





.t

-

4 Jowm

A g

1

CvDMEBO DMVLIL ™ TEST, ORION UFD MACRO Y0S.02 Wednesdey 08-May-85 10:16 Pege 2
PROGRAM DICUMENT

.REN £

IDENTIFJCATION

PRODUCT CODE: AC T8938-MC

PRODUCT NAME : CVOHEBO OHV11-M TEST, ORION UFD
PRODUCT DATE:  ™MAY 198S

MAINTAINER: Bruce Ribolini M 0 agnostics Group

AUTHOR: Bert Kle nschmidt
Tony Gr mshaw

MODIFIED BY: Bert Kleinschm dt

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. OIGITAL EQUIPMENT CORPORATION ASSUMES NO
RESPONSIBILITY FOR ANY ERRORS THAT MAY APPEAR IN THIS DOCUMENT.

NO RESPONSIBILITY IS ASSUMED FOR THE USE OR RELIABILITY OF
SOF TWARE ON EQUIPMENT THAT IS NOT SUPPLIED BY DIGITAL OR ITS
KFFEILIATED COMPANIES.

COPYRIGHT (C) 1985 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL POP UNIBUS MASSBUS
DEC DECUS DECTAPE
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ssess MODIFICATION HISTORY sesse

Or'ginel releesse: 06 Feb-84 Bert Kleinschmidt
Creested from CVDHAB, CVDHBC., end CVDHCB.

Version 80 17 Jul-84 Bert Kleinschmidt
F 'xed typogrephicsl errors d scovered to deste.
Modified control of processor priority end LTC throughout
the program to guerentees s less tharn 2 second
response to a Bresk request while running under APT.
Fixed bug in IAUTO Active test which cesused an XON
character to srrive late on processors with cache.

Version B0 28 -Sep-84 Yeter ONeil
Modified VDHE.CUC to turn off clock if clock was enabled.

Version BO 6-May 85 Howerd L. Marshall
Found intermitent failure in IAUTO test because with faster
CPUs, last X-ON/X-OFF charscter does not get into the FIFQ
buffer ‘n time to be read by routine.
Changed test 29, TAUTO test, to provide pause when FIFQ buffer
is 172 filled (128. characters) instead of when FIFI buffer is
3/4 filled (192. characters).

Changed test 38, DMA Addressing Test to use KPARS instead of
KPAR6, and as to not modify KPARO, 6 + 7.

In addit'on, found test 40, DMA Transm ssion Test, to be a

fa lure under the Extended monitor beceause the DRS ard XXDP+
services require more time to execute the SETPRI + GETPRI
macros. Substituted those macros with MIPS « MFPS respectively.

ATTENTION: /NO RESTORE (of DRS) IS ASSEMBLED INTO THIS DIAG. !!!
)

v
“““t“‘““““‘t.‘tt‘.‘.tt‘tt‘tt“‘tt‘““ttt‘t‘tt‘t“tt‘t“‘t
¢ Found additional tim'ng problems when running under the .

s extended DRS monitor on a POP 11/23+ in test &3, Master reset &
s sk 'p selftest test. The DRS calls are consum 'ng too much time &
¢ and adversly affecting the timing of the crit cal loops in tests
¢ 03. Assembled in "/NORESTORE“ into this source code by adding =
s an argument (8 1) to the end of the HEADER meacro. +
tt“tt‘t‘ibttttttt“t‘t“““‘“tt‘t‘tt.t‘tt‘ttt“‘t“ttt‘l‘.“t‘t

SEQ 0002
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1.C  GENERAL PROGRAM CONSIDERATIONS
1.1 PROGRA™M ABSTRACT

CVOHE is @ Functional Verificat on Test (FVT) for the DHVI1I M 8 line
esynchronous mult ‘plexer. Th's program has been created for inclusion
w thin the Or on User Friendly Diagnostic (UFD) system.

The source file for Rev A of this progrem was created by merging the
source files for CVDHAB, CVDHBC, and CVDHCB (The three parts of the
OHVI1 M FVT) end removing any code which required external loopback or
other operator intervention. Specisl versions of the single character
mode and DMA mode transmission and reception tests have been produced
for this program to reduce the run time from that of the standard DHV
FVT (et the same time, reducing the test coverage). This program
requires less than 30 seconds per DHVI1-M for an error free pass.

THIS DIAGNOSTIC HAS BEEN WRITTEN FOR USE WITH THE DIAGNOSTIC RUNTIME
SERVICES SOFTWARE (SUPERVISOR). THESE SERVICES PROVIDE THE INTERFACE
TO THE OPERATOR AND TO THE SOFTWARE ENVIRONMENT. THIS PROGRAM CAN BE
USED WITH XXDPe+, ACT, APT, SLIDE AND PAPER TAPE. FOR A COMPLETE
DESCRIPTION OF THE RUNTIME SERVICES, REFER TO THE XXDP+ USER'S MANUAL .
THERE IS A BRIEF DESCRIPTION OF THE RUNTIME SERVICES IN THE OPERATING
INSTRUCTIONS-COMMANDS OF THIS DOCUMENT,

1.2 SYSTEM REQUIREMENTS
The following hardware is required to run the DHV11-M FVT:

0 LSI-11 processor w th at least 56 Kbytes of RAM.
o DHV1l boards installed on the Q-bus.

o Appropriate program load device supporting XXDP.
med s or a down-line loading system.

1.3 RELATED DOCUMENTS AND STANDARDS
© DHV11-M Hardware Manual - This menual describes the
functions and uses of the DHVi1 M device.

© XXDPs User's Marual - Describes the running of
diagnostics under the XXDP+ 1on tor.

SEQ 0004
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SEQ 0005

PROGRAM DOCUMENT
1.4 DIAGNOSTIC HIERARCY PREREQUISITES

The LSI-11 processor, the Q-BUS, the system memory, the
console terminal, e8nd the load media are assumed to have

been tested and found working before th s program is run.

-
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2.0 OPERATING INSTRUCTIONS
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THIS SECTION CONTAINS A BRIEF OESCRIPTION OF THE RUNTIME
SERVICES. FOR DETAILED INFORMATION, REFER TO THE XXDP.

USER'S MANUAL (CHQUS).

2.1 COMMANDS

THERE ARE ELEVEN LEGF

COMMANDS FOR THE DIAGNOSTIC RUNTIME SERVICES

(SUPERVISOR). THIS SeCTION LISTS THE COMMANDS AND GIVES A VERY
BRIEF DESCRIPTION OF THEM. THE XXDP+ USER'S MANUAL HAS MORE DETAILS.

COMMAND

RESTART
CONTINUE
PROCEED
EXIT

ADD

DROP
PRINT

DISPLAY
FLAGS
ZFLAGS

EFFECT

START THE DIAGNOSTIC FROM AN INITIAL STATE
START THE DIAGNOSTIC WITHOUT YNITIALIZING
CONTINVE AT TEST THAT WAS INV/RRUPTED (AFTER ¢C)
CONTINUE FROM AN ERROR HALT

RETURN TO XXDP+ MONITOR (XXDP+ OPERATION ONLY!)
ACTIVATE A UNIT FOR TESTING (ALL UNITS ARE
CONSIDERED TO BE ACTIVE AT START TIME
DEACTIVATE A UNIT

PRINT STATISTICAL INFORMATION (IF IMPLEMENTED
BY THE DIAGNOSTIC - SEE PERFOMANCE AND PROGRESS
REPJRTS SECTION OF THIS DOCUMENT)

TYPE A LIST OF ALL DEVICE INFORMATION

TYPE THE STATE OF ALL FLAGS (SEE FLAGS SECTION)
CLEAR ALL FLAGS (SEE FLAGS SECTION)

A COMMAND CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS. SO
YOU MAY, FOR EXAMPLE, TYPE "STA“ INSTEAD OF “START",
MORE INFORMATION CAN BE FOUND WITHIN THE SECTION LABELLED

EXTENDED COMMANC SYNTAX

2.2 SWITCHES

THERE ARE SEVERAL SWITCHES WHICH ARE USED TO MODIFY SUPERVISOR OPERATION.

THESE SWITCHES ARE APPENDED TO THE LEGAL COMMANDS. ALL OF THE LEGAL
SWITCHES ARE TABULATED BELOW WITH A BRIEF DESCRIPTION OF EACH.
IN THE DESCRIPTIONS BELOW, A DECIMAL NUMBER IS DESIGNATED BY “DDDDD".

SWITCH

/TESTS:LIST

EFFECT

- - - -- - LA I R I I I I g

THE LIST. LIST IS A STRING OF TEST
NUMBERS, FOR EXAMPLE - /TESTS:1:5:7-10.

SEQ 0006
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THIS LIST WILL CAUSE TESTS 1,5,7,8,9.10 TO
BE RUN. ALL OTHER TESTS WILL NOT BE RUN.
/PASS :000DDD EXECUTE DDDDD PASSES (DDODD = 1 TO 64000)
/FLAGS:FLGS SET SPECIFIED FLAGS.SEE THE FLAGS SECTION
OF THIS OOCUMENT.

/E0P :DDDDD REPORT END OF PASS MESSAGE AFTER EVERY
DDDOD PASSES ONLY. (DDDDD = 1 TO 6400N)
/UNITS:LIST TEST/ADD/DROP ONLY THOSE UNIT> SPECIFIED

IN THE LIST. LIST EXAMPLE - /UNITS:0:5:10-12
USE UNITS 0,5,10,11,12 (UNIT NUMBERS = 0-63)

EXAMPLE OF SWITCH USAGE:
START/TESTS:1-5/PASS:1000/E0P: 100

THE EFFECT OF THIS COMMAND WILL BE: 1) TESTS 1 THROUGH S WILL BE
EXECUTED, 2) ALL UNITS WILL TESTED 1000 TIMES AND 3) THE END OF
PASS MESSAGES WILL BE PRINTED AFTER EACH 100 PASSES ONLY. A
SWITCH CAN BE RECOGNIZED BY THE FIRST THREE CHARACTERS. YOU MAY,
FOR EXAMPLE, TYPE "/TES:1-S" INSTEAD OF "/TESTS:1-5".

BELOW IS A TABLE THAT SPECIFIES WHICH SWITCHES CAN BE USED BY EACH
COMMAND .

TESTS  PASS FLAGS EOP UNITS
START X X X X X
RESTART X X X X X
CONTINUE X X X
PROCEED X
OROP X
ADD X
PRINT
DISPLAY X
FLAGS
ZFLAGS
EXIT

SEQ 0007
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2.3 FLAGS

FLAGS ARE USED TO SET UP CERTAIN OPERATIONAL PARAMETERS SUCH AS
LOOPING ON ERROR. ALL FLAGS ARE CLEARED AT STARTUP AND REMAIN
CLEARED UNTIL EXPLICITLY SET USING THE FLAGS SWITCH. FLAGS

ARE ALSO CLEARED AFTER A START COMMAND UNLESS SET USING THE
FLAG SWITCH. THE ZFLAGS COMMAND MAY ALSO BE USED 10 CLEAR

ALL FLAGS. WITH THE EXCEPTION OF THE START ANO ZFLAGS COMMANDS,
NO COMMANDS AFFECT THE STATE OF THE FLAGS; THEY REMAIN SET OR
CLEARED AS SPECIFIED BY THE LAST FLAG SWITCH.

FLAG EFFECT

HOE HALT ON ERROR - CONTROL IS RETURNED TO
RUNTIME SERJICES COMMAND MODE

LOE LOOP ON ERROR

IERs INHIBIT ALL ERROR REPORTS

IBR=» INHIBIT ALL ERROR REPORTS EXCEPT

FIRST LEVEL (FIRST LEVEL CONTAINS
ERROR TYPE, NUMBER, PC, TEST AND UNIT)

IXR» INHIBIT EXTENDED ERROR REPORTS (THOSE
CALLED BY PRINTX MACRO'S)

PRI DIRECT MESSAGES TO LINE PRINTER

PNT PRINT TEST NUMBER AS TEST EXECUTES

BOE “BELL” ON ERROR

UAM UNATTENDED MODE (NO MANUAL INTERVENTION)

ISR INHIBIT STATISTIC"' REPORTS (DOES NOT

APPLY TO DIAGNOSTICS WHICH DO NOT S!'WPORT
STATISTICAL REPORTING)

IDR INHIBIT PROGRAM DROPPING OF UNITS

ADR EXECUTE AUTODROP CODE

LOT LOOP ON TEST

EVL EXECUTE EVALUATION (ON DIAGNOSTICS WHICH

HAVE EVALUATION SUPPORT)

+«SEE THE ERROR INFORMATION SECTION OF THIS DOCUMENT.

SEE THE XXDP+ USER'S MANUAL FOR MORE DETAILS ON FLAGS. YOU MAY
SPECIFY MORE THAN ONE FLAG WITH THE FLAG SWITCH. FOR EXAMPLE,
TO CAUSE THE PROGRAM TO LOOP ON ERROR, INHIBIT ERROR REPORTS
AND TYPE A "BELL' ON ERROR, YOU MAY USE THE FOLLOWING STRING:

/FLAGS:LOE: IER:BOE

SEQ 00038

b
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2.4 EXTENOED COMMAND SYNTAX

2.4.1 START COMMAND -

SA0400404000000008080080088808400080000000000dbitdbbdittsnn

STA(RT)/TESTS:<TEST-LIST>/PASS: <PASS-CNT>/FLAGS:
<FLAG-LIST>/E0P: <INCR>

2458404000800 8080400 008000000 RRARRARRtttttttttbtdbitants

2.4.1.1 Tests Switch (/TESTS:<TEST-LIST>) -

<TEST-LIST> Is a sequence of decimal numbers (1:2 etc.)
or ranges of decimal numbers (1-5:8-10 etc.), seperated by
colons, that specify the tests to be executed.Tests will be
executed in numerical order regardless of the order of
specification. The defsult is to execute all tests, On
this and ell switches, the angle breckets <> are punctuation
used in the definition only, and are not to be typed by the
operator. See exomple ot end of "Effect of Start Command”
section.

2.4.1.2 Pass Switch (/PASS:<PASS-CNT>) -

<PASS-CNT> Is a decimal number indicating the desired
number of passes. A pass is defined as the execution of the
full diagnostic (all selected tests).The default is
non-ending execution. In this case, exit from the program
is accomplished either by typing a control/C or by occurance
of an error with the halt on error flag being set. The exit
is a return to command mode. See example at end of “Effect
of Start Command” section.

2.4.1.3 Flegs Switch (/FLAGS:<FLAG-LIST>) -

<FLAG-LIST> is a sequence of elements of the form
<FLAG>, <FLAG=1>, or <FLAG=0>, separated by colons, where
<FLAG> hes one of the following values:

HOE Halt on error, causing command mode to
be entered when an error is encountered.

LOE Loop on error, causing the diagnostic to
loop continuously within the smallest
defined block of coding (segment, subtest,
or test) containing the error.

IER Inhibit error reporting.

18E Inhibit basic error reports.

IXE Inhibit extended error reports.

PRI Direct all messages to a line printer.

PNT Print number of test being executed.

BOE Bell on error.

UAM  Run in unattended mode, bypassing manual

SEQ 0009
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intervention.

ISR Inh’'bit statistical reports.

Iov Inhibit dropping of units by diagnostic.

LOT Loop on test.
The flags named or equated to 1 are set, those equated to 0
are cleared. A flag not specified is cleared. If the flags
switch 13 not given all flags are cleared. See example at
end of "Effect of Start Commend” section.

2.4.1.4 End Of Pess Switch (/EOP:<INCR>) -

<INCR> Is o decimal number indicating how often (in
terms of passes) it is desired that the end of pass message
be printed. The default is at the end of every pass. See
example at end of "Effect of Start Command” section.

2.4.1.5 Effect Of Start Command -

The effect of the start command is to initiate the
hardware parameter dialogue, the software parameter
dialogue, the initislization questions, and then the
diagnostic commences testing.

The hardware parameter dialogue commences with the
question “& UNITS (D) ?" to which the operator should reply
with the number of units to be tested. Following this are
the questions whereby the P-Tables themselves are built.
Each P-Table is a core-resident table containing all the
hardware information for one complete unit.Each question is
followed by the response radix (D for decimal, 8 for binary,
0 for octsl, L for Yes/No) in parentheses and the default
value after the parentheses. For the actuasl Hardware
P-Table questions see the “Hardware Parameters’ section.

Following the hardware questions are the software
Questions to build the software teables, which define

operating parameters of the diagnostic program. These
Questions are described in the "Software Parameters”
section,
EXAMPLE :

STA/TESTS:1:3-4:/PASS:3/FLAGS:1ER:HOE=1

This command will cause three passes to be made, with
each pass consisting of tests 1,3, and 4. There is no
difference between saying <FLAG> and saying <FLAG=1>, The
notation <FLAG=0> is meaningful only on a command other than
start to clear a flag that was previously set. Note that on
all commands only the first three letters are scanned.

SEQ 0010
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2.4.2 Restart Command -

$0040854808800004008088888848840080003004088000d0000000004

RES(TART)}/TESTS: <TEST-LIST>/PASS: <PASS-CNT>/FLAGS:
<FLAG-LIST>/UNITS:<UNIT-LIST>

205800880 84804008808008880888880088080088840040000808000008¢

2.4.2.1 Tests, Pass, And Flags Switches -

<TEST-LIST>, <PASS-CNT>, and <FLAG-LIST> are as in the
start command.

2.4.2.2 Units Switch (ZUNITS:<UNIT-LIST>) - <UNIT-LIST> IS
A SEQUENCE OF DECIMAL NUMBERS (0,1 ETC.) OR RANGES OF
DECIMAL NUMBERS (0-5, 8-10 ETC.) THAT SPECIFY THE UNITS TO
BE TESTED. THE NUMBERS ARE SEPARATED BY COLONS. THE
NUMBERS MAY RANGE FROM O THRU N-1 (N IS THE NUMBER OF UNITS
SPECIFIED IN THE PREVIOUS START COMMAND). THE NUMBER
INDICATES THE POSITION OF THE P-TABLE AS THE DATA WAS
ENTERED DURING THE HARDWARE DIAGLOGUE. THE UNITS WHICH ARE
SELECTED MUST NOT HAVE BEEN DROPPED BY THE DROP COMMAND.
SEE_ THE DISCUSSION OF ADD AND DROP COMMANDS BELOW. DEFAWLT
IS TO TEST ALL UNITS WHICH HAVE NOT BEEN DROPPED BY A DROP
COMMAND .

2.86.2.3 Effect Of Restart Command -

The restert command differs from the start command in
that the P-Tables from the previous start command (there
must have been one) are used, instead of new ones being
buiit. The softwere dislogue may optionally be reexecuted
(operator will be asked). The commend can be used after
command mode has been reentered in any of the three normal
ways: a) the requested number of passes have been made, b)
an error was encountered with the halt on error flag set, or
¢) a control/C was entered by the operator.

c.4.3 Continue Command -
S48 44200 0ALAR000000 008340480000 040000080000 08000000t ss

CONCTINUE)/PASS:<PASS-CNT/FLAGS: <FLAG-LIST>
SAEAAAAAARAANRARA LA 0 AR AR0000480008 0880000000008 00000820

SEQ 0011
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2.4.3.1 Fleg Switch (/FLAGS:<FLAG-LIST>) -

<FLAG-LIST> Is same as in the stasrt command, but
unspecified flags retain their current value.

2.4.3.2 Effect Of Continue Command -

Continue must follow a start or restert, and commend
mode must have been entered due to a halt on error or a
control/C. The effect of the command is to go to the
beginning of the test thet was being executed when the halt
or control/C took place. Softwere dialogue may optionally
be reexecuted. Hardware parameters may not be changed.

2.4.4 Proceed Command -
$885488 40480400400 4000800 0004000004000 000ddbbddtbsiatantts

PROC(C ED)/FLAGS:<FLAG-LIST>
204088400800 400804 0408808400038 00 0084000400000 0000484840

2.4.4.1 Flegs Switch (/FLAGS:<FLAG-LIST>) -

<FLAG-LIST> Is as in the start'command, but unspecified
flegs retain their current value.

2.4.4.2 Effect Of Proceed Command -

Proceed must follow e start, restert, or continue.
Commend mode must have been entered vie o halt on error.
The effect of the command is to begin execution et the
locetion following the error call. Neither hardware nor
softwere paremeters may be altered.

2.4.5 Add Commend -
S50 40800484858400080888880804428408080000838800440000000¢
ADD/UNITS : <UNIT-LIST>
C48880084028888 05004000008 8830044204880888080080800808008084

2.4.6 EFFECT OF ADD COMMAND - THE UNITS SPECIFIED ARE ADDED
TO THE TEST SEQUENCE. EACH UNIT MUST HAVE A P-TABLE IN
MEMORY DUE TO AN EARLIER HARDWARE DIALOGUE. THIS COMMAND
MUST BE FOLLOWED BY A RESTART OR CONTINUE. THE UNITS SWITCH
HMUST BE SPECIFIED. THE ADD COMMAND IS MEANINGFUL ONLY FOR
UNITS THAT WERE PREVIOUSLY DROPPED.

SEQ 0012
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2.4.7 Drop Command -
888804840486 040888884088804508488808080008008008800888088034

DROCP)/W ~,:<UNIT-LIST»
S824088800s8888080488808848480005400084488808088880088888008

2.4.8 EFFECT OF DROP COMMAND - THE UNITS SPECIFIED WILL BE
DRCPPED FROM TESTING. THE UNITS WILL BE RESELECTED ONLY BY
THE EXECUTION OF AN ADD OR START COMMAND. THE UNITS SWITCH
MUST BE ENTERED. THIS COMMAND MUST BE FOLLOWED BY A RESTART
OR A CONTINUE COMMAND .

2.4.9 Print Command -
8882448480 4800888800088884480888800400000800000ddsddttns

PRI(NT)
SA444840048000840000880080888084000408008880888888000000044

2.4.9.1 Effect Of Print Command - Error summary reporting
is not implemented in this diagnostic, 80 this commend has
no effect.

2.4.10 Display Commano -
S888884440488888888088888884846448038000800800888848003088488

DISCPLAY)/UNITS: <UNIT-LIST>
S48 54800484850080880548548808848800808800800800804000004008

2.4.10.1 Effect Of Display Command -

The hardware P-Tebles for all units sre printed in the
format in which they were entered.

2.4.11 Flege Command -
8646888848 808848884850808800880848458804008000800808088080458

FLA(GS)
450448840808 04080800888002884885048888588088844888844000000884

2.4.11.1 Effect Of Flags Command -
The current settings of all flegs ere printed.

SEQ 0013
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2.4.12 2flags Command

00000000000 00800800800080284000400000000048000000040000048002

ZFL(AGS)

00840000008 ¢000008000200808040008080000000000800800008880044

SEQ 0014

2.4.13 2flegs Command -
All flegs sre cleared.

2.4.14 (Control Charscters -

C A control/C (C) entered dur ' ng the execut'on of o
diagnostic causes a8 return to command mode.

Z A control/Z (Z) entered during one of the two
operator dialogues-- herdware P Table dialogue or
software P-Table dialogue causes the defaults to be
taken for the rerainder of that dialogue.

0 A contrsl/0 (0) entered during the execution of a
disgnostic causes all teletype output to be
surpressed for the remainder of the diegnostic or
until another control/0 is typed, which restores
normal teletype output.
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2.5 HARDWARE QUESTIONS

WHEN A DIAGNOSTIC IS STARTED, THE RUNTIME SERVICES WILL PROMPT THE
USER FOR HARDWARE INFORMATION BY TYPING “CHANGE MW (L) ?7“ YOU MUST
ANSWER "Y~ AFTER A START COMMAND UNLESS THE HARDWARE INFORMATION HAS
BEEN “PRELOADED” USING THE SETUP UTILITY (SEE CHAPTER 6 OF THE XXDP.
USER'S MANUAL). WHEN YOU ANSWER THIS QUESTION WITH A “Y”, THE RUNTIME
SERVICES WILL ASK FOR THE NUMBER OF UNITS (IN DECIMAL). YOU WILL THEN
8E ASKED THE FOLLOWING QUESTIONS FOR EACH UNIT:

1. CSR ADDRESS - This question requests the CSR address of the
spec fied DHV11. The default answer for th's question is the
lowest address ‘n the POP-11 floating address space in which
e DHVI1-M can be placed (160460 Octal).

2. INTERRUPT VECTOR ADDRESS - This question requests the
interrupt vector address of the specified DHV11.

3. BR Level - This questions requests the interrupt BR level of
the OHV1L.

2.6 SOFTWARE QUESTIONS

This program contains no software P table questions. Becesuse of this
no “CHANGE SW (L) ? prompt s issued during program execution.

SEQ 0015
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2.7 EXTENDED P TABLE DIALOGUE

WHEN YOU ANSWER THE HARDWARE QUESTIONS, YOU ARE BUILDING ENTRIES IN A
TABLE THAT DESCRIBES THE DEVICES UNDER TEST. THE SIMPLEST WAY TO
BUILD THIS TABLE IS TO ANSWER ALL QUESTIONS FOR EACH UNIT T0 BE
TESTED. IF YOU HAVE A MULTIPLEXED DEVICE SUCH AS A MASS STORAGE
CONTROLLER WITH SEVERAL ORIVES OR A COMMUNICATION DEVICE WITH SEVERAL
LINES, THIS BECOMES TEDIOUS SINCE MOST OF THE ANSWERS ARE REPETITIOUS.

TO ILLUSTRATE A MORE EFFICIENT METHOD. SUPPOSE YOU ARE TESTING A
FICTIONAL DEVICE, THE XY11. SUPPQSE THIS DEVICE CONSISTS OF A CONTROL
HODUWE WITH EIGHT UNITS (SUB-DEVICES) ATTACHED TO IT. THESE UNITS ARE
DESCRIBED BY THE OCTAL NUMBERS O THROUGH 7. THERE IS ONE HARDWARE
PARAMETER THAT CAN VARY AMONG UNITS CALLED THE Q-FACTOR. THIS
Q FACTOR MAY BE O OR 1. BELOW IS A SIMPLE WAY TO BUILD A TABLE FOR
ONE XY11 WITH EIGHT UNITS.
@ UNITS (D) ? 8<«C(R>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? Q<CR>
Q-FACTOR (0) 0 ? 1<CR>

UNIT 2

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE & (0) ? 1<CR>
Q-FACTOR (0) 1 ? O0<CR>

UNIT 3

CSR ADORESS (0) ? 160000¢CR>
SUB-DEVICE & (0) ? 2<«CR>
Q-FACTOR (0) 0 ? «<CR>»

UNIT 4

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 3<CR>

Q FACTOR (0) 0 ? <CR>

UNIT 7

CSR ADDRESS (0) ? 160000¢CR>
SUB DEVICE & (0) ? 6<CR>

Q FACTOR (0) 0 ? 1<CR>

UNIT 8

CSR ADDRESS (0) 160000<CR>
SUB DEVICE @ (0) ? 7<CR>

Q FACTOR (0) 1 ? <CR>

NOTICE THAT THE DEFAULT VALUE FOR THE Q FACTOR CHANGES WHEN A
NON-DEFAULT RESPONSE IS GIVEN. BE CAREFUL WHEN SPECIFYING
MULTIPLE UNITS!

AS YOU CAN SEE FROM THE ABOVE EXAMPLE, THE HARDWARE PARAMETERS
DO NOT VARY SIGNIFICANTLY FROM UNIT TO UNIT. THE PROCEDURE SHOWN IS

5EQ 0016
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NOT VERY EFFICIENT.

THE RUNTIME SERVICES CAN TAKE MULTIPLE UNIT SPECIFICATIONS HOWEVER.
LET'S BUILD THE SAME TABLE USING THE MULTIPLE SPECIFICATION
FEATURE.

@ UNITS (D) ? 8<«CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 0,1<«CR>
Q-FACTOR (0) 0 ? 1,0<CR>

UNIT 3

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (D) ? 2 S<CR>
Q-FACTOR (0) 0 ? O<CR>

UNIT 7

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE & (0) ? 6,7<CR>
Q-FACTOR (0) 0 ? 1<CR>

AS YOU CAN SEE IN THE ABOVE OIALOGUE, THE RUNTIME SERVICES WILL
BUILD AS MANY ENTRIES AS IT CAN WITH THE INFORMATION GIVEN IN ANY
ONE PASS THROUGH THE QUESTIONS. 1IN THE FIRST PASS, TWO ENTRIES
ARE BUILT SINCE TWO SUB-DEVICES AND Q-FACTORS WERE SPECIFIED. THE
SERVICES ASSUME THAT THE CSR ADDRESS IS 160000 FOR BOTH SINCE IT
WAS SPECIFIED ONLY ONCE. IN THE SECOND PASS, FOUR ENTRIES WERE
BUILT. THIS IS BECAUSE FOUR SUB-DEVICES WERE SPECIFIED. THE

“-* CONSTRUCT TELLS THE RUNTIME SERVICES TO INCREMENT THE DATA
FROM THE FIRST NUMBER TO THE SECOND. IN THIS CASE., SUB-DEVICES
2. 3, 4 AND 5 WERE SPECIFIED. (IF THE SUB DEVICE WERE SPECIFIED
BY ADDRESSES, THE INCREMENT WOULD BE BY 2 SINCE ADDRESSES MUST

BE ON AN EVEN BOUNDARY.) THE CSR ADDRESSES AND Q-FACTORS FOR

THE FOUR ENTRIES ARE ASSUMED TGO BE 160000 AND O RESPECTIVELY
SINCE THEY WERE ONLY SPECIFIED ONCE. THE LAST TWO UNITS ARE
SPECIFIED IN THE THIRD PASS.

THE WHOLE PROCESS COULD HAVE BEEN ACCOMPLISHED IN ONE PASS AS
SHOWN BELOW.

¢ UNITS (D) ? 8<CR>

UNIT 1

CSR ADDRESS (0) ? 160000<CR>
SUB-DEVICE ¢ (0) ? 0-7<CR>

Q FACTOR (0) 0 ? 0,1,0,,.,1,1<CR>

AS YOU CAN SEE FROM THIS EXAMPLE, NULL REPLIES (COMMAS ENCLOSING
A NULL FIELD) TELL THE RUNTIME SERVICES TO REPEAT THE LAST REPLY.

SEQ 0017
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2.8 QUICK START-UP PROCEDURE (XXDP+)

START-UP THIS PROGRAM:
B800T XXDP«

GIVE THE DATE AND ANSWER THE LSI AND SOHZ (IF THERE
IS A CLOCK AND THE QUESTION IS ASKED) QUESTIONS

TYPE "R NAME", WHERE NAME IS THE NAME OF THE BIN OR
BIC FILE FOR THIS PROGRAM

TYPE “START*
ANSWER THE "CHANGE HW” QUESTION WITH "Y*
ANSWER ALL THE HARDWARE QUESTIONS

FOLLOW THIS PROCEDURE YOU WILL BE USING ONLY THE DEFAULTS FOR
FOR DEFAULT INFORMATION SEE THE SECTIONS WITHIN THIS DOCUMENT
. AND HARDWARE QUESTIONS.

OR INFORMATION
ES OF ERROR MESSAGES

THERE ARE THREE LEVELS OF ERROR MESSAGES THAT MAY BE ISSUED BY

A DIAGNOSTIC: GENERAL, BASIC AND EXTENDED. GENERAL ERROR MESSAGES

ARE ALWAYS PRINTED UNLESS THE “IER” FLAG IS SET (SEE THE FLAGS SECTION
OF THIS DOCUMENT).

THF. GENERAL ERROR MESSAGE IS OF THE FORM:

NAHE TYPE NUMBER ON UNIT NUMBER TST NUMBER PC:XXXXXX
ERROR MESSAGE

+WHERE; NAME = DIAGNOSTIC NAME
TYPE = ERROR TYPE (SYS FATAL, DEV FATAL, HARD OR SOFT)
NUMBER = ERROR NUMBER
UNIT NUMBER = O - N (N IS LAST UNIT IN PTABLE)
TST NUMBER = TEST AND SUBTEST WHERE ERROR OCCURRED
PC:XXXXXX = ADDRESS OF ERROR MESSAGE CALL

BASIC ERROR MESSAGES ARE MESSAGES THAT CONTAIN SOME ADDITIONAL
INFORMATION ABOUT THE ERROR. THESE ARE ALWAYS PRINTED UNLESS
THE “IER" OR “IBR" FLAGS ARE SET (SEE THE FLAGS SECTION OF THIS
DOCUMENT) .

THESE MESSAGES ARE PRINTED AFTER THE ASSOCIATED GENERAL MESSAGE.

EXTENDED ERROR MESSAGES CONTAIN SUPPLEMENTARY ERROR INFORMATION
SUCH AS REGISTER CONTENTS OR GOOD/BAD DATA. THESE ARE ALWAYS
PRINTED UNLESS THE "IER“, “IBR“ OR "IXR" FLAGS ARE SET (SEE THE
FLAGS SECTION OF THIS DOCUMENT).

THESE WESSAGES ARE PRINTED AFTER THE ASSOCIATED GENERAL ERROR

SEQ 0018
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MESSAGE AND ANY ASSOCIATED BASIC ERROR MESSAGES.

3.2 ERROR MESSAGES

This program is intended to provide & go/no-go indication of the

functionality of DHVi1-M boards. To execute the program in this mode
the operator can run w th the nhibit basic error reporting switch.

In this mode the program prints error messages which contain the error

message header described above, plus the name of the failing test.

For a list of the test names in this program see the test summaries

sectior of this document. An example of such an error message is the

following:

CVDHE DVC FTL ERR 01603 ON UNIT 02 TST 015 SUB 000 PC: 015244
OEVICE REGISTER WORD READ/WRITE TEST

This error indicates that a fatal error was encountered within the
test which tests the read/write capability of the DHV11-M registers.

If the operator requ res more extensive error reporting he can run
with all error reporting ensbled by not using the inhibit reporting
switches. The sbove error message would then become the follow ng:

CVOHE DVC FTL ERR 01603 ON UNIT 02 TST 015 SUB 000 PC: 015244
OEVICE REGISTER WORD READ/WRITE TEST
BAD BIT(S) IN DEVICE TBUFFAD1 REGISTER FOR LINE 7 (D).
EXPECTED DATA: 000000 (D).
ACTUAL DATA: 000023 (0).

SEQ 0019
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4.0 PERFORMANCE AND PROGRESS REPORTS

AT THE END OF EACH PASS, THE PASS COUNT IS GIVEN ALONG WITH THE TOTAL
NUMBER OF ERRORS REPORTED SINCE THE DIAGNOSTIC WAS STARTED. TME "EOP”
SWITCH CAN BE USED TO CONTROL HOW OFTEN THE END OF PASS MESSAGE IS
PRINTED. FOR FUTHER INFORMATION SEE THE SWITCHES SECTION OF THIS
DOCUMENT.

5.0 TEST SUMMARIES
The following tests are included within CVDHE:

1. Device register address test - Verifies that the uuT
registers will respond witht the proper Q@ BUS handshak ing
when accessed. Verifies that the UUT is at the proper
address.

2. MASTER.RESET (Selftest) test - Verifies that the MASTER.RESET
bit clears within a gpecified time of it being set.

3. MASTER.RESET (Skip Selftest) test - Verifies that the
MASTER.RESET bit clears within a short time after it is set
if the skip selftest sequence is used.

4. RX.CHARACTER field test - Verifies that the data bits of the
codes in the FIFO after & reset and skip selftest are
consistant with the skip selftest codes.

5. Reception flag field test - Verifies that the 3 data status
bits (OVERRRUN, FRAMING, and PARITY error bits) are all set
on all of the skip selftest codes in the FIFQ after a reset
and skip selftest sequence.

6. RX.DATA.AVAIL test - Verifies that the RX.DATA.AVAIL bit is
set when the skip selftest codes are in the FIFO and that it
clears after they are read.

7. RX.DATA.VALID test - Verifies that the RX.DATA.VALID bit is
set for each valid skip selftest code in the FIFO and clear
after all valid codes are read.

8. RX.LINE field test - Verifies that the RX.LINE fields are
correct for the skip selftest codes.

9. BMP run test - This test runs the BMP and verifies that it
does not fail within a specifi~d period. This test should
signal problems that the BMP codes could cause with later
tests.

10. Skip selftest test - This test verifies that if the selftest
is skipped the proper codes are placed in the FIFO and that
no errors are encountered.

SEQ 0020
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DIAGNOSTIC.FAIL (Skip selftest) test - This test verifies, by
usnng the skip selftest sequence, that the DIAGNOSTIC. FAIL
bit will go to both the active and inactive states.

Selftest run test Verifies that no errors are found by the
execution of the selftest.

Selftest fail test - Verifies that the selftest will report
errors correctly when it is forced to fail.

Word access read/write test - Verifies that the registers
respond correctly to word read and write accesses.

Word access read/modify/write test - Ver “ies that the
registers respond correctly to read/modify/write word
accesses.

Byte access read/write test - Verifies that the registers
respond correctly to byte read and write accesses.

Byte access read/modify/write test - Verifies that the
registers respond correctly to read/modify/write byte
accesses.

ID.BIT test - Verifies that the ID.BIT reads as a zero.

No TX.DATA.VALID/No TX.ACTION test - Verifies that if a data
word s urntten without the TX.DATA.VALID bit set, no
TX.ACTION is generated. This test does not require that
characters are TXed.

TX.DATA.VALID / TX.ACTION test - Verifies that if a data word
is written with the TX.DATA.VALID bit set, it generates a
corresponding TX.ACTION. This test does not require that
characters are TXed.

TX.ENABLE inactive test - Verifies that if the TX.ENABLE bit
is clear no transmission occurs.

TX.ENABLE active test - Verifies that TX occurs if the
TX.ENABLE is set.

Interrupts test - Verifies that the TX and RX interrupts are
functioning correctly.

BR level test - Verifies that the .UT generates TX and RX
interrupts at the correct BR level.

DIAG field (BMP) test - Verifies that a request for BMP code
reporting is answered by the UUT within the specified time.

DMA.START test - Verifies that each DMA.START bit will
initiate @ DMA TX on & line.

SEQ 0021
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DMA.ABORT test - Verifies that the DMA.ABORT bit on each 1l ne
will stop @ DMA transmission and return a TX.ACTION and that
the DMA can then be restarted.

I.AUTO inactive test - Verifies that *+he UUT will not
generate ond TX XON or XOFF characters in response to the
FIFO conditions if the I.AUTO bit iy inactive.

I.AUTO active test - Verifies that the UUT will generate and
TX XON and XOFF characters in response to the FIFQ cond tions
if the I1.AUTO bit is active.

FIFO data test - Verifies that the FIFO will hold 256
characters without corrupting data.

FIFO 3/4 level inactive test - Verifies that the FIFO 3/4
alarm does not become active until the FIFO becomes 3/4 full.

FIFO 3/4 level active test - Verifies that the FIFQO 3/4 alarm
becomes active, and remains active, when the FIFO is more
than 3/4 full.

FIFO 3/4 level active/inactive test - Verifies that the FIFOQ
3/4 elarm, once activated, remains active until the FIFQ
level is reduced below 1/2.

FIFO 1/2 level test - Verifies that FIFO 1/2 level indicator
becomes active and rema' ns active as the FIFQ level is
reduced below the 1/2 full point.

BREAK test - Verifies that setting the BREAK bit on any Jine
causes that line to go to a spacing state and that clearing
the BREAK bit removes the line from the spacing state.

No OVERRUN.ERROR test - Verifies that the UUT will receive
the maximum number of characters without causing an overrun
error.

OVERRUN.ERROR test - Verifies that if more than the maximum
number of charecters are sgent to the UUT overrun errors
occur.,

DMA Addressing test - Verifies that the UWUT cen access the
full memory which is on the host machine via DMA acceases.

Short single character mode TX/RX test - Verifies that the
UWT will TX and RX data correclty in single character mode.

Short DMA mode TX/RX test - Verifies that the UUT will TX and
RX data correctly using DMA trarsmission.

Report BMP codes test - This pseudo test reports the first 32
BMP codes which were discovered in the FIFO during the
execution of the other tests. This svoids the interruption
of other tests by these codes, if they are not critical to
the tests being performed.

SEQ 0022

f




Y

CVOHEBO DHV11-M TEST, ORION UFD MACRO Y0S5.02 wWednesday 08-May-85 10:16 Page 24

PROGRAM DOCUMENT
6.0 EXAMPLE ERROR FREE PASS

The following is an example of an error free pass on two units using
no optional flags or DRS options:

.R VDHEBO

VDHEBO.BIC

DRS

CVDHE-B-0

OHV11-M TEST, ORION UFD
UNIT IS DHV11-M

RESTART ADDR: 147670
DR>STA

CHANGE HW (L) ? Vv
@ UNITS (D) 2?2

UNIT O
CSR ADDRESS: (0) 160460 7 tZ

UNIT 1

CSR ADDRESS: (0) 160460 ? 160040
INTERRUPT VECTOR ADORESS: (0) 300 ? 320
INTERRUPT BR LEVEL: (0) 42 <CR>

CVDME EOP 1
0 CUMULATIVE ERRORS

tC
DR>» EXIT
[
1085 .LIST SEQ,.LOC,BIN,MEB
1086 .NLIST CND
1087 000000 .ENABLE AMA,ABS,LC ;88

SEQ 0023

he
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1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1148
1149

000000

000000

002000

002000

002000
002000
002000
002001
002002
002003
002004
02005
002006
00200/
002010
002010
002011

000001
000001
000001
000001
000001

002000

103
126
104
110
105
000
000
000

102

—
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SEQ 0024

;ii‘iiiiliiiiil‘i‘iil"iilii‘iiii‘iiiii‘iliii‘illiiiiiiiiliiiiiiiii#iiiﬁiiiil“iiii‘iﬂili

.
L]

VDHE .PHD

;i!lii‘iiil‘i‘iiilii‘!iiiiiiiiiﬁiii“iii‘iiii‘iii‘iiiiiiiliiiii‘iilil‘iﬁill“ii‘i‘i‘i

.SBTTL

SVCINS=
SVCTST=
SvCsug=
SVCGBL =
SVCTAG=

Program Header

.MCALL SVC

SvC i INITIALIZE SUPERVISOR MACROS

3 969098 9000 9608 060 060698 0690 0 960 96 06 9696 960 9696 9696 0606 9596 96 999 00606 0695 06 9606 96 06 9696 9696 9696 9696 9596 4 96 9 9 9 096 0 06 0 96 0 96196 96196 96198 9696 396 o696
: IF STRUCTURED MACROS ARE TO BE USED, ADD “.MCALL STRUCT" AND "STRUCT*
: TO INITIALIZE THE STRUCTURED MACROS.

1 i LIST INSTRUCTIONS, SHIFTED RIGHT
1 i LIST TEST TAGS, SHIFTED RIGHT

1 : LIST SUBTEST TAGS, SHIFTED RIGHT
1 i LIST GLOBAL TAGS, SHIFTED RIGHT
1 ; LIST OTHER TAGS, SHIFTED RIGHT

CHANGE THE VALUES OF THE SVC... SYMBOLS TO BE ZERO IF YOU WISH

SYMBOLS TO BE MINUS-ONC TO NOT LIST THE EXPANSIONS. YOU MAY

; TO ALIGN THE MACRO CALLS AND THEIR EXPANSIONS. CHANGE THE

CHANGE THE SYMBOLS AT ANY POINT IN YOUR PROGRAM.
3 969696 5598 0606 096 098 0598 9606 969 960 96 0 98 0 95 98 05 00 0 0 090 0696 9696 960 96 06 96 096 0 9696 96 969596 9696 9696 9696 96.96 96 06 90 9096 095 066 96 906 9 96 9696 9698 9696 96 6 o6 of

.ENABL
.ENABL

X

ABS
AMA
= 2000

BGNMOD

; THE PROGRAM HEADER IS THE INTERFACE BETWEEN
i THE DIAGNOSTIC PROGRAM AND THE SUPERVISOR.

POINTER BGNSW,BGNDU, ERRTBL

HEADER CVDHE,B,0,15,0,PRIO7,1

L$NAME : :
LASCII
.ASCII
.ASCII
.ASCII
.ASCIIX
.BYTE
.BYTE
.BYTE

LS$REV::
.ASCII

L$DEPO::

/C/
N/
/0/
/H/
/E/

/8/
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SEQ 0025

Progrem Heeder

002011 060 .ASCII /0/

002012 LSUNIT::

002012 000000 .WORD O

002014 LSTIM ::

002014 000015 .WORD 15

002016 LS$HPCP: :

002016 064364 .WORD L$HARD

002020 L$SPCP::

002020 000000 .WORD O

002022 L$HPTP: :

002022 002250 LWHORD  LS$HM

002024 L$SPTP::

002024 002262 .WORD L$SW

002026 L4LADP::

002026 064570 .WORD  LSLAST

002030 LSSTA::

002030 000000 HWORD O

002032 L$CO::

002032 000000 .WORD O

002034 L$OTYP:

002034 000000 .WORD O

002036 L$APT:

002036 000000 .WORD O

0C2040 L$DTP: :

002040 002124 .WORD LS$DISPATCH

002042 L$PRIO::

002042 000340 .WORD PRIO?

002044 LIENVI::

002044 000000 .WORD O

002046 L$EXPL::

002046 000000 .WORD O

002050 LIMREV::

002050 004 .BYTE CS$REVISION

002051 000 .BYTE CS$EDIT

002052 L$EF::

002052 000000 .WORD 0

002054 000000 MORD O

002056 LISPC::

202056 000000 .WORD 0

002060 L$DEVP: ;

002060 005534 .WORD LSDVTYP

002062 LAREPP: :

002062 000000 WORD O

002064 L$EXPA:

002064 000000 WORD O

002066 LSEXPS::

002066 000000 .MORD O

002070 L$AUT: :

002070 000000 .WORD O

002072 . L$OUT:

002072 042326 ) .WORD LSOV

002074 LSLUN: :

002074 000000 .WORD O

002076 . L$DESP: :

002076 005544 .HORD L$DESC

002100 LS$LOAD::

002100 104035 EMT E3LOAD
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002102
002102
002104
002104
002106
002106
002110
002110
002112
002112
002114
002114
002116
002116
002120
002120
1150

005464
041474
042276
042274
041466
000001
000000
000000

Hednesdey 08-May-85 10:16 Pege 25-2

LIETP::

.WORD
.WORD
.WORD
.WORD

L$ICP::
LICCP: :
LOACP: :
L$PRT: :
L$TEST::

WORD

.WORD

LSDLY::
LOHIHE::'

WORD

.WORD

SEQ 0026

L$ERRTBL
L$INIT
LICLEAN
L$AUTO
L$PROT

1

0

0




1162
1163
1164
1165
1166
1167
1168
1169

1170

002122
002122
002124
002124
002126
002130
002132
002134
002136
002140
002142
002144
002146
002150
002152
002154
0C2156
002160
002162
002164
002166
002170
002172
002174
002176
002200
002202
002204
002206
002210
002212
002214
002216
002220
002222
002224
002226
002230
002232
002234
002236
002240
002242
002244

000051

042444
042734
043150
043400
043562
043740
044142
044334
044526
044700
045100
045312
045560
046122
046332
046546
047012
047262
047370
047600
050034
050334
050