRDSEL to 7.

Set the PRMADR to -1.

Read MAP BBUS.

Check to see if register incremented..’ :If not
the following message is output.

37
41

Rebeat steps d and e 2048 times.
Stop - phase complete.

Using the PROM/RAM Addfeés field (PRMADR) of the MMPAR
register and the word select field (WRDSEL) of the MMSR
register each of the twelve bytes (8 bits per byte) of

the DOIT register is checked with the following patterns:
. 0,377,252,125,456.

If an error occurs the following message is output.

3: DOIT LOAD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=40

WSF=n

Phase 4:

where n is the contents of the WRDSEL field.

The micro-program of the control store is checked with

the standard microcode contained in a table within this

diagnostic.
a.

o A0 O

Set the MAPMNT bit of the MMSR register to 1.

~Set the WRDSEL field of the MMSR register to 7.
Set the PRMADR field of the MMPAR register to 0.

Read the MAP B-BUS register (MMBUS).

Read the MAP B-BUS register and compare the results
with the standard microcode table. If the results
are not equal, the following message is output.
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4: PROM/RAM DATA ERR; ADDR=XXXXXX EXPT=XXXXXX RECD=XXXXXX INDEX=37
P/R ADDR=m WSF=n

where m is the PROM/RAM address and n is the content of
the WRDSEL field.

f. Do step e five more times.

g. Do step d two more times.

h. Do steps e, f, and g 255 more times.

i. Stop - phase complete.

Error Analysis:

Error # Prognosis
1. This error indicates the PRMADR cannot be written

and read correctly. The PRMADR register is on
the 195118-100 card.

ADDR = the PICTURE SYSTEM address of PRMADR.
EXPT = data the test is expecting from PRMADR.
RECD = data the test received from PRMADR.

2. This error indicates that the PRMADR (if INDEX=41)

or the WRDSEL (if INDEX=37) did not increment
correctly. The PRMADR register is on the
195118-100 card, and the WRDSEL register is on
the 195117-100 card.

ADDR = the PICTURE SYSTEM SCB address of the PRMADR.
EXPT = data the test is expecting from PRMADR
or WRDSEL.
RECD = data the test received from PRMADR or
WRDSEL.
3. This error indicates that the DOIT register did not

get written or read correctly. Of the 16 bits of
expected data, the low eight bits correspond to
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. the DOIT bits of the 195115-101 card, the high
eight bits correspond to the DOIT bits of the
195115-100 card.

ADDR = the PICTURE SYSTEM SCB address of the MAP B-BUS.
EXPT = data the test is expecting from DOIT register.
RECD = data the test received from DOIT register.

WSF = which set of eight bits are being tested.

=

SF ‘ DOIT bits

7-0
15-8

23-16
31-24
39-32
47-40

This error indicates the PROM store (read by
“testing the DOIT bits) is in error. Of the 16
bits of expected data, the low eight bits cor-
respond to the DOIT bits of the 195115-101 card,
the high eight bits correspond to the DOIT bits
of the 195115-100 card.

the PICTURE SYSTEM SCB address of MAP BBUS.
data the test is expecting from DOIT register.

ADDR
EXPT
RECD

1]

]

data the test received from the DOIT register.

WSF DOIT bits

"

47-40
39-32
31-24
23-16
15-8
7-0

S WO
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Identification: QSD00S5
Date: 11/10/76

Name: (MAP INPUT CONTROLLER) FIFO & EXTEND REGISTER TEST

Functional Description:

This diagnostic tests the MAP input FIFO, input sign extension,
and EXTEND input register. The diagnostic consists of three
phases:
1. Input FIFO to B-BUS
Loads the input FIFO with a fixed data sequence, and
verifies that the data is input properly.
2. Input Sign Extension
Loads the input FIFO with positive and negative values,
checking that the input data was sign extended properly.
3. EXTEND Register Load
Loads the input FIFO in extended mode (24 bits of in-
put data), and verifies the EXTEND register.

Program Description:

Phase 1: Input FIFO test

a. Load input FIFO with 0, 177777, 125252, 052525.

b. Repeat steps c¢ through f four times, using
the expected data sequence (1) 0, (2) 177777,
(3) 125252, (4) 052525,

c. Select DOIT to enable INPUT onto BBUS.

d. Test BBUS
If BBUS does not contain the expected data,
the following message is output.

1: FIFO LOAD ERR; ADDR=XXXXX, EXPT=XXXXXX,‘RECD=XXXXXX, INDEX=37

£. Clock.
g. Load input FIFO with 177777, 0, 052525, 123456.
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ROt e

Repeat steps i through 1 four times, using
the expected data sequence (1) 177777, (2) O,
(3) 052525, (4) 123456.

Select DOIT to enable INPUT onto BBUS.

Test BBUS

If BBUS does not contain the expected data,
the following message 1s output.

1: FIFO LOAD ERR; ADDR=XXXXXX EXPT=XXXXXX RECD=XXXXXX INDEX=72

1.
m.

Clock.
End of phase.

Phase 2: Test the sign extension of the high order input bits

and check for zero in the low order bits.

a.
b.
c.

Set INPUT FIFO to 0.

Select DOIT to enable INPUT onto. BBUS.

Test BBUS extended for 0. If an error occurs,
the following message is output.

2: SIGN EXTEND ERR; ADDR=XXXXXX EXPT=XXXXXX RECD=XXXXXX INDEX=23

K Hh O

Clock. ‘

Set INPUT FIFO to 100000.

Select DOIT to enable INPUT onto BBUS.

Test BBUS extended for 3. If an error occurs
the fbllowing message 1s output.

2: SIGN EXTEND ERR; ADDR=XXXXXX EXPT=XXXXXX RECD=XXXXXX INDEX=30

h.

End of phase.

Phase 3: Test loading and unloading of the extend register.

a‘

Repeat steps b through e five times, using
the data sequence (1) 0, (2) 377, (3) 252,
(4) 125, (5) 456.

Load INPUT FIFO with data pattern, and a
"garbage" word.
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c. Select DOIT to load EXTEND register from
INPUT; clock.

d. Select DOIT to enable EXTEND onto BBUS.
Test BBUS extended for EXPECTED DATA. If
an error occurs the following message 1is
output.

3: EXTEND REG ERR; ADDR=XXXXXX EXPT=XXXXXX RECD=XXXXXX INDEX=33

f. End of phase.

Error Analysis:

Error # Prognosis
1. (index = 37,72)

This error indicates the input FIFO cannot be
read correctly from the MAP B-BUS. If only a
few bits are in error, then the data path should
be checked. If most of the bits are in error,
the input controller should be checked. The
input FIFO and controller are on the 195119-100
card. The data path to read the B-BUS is on the
195120-100 card.

ADDR = the PICTURE SYSTEM SCB address of the MAP
BBUS
EXPT = data the test is expecting from the input
FIFO.
RECD = data the test received from the input FIFO.
2. '(index = 17,30)

This error indicates the sign extension circuit

on the 195120 card is not working properly.
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ADDR

the PICTURE SYSTEM SCB address of the

MAP BBUS

EXPT = data the test is expecting from the
input FIFO.

RECD = data the test received from the input
FIFO.

(index = 33)

This error indicates the EXTEND register on
the 195120-100 card cannot be loaded or read
correctly.

ADDR = the PICTURE SYSTEM SCB address of the

) MAP BBUS

EXPT = data the test is expecting from the
input FIFO.

RECD = data the test received from the input
FIFO.
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Identification: QSD006
Date: January 24, 1977

Name: RSR DISPATCH TEST

Functional Description:

This test consists of one phase which loads data into the MAP Main-
tenance Repeat Status Register (MIMRSR: 177755) and verifies ‘the re-
sulting contents ot the PROM/RAM address register (MMPAR: 177756)

Program Description:

a. Repeat steps b through e using the input data sequence
o, 4, 10, 14, 20, 24, 30, 34, 40, 44, 50, 54, 60, 64,
70, 74 and the output (MMPAR) sequence 354, 345, 336,
332, 330,301,320,325,265, 255,250,220, 0, O, O, O.

b. Load the input data into the 8 high-order bits of the
MAP Input FIFO. . ,

c. Select DOIT to: select input to BBUS, load RSR; Clock.

d. Select DOIT to: dispatch on RSR,
Test MMPAR for the expected output data. If an error
occurs, output the following message:

1: RSR DSPCH ERR; INDEX=32
f. End of test.

Error Analysis:

Error # Prognosis
1 An error in this test suggests the Dispatch ROM on

the 195118-100 card is failing.. If QSD007 also fails,
the error will be the RSR register on the 195120-100
card.
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Name:

Identification: QSD007
Date: 1/24/77

RSR REGISTER TEST

Functional Description:

This test verlfles loading and sequenc1ng of the MAP Malntenance
Repeat Status Reglster (MMRSR: 177755) in two phases: |

1.

- Phase 1 loads the RSR (via the MAP input FIFO) and ver1f1es

the operation (via the MMRSR).
Phase 2 tests the RSR (or MAP finite state machine) sequenc-

ing.

Program Descripton:

Phase 1:

- 1: RSR LOAD

1: RSR LOAD

Phase 2:

a‘

a.

Repeat steps b through f using the input/output data

sequence 0, 377, 252, 125, 456.

Load input data into the 8 high-order bits of the MAP
input FIFO.

Select DOIT to: 1load RSR register from input; Clock.
Test RSR (MMRSR bits 15-8) for expected output data.

If an error occurs, output the following message:

ERR; INDEX=26

Select DOIT to: No operation; Clock.

The contents of the RSR should be unchanged. If an
error occurs, output the message:

ERR; INDEX=31

End Phase 1.

Repeat steps b through e using the input data sequence

300,. 311, 322, 333, 344, 355, 366, 377, and the output
data sequence 311,310,333, 333, 344, 354,367, and 376.
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b. Load input data into the 8 high-order bits of the
MAP input FIFO.

c. Select DOIT to: 1load RSR register from input FIFO;
Clock.

d. Select DOIT to: wupdate RSR; Clock.
Test RSR (MMRSR bits 15-8) for the expected output
data. If an error occurs, output the message:

2: FSM INCR ERR; INDEX=32
f. End of test.

Error Analysis:

Error # Prognosis
1. An error in this test suggests the RSR register on

the 195120-100 card can not be written and/or read.
2. An error in this test (assuming phase 1 passes),

suggests the RSR UPDATE PROM on the 195120-100 card
is in error.
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Name:

Identification: QSD008
Date: 2/8/77

(MAP) SUBROUTINE CALL & RETURN TEST .

Functional Description:

This program consists of one phase which verifies the PROM/RAM

subroutine call and return facility.

Program Description:

a.

Perform steps (b) through (f) with the data sequence -
0, 377, 252, 125, 247.

Place next data pattern in NBADR field of DOIT; select
DOIT to load subroutine register (*LDSUB=0); clock.
Select DOIT to enable subroutine return (*SELSUBRTN=0).
Test PROM/RAM address for the expected data pattern. If
an error occurs, output the following message:

1: CALL/RETURN ERR; INDEX=31

Clock. Select DOIT to enable subroutine return.
Test PROM/RAM address for the expected data pattern.
This ensures that the clock in step (e) did not load
the subroutine return register. If an error occurs,
output the following message:

1: CALL/RETURN ERR; INDEX=36

g.

End of test

Error Analysis:

Error

1

Prognosis

This error occurs when the subroutine return address
register (located in the lower right hand corner of
sheet 5 of the 195118-100 card) can not be written
or read correctly. If error index 36 occurs (but
not error index 31) the clock enable of the register
is stuck such that the register is always loading.
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Identification: QSD009
Date: 2/8/77

Name: MAP COUNTER AND TRANSPOSE TESTS

Functional Description:

This program tests the MAP counters .and associated data paths,
and the Data RAM address transposition capability (used in matrix

transposition).

The phases of the test are as follow:

1. DOIT/RAMADR data path

DOIT/ACO,

ACl, ACZ2, AC3 data path :

2

3. BBUS/RAMADR data path
4. Transposition from DOIT
5

Transposition from counter ACO

Program Descriﬁtion:

Phase 1: DOIT/RAMADR data path

a.

Repeat steps (b) through (e) for the data
sequence 0, 377, 252, 125, 056.
Load the DOIT subfield REG(7:0) with the

‘next data pattern; select DOIT for

REG(7 :0)~RAMADR~BBUS (*MNTOUT=0);
Test the COUNT subfield of MMRSR (SCB: 177755;
bits 15:8) for the current data pattern. If

an error occurs, output the following message:

1: DOIT/RAMADR LD ERR; INDEX=30

a.

Read and test MMBUS (SCB: 177757) for the
current data pattern sign extended. If an

error occurs, output the following message:

1: DOIT/RAMADR LI ERR; INDEX=33

e
X

P,

. Read and test the EXTBUS subfield of MMPAR

(SCB: 177756; bits 15:8) bits 15:10 should be
cleared, and bits 8:9 should be the sign-exten-
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sion of the current data pattern. If an error
occurs, output the following message:

1: DOIT/RAMADR LD ERR; INDEX=36

£.

End of Phase

Phase 2: DOIT/ACO, AC1l, AC2, AC3 data path

a.

~2: COUNTER ERR;

d.

2: COUNTER ERR;

2: COUNTER ERR;

f.

Repeat steps (b) through (n) for the data
seauence 0, 377, 252, 125, 056.

Load DOIT subfield REG(7:0) with the next data
pattern; select DOIT for REG+ACl, ACO; clock.
Load REG with the current data pattern; select
DOIT for REG»ACl, ACO-RAMADR, increment ACO.
Test COUNT (cf. Phase 1 step c.) for the current
data pattern. If an error occurs, output the
following message:

INDEX=57

Clock. Select DOIT for ACO-RAMADR. Test
COUNT for pattern +1. If an error occurs, out-

put the message:

INDEX=60

Load REG with data pattern. Select DOIT for

REG+AC2, AC1-RAMADR, increment ACl, increment
ACO. Test COUNT for the current data pattern.
If an error occurs, output the following message:

INDEX=65

Clock. Select DOIT for AC1+RAMADR. Test
COUNT for pattern +1. If an error occurs,
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Z: COUNTER ERR;

g.

2: COUNTER ERR;

2: COUNTER ERR;

2: COUNTER ERR;

2: COUNTER ERR;

[38]

COUNTER ERR;

output the following message:
INDEX=74

Select DOIT for ACO-+RAMADR. Test COUNT for
pattern +2. If an error occurs, output the
following message:

INDEX=101

Load REG subfield of DOIT with the current data
pattern. Select DOIT for REG>AC3, AC2Z2->RAMADR,
increment AC2, increment ACl. Test COUNT for
the current data pattern. If an error occurs,
output the following message:

INDEX=110

Clock. Select DOIT for ACZ-RAMADR. Test
COUNT for pattern +1. If an error occurs,
output the following message:

INDEX=117

Select DOIT for AC1+-RAMADR. Test COUNT for
pattern +2. If error, then output the message:

INDEX=123
Select DOIT for AC3+»RAMADR, increment AC2Z,
increment AC3. Test COUNT for pattern. If

error, output the message:

INDEX=132
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1. Clock. Select DOIT for AC3-+RAMADR. "Test
COUNT for pattern +1. If error, output
the message:

2: COUNTER ERR; INDEX=141

m. Select DOIT for AC2-+RAMADR, increment AC3.
Test COUNT for pattern +2. If error occurs,
output the following message:

2: COUNTER ERR; INDEX=146

n. Clock. Select DOIT for AC3+RAMADR. Test
COUNT for pattern +2. If error, output the
message:

2: COUNTER ERR; INDEX=153
o. End phase 2.

Phase 3: BBUS/RAMADR data path.
' a. Repeat steps (b) through (c) for the data
sequence 0, 377, 252, 125, 0560.
b. Select DOIT for INPUT*BBUS*ACO. Load next
data pattern into input FIFO. Clock.
c. Select DOIT for ACO+RAMADR. Test COUNT (cf.
Phase 1 , step c) for the current data pattern.

If an error occurs, output the message:
3: B-BUS/RAMADR ERR; INDEX=31
d. End Phase 3.
Phase 4: Check the control logic which causes the low-order four
bits of RAMADR to be transposed (exchange bits 3 and 1,
and exchange bits 2 and 0 - used for matrix transposition).

a. Select DOIT for REG=11, TRANSPOSE (*TRANSPOSE=0).
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Test COUNT for 6. If error, output the

message:

~

DOIT TRANSPOSE ERR; INDEX=26

b. Select DOIT for REG=11, TRANSPOSE, CHECK
TRANSPOSE (*CHECKSTATUS=0). Test COUNT for
6. If error, output the message:

4: DOIT TRANSPOSE ERR; INDEX=27

c. Set input FIFO to 1000. Select DOIT for
INPUT+RSR. Clock.

d. Select DOIT for REG=6. Test COUNT for 6.
If error, output the message:

4: DOIT TRANSPOSE ERR; INDEX=36

e. Select DOIT for REG=6, TRANSPOSE. Test COUNT
for 11. If error, output the message:

4: DOIT TRANSPOSE ERR; INDEX=42

f. Select DOIT for REG=6, TRANSPOSE, CHECK TRANSPOSE.
Test COUNT for 6. If error, output the message:

4: DOIT TRANSPOSE ERR; INDEX=44
Phase 5: Check transposition of counters.
a. Select DOIT for REG=11, REG»ACO0. Clock.
b. Select DOIT for TRANSPOSE, ACO-RAMADR. Test
COUNT for 6. If error, then output the message:

5: ACO TRANSPOSE ERR; INDEX=17

c. Select DOIT for REG=6, REG*ACO. Clock.
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d. Select DOIT for TRANSPOSE,’ACO+RAMADR. Test

COUNT for 11.

If error, output the message:

5: ACO TRANSPOSE ERR; INbEX=26

e. End of test.

Error Analysis:

All phases of this test check the data paths on the 195114-100

card.
Error Prognosis
1: If an error occurs in Phase 1, the multiplexers on
the bottom of sheet 4 are the cause. If INDEX=33, 36
in Phase 1 then the BBUS drivers on sheet 5 will be
the cause of the error.
2: - INDEX=51; then ACO counter cannot be written and/or

read.

INDEX=60; then ACO counter cannot count.
INDEX=65; then ACl counter cannot be written and/or

read.

INDEX=74; then ACl counter cannot count.

INDEX=101; then
INDEX=110; then
read.
INDEX=117; then
INDEX=123; then
INDEX=132; then
read.
INDEX=141; then
INDEX=146; then
INDEX=153; then

ACO
AC2

“AC2

AC1
AC3

AC3
AC2
AC3

counter cannot count.

counter cannot be written and/or

counter cannot count.
counter cannot count.
counter cannot be written and/or

counter cannot count.
counter cannot count.

counter cannot count.

All,Phase 2 errors use the data path from MCREG to
counters (sheet 3), then from counters to ADR (sheet
4 top) to RAMADR (sheet 4 bottom).
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Error Analysis:

Error

Prognosis

This phase checks the data path from the BBUS
to ACO counter (sheet 3), then to ADR and then
RAMADR (sheet 4).

All parts of this phase check the transpose logic
and multiplexers on the lower half of sheet 4.
See the program description of this phase for
conditions of *TRANSPOSE and *CHECKSTATUS. The
test checks the data path from MCREG through the
transpose logic to RAMADR.

This test is the same as Phase 4, except the data

path is from MCREG to ACO, from ACO to ADR, and
from ADR through the transpose logic to RAMADR.
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Identification: QSD010
Date: 2/25/77

Name: MAP DATA STORAGE CARD TEST

Functional Description:

In 5 phases, this test checks data paths and registers on the
Data Storage Card (195116-100). For phases 1-3, the 24-bit data
sequence is 0, 77777777, 25252525, 52525252, 01234567. For all
error messages which have two indices. associated with them, the
first index refers to B-BUS EXTEND data, and the second refers
to B-BUS data.

Program Description:

Phase 1: Test loading of MB, MDA, and RA from CBUS.

a. Repeat steps (b) through (s) five times, using
the 24-bit data sequence.
Set INPUT FIFO to data pattern (2 words).

c. Select DOIT to: LOAD EXTEND Register from
input; 0-CBUS-»MDA,RA. - Clock.

d. Select DOIT to: EXTEND mode; INPUT-BBUS™
GBUS»>CBUS»MB. Clock. |

e. Select DOIT to: MB=+BBUS. Test for expected
data. If error, then output the message:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX= 37 (or 42)

f. Select DOIT to MDA»BBUS. Test for 0. If

error, then output:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=51 (or 45)

g. Select DOIT to: RA>CBUS+*BBUS. Test for 0.
If error, then output:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=55 (or 60)
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h. Set INPUT FIFO to data pattern (2 words).
Select DOIT to: LOAD EXTEND Register from
INPUT; 0-CBUS+MB, RA. Clock.

j. Select DOIT to: EXTEND mode;
INPUT-BBUS+GBUS-~CBUS+MDA. Clock.

k. Select DOIT to: MB+BBUS. Test for 0. If
error, then output:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=104 (or 101)

1. Select DOIT to: MDA+BBUS. Test for data
pattern. If error, then output:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=111 (or 114)

m. Select DOIT to: RA>CBUS+BBUS. Test for 0.
If error:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=123 (or 117)

n. Load INPUT FIFO with data pattern (2 words).

o. Select DOIT to: LOAD EXTEND Register from
INPUT; 0-CBUS+MB,MDA. C(Clock.

p. Select DOIT to: EXTEND mode;
INPUT-+BBUS~GBUS+CBUS+RA. Clock.

q. Select DOIT to: MB»BBUS. Test fer 0. If
error:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=144 (or 147)

r. Select DOIT to: MDA-BBUS. Test for 0. If
error:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=156 (or 152)
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s. Select DOIT to: RA-»CBUS»BBUS. Test for
data‘pattérn. If error:

1: MB/MDA/RA LD ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=163 (or 165)
t. End Phase 1.

Phase 2: Test data path from BBUS to DATA MEMORY (Memory location
0 only). '

a. Repeat steps (b) through (i) five times, using
the 24-bit data sequence given above.

b. Load data pattern into INPUT FIFO (2 words).
Select DOIT to: LOAD EXTEND Register from
INPUT. Clock.

d. Select DOIT to: EXTEND mode;
INPUT->BBUS-+MEMORY. Clock.

e. Select DOIT to: MEMORY-+ABUS-BBUS;
MEMORY-+ABUS-+MB ,MDA ,RA. ‘

f. Test BBUS for data pattern. If error, then
output the message:

2: RAM/ABUS ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=37 (or 42)

g. Clock. Select DOIT to: MB-+BBUS. Test BBUS
for data pattern. If error:

2: RAM/ABUS ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=54 (or 57)
h. Select DOIT to: MDA-»BBUS. Test BBUS. If error:
2: RAM/ABUS ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=70 (or 62)

i. Select DOIT to: RA-CBUS+BBUS. Test BBUS. If
error:

2: RAM/ABUS ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=73 (or76)
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j. End Phase 2.

Phase 3: Test data path from MB to DATA MEMORY (location 0 only).

a. Repeat steps (b) through (f) five times, using
the data sequence above.
Set INPUT FIFO to data pattern (2 words).
Select DOIT to: LOAD EXTEND Register from
INPUT. Clock.

d. Select DOIT to: EXTEND mode;
INPUT»BBUS+GBUS~CBUS+MB. Clock.

e. Select DOIT to: MB-MEMORY. Clock.

f. Select DOIT to: MEMORY-ABUS+BBUS. Test BBUS

for expected data. If error, then output the
message:

3: MB/RAM LOAD ERR; INDEX=37 (or 43)
g. End of Phase 3.

Phase 4: RAM content; Data Pattern 1 (0707.., 2525.., 5252..).
' a. Reset the Map. '
b. FIF0«07070707 (2 words)} Select DOIT to:
LOAD EXTEND. C(Clock.
c. Select DOIT to: EXTEND MODE; INPUT-BBUS-
GBUS+CBUS»MB. Clock. (Effect of steps
b § c: MB«07070707).
d. In similar fashion, MDA<«25252525 and
RA«52525252. AC0+«0.
e. Select DOIT to: MB->BBUS+>MEMORY(ACO); increment
ACO. Clock (load MEMORY location 0).
f. Repeat steps (g) through (i) 85 times (Load
MEMORY 1locations 1-255).
g. Select DOIT to: MDA>BBUS>*MEMORY(AC0); incre-
ment ACO. Clock.
h. Select DOIT to: RA~>CBUS+BBUS-MEMORY(ACO0);
increment ACO. Clock.
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.
.

Select DOIT to: MB+BBUS>MEMORY (ACO);

increment ACO. Clock.

Repeat step (k) 85 times (test locations 0-254).
Repeat step (1) three times using the data
sequence 07070707, 25252525, 52525252.

Select DOIT to: MEMORY(ACO0)-+ABUS+BBUS;
increment ACO0. Test for expected data and

output the following message if an error
occurs, and then clock:

RAM CONTENT ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=100 (or 103);

RAMADR=nnn

m.

In similar fashion, test location 255 for 07070707.
If an error occurs, output the message:

RAM CONTENT ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=122 (or 125);

RAMADR=377

n.

End Phase 4.

Phase 5: RAM Content; Data Pattern 2 (70707070, 52525252, 25252525).

5:

a.

The steps of Phase 5 are identical to those of
Phase 4, substituting Data Pattern 2 for Data
Pattern 1. The error messages are also the same,
except that the error identification number is

5 instead of 4:

RAM CONTENT ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=100 (or 103);

RAMADR=nnn

RAM CONTENT ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=122 (or 125);

RAMADR=377

b.

End of test.
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ERROR ANALYSIS:

This is intended to clarify the Error Analysis on QSDO010.
Standard error message:

Phase number: Error Type;ADDR=xxxXXXEXPT=xxXxRECD=xxXINDEX=xxX

The Phase number and the Index number will tell thru use
of the prognosis, if the problem is in a register, a loading
problem or in the Randon Access Memory (RAM).

The Address and the 16 bit received word (in octal) will
tell thru use of the charts below, which, bit on the 195116

card is bad and which slot the bad card is in.

£E 37 Clﬁgﬁ’ﬁ
To Use Charts:

A. Only use the first error message (standard error message)
printed out.

B. Address 177756 (standard error message) refers to Chart '"1'".
C. Address 177757 (standard error message) refers to Chart "2'".

D. Top line of charts i€ binary representation of 16 bit (octal)
rec'd word (standard error message).

E. Numbered spaces below the 16 bit rec'd word refer to bits
labeled (11-0) on 195116-600 logic drawings.

| CHART 1
Rec'%bggggy) 15 |14 1341211110 98 7 6| 5 4 3§ 2 1
Slot 63(?if§0) ‘ | 1110 NOT
Slot 64 bits ;
514372 1]0 USED
(5-0) d
CHART 2
Rec %byggjv) 15/ 141312 {1110 98 7 6. 5 4 3|2 1
Slot 63 bits i - /] / AT
1ot 64 §9-0) 9| 8,716 ] 5/ 413:.2 1:0 ,{;{>ﬁ'//i///;/ ;
. Slot its s - T
(11-6) 11410} 9 | 817




Error Analysis:

This test checks the Data Storage Cards (195116-100). Two 12-bit
slice cards are used in the system. In order to map from the

error message to the system card, the following diagram should

be used.

24 bit word:

23 22 21

13 12411 10 . . . 210

195116 cards:

first index

11 10 9 (slot 63).. 1 011 10 9 (slot 64).. 2 1 0

word error:

second index.
word error:

Error #

1

1 0| (bits 9:2 are zero in this test) | 15 14 13 12 11 10

N

MB register on the 195116-100 card (Sheet 3)
cannot be written/and or read from the BBUS

MDA register on the 195116-100 card (Sheet 3)
cannot be written/and or read from the BBUS

RA register on the 195116-100 card (Sheet 3)
cannot be written/and or read from the BBUS

15 14 13 210
Index # Prognosis
37, 42
104, 101
144, 147 correctly.
51, 45
111, 114
156, 152 correctly.
55, 60
123, 117
163, 165 correctly.
37, 42 The 256 word RAM on the 195116-100 card

(Sheet 5) cannot be written/and or read
from the BBUS correctly.
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Error #

Index #

54, 57

70, 62

73, 76

37, 43

100, 103
122, 125

100, 103
122, 125

Prognosis

The
the

The
the

The
the

The

MB register could not be loaded from
RAM correctly.

MDA register could not be loaded from
RAM correctly.

RA register could not be loaded from
RAM correctly.

RAM could not be loadel correctly

from the MB register.

The

RAM memory cannot store values cor-

rectly (i.e., the memory is in error).
RAMADR is the memory location that failed.

The

RAM memory cannot store values cor-

rectly (i.e., the memory is in error).
RAMADR is the memory location that failed.
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Identification:

Date: 3/1/77
Name : (MAP) ALU TESTS

Functional Description:

This test consists of one phase which tests the MAP ALU
(Arithmetic § Logic Unit). Random numbers are loaded into
MDA and RA. Then for each set of random numbers, the FUNCO,
FUNC1, FUNC2, FUNC3, LOGIC and CARRYIN control lines are
stepped through all 64 combinations.

Program Description:

Phase 1:

Reset MAP

Perform steps (c) through (h) 99 times.
Put four random numbers in the FIFO.

o 0 o oW

input. Clock.
e. Select DOIT to: EXTEND mode; INPUT-BBUS~>

Select DOIT to: LOAD EXTEND register from

Qsho11

GBUS+CBUS-MDA. (Clock. (Effect: MDA<«random

number composed of first two words in FIFO).
f. Select DOIT to: LOAD EXTEND register from

INPUT. Clock.
g. Select DOIT to: EXTEND mode; INPUT-BBUS

GBUS»CBUS>RA. Clock. (Effect: RA<next two

words in FIFO).

h. Perform steps (i) through (1) 64 times using
the data sequence (f = 0 through 77) for the

6 ALU control bits (M, *CN, S0-S3).
i. Perform ALU simulation to predict result.

j. Select DOIT to: M, *CN, S0-S3 from current
data pattern (f); MDA-»BBUS-+GBUS; result of

ALU (f,GBUS,RA)»MB. Clock.

k. Select DOIT to: MB»BBUS. Test BBUS EXTEND

for predicted result. If error, then output

~the message:
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ALU RESULT ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=55
MDA=nnnnnnnn RA=nnnnnnnn RESULT=nnnnnnnn (M,*CN,S0-S3)=nn

Where RESULT is the 24-bit simulator result.
Note the EXPT and RECD are in BBUS EXTEND
format such that bits 1-0 correspond to bits
23-22 and bits 15-10 correspond to bits 5-0
of the 24 bit value.

1. Test BBUS for expected result. If error,
then output the message:

ALU RESULT ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=61
MDA=nnnnnnnn RA=nnnnp nn RESULT=nnnnnnnn (M,*CN,30-S3)=nnnn

Note that in this case, EXPT and RECD corres-

pond to bits 21-6 of the 24 bit MPA value.
m. End of test.
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Error Analysis

Error # Prognosis
1 This test checks all possible functions of the

ALU (74S181, 74S182) on the 195116-100 card
(Sheet 2). The MDA register drives the 'A' side
of the ALU, and the RA register drives the 'B'
side. ~The RESULT is the value that should
appear at the 'F' output of the ALU (or the 'C'
BUS). The (M, *CN, S0-S3) field contains the
data used to control the ALU.

In order to map from the error message to the
system card, the following diagram should be used.

22 2321 ... .1413 1211109 . . . .210

11 10 9 SLOT 63 21011 10 9 SLOT 64 2 1 0

1 0| (Bits 9.2 are zero) 15 14 13 12 11 10

15 14 13 210
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Identification: QSD012
Date: 3/2/77

Name: MAP NORMALIZE SENSE TESTS

Functional Description:

In four phases, this test checks the NORMALIZE SENSE, SENSE
REGISTER, and SENSE COMPARATOR (195114-100).

Program Description:

Phase 1: Positive number test

a. Repeat steps (b) through (f) 24 times, using the
double-word input sequence 0(0,0), 1(2000,0),
2,(4000,0), ...40,(100000,0);‘100(0,1), 200(0,2),
...10000000(0,100000), 20000000(1,0). In the
foregoing context, values not in parenthesis are
24-bit MAP data values, and pairs of values in
parenthesis are the corresponding EXTEND followed
by normal INPUT values. (Example: to load the
24-bit value 200, load 0 into the EXTEND register,
then load 2 into INPUT register). Also, fr~ the
24 (decimal) iterations, use the expected octal
data sequence 27 to 0.
Load the next data pattern (2 words) into the FIFO.
Select DOIT to: LOAD EXTEND Register from INPUT.
Clock.

d. Select DOIT to: EXTEND mode; INPUT-BBUS; Load
SENSE REGISTER. Clock.

e. Select DOIT to: SENSE REGISTER+MASHFC+BBUS. Test
BBUS for expected data. If eTToT:

1: NORM SENSE ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=43
INPUT=nnnnnnnn
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f. Select DOIT to: "2'" -MASHFC-+BBUS. Test BBUS for 2.

If error:

1: NORM SENSE ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=50

INPUT=nnnnnnnn
g. End of phase 1.

Phase 2: Negative Number Test

a. Repeat steps (b) through (e) 24 times with the
24-bit input data sequence 77777777, 77777776,
77777775,.77777773, 77777767, ... 73777777,
67777777, 57777777. The expected output data
sequence is 27-0. Steps (b) through (e) are iden-
tical to those of phase 1, except for the error
message of step (e).

b. Load the next data pattern (2 words) into the FIFO.

c. Select DOIT to: LOAD EXTEND Register from INPUT.
Clock.

d. Select DOIT to: EXTEND mode; INPUT-BBUS; Load
SENSE REGISTER. Clock.

e. Select DOIT to: SENSE REGISTER-MASHFC-BBUS. Test
BBUS for expected data. If error:

2: NORM SENSE ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=43

INPUT=nnnnnnnn
f. End of phase 2.
Phase 3: Sense Comparator Test A.
a. Load INPUT FIFO with 0 (2 words).
b. Select DOIT to: LOAD EXTEND register from INPUT.
Clock.

c. Select DOIT to: EXTEND mode; INPUT-BBUS; LOAD
SENSE REGISTER. Clock.

QSD012-2



Repeat steps (e) through (h) with 24-bit input
sequence 1, 2, 4,...10000000, 20000000, and ex-
pected output sequence 26 to 0.

Load INPUT FIFO with next data pattern (2 words).
Select DOIT to: LOAD EXTEND register from INPUT.
Clock.

Select DOIT to: EXTEND mode; INPUT-BBUS; LOAD
MINIMUM SENSE. Clock. (The sense register should
load).

Select DOIT to: SENSE REGISTER-MASHFC-»BBUS. Test
BBUS for the next expected data pattern. If error:

3: NORM SENSE ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=54
INPUT=nnnnnnnn

i.

End Phase 3.

Phase 4: Sense Comparator Test B.

a.

Perform steps (b) through (h) 23 times. Each

step of the input sequence consists of two 24-bit
values (4 words total): (222,22%'), (22%%, 229),....
(1,0). Each 24-bit value must be loaded in the
fashion of the preceding phases; e.g. to load 227,
load 0 into the FIFO followed by 40000 octal. The
expected output sequence is octal 0 to 26. As in
the other phases, the output data is in 16-bit for-
mat, with the 6 least significant and two most sig-
nificant bits truncated.

Load INPUT FIFO with the first 24-bit value of the
next input pair. :

Select DOIT to: LOAD EXTEND register from INPUT.
Clock. v

Select DOIT to: EXTEND mode; INPUT+BBUS; LOAD
SENSE REGISTER. Clock.
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e. Load INPUT FIFO with the second 24-bit value of
the input pair.

f. Select DOIT to: LOAD EXTEND register from INPUT.
Clock.

g. Select DOIT to: EXTEND mode; INPUT-BBUS; LOAD
MINIMUM SENSE. Clock. (The sense register should
not load).

h. Select DOIT to: SENSE REGISTER-MASHFC-BBUS. Test
BBUS for the expected output. If error:

4: NORM SENSE ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=50
INPUT A=nnnnnnnn INPUT B=nnnnnnnn

i. End of test.
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Error Analysis:

All parts of this test check normalize sense circuit on the

195114-100 card (Sheets 1,

Error# Index#
1 43
1 50
2 43
3 54
4 50

2, 5).

Prognosis

The normalize sense (NS4-0) on Sheet
5, or the sense registers (Sheet
1-25S09's), or the mux selector (Sheet
1-74S157) may be in error.

This path only checks side B of the
74S157 mux (Sheet 1). MASHFC (4-0)
is passed to the BBUS on Sheet 5 for
diagnostic checking.

This test is the same as Phase 1 test
except negative numbers are sensed.
The XOR (74S86) on Sheet 2 senses the
sign bit such that a negative number
is always at BB22-0.

This test is similar to Phase 1, except
initially the sense register is loaded
with 27, and the successively smaller
values (sense) are loaded. If the
comparator (74S85 - Sheet 1) is work-
ing correctly the *MCNSRMINLD will load
the successively smaller values.

This test is opposite of Phase 3, i.e.,
the successive inputs are larger, such
that the sense register should not load
when *MCNSRMINLD is asserted. This
test is also checking the comparator
(74S85 - Sheet 1).
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Identification: QSD013
Date: 3/7/77

Name: MAP MRA AND NORMALIZER TESTS

Functional Description:

Phase 1 of this test checks the MAP MRA register and associated

data paths.

Phase 2 checks the MAP normalizer.

Program Description:

Phase 1: MRA Data Path Test

a.

1: MRA DATA

1: MRA DATA

Perform steps (b) through (g) 5 times with the 24-bit
input/output data sequence 0, 37777777, 25252525,
52525252, 01234567.

Load the next data pattern into the INPUT FIFO

(2 words). '

Select DOIT to: LOAD EXTEND register INPUT.
Clock.

Select DOIT to: EXTEND mode; INPUT->BBUS-MRA. C(Clock.
Select DOIT to: MRA->BBUS. Test BBUS EXTEND for the
input data pattern. If an error occurs, then output
the message:

ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=45

Test BBUS for the input data pattern. If error

occurs, then output the message:
ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=51

End of phase 1.

Phase 2: Normalizer Test

a.

Perform steps (b) through (e) 5 times with the input
data sequence of Phase 1. Steps (f) through (k) are
performed 5x24 times.

Load the next input pattern into the INPUT FIFO.

(2 words).
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c. Select DOIT to: LOAD EXTEND register from INPUT.
Clock.

d. Select DOIT to: ENTEND mode; INPUT->BBUS-MRA..
Clock.

e. Perform steps'(f) through (k) 24 times with the
24-bit Sense Register data sequence 0, 1, 2...22%2%,

f. Perform Normalizer simulation (inputs are current
MRA contents and next Sense Register data) to pre-
dict Normalizer output.

g. Load FIFO with the next Sense Register data pattern
(2 words).

h. Select DOIT to: LOAD EXTEND register from INPUT.
Clock.

i. Select DOIT to: EXTEND mode; INPUT-BBUS; LOAD
SENSE REGISTER. Clock.

j. Select DOIT to: SENSE REGISTER*MASHFC; MRA-NORMALIZE~
BBUS. Test BBUS EXTEND for predicted data. If
error, then output the message:

NORMALIZER ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=66
INPUT=nnnnnnnn SENSE=nnnnnnnn NORM DATA S/B nnnnnnnn

k. Test BBUS for predicted data. If error:

NORMALIZER ERR; ADDR=XXXXXX EXPT=XXXXXX RECD=XXX INDEX=73
INPUT=nnnnnnnn SENSE=nnnnnnnn NORM DATA S/B nnnnnnnn

1. End of test.:
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Error Analysis:

On the 195114-100 card this test checks the MRA register (Sheet 1),
the normalizer (Sheets 2, 3, 4) and the read back path of MRA and
the normalizer to the BBUS (Sheet 5).

Error# Index# Prognosis
1 45 The high 2 bits and/or low 6 bits of

the MRA register cannot be written
and/or read correctly.

1 51 The remaining 16 bits (bits 21-6) of
the MRA register cannot be written
and/or read correctly.

2 66 The high 2 bits and/or low 6 bits of
the normalized number cannot be read
correctly. Note that the high 2 bits
should be identical (NMR 23). See

Sheet 5.

2 73 The remaining 16 bits (BBUS bits 21-6,
or NMR bits 23-8) cannot be read cor-
rectly.

For all ERROR#=2, the INPUT field is the
number loaded into the MRA register, and
SENSE is the number of bits to shift the
INPUT field (MASHFC(4-0) on Sheets 2, 3, 4).
NORMDATA S/B is the 24 bit expected result.
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Identification: QSD014
Date: 3/8/77

NAME: MAP RECIPROCAL ROM TEST

Functional Deséription:

In two phases, this test checks the contents of the MAP‘Recip-
rocal ROM. In the error messages which follow, the first index
refers to a BBUS EXTEND error, and the second index refers to
BBUS.

Program Description:

Phase 1: Positive MRA Rom Check

a. Select DOIT to: CLEAR EXTEND. Clock.

b. Repeat steps (c) through (f) 256 times using the
16-bit input data sequence 40000, 40100, 40200,
40300...77400, 77500, 77600, 77700. Expected out-
put data is obtained from a software ROM table.

c. Load INPUT FIFO with next input data (1 word).

d. Select DOIT to: INPUT+BBUS-»MRA. Clock.
Select DOIT to: RI1ROM»BBUS. Test BBUS EXTEND
and BBUS for expected data. If error:

1: RECIP ROM ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=37 (or 33)
INPUT=nnnnn

f. Select DOIT to: R2ROM»BBUS. Test BBUS EXTEND and
BBUS for expected data. If ervor:

1: RECIP ROM ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=44 (or 50)
INPUT=nnnnn /

g. End of Phase 1.

Phase 2: Negative MRA ROM Check
a. Set DOIT to: CLEAR EXTEND. Clock.
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2:

2

b. Repeat steps (c) through (f) 256 times using the
16-bit input data sequence 140000, 140100, 140200,
140300 ... 177400, 177500, 177600, 177700. Expected
data is obtained from a software ROM table. Steps
(c) through (f) are identical to those of Phase 1
except for error identification numbers.

c. Load INPUT FIFO with next input data (1 word).

d. Select DOIT to: INPUT-»BBUS-MRA. C(Clock.

Select DOIT to: RI1ROM+BBUS. Test BBUS EXTEND
and BBUS for expected data. If error:

RECIP ROM ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=37 (or 33)
INPUT=nnnnn

f. Select DOIT to: R2ZROM+BBUS. Test BBUS EXTEND and
BBUS for expected data. If error:

RECIP ROM ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=44 (or 50)

g. End of Test.
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Error Analysis:

This test checks the reciprocél RbMSvof'the 195113-100 card,

(Sheets 6, 7).

The following table should be used‘iﬁ the ero}-prognosis:

INDEX=37,44

BBUS

ERROR DATA

INDEX=33,50

BBUS

ERROR DATA

Error #

1

23 22) 21 . 615 . 0
e >
. -
15 10 2|1 0
23122)21. ... .615 . 0
115 0
Index f# Prognosis
37,33 BBUS bits 23, 22, 13-0 should always
be zero. They are driven by *MT1 on
Sheet 7. BBUS bits 21-14 are the
contents of the R1ROM with NMR (23-14)
being the address. INPUT in the error
message is the expected address.
44, 50 BBUS bits 23, 6-0 should always be zero.
They are driven by *MT2 on Sheet 7.
BBUS bits 22-7 are the contents of
the R2 ROM.
all Same as Phase 1 but negative numbers

are used for INPUT instead of positive

numbers.
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Identification:
3/30/77

QSDO15

Date:

Name: MAP MULTIPLIER TEST

Functional Description:

This test consists of two phases which test the MAP Multiplier
(195111-100, 195112-100).
data sequence, and phase 2 uses random input data.

Phase 1 uses a predetermined input

Program Description:

Phase 1: Fixed Data Test
a. Repeat steps (b) through (h) 16 times using

the 24 bit input data sequence:

00000000 00000000
00000000 77777777
00000000 07777777
00000000 70000000
77777777 00000000
17777777 77777777
77777777 07777777
77777777 70000000
07777777 00000000
07777777 77777777
07777777 07777777
07777777 70000000
40000000 00000000
40000000 77777777
40000000 07777777
40000000 70000000

(This data sequence reads from left to right.
However, as explained below, values in the left
column are loaded into MDA, and values in the
right column are loaded into MRA).

b. Load the next two 24 bit values (four words)
into the FIFO.
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c. Select DOIT to: LOAD EXTEND regiéter from
input. Clock.

d. Select DOIT to: EXTEND mode; INPUT->BBUS+
GBUS-CBUS-MDA. Clock. (The effect of
this and the preceding step is to load the
first 24 bit value into MDA). ‘ )

e. Similarly, load the next 24-bit value (fWo
words of FIFO) into MRA.

f. Select DOIT to: MMP-+GBUS~CBUS+BBUS. (Do
not Clock).

g. Perform MAP Multiplier simulation to predict
the contents of BBUS, and test BBUS. If
error, then output the message:

1: MULTIPLY ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=52
MDA=nnnnnnnn MRA=nnnnnnnn PROD S/B nnnnnnnn

h. Perform simulation to predict BBUS EXTEND.
Test BBUS EXTEND. If error:

1: MULTIPLY ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=57
i. End phase 1.

Phase 2: Rahdom Data Test

a. Perform steps (b) through (h) 16 times.

b. Load four words of random data into the
FIFO (two 24-bit values). The second 24
bit value, to be loaded into MRA, is in
the range 0 to 07777777 or 70000000 to
77777777.

c. Select DOIT to: LOAD EXTEND register from
input. Clock.

d. Select DOIT to: EXTEND mode; INPUT+BBUS~+
GBUS+CBUS-MDA. Clock. (The effect of this
and the preceding step is to load the first
24-bit value into MDA).
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e. Similarly, load the next 24-bit value (two
words of FIFO) into MRA.

f. Select DOIT to: MMP-GBUS-CBUS-BBUS (Do
not clock).

g. Perform MAP Multiplier simulation to
predict the contents of BBUS, and test
BBUS. If error, then output the message:

MULTIPLY ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=47
MDA=nnnnnnnn MRA=nnnnnnnn PROD S/B nnnnnnnn

h. Perform simulation to predict BBUS EXTEND.
Test BBUS EXTEND. If error:

MULTIPLY ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=54
MDA=nnnnnnnn MRA=nnrnnnnnn PROD S/B nnnnnnnn

i. End of test.
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Error Analysis:

This test checks the multiplier contained on the 195111-100

and 195112-100 cards. The multiplier multiplies 16 bits from
MRA (via the NMR normalizer) and 20 bits from MDA. The result
is sent back to the 195116-100 cards on the MMP bus (24 bits).

Error # Prognosis
1,2 First check the 195116-100 card (MMP bus).

If data is correct at this point, the mul-
tiplexer on the 195116-100 (Sheet 4) that
transfers MMP to the GBUS is in error.
However, if data is incorrect at MMP, then
the tedious task of checking the 2x4 multi-
pliers must be done by hand. For the circuit,
the AMD 25S05 reference book should be used.
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Identification: QSDO016
Date: 4/4/77

Name: MAP DISPATCH CODE TEST

Functional Description:

The 20, phases of this test check the 20, MAP controller
dispatch codes (octal 0-17). The cards involved are 195117-100

and 195118-100.

Program Description:

Phase 1: Dispatch Code 0.
a. Select DOIT to: NBADR=0; *DCODE=17.
b. Test PROM/RAM address for 0. If error, then
output the message:

1: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=15

Phase 2: Dispatch Code 1.
a. Select DOIT to: NBADR=0; *DCODE=16.
b. Test PROM/RAM address for 1. 1If error, then
output the message:

2: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=15

Phase 3: Dispatch Code 2.
a. Select DOIT to: AC2«+REG; REG=0. Clock.
(This loads 0 into AC2). |
Select DOIT to: NBADR=0; *DCODE=15.
Test PROM/RAM address for 0. If error:

3: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=17

d. Select DOIT to: AC2«REG; REG=377. Clock.
'(This loads 377 into AC2).

e. Select DOIT to: NBADR=0; *DCODE=15.

f. Test PROM/RAM address for 1. If error, then
output the message:

Y
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3: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=26

Phase 4: Dispatch Code 3.
a. Select DOIT to: AC3<REG; REG=0. Clock.
(This loads 0 into AC3).
b. Select DOIT to: NBADR=0; *DCODE=13.
Test PROM/RAM address for 0. If error:

4: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=17

d. Select DOIT to: AC3<«REG; REG=377. Clock.
(This loads 377 into AC3).

e. Select DOIT to: NBADR=0; *DCODE=14.

f. Test PROM/RAM address for 1. 1If error:

4: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=26

Phase 5: Dispatch Code 4.
a. Reset MAP.
b. Select DOIT to: NBADR=0; *DCODE=13.
c. Test PROM/RAM address for 0. If error:

5: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=15

d. Select DOIT to: Set output flag. Clock.
. Select DOIT to: NBADR=0; *DCODE=13.
f. Test PROM/RAM address for 1. 1If error:

5: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=23

Phase 6: Dispatch Code 5.
a. Load INPUT FIFO with 0.
b Select DOIT to: MRA,B<«INPUT FIFO. Clock.
c. Select DOIT to: NBADR=0; *DCODE=12.
d Test PROM/RAM address for 0. If error:
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6: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=21

Load INPUT FIFO with -1.

Select DOIT to: MRA,B<INPUT FIFO. Clock.
Select DOIT to: NBADR=0; *DCODE=12.

Test PROM/RAM address for 1. If error:

fo m < S P ¢

6: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=32

Phase 7: Dispatch Code 6.
a. Set MODE=0.
b: Select DOIT to: NBADR=0; *DCODE=11.
c. Test PROM/RAM address for 0. If error:

7: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=15
Set MODE=3.
Select DOIT to: NBADR=0; *DCODE=11.
f. Test PROM/RAM address for 1. If error:
7: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=23
Phase 108: Dispatch Code 7.
a. Set MODE=0.
b. Select DOIT to: NBADR=0; *DCODE=10.

c. Test PROM/RAM address for 0. 1If error:

10: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=15
d. Set MODE=2.
e. Select DOIT to: NBADR=0; *DCODE=10.

f. Test PROM/RAM address for 1. If error:

10: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=23
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Phase 11,:

a'

b.
c.
d.

8 Dispatch Code 10.

Load INPUT FIFO with 0.

Select DOIT to: MDA,C,G,B«INPUT FIFO. Clock.
Select DOIT to: NBADR=0; *DCODE=7.

Test PROM/RAM address for 0. If error, then
output the message:

11: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=21

05 m@ Hh O

Load INPUT FIFO with -1,

Select DOIT to: MDA,C,G,B+INPUT FIFO. Clock.
Select DOIT to: NBADR=0; *DCODE=7.

Test PROM/RAM address for 377. 1If error,

then output the message:

DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=32

8 Dispatch Code 11.

Load INPUT FIFO with 0.

Select DOIT to: MDA,C,G,B«INPUT FIFO;
LOAD FLAGS. Clock.

Select DOIT to: NBADR=0; *DCODE=6.
Test PROM/RAM address for 1. If error,
then output the message:

DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=21

11:
Phase 12,:
a.
b.
c.
dl
12:
e.
f‘
g.
h.
il
12:

Load INPUT FIFO with 0,-1.

Select DOIT to: MDA,C,G,B<INPUT FIFO. Clock
Select DOIT to: C,G,B,«INPUT FIFO; LOAD FLAGS.
Clock.

Select DOIT to: NBADR=0; *DCODE=6.
Test PROM/RAM address for 0. If error:

DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=37
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Load INPUT FIFO with -1.

Select DOIT to: MDA,C,G,B«INPUT FIFO;
LOAD FLAGS. Clock.

Select DOIT to: NBADR=0; *DCODE=6.

Test PROM/RAM address for 377. 1If error:

DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=50

8 Dispatch Code 12.

Load INPUT FIFO with 0.

Select DOIT to: RSR,B«INPUT FIFO. Clock.
Select DOIT to: NBADR=0; *DCODE=5.

Test PROM/RAM address for 0. If error:

DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=21

Load INPUT FIFO with -1.

Select DOIT to: RSR,B«INPUT FIFO. Clock.
Select DOIT to: NBADR=0; *DCODE=S5.

Test PROM/RAM address for 1. If error:

DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=32

12:
Phase 13,:
a.
b.
c.
d.
13:
e.
f.
g.
h‘
13:
Phase 148:
al
b.
c.
d.
e.
14:

Dispatch Code 13.

Load INPUT FIFO with 0,0.

Select DOIT to: CLEAR EXTEND; SENSE REGISTER,
AC2,B<INPUT FIFO; MDA,C,G,B«INPUT FIFO. Clock.
Select DOIT to: B+<INPUT FIFO; LOAD FLAGS. Clock.
Select DOIT to: NBADR=0; *DCODE=4.
Test PROM/RAM address for 0. If error:

DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=26

f.
g.

Load INPUT FIFO with -1.
Select DOIT to: B<«INPUT FIFO; LOAD FLAGS.
Clock. ’
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h. Select DOIT to: NBADR=0; *DCODE=4.
i. Test PROM/RAM address for 1. If error:

14: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=37

j. Load INPUT FIFO with 0, -1.

k. Select DOIT to: B<«INPUT FIFO; LOAD FLAGS.
Clock.

1. Select DOIT to: ACZ2,B«INPUT FIFO;
MDA,C,G,B,«INPUT FIFO. Clock.

m. Select DOIT to: NBADR=0; *DCODE=4.

n. Test PROM/RAM address for 1. If error:

14: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=54

o. Load INPUT FIFO with -1.

p. Select DOIT to: SELECT EXTEND; MDA,C,G,B«INPUT
FIFO. Clock.

q. Select DOIT to: NBADR=0; *DCODE=4.

r. Test PROM/RAM address for 1. If error:

14: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=65
Phase 158: Dispatch Code 14.

a. Load INPUT FIFO with 0, -1.
b Select DOIT to: MDA,C,G,B«INPUT FIFO. Clock.
c. Select DOIT to: NBADR=0; *DCODE=3.
d Test PROM/RAM address for 0. If error:

15: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=23
e. Select DOIT to: MDA,C,G,B,«INPUT FIFO. Clock.
f. Select DOIT to: NBADR=0; *DCODE=3.

g. Test PROM/RAM address for 1. If error:

15: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=32
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Phase 168: Dispatch Code 15.
’ a. Reset MAP.
b. Select DOIT to: NBADR=0; *DCODE=2.
c. Test PROM/RAM address for 0. If error:

16: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=15

d. Select DOIT to: JV. Clock.

e. Select DOIT to: NBADR=0; *DCODE=2.

f. Test PROM/RAM address for 1. If error.
16: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=23
Phase 174: Dispatch Code 16.

a. Reset MAP.

b. Select DOIT to: NBADR=0; *DCODE=1.

c. Test PROM/RAM address for 0. If error:

17: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=15

d. Load INPUT FIFO with -1.

e Select DOIT to: <INPUT FIFO; LOAD FLAGS.
Clock.

f. Select DOIT to: LOAD FLAGS. Clock.

g. Select DOIT to: NBADR=0; *DCODE=1.

h. Test PROM/RAM address for 1. If error:

17: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=30

Phase 208: Dispatch Code 17.
a. Reset MAP.
b Load INPUT FIFO with 0,0,0.
c. Select DOIT to: NBADR=0; *DCODE=0.
d Test PROM/RAM address for 0. If error:

20: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=23
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e. Load INPUT FIFO with 0. ;
f. Test PROM/RAM address for 1. If error:

20: DISPATCH ERR; ADDR=XXXXXX EXPT=XXX RECD=XXX INDEX=30
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Error Analysis:

Error # Prognosis
All errors All Phases check the 74S251 selectors on sheet 3

of the 195117-100 card. The address for the se-
lector is driven from field '*DCODE' or (*MCD,
*MCC, *MCB, *MCA) on the logic drawing. For

each of the phases, the value of *DCODE can be
found in the previousyProgram Description. The
output 'XORADR' is XOR on sheet 5 of the 195118-100
card. This line then goes through 74S253 multi-
pliers on sheet 4 to bus MDAD. MDAD is then driven
back to PSDAT for software verification.
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Identification: (SD017
Date: 1/6/77

Name: MAP REGISTER STORAGE TEST (195116 card)

Functional Description:

This test verifies that the MAP registers are capable of repeated
loading and storing without error. There is only one phase, which
loads all 256 MAP registers with random numbers, swaps the top 128
with the bottom 128, several times, and then stores and compares to
verify that the data is the same as was loaded.

If the phase is run repeatedly by the "DO" number of passes command,
a different set of random numbers is sent to the MAP for each pass.
If an error occurs, the program will loop using the set of random
numbers which caused the failure.

Printed errors output the MAP register address, expected and received
data.

Program Description:

There is only one phase to this test. It operates in the following
manner : |
a. Fill a 512 work buffer with a set of pseudo random numbers.
Every time the phase is called, a new set is produced. Only
restarting the program will reproduce the sequence of pseudo
random numbers.
b. Send a "LOAD all 256 registers in full 24-bit format" RSR
command to the MAP Passive Input Port.
C. Send the 256 random number pairs to the MAP PIP.
d. Output 50 "XFER Register'" commands to the MAP PIP, to swap
locations 0-127 with locations 128-255.
€. Send a "STORE all 256 registers in full 24-bit format' .RSR
command to the MAP PIP.
f. Fetch the 256 number pairs from the MAP PIP using the DMA.
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Compare the table sent withthe table retrieved, and
flag the errors (see below).

Error Analysis:
Each register LOADS and STORES 24 bits of information,
which is taken from and put on the PSBUS in 2 16-bit
word sets. In the first word, only bits <1:0> and
<15:10> are valid, and in the second word, all the bits
<15:0> are valid, (drawing below).

If an error is encountered in the first word, only that
word is typed out to the user. If an error is encountered
in the second word, the entire number pair is typed out.
The error message thus may take the form:

1: ADDRESS EXPECT RECEIVE
1 132003 112003 (:Error in first word only)
4 14002 14002 v
20743 20742 (:Error in second word only)
15 144001 144000 (:Error in both first § second
67521 66521 words)

When looping on error, the program will send the same set
of random numbers which caused the original error, but will
only check the particular word (not word pair) in which an

error was detected.

Prognosis:
This test is used for dynamically checking the 195116-100
cards. Particularly, it is used for verifying the 256 word

RAM and the ALU's on that card. If only one bit (in one

location) is in error, one would expect the RAM to be in
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error. Otherwise the ALU or one of the multiplexors on
the card should be suspected.

In order to map from the error message to the system
card, the following diagram should be used.

24 bit word: [23 22 21 13 12][11 10 2 1 0J
195116 cards:[11 10 9 SLOT 63 1 11 10 SLOT 64 210
FIRST WORD . . .

ERROR : 1 o (bits 9:2 are zero in this test) |15 14 13 12 11 10
SECOND WORD ERROR |15 14 13 2140
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Identification: QSD018
Date: 4/4/77

Name: MAP OUTPUT FORMATTER TEST

Functional Description:

This test is used to verify that the MAP Output Formatter is
capable of packing data correctly into the 12-bit and 16-bit
formats used by the line generator and the driving program
respectively. The seven possible uses of the commands 'Pass
Formatted', 'Pass Conditional', and 'Pass' provide the seven
phases as follows:
1. Pass Formatted, normal output
Packs the data to be sent to the Line Generator with
12-bits of X and Y, and 6 bits of Z.
2. Pass Formatted, 16-bit precision.
Keeps 16-bits of precision in X, Y and Z with the
appropriate header word.
3. Pass, normal output.
Keeps 16-bit of precision in X and Y. No header.
4. Pass, normal output
Keeps 16-bits of precision in X, Y, and Z with the ap-
propriate header word.
5. Pass Conditional, normal, HIT=1
Lets the MAP assume a 'HIT' (as in 'hit testing' with
the tablet) was made, and keeps 16-bits precision in
X and Y with no header.
6. Pass Conditional, 16-bit precision, HIT=1
Lets the MAP assume a 'HIT' was made, and keeps 16-bits
precision in X, Y, and Z with the appropriate header word.
7. Pass Conditional, HIT=0
Lets the MAP assume that the vector is outside the hit
window, so no data should be returned.
In all phases, random data is sent to the MAP, and the output
from the Output Formatter is compared against a reference word
built from the data. Where the Output Formatter would produce
different output for a 'MOVE' than for a 'DRAW', MOVE and DRAW

commands are alternated.

NOTE: 1If the Real-Time Clock is broken, the test will not €finish
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Phase 1: Verify the command Pass Formatted, normal output.

For this command, the Output Formatter expects 3
words of data input (being X, Y and Z), and will
output 2 wards of data (X, Y and Z packed).

a.
b.

ERROR IN PHASE 1

Fetch 768 (=256*3) new random numbers.

Set the MMODE bits in the MSR to 0 (normal
output).

Send to the MAP PIP the RSR command 124000,
which is for 3-D data, FSM1=0 (MOVE, DRAW,
MOVE, DRAW,....), FSM2=5 (Pass Formatted).
Set up the DMA to read back 512 (=256%2)
words of data from the MAP POP whenever it
gets ready.

Send the 256 triplets of random data to the
MAP PIP (the data will be read back automatic-
ally, due to step d).

Wait until the DMA DONE flag gets set.

Do Steps h and i 256 times, (once for each
triplet of input data that was sent to the
MAP).

From an input triplet, build a reference pair
corresponding to what the Output Formatter
should have produced.

Compare the reference pair with the actual
output. If there is a difference, type two
pairs of expected and received data. (Note,
the heading is typed out only once).

EXPECT-RECEIVE . EXPECT-RECEIVE

XXXX XXXX
XXXX XXXX

j.

XXXX  XXXX
XXXX  XXXX
If loop on error is selected, steps b through

i are repeated.
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Phase 2: Verify the command Pass Formatted, 16-bit Precision.
For this command, the Output Formatter expects 3 words
of data input (being X, Y, and Z) and will output 4

words of data (header, X,Y, and Z).

a. Fetch 768 (=256*3) new random numbers.

b. Set the MMODE bits in the MSR to 1 (16-bit
precision).

c. Send to the MAP PIP the RSR command 124000,
which is for 3-D data, FSM1=0 (MOVE DRAW,
MOVE DRAW,....), FSM2=5 (Pass Formatted).

d. Set up the DMA to read back 1024 (=256%*4)
words of data from the MAP POP whenever it
gets ready.

e. Send the 256 triplets of random data to the
MAP PIP (the data will be read back auto-
matically, due to step d).

f. Wait until the DMA DONE flag gets set.

Do steps h and 1 256 times, once for each
triplet of input data that was sent to the
MAP.

h. From an input triplet, build a 4-word refer-
ence set corresponding to what the Output For-
matter should have produced.

i. Compare the 4-word reference set with the
actual output. If there is a difference,
type four pairs of expected and received
data. (Note, the heading is typed out only

once).

ERROR IN PHASE 2
EXPECT-RECEIVE. EXPECT-RECEIVE. EXPECT-RECEIVE. EXPECT-RECEIVE.

XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
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'j. If 1oop on error is selected, steps b through
i are repeated. '

Phase 3: Verify the command Pass, Normal Output.
For this command, the Output Formatter expects 2 words
of data input (being X and Y), and will output 2 words
of data (X and Y).

a. Fetch 512 (=256%2) new random numbers.

b. Set the MMODE bits in the MSR to 0 (Normal
Output).

c. Send to the MAP PIP the RSR command 74000,
which is for 2-D data, FSM1=0 (MOVE, DRAW,
MOVE, DRAW,...) FSM2=7 (Pass).

d. Set up the DMA to read back 512 (=256%2) words
of data from the MAP POP whenever it gets ready.

e. Send the 256 pairs of random data to the MAP
PIP. (The data will be read back automatically,
due to step d).

f. Wait until the DMA DONE flag gets set.

Do steps h and i 256 times, once for each pair
of input data that was sent to the MAP.

h. From an input pair, build a reference pair
corresponding to what the Output Formatter
should have produced.

i. Compare the reference pair with the actual out-
put. If there is a difference, type two pairs
of expected and received data. (Note, the
heading is typed out only once).

ERROR IN PHASE 3
EXPECT-RECEIVE. EXPECT-RECEIVE.

XXXX XXXX XXXX XXXX
XXXX XXXX XXXX XXXX
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j. If loop on error is selected, steps b through
i are repeated.

Phase 4: Verify the command Pass, 16-bit Precision.
For this command, the Output Formatter expects 3 words
of data input (being X, Y, and Z) and will output 4
words of data (header X, Y, and Z).

a. Fetch 768 (=256%*3) new random numbers.

b. Set the MMODE bits in the MSR to 1(16-bit
precision).

c. Send to the MAP PIP the RSR command 134000,
which is for 3-D data, FSM1=0 (MOVE, DRAW,
MOVE, DRAW,....), FSM2=7 (Pass).

d. Set up the DMA to read back 1024 (=256%4)
words of data from the MPA POP whenever it
gets ready.

e. Send the 256 triplets of random data to the
MAP PIP (the data will be read back automatic-
ally, due to step d).

f. Wait until the DMA DONE flag gets set.

Do steps h and i 256 times, once for each
triplet of input data that was sent to the
MAP.

h. From an input triplet, build a 4-word refer-
ence set corresponding to what the Output For-
matter should have produced.

i. Compare the 4-word reference set with the
actual output. If there is a difference,
type four pairs of expected and received
data. (Note, the heading is typed out only

once).

ERROR IN PHASE 4
EXPECT-RECEIVE. EXPECT-RECEIVE. EXPECT-RECEIVE. EXPECT-RECEIVE.

XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX
XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

QSD018-5



Phase 5:

j. If loop on error is selected, steps b through
i are repeated.

Verify the command Pass Conditional, Normal Output, 'HIT'.
For this command, the Output Formatter expects 2 words
of data input (being X and Y), and will output 2 words
of data (X and Y). ‘

a. Fetch 512 (=256%*2) new random numbers.

b. Set the MMODE bits in the MSR to 1 (16-bits
precision), and set the 'HIT' and 'TAKE' bits.

c. Send to the MAP PIP the RSR command 70000,
which is for 2-D data, FSM1=0 (MOVE, DRAW,
MOVE, DRAW,....), FSM2=6 (Pass conditional).

d. Set up the DMA to read back 512 (=256*2) words
of data from the MAP POP whenever it gets ready.

e. Send the 256 pairs of random data to the MAP
PIP (the data will be read back automatically,
due to step d).

Wait until the DMA DONE flag gets set.
‘g. Do steps h and i 256 times, once for each pair
of input data that was sent to the MAP.

h. From an input pair, build a reference pair
corresponding to what the Output Formatter
should have produced.

i. Compare the reference pair with the actual out-
put. If there is a difference, type two pairs
of expected data. (Note, the heading is typed
out only once).

ERROR IN PHASE 5

EXPECT-RECEIVE. EXPECT-RECEIVE

XXXX
XXXX

XXXX XXXX XXXX
XXXX XXXX XXXX

j. If loop on error is selected, steps b through
i are repeated.
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Phase 6: Verify the command Pass conditional, 16-bit precision, 'HIT'.
For this command, the Output Formatter expects 3 words
of data input (being X, Y and Z) and will output 4
words of data (header X, Y and Z).

a. Fetch 768 (=256%3) new random numbers.

b. Set the MMODE bits in the MSR to 1 (16-bit
precision), and set the 'HIT' and "TAKE' bits.

c. Send to the MAP PIP the RSR command 130000,
which is for 3-D data, FSM1=0 (MOVE, DRAW,
MOVE, DRAW,....), FSM2=6 (Pass Conditional).

d. Set up the DMA to read back 1024 (=256%4)
words of data from the MAP POP whenever it
gets ready.

e. Send the 256 triplets of random data to the
MAP PIP (the data will be read back automatic-
ally, due to step d).

f. Wait until the DMA DONE flag gets set.

Do steps h and i 256 times, once for each
triplet of input data that was sent to the
MAP.

h. From an input triplet, build a 4-word reference
set corresponding to what the Output Formatter
should have produced.

i. Compare the 4-word reference set with the
actual output. If there is a difference, type
four pairs of expected and received data (Note,

the heading is typed out only once).

ERROR IN PHASE 6
EXPECT-RECEIVE. EXPECT-RECEIVE. EXPECT-RECEIVE. EXPECT-RECEIVE.

<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>