Micro Fiche Scan

Name of device(s) tested:
KDJ11-DA

Test description:
KDJ11-DA CLUSTER DIAGHNOSTIC

MAINDEC Number or Package Identifier (after SEP 1977):
COKDDEO

Fiche Document Part Number:
AH-FGE6EB-MC

Fiche preparation date unknown, using copyright vear:
1986

Image resolution:
8-bit gray levels, max. quality for archiving

COPYRIGHT (C)y 1986 by dlilgliltlall



81

-] ™
?

#Q__

A
COKDDBO KDJ11-DA CLUSTER DIAG. MACRO V05.03 Wednesday 09-Apr-86 09:43

VRN BN -

IDENTIFICATION

PRODUCT CODE: AC-FG67B-MC

PRODUCT NAME: COKDDBO KDJ11-DA CLUSTER DIAG.
PRODUCT DATE: APRIL, 1986

MAINTAINER: DIAGNOSTIC ENGINEERING

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO_ CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATLON 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
AFFILIATED COMPANIES.

COPYRIGHT (C) 1986 BY DIGITAL EQUIPMENT CORPORATION

THE FOLLOWING ARE TRADEMARKS OF DIGITAL EQUIPMENT CORPORATION:

DIGITAL PDP UNIBUS MASSBUS
DEC DECUS DECTAPE

SEG 0001




Cl

1‘

COKDDBO KDJ11-DA CLUSTER DIAG. MACRO V05.03 Wednesday 09-Apr-86 09:43

Table of contents

OPERATIONAL SWITCH SETTINGS
MEMORY MANAGEMENT DEFINITIONS
BASIC DEFINITIONS

TRAP CATCHER

ACT11 HOOKS

APT PARAMETER BLOCK

COMMON TAGS

APT MAILBOX-ETABLE

ERROR POINTER TABLE

ERROR DEFINITIONS

GLOBAL VARIABLES AND REGISTER NAMES
GLOBAL DATA SECTION

INITIALIZE THE COMMON TAGS

GET VALUE FOR SOFTWARE SWITCH REGISTER
TEST - NATIVE REGISTER

TEST - 16 BIT ROM_CHECKSUM TEST

TEST - KDJ11-DA DATA PATHS

TEST - MEMORY ACCESSABILITY

TEST - MEMORY ERROR REGISTER

TEST - DATA SHORTS AND STUCK AT BITS

TEST - QUICK VERIFY DATA AND ADRESSING TEST
TEST - CHECK PARITY DETECT LOGIC AND RAMS
TEST - LTC BIT 7

TEST - LKS INTERRUPT PRIORITY

TEST - RESETTING LKS

TEST - MAINTENANCE REGISTER TEST

TEST - SERIAL LINE UNIT REGISTERS

TEST - XCSR BIT 7

TEST - RCSR BIT 7 AND XCSR BIT 2

TEST - RESET AND XCSR<2!0>

TEST - RE AND INTERRUPT ENABLE BITS
JESY - T PRIORITY FOR SLU

TEST - BREAK CONDIT

TEST - OVERRUN CONDITION

TEST - 'S ON

TEST - DIFFFRENT LEVELS OF INTERRUPTS
TEST - ARBIVRATION BETWEEN PIRQ’'S AND INTERRUPTS
GLOBAL ERROR ME S

SSAGE
MODIFIED ERROR MESSAGE TYPEOUT ROUTINE
GLOBAL SUBROUTINES SECTION
Q228E %F ROUTINE
Q228E ERRUPT INITIALISE ROUTINE
DMATRN DATO CYCLE THRU Q22BE
DMARD DATI THRU Q22BE
END OF PASS ROUTINE
SCOPE HANDLER ROUTINE
ERROR HANDLER ROUTINE
ABORT ROUTINE FOR LCP/ORION UFD MODE
APT COMMUNICATIONS ROUTINE
TYPE ROUTINE
BINARY TO OCTAL (ASCII) AND TYPE
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
TTY INPUT ROUTINE
READ AN OCTAL NUMBER FROM THE TTY
TRAP DECODER
TRAP TABLE
POWER DOWN AND UP ROUTINES

Page 2

SEQ 000¢




——

COKDDBO KDJ11-DA CLUSTER DIAG. MACRO V05.03 Wednesday 09-Apr-86 09:43 Page 3

SEQ 0007
40
4]
42 -
ﬁ TABLE OF CONTENTS
45
:g 1.0 PROGRAM ABSRACT
:g 2.9 PROGRAMMING CONVENTIONS
g(l) 2.1 Implementation Language
g% 2.2 Program Generation
gg 2.3 Hardware Requirement
gg 2.4 Loading and Starting Procedures
gg 2.5 Special Environments
gg 2.6 Program Options
gg 2.7 Execution Times
gg 2.8 Error Information
66 2.9 Examples
zz i
98 3.0 PROGRAM DESCRIPTION
71
72 3.1 Jl1l Code
73 3.2 Native Register
74 3.3 Maintenance Register
75 3.4 ~11-DA on board memory
76 3.5 On-Board Rom Code
77 3.6 Line Time Clock Code
78 3.7 Serial Line Unit Code
79 3.8 On Board LED
80 3.9 Q22BE Code
81 3.10 List of Subtests Performed
g% 3.11 Program Updates and Modifications
84
gz 4.0 BIBLIOGRAPHY
g 5.0 GLOSSARY
89 APPENDICES
90
91
92




El

ﬂ

COKDDBO KDJ11-DA CLUSTER DIAG. MACRO V0S5.03 Wednesday 09-Apr-86 09:43 Page 4

1.0

PROGRAM ABSTRACT

- -

This proyram tests out KDJ11-DA CPU board, including the Jll chip set,
on-board MEMORY, on-board ROM's, serial line unit, line time clocks,
and the Bus Arbitration.

The KDJ11-DA is a PDP-11 CPU that incorporates the Jll chip set as the
heart of the essor. It is & quad height Q22 bus module. It has
512 KB of on-board WFXFI The memory has parity detection and is
located on 18 256k x 1 RAM chips. There is a memory CSR to help
determine parity errors.

The KDJ11-DA also has 2 on-board ROM's. They contain the self-test
and the boot codes.

The Serial Line Unit is implemented thru 2 Dlart chips which provide
the standard console interface to the CPU. It has internal loop back
mode and has & user selectable baud rate of 300 to 38400 baud.

The line time clock functions are implemented using the BEVENT line.

As a program option the Q22BE module is used to test verify the inter-
rupt arbitration of the KDJ11-DA , DMA protocol., and PMG counter.

Further details are cxgl.icitly mentioned test by test in the DESIGN
DESCRIPTION section # 3.0

SEQ 0004
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SEQ 0005

126
ig.&, 2.0 PROGRAMMING CONVENTIONS
129 |
ﬁg 2.1 Implementation Language
132 The PDP/11 Assembly Language has been used to write this CPU
igz diagnostic
igg 2.2 Program Generation
137 This Di tic is developed and assembled on a VAX usi
138 the PDP/I1 mode "MCR MAC” and the "ORION.MLB” libraryas the
139 follouinez
140 $ MCR MA
}:é MAC> NAME ,NAME/-SP=0RION.MLB/ML ,NAME .MAC/DS:GBL
143 Finall* NAME .0BJ would be transfered to an XXDP+ media from
i:; the VAX by using the “XDT” or "SHARON" utility.
146
ig 2.3 Hardware Requirements
igg To run successfully the diagnostic needs:
151 A. KDJ11-DA CPU module
igg B. console terminal
154 In DVT, and stage one muf.ctura (module assembly) the Q22
igg Bus exerciser is needed to check Bus logic.
ig; 2.4 Loading and Starting Procedures
}zg - To start-up this program:
ig% 1. Boot XXDP+
163 2. Tygc "R NAME”, where name is the name of the BIN or BIC
igg file for this program.
166 The starting address of thetg:ogr— is 200. ;
167 Note: if trying to restart program in an arbitrary place
168 after HALT on Break the following registers should be set up:
igg 17777572=0 to disable memmory management
171
i;g 2.5 Special Environments
174 The program is APT compatible. It can also be run under the UFD
175 mon i tor. Ir'| those cmslnone of the standard error printouts
176 occur. Refer to corresponding documents on running procedures in
HK APT and under UFD monitor.
179
ig(l) 2.6 Program Options
182 The Q22 Bus Exerciser is utilized if it is present in the
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2.7

2.8

2.9

system and the diagnostic is not runni in UFD mode.
Standard capabilities of looping on to:g

SWITCH REGISTER SELECTION:
BIT NUMBER

15 HALT ON ERROR

14 LOOP ON PRESENT TEST

13 INHIBIT ERROR TYPEQUTS

12 ENABLE TEST TRACING

11 INHIBIT ITERATIONS

10 BELL ON ERROR

] LOOP ON ERROR

8 LOOP ON TEST IN SWR<S5-0>

7 INHIBIT THE CHECK PARITY TEST

6 Not used

5-0 Subtest number to loop on
(BIT 8)

Execution Times

Without check parity test, the diagnostic runs in under 20
seconds. With it, it takes about 2 minutes.

Error Information

In the case of errors, a failing PC and test numbers are given.

Where it is ible, expected and received data are given.
For an example, see section 2.9 .

Examples

After booting XXDP+ and starting the program, the following
will appear on the terminal:

* KDJ11-DA CPU DIAGNOSTIC - COKDDAO =
SWR = XXXXXX NEW =

-h::e XXXXXX correspond to present software switch register

setting.

After W" an operator can do one of the follguin’:

1) type in a new software switch register setting Tollowed
carri return or

2) just type in carriage return in which case the software

register will remain
Example of error printout:
ERROR DOING Q22BE INTERRUPTS

SEQ 0006

and on error are provided.
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TEST ERROR  ADDRESS ADDRESS

g:? PC <21-16> <1S5-0>
242 27 105620 66600 000000
gﬁ Note: this may not correspond to the actual Program Counter.

SEQ 0007
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246
247 3.0 PROGRAM DESCRIPTION
B i Y GpmeReT e T EESRS T L e e
249
g 3.1 J11 CODE
252 This portion of the code tests out the Jll chip set. It is broken
253 into 3 pieces: CPU tests, which verify different instructions in
254 different modes and different trap conditions; MMU tests, which
255 verify different functions of MMU; and FFP tests, which do
ggg different floating point instructions.
258 This portion of the code have been written in close relationship
239 with the J11 microcode. Therefore, even though not all possible
260 instructions in all possible addressing mode have been tested, an
% attempt has been made to exercise all of the microcode.
263 Most of the CPU diagnostic tests have been taken from the “DJ11-8
222; Cluster diagnostic and has not been rewritten due to similarities.
266
267
268
269
270 . 3.2 NATIVE REGISTER
271
272
273
s],g TEST - NATIVE REGISTER
g}g NATIVE REGISTER TEST
278 This test checks out the native register’'s existance and it's
279 various bits.
280
281 BGNTST .
282 } Set up timeout vector PC to TIMOUT
283 )} Set up timeout vector PSW to 7
284 )} Read the Native register
285 )} Check out the bootstrap switch as read only
286 ; Check out the module functional revision as read only
287 Check out that the self-test enable bit works
288 )} Check out he indicators (i.e LEDS)
289 ENDTST
291 TIMOUT: Clean stack :
223% Error NATIVE register timed out
294
295

1

SEQ 0008
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3.3 MAINTENANCE REGISTER

TEST - MAINTENANCE REGISTER TEST

MAINTENANCE REGISTER TEST
THIS TEST WILL ADDRESS MAINTENANCE REGISTER AND CHECK BITS

7-4 T0 BE 0010, 2-1 TO BE 10, AND READ BITS 10-08, 03, 00
FOR FUTURE USE. THOSE BITS REPRESENT THE FOLLOWING SIGNALS:
MULTIPROCESSOR SLAVE, UNIBUS SYSTEM, FPA AVAILABLE, HALT/TRAP
OPTION, AND AC POWER OKAY.

ROUTINE TEST
. IF MAINT. REG. BITS <7-4> NE 0010 OR <2-1> NE 10 THEN

ENDIF
. READ MAINT.REG. BITS <10-08,03,00>
ENDROUTINE

5€Q 0009
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SEQ 0010
320
322% 3.4 KDJ11-DA ON BOARD MEMORY
323 The KDJ11-DA has on board memory of 512 Kbytes - block mode, with
335; parity, fixed start at 0.
126 The KDJ11-DA board uses 256K x 1 chips which allows us to use two
.;g; patterns per RAM only.
329 Our mrs di.y\ootic starts with testing the data path using this
330 pattern: 0, 177777, 177400, 170360, 007417, 052525, 125252. The 2nd
331 test is checking the accessibility of each address and an error will
332 flag if memory traps. The third test is to check the memory registers
333 ific to KDJ11-DA. Fourth, is the short and stuck on bits test
334 ich will test cvc:z single bit 0/1 for all addresses. The KNAIZIK
335 HARTMANN algorithm which divides the memory into sections of three is
336 used in test five as a quick verify of all stuck at faults in the data
337 and addressing. Test six checks the parity detect logic of all memory
338 locations on KDJ11-DA. :
323 You can refer to this section for more details.
341
342
33:2 TEST - KDJ11-DA DATA PATHS
33:2 DATA PATH TEST
347 This test checks out the data and address paths on the KDJ11-D
33:3 Board. The patterns used will be: o
350 177777
351 177400
352 170360
353 007417
354 052525
355 125252
356
357 BGNTST
358 } Set Timeout trap to TIMOUT
359 ; Set timeout priority to 7
360 Read location 0
361 )} FOR pattern := first to last
362 ) ite pattern
363 } Read pattern :
364 ; IF Pattern read <> Pattern Written THEN
365 ERROR
366 ) ENDFOR
367 ENDTST
368
369
370
g% TEST - MEMORY ACCESSABILITY
g‘_ﬁ ACCESSIBILITY TEST
375 This test will check the accessibility of each address of memory
376 on the KDJ11-D Board. IF a memory address traps out then an error
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will be flagged. A side effect of this test should be that all memory

is cleared

BGNTST

)} Set timeout trap to TIMOUT

Set timeout priority to 7

For MSB_Address := 200000 to 1777777 DO
Contents of address := 0

Go to the next test

MOUT :
Error Address should not have timed out
ENDTST

)
)
2
)
)
I
)

TEST - MEMORY ERROR REGISTER
MEMORY ERROR REGISTER
This test will check the MEMORY ERROR REGISTER on the KDJ11-D

BGNTST

Setup timeout VECTOR PC to TIMOUT

Setup timeout VECTOR Priority to 7

Setup Parity abort VECTOR to PARINT

Setup Parity abort VECTOR Priority to 7

Do a bus reset

Read the Memory Error Register (17772100)

Make sure that the register bits are in the right state
Em%\?ck all R/W bits

S S g S S S N S

TEST - DATA SHORTS AND STUCK AT BITS
DATA SHORTS AND STUCK AT BITS TEST

This test will check the DATA Rams for Data shorts and stuck at bits.

Testing occurs as below:

A mrx location is checked to be set to 0
. IF NOT O error
. The location is complemented
. IF contents NOT -1 error
This is repeated for all addresses
Steps 1-5 are done from location 1777777 to O

Note: The KDJ11-DA board uses 256k X 1 chips,This allows us to
use only 2 patterns per RAM. IF one bits is shorted to

VN HB NN

another we will detect this when we read for the initial state.

If it has ch from the expected state then chances are
the bits are rted together.

A side effect of this test should be that memory is cleared.

that

SEQ 0011
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434
435
436

BGNTST
FOR MSB_Address := 0 to 1777776 DO BY 2
Clear Address
If Contents <> O THEN
in memory
Complement the Contents of Address
IF contents <> -1 THEN
ERROR in memory

ENDFOR
FOR MSB_Address := 1777776 DOWNTO O DO BY 2
IF contents <> -1 THEN
E in memory
Complement the Contents of Address
IF contents <> 0 THEN

OR in memory
)} ENDFOR
ENDTST

S S S gt N S Sl S N Mgt N N N N

TEST - QUICK VERIFY DATA AND ADRESSING TEST

UNIQUE ADDRESSING TEST

This test will check the data and oddnuina of the memories.
It uses the KNAIZUK HARTMANN QUICK VERIFY TRAM TEST ALGORITHM.
This :{?"lt’ﬂ will test memory for all stuck at faults in the
data addressing

Henorx is split into sections of 3.
I-Eo .1.2 - 3". . od 6.7.10 s w

Testing works as follows.

Write a 0 into the 2nd and 3rd address of all groups
write a -1 into the lst address of all groups .
make sure that the 2nd address of all groups contain 0
Write a -1 into the_2nd address of all groups g
Make sure that the 3rd address of all groups contain 0
Hd:: gunlth-t the 1st and 2nd address of all groups
contain -

Write a 0 into the 1st address of all groups A
Make sure that the lst address of all groups contain 0
Write a -1 into the_3rd address of all groups ;

. Make sure that the 3rd address of all groups contain -1

VO~NOY s -

TEST - CHECK PARITY DETECT LOGIC AND RAMS
CHECK PARITY DETECT LOGIC

This test will check out the parity detection logic on the KDJ11-DA
board. We will write wrong parity to all locations and then we will

Expect the a parity trap on a read.

SEQ 0012
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:

Set up Parity Vector (114) To PARINT
Enable Write Bad parity (Set bit 2 in MER (17772100))
Clear all of memory
Read first location written to
IF Parity_ Abort Occurs THEN :
Error There should be no Parity Aborts when disabled
Enable Parity Error (Set Bit 0 in MER (17772100)
FOR First_Address to Last_address DO

SESRIREREL SRR R 88S

S g g N Vg N M i i (i (N o N N N N N N N S N

) NOP
) IF No Interrupt THEN
) Error Didn't Detect Bad parity
) ELSE
) Clear the interrupt flag
) Read the MER and make sure the obtained address is the correct one
510
g.‘lé PARINT:
1 Flag that an interrupt occured
513 RTI
S14 ENDTST
515
516
317
18
Sel
See
%} 3.5 ON-BOARD ROM CODE
525 The KDJ11-DA Netive Firmware resides in a 2-16Kx8 EPROM's which
526 are phisically located on the KDJ11-DA module. The Firmware has
7 a monitor to t user commands, auto sequence boot, console
boot, power up self tests, extended self tests invoked via user
intervention, and support a text of basic error messages in all
supported eleven foreign languages including extended error
ggé messages in English.
533 In this test we perform a sum test for the on Board ROM's which
ggg resides at address 17400000 - 17677777.
536
S37
Sgg TEST - 16 BIT ROM CHECKSUM TEST
&g ROM'S CHECKSUMS
S42 16 BIT ROM TEST
543
544 BGNTST
345 }  INIT MMU REGISTERS
546 )} POINT PAGE 2 TO SELF TEST
547 ) ENABLE SELF TEST BIT

SEQ 0013
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GET

)
END

g Nt g St Sl N S S gl N N

TST

\7 e

READ FIRST 2 WORDS OF ROM

EXPECTED CHECKSUM

I;O CALCULATE CHECKSUM

ADD WORD TO REGISTER
DO UNTIL ALL WORDS ADDED
CALCULATION

NEGATE THE SUM OF WORDS
é;ﬂ %G. SUM < > EXPECTED CHECK:EUM

3.6 LINE TIME CLOCKS CODE

The line time clock control and status register ias accessed at
address 17777546. The EVENT interrupt thru vector 100 on interrupt
request level 6 is received from Q-bus signal BEVENT.

Note: in UFD mode only functions corresponding to Boot Rom selection
are checked.

In this diagnostic we start with testf#l: existence of the clock,
test#2: interrupt priority max S, test#3: resetting LKS.

TEST - LTC BIT 7

LTC BIT

7 TEST

This test check for the existance of the LTC register and it
makes sure that the clock is ticking.

BGNTST

Set up timeout vector PC to TIMOUT
Set up timeout vector PSW to 7
Read the LTC CSR

IF not timed OUT THEN

a8 4 w8 S8 S8 s s

FOR a set amount of time

Check bit7
IF BIT7 is set THEN
Increment BIT7 set flag

ELSE
INCREMENT BIT7 Cleer Flag

ENDFOR
: IF either flag has not been set at all THEN
: Error Cl is not ticking

TIMOUT: Clean stack

Error LTC register timed out

SEQ 0014
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SEQ 0015
605
606 ot :
28; TEST - LKS INT RRUPT PRIORITY
609 CHECK THAT LKS INTERRUPTS HAPPEN AT PRIORITY S5 CLEARING LKS<07>
610 AND DON'T HAPPEN AT PRIORITY 6.
611 ROUTINE TEST
612 IF UFD AND LKS IS DISABLED THEN
613 : EXIT TEST
614 ENDIF
615 . SET PRIORITY TO S
616 » CLEAR INTERRUPT_FLAG
617 ; LET LKS<06>=#1 (ENABLE INTERRUPTS)
618 . SET COUNTER TO WAIT FOR 3 INTERRUPTS
619 2 REPEAT
620 K DECREMENT COUNTER
621 . UNTIL INTERRUPT_FLAG EQ #3 OR COUNTER EQ #0
622 ‘ CLEAR LKS<06>
623 . IF LKS<07> EQ #1 THEN
gg; ) P ERROR (WAS NOT CLEARED ON INTERRUPT®
626 . IF COUNTER LT TII'E REQUIRED _FOR_3 Imemwvs FOR_B0O0HZ
627 . ERROR (INTERRUPTS NEVER GO L
628 . ENDIF
629 . IF INTERRUPT FLAG LT #3 THEN
630 - ERROR (INTERRUPTS DON’'T HAPPEN)
631 . ENDIF
632 / CLEAR INTERUPT_FLAG
633 ) WAIT FOR LKS<7>=1
634 y LET LKS<7>=0
635 . IF LKS<7> NE 40 THEN
636 - ERROR (LKS<7> NOT CLEARED
637 ; ENDIF
638 g SET Pammv TD 6
639 X SET COUNTER TO 1 SLOW CLOCK INTERRUPT
640 . SET LKS<06>
641 . REPEAT
642 ) DECREMENT COUNTER
643 " UNTIL COUNTER EQ #0 on INTERRUPT_FLAG NE #0
644 . IF INTERRUPT FLAG NE #0 THEN
g:g A PSR ERROR CINTERRUPT WAS AT WRONG PRIORITY)
647 : RESTORE ORIGINAL PRIORITY
2‘43 ENDROUTINE
650 ROUTINE LINE_CLOCK_INTERUPT
651 INCREMENT INTERRUPT_FLAG
652 ENDROUTINE
653
654
655
239 TEST - RESETTING LKS
658 RESETTING LKS(#)
659 THIS TEST WILL PROVE THAT RESET INSTRUCTION CLEARS LKS<06>.
660 ROUTINE TEST
661 IF UFD AND LKS IS DISABLED THEN
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662 S EXIT TEST
663 ENDIF
664 . POINT LKS VECTOR 100 TO ERROR_LKS_ILLEGAL _INTERRUPT
665 SYNCHRONIZE LKS BY WAITING FOR 3 PULSES
666 LET LKS<06>=@1
667 EXECUTE "RESET"
668 IF LiS<6> NE #0 THEN
669 ERROR
670 ENDIF
671 IF ILLEGAL LINE_CLOCK_INTERRUPT NE O THEN
672 . ERROR
673 ENDIF
g;g ENDROUTINE
676 ROUTINE ERROR_LKS_ILLEGAL _INTERRUPT
677 FLAG ILLEGAL _LINE_CLOCK_INTERRUPT
678 RETURN
679
680
681
682
683
684
685
686
% 3.7 SERIAL LINE UNIT CODE
689 The KDJ11-da board has two Serial Line Unit that have to be tested.
690 When the proceesor halts it enters uODT and communicates over the
691 SLUO at m 17777560 thru 17777566.They considered the console
692 addresses by the CPU. SLUl is the General Serial 1/0 and
693 is addressed at 17776500 thru 17776506 and SLU1 does not have the halt
2345 on breake option.
696 In this dn:mootnc we verify the functnon-lut{ of the SLU chlp
697 utilizing intenence mode of the chip. All serial line unit
698 tests: interrupt level, loop back c“-l- and transmitter
699 receiver bits registers, are performed on U0 and SLU1 except the
700 BREN( CONDITION and the ovsmf:a CONDITION tested on SLUl only, because
;g% SLUO is used as the console .
703
704
;82 TEST - SERIAL LINE UNIT REGISTERS
707 SERIAL LINE UNIT TEST(=)
708 BCR<2-0> WILL BE READ TO FIND OUT BAUD RATE. SLU WILL BE PROG-
709 RAMMED TO CHECK THE INTERRUPT LEVELS BY SETTING BIT<06> IN
710 RCSR AND XMIT. LOOP BACK CAPABILITIES WILL BE TESTED BY SETTING
711 TO 1 XCSR<02>. THE LINE CLOCK INTERRUPT SUBROUTINE WILL BE
712 USED TO RETURN TO THE EXECUTION OF THE DIAGNOSTICS, IF TPE
713 PROGRAM HNGS IN THE LOOP BACK MODE.
714 ROUTINE T
715 IF UFD Am cousms NOT PRESENT
;ig GO TO TEST_22
718 IF BCR<07> EQ #0 THEN

SEQ 0016
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719 ; READ BCR<2-0> TO GET BAUD RATE
720 3 ENDIF
721 ” LET 4=ADDRESS_OF _ TIP‘EOUT ROUTINE
Tel - oo FOR RCSR, XCSR,RBUF , XBUF
723 : READ s‘.n xcéa RBUF , XBUF
724 : : IF TIMEOUT FLAG NE #0 THEN
725 1 ’ ERROR
726 : . ENDIF
727 " ENDDO
;gg ENDROUTINE
730 ROUTINE TIMEOUT
731 LET TIMEOUT_FLAG=#1
732 ENDROUTINE
733
734
735
gg; TEST - XCSR BIT 7
77% CHECK THAT XCSR<07> CAN BE O AND 1.

;:g XCSR  <07> TRANSMITTER READY

742 ROUTINE TEST

743 . WAIT FOR XCSR<07>=#1 NO MORE THAN 200MSEC
744 : IF XCSR<07> NE #1 THEN

745 . : ERROR

746 : ENDIF

747 : LET XBUF =8NULL

748 7 WAIT FOR XCSR<07>=#1

749 : LET XBUF =#NULL

750 R IF XCSR<07> NE O THEN

751 : ERROR (READY DIDN’'T GO LOW)

752 ENDIF

753 ENDROUTINE

754

755

756

g TEST - RCSR BIT 7 AND XCSR BIT 2

;23 CHECK THAT RCSR<07> CAN BE O AND 1 AND THAT XCSR<02> WORKS PROPERLY.
761 RCSR  <07>  RECEIVER DONE

]'gg RCSR <02> MAINTENANCE

764 ROUTINE TEST

765 (GECK RCSR<07> AND XCSR<07>)

766 WAIT FOR XCSR<07>=#1

767 . LET XCSR<02>=#1 (LOOP BACK MODE)

768 d LET XBUF=#125

769 : WAIT FOR acsa«ov»-u NO MORE THAN 200MSEC
770 . IF RCSR<07> NE #1 THEN

m ” “ ERROR C(RCSR<07> DOES NOT BECOME 1 OR XCSR<02>DOES NOT
772 . : WORK )

773 " ENDIF

774 ) IF RBUF NE #125 THEN

775 . : ERROR

SEQ 0017
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776
777

ENDIF
IF RCSR<07> NE #0 THEN
. ERROR (RCSR<07>DOES NOT GO LOW)

. ENDIF
o LET XCSR<02>=#0
ENDROUITNE

TEST - RESET AND XCSR<2!0>

CHECK THAT RESET CLEARS XCSR<0!2>.
ROUTINE TEST
(crccx RCSR<07> AND XCSR<07> AND RESET)
LET XCSR<02,00>=#1 (L.0OP BACK MODE)
EXECUTE “RESET"
IF XCSR<02'00> NE #0 THEN
ERROR

ENDIF
LET XCSR<02>=#0
ENDROUTINE

TEST - RESET AND INTERRUPT ENABLE BITS

CHECK THAT INTERRUPTS DON'T HAPPEN AT PRIORITY 4 AND THAT RESET
CLEARS XCSR<06> AND RCSR<06>.

RCSR <06> RECEIVER INTERRUPT ENABLE
XCSR <06> TRANSMITTER INTERRUPT ENABLE

ROUTINE TEST

" LET 60=#ADDRESS_OF _ILLEGAL INTERRUPT_XRCSR
LET 64=#ADDRESS_OF _ILLEGAL INTERRUPT_XRCSR
SET PRIORITY TO 4
LET XCSR<02>=#1 (LOOPBACK MODE)
LET XCSR<06>=#1 (ME TRANSMIT INTERR\PTS)

LET RCSR<06>=#1 (ENABLE RECEIVE INTERRUPTS)

H!IT FOR XCSR<07>=#1 (READY TO TRANSMIT)

. ET XBUF=ONULL (SEND A CHARACTER)

N Ellg'f Fm»&:‘é&“ INTERRUPTS (ABOUT 200MSEC)

. IF XCSR<MOOWRCSR<06>FEOOMXRCSREOOTEEN

" ENDIF

g RESTORE PRIORITY TO NORMAL
ENDROUTINE

ROUTINE ILLEGAL INTERRUPT_XRCSR

INCREMENT XRCSR
ENDROUTINE

TEST - INTERRUPT PRIORITY FOR SLU

SEQ 0018
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CHECK THAT INTERRUPTS HAPPZ'! AT PRIORITY 3 AND THAT THEY CLEAR

RCSR<06> AND XCSR<06>.

RWTM TEST
LET 60=#ADDRESS_OF LEGAL _RINTERRUPT
LET 64=#ADDRESS_OF _LEGAL _XINTERRUPT
LET XCSR<02>=#1
SET PRIORITY TO #3
WAIT FOR XINTERRUPT=#3
IF XCSR<Q7> EQ #1 THEN
. ERROR

ENDIF

WAIT FOR RINTERRUPT=4#3

IF RCSR<07> EQ #0 THEN
ERROR

ENDIF

LET XCSR<02>=#0

SET PRIORITY TO NORMAL
ENDROUTINE

Roumlz LEGAL XINTERRUPT
T XBUF =#CHARACTER
mcnatm XINTERRUPT
ENDROUTINE
ROUTIIE LEGAL _RINTERRUPT
READ RCSR

INCREMENT RINTERRUPT

TEST - BREAK CONDITION
SLU #1 IS TESTED SINCE SLU #0 IS BEING USED AS THE CONSOLE
CHECK THAT SENDING BREAK CAUSES FRAMING ERROR.

RCSR <15> ERROR
<13 FRAMING ERROR
<11> RECEIVED BREAK

XCSR <00> TRANSMIT BREAK

ROUTINE TEST

. LET XCSR<02>=#1
LET_XCSR<00>=#1
WAIT FOR RCSR<07>=#1
IF RBUF<15!13!11> NE #1 THEN
. ERROR (

ERROR, FRAMING ERROR, RECEIVE BREAK NE 1)

ENDIF

LET XCSR<00>=#0
IF XCSR<00> NE #0 THEN

. ERROR (XCSR<00> DOES NOT GO LOW)

ENDIF
WAIT FOR XCSR<07>=#1

LET XBUF=8NULL (SEND NULL CHARACTER TO SEE ERROR CLEARED)

SCQ 0019
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WAIT FOR RCSR<07>=#1

IF RBUF<15!13!11> NE #0 THEN
. ERROR '
ENDIF

LET XCSR<Q0>=#1

EXECUTE "RESET"
IF XCSR<00> NE #0 THEN
ERROR

] ENDIF
LET XCSR<02>=#0
ENDROUTINE

TEST - OVERRUN CONDITION

CHECK OVERRUN CONDITION

RCSR <14> OVERRUN ERROR

SLU #1 IS TESTED SINCE SLU #0 IS BEING USED AS THE CONSOLE

ROUTI!E TEST
LET XCSR<02>=#1 (LOOPBACK MODE)
WAIT FOR XCSR<07>=#1
LET XBUF =#252
WAIT FOR XCSR<Q7>=#1
LET _XBUF=#125 \SE?D THE 2ND W/0 READING THE 1ST CHARACTER)
WAIT FOR RCSR<Q7>=#1
STALL FOR LOWEST BAUD RATE TO GET 2ND CHARACTER
IF LOW BYTE OF RBUF NE #125 THEN
ERROR (1ST CHARACTER WASN'T OVERRUN)

ENDIF
IF RBUF<15!14> NE #1 THEN
. ERROR (NO OVERRUN BIT SET)

ENDIF

WAIT FOR XCSR<Q7>=#1

LET XBUF =#NULL

WAIT FOR RCSR<07>=#1

IF RBUF<15!14> NE ¢0 THEN

s ERROR (WASN'T CLEARED ON THE NEXT CHARACTER RECEIVED)

ENDIF
. LET XCSR<02>=#0
ENDROUTINE

3.8 LED'S TEST CODE
This test will determine that the LED's situated on the CPU bosrd

SEQ 0020
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work correctly. This is done by sending a delazod turn on and off
to the LED's so we can see their rototnonol tern.

TEST - LED'S ON

LED'S _ON
THIS TEST WILL INITIALIZE BDR TO CONTAIN A ROTATING PATTERN
DISPLAYED IN LED'S.

RWTI'E TEST
lHILE A KEY NOT RECEIVED FROM KEYBOARD DO

STALL ALLOWING TIME TO SEE PATTERN
. 2 ROTATE LEFT TO LIGHT UP NEXT LED'S
. ENDDO
ENDROUTINE

SEQ 0021
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970
971
972

3.9 Q228BE CODE

The Q22 Bus Exerciser is a hardware option module that can work in
conjunction with the CPU to test different levels of interrupt,
arbltration between PIRQ's, and PMG counter of the KDJ11-DA, Direct

Memory Access protocol.

More details about every test could be found in this section.

TEST - DIFFERENT LEVELS OF INTERRUPTS
DIFFERENT LEVELS OF INTERRUPTS

THIS TEST WILL PROGRAM @22 BUS EXERCISER TO INTERRUPT AT DIFFERENT
EVELS. ARBITRATION BETWEEN DIFFERENT LEVELS OF INTERRUPTS AND

L
PIRQ'S WILL BE TESTED.

CHECK DIFFERENT LEVELS OF INTERRUPTS.
ROUTINE TEST
‘ SET VECTOR TO INTERRUPT_DMA
FOR INTERRUPTS FROM 4 TO 7 DO
. ENABLE INTERRUPTS
SET PRIORITY=INTERUPT
IF INTERRUPT_FLAG SET THEN

ENDIF
ENABLE INTERRUPTS
SET PRIORITY=INTERRUPT-1
IF INTERRUPT_FLAG NOTSET THEN
: . ENDIF
. g LET INTERRUPT_DMA=0
ENDROUTINE
ROUTINE INTERUPT_DMA
5 LET INTERRUPT_FLAG=1
RETURN
ENDROUTINE

TEST - ARBITRATION BETWEEN PIRQ’'S AND INTERRUPTS

CHECK PRIORITY ORDER BETWEEN PIRQ’'S AND INTERRUPTS.

ROUTINE TEST

. IF UFD THEN
. EXIT TEST

ENDIF
DO FOR I FROM #6 DOWN TO &3
. SET PRIORITY TO I
E INTERRUPT(I+1) AND PIRQ(I+1)

ENABL
IF INTEREU’T(IOI) WAS BEFORE PIRQ(I+1) THEN

ENDIF

SEQ 0022
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SEQ 0023
1027 " ENDDO
1028 ENDROUTINE
1029
1030
1031
1032
1033
1034
1035
iggg 3.10 LIST OF SUBTESTS PERFORMED
1038 The following list represents the sequential order of subtests
1039 performed in COKDDAO..... subtests which are subject to the APT
iw qualifications of section 3.2 are indicated by a Cache-APT label.
1042
igﬁ TEST NO. TEST NAME/FUNCTION
1045 test 1 Base instruction set tests
1046 test 32 KDJ11-DA on Board Memory
1047 test 33 KDJ11-DA Data Path
1048 test 34 Memory accessability
1049 test 35 Memory Error Register ;
1050 test 36 Data shport and stuck at bits
1051 test 37 Quick verify Data and Addnuman
1052 test 38 Check Parity detect Logic and RAM's
1053 test 39 Native Romtcr
1054 test 40 On Board code
1055 test 41 LTC bit 7
1056 test 42 LKS in';erﬂ?t Priority
1057 test 43 Resetting LKS
1058 test 44 Maintenance Register
1059 test 45 Serial LIne Unit Register
1060 test 46 XCSR bit 7 :
1061 test 47 RCSR bit 7 and XCSR bit 2
1062 test 48 Reset and XCSR<2!0> .
1063 test 49 Reset and interrupt enable bit
1064 test S50 Interrupt priority for SLU
1065 test 51 Break Condition
1066 test 52 Overrun Condition
1067 test 53 LED's On :
1068 test 54 Different Levels of interrupt
iggg test 55 Arbitration between PIRQ's and interrupts
1071
1072
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i.g;; 3.11 PROGRAM UPDATES AND MODIFICATIONS
%g]'_b, Version COKDDAO 10-01-85
1078 Version COKDDBO 02-01-86

1083 4.0 BIBLIOGRAPHY
1084
N/A

1089 5.0 GLOSSARY
1090
N/A

1095 APPENDICES
1097 N/A

SEQ 0024

Michael Charchaflian
Michael Charchaflian
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1115 167400 $SWR=167400
1116 000300 $ SURMC=300
1117 _TITLE COKDDBO KDJ11-DA CLUSTER DIAG.
: «COPYRIGHT (C) APR 86
-:on;nu. EQUIPMENT CORP.
«MAYNARD, MASS. 01754
;-mosam BY DIAG. ENG.
"STHIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC
.pncxnss CMAINDEC-11-DZQAC-C8), OCT, 1982.
000001 iTN=1
1118 "SBTTL OPERATIONAL SWITCH SETTINGS
.
L. SWITCH USE
gl ssRews . 0 SREEASSARE SRS 56 S8
ie 15 T ON ERROR
e 12 LOOP ON TEST
ie 13 INHIBIT ERROR TYPEOUTS
- 11 INHIBIT ITERATIONS
- 10 BELL ON ERROR
e 9 LOOP ON ERROR
ie 8 LOOP ON TEST IN SWR<5:0>
1120 e 7 DO EXTENSIVE DATA RAM TEST
1121 pe DO EXTENSIVE TAG RAM TEST
1122 "SBTTL MEMORY MANAGEMENT DEFINITIONS
:oKT11 VECTOR ADDRESS .
e TKTi1 STATUS REGISTER ADDRESSES .
177572 SRO - 1%2 \
177574 Ry 171378 .\
177576 SR2- 177576 .
172516 SR3- 172516 Y
: +1» PAGE DESCRIPTOR REGISTERS '
177600 177600
1rees 1 1eos
177606 UIPORS- 177606
177610 UIPDR4- 177610
177612 UIPDRS= 177612
177614 UIPDRG= 177614
177616 UIPDR7= 177616
“sUSER “D” PAGE DESCRIPTOR REGISTORS
177620 UDPDRO= 177620
177692 UDPDR1= 177622
177624 UDPDR2= 177624
177626 UDPDR3= 177626
177630 UDPDR4= 177630
177632 UDPDRS= 177632
177634 UDPDRG= 177634
177636 UDPDR7= 177636
“$USER “I” PAGE ADDRESS REGISTERS
177640 UIPARO= 177640
177642 UIPAR1= 177642
177644 UIPAR2= 177644
177646 UIPARS= 177646

SEQ 0025
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MEMORY MANAGEMENT DEFINITIONS

177650
177652
177654
177656

177660
177662

172276

172300
172302

172314

UIPAR4= 177630

UIPARS= 177652

UIPARG6= 177654

UIPAR7= 177656

;*USER “D" PAGE ADDRESS REGISTERS
UDPARO= 177660

UD-AR1= 177662

UDPAR2= 177664

UDPAR3= 177666

UDPAR4= 177670

UDPARS= 177672

UDPAR6= 177674

UDPAR7= 177676

;*SUPERVISOR “I" PAGE DESCRIPTOR REGISTERS
SIPDRO= 172200

SIPDR1= 172202

SIPDR2= 172204

SIPDR3= 172206

SIPDR4= 172210

SIPDRS= 172212

gm }.75214

tStl’ERVISéﬂ “D" PAGE DESCRIPTOR REGISTERS

SDPDR1= 172222

172236
:tS\PERVISﬂ! “I" PAGE ADDRESS REGISTERS
SIPARO= 172240

175556
+SUPERVISOR “D* PAGE ADDRESS REGISTERS
$DPARO= 172260

SDPAR7= 172276
;*KERNEL "I" PAGE DESCRIPTOR REGISTERS
KIPDRO= 172300
KIPDR1= 172302
KIPDR2= 172304
KIPDR3= 172306
KIPDR4= 172310
KIPDRS= 172312
KIPDR6= 172314

SEQ 0026
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MEMORY MANAGEMENT DEFINITIONS

1123

172316

172366
172370
172372
172374
172376

001100
104000
000004

000011
000012
000015

000200
177776
177776
177774
177772
177570
177570

KIPDR7= 172316
; *KERNEL "D* PAGE DESCRIPTOR REGISTERS
KDPDRO

KDPDR1= 172322
KDPDR2= 172324
KDPDR3= 172326
KDPDR4= 172330
KOPDRS= 172332
KDPDR6=

KDPDR7= 172336

;#*KERNEL “I" PAGE ADDRESS REGISTERS

KIPARO= 172340

KIPAR1= 172342

KIPAR2= 172344

KIPAR3= 172346

KIPAR4= 172350

KIPARS= 172352

KIPAR6= 172354

KIPAR7= 172356

;#KERNEL “D" PAGE ADDRESS REGISTERS

KDPARO= 172360

KDPAR1= 172362

KDPAR2= 172364

KDPAR3= 172366

KDPAR4= 172370

KDPARS= 172372

KDPARG= 172374

KDPAR7= 172376

.SBTTL BASIC DEFINITIONS

;#INITIAL ADDRESS OF THE STACK POINTER ### 1100 ##<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>