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.REM 

PRODUCT CODE: 
PRODUCT NAME: 

PRODUCT DATE: 

IDENTIFICATION 

IC-FOOIB-MC 
CXKWFBO GROSS TMNG MOD 

SEPTEMBER 1978 
MAINTAINER: DEC/XII SUPPORT GROUP 
THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED IS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL. 
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1976,1978 DIGITAL EQUIPMENT CORPORATION 

SEQ 0001 
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1.0 ABSTRACT 

"KWF" IS A GROSS TIMING ANALYSIS MODULE THAT USES THE KWII-L 
LINE CLOCK OPTION TO PERFORM AN OVERALL TIMING ANALYSIS ON THE 
2040 PDPll CONSOLE PROCESSOR SYSTEM OR A ON2X SECONDARY F.E. 
IT WILL BE CONFIGURED IN THE EXERCISER TO BE THE FIRST MODULE 
INITIALIZED BY THE MONITOR AND SINCE IT IS A "NBK,",OD" IT WILL 
RUN ONLY ONE PASS AND NEVER RUN AGAIN UNTIL THE EXERCISER IS 
RESTARTED. ITS PURPOSE IS TO ESTABLISH CONFIDENCE IN THE HARD
WARE AFFECTING OVERALL SYSTEM TIMING. IF THE TIMING IS FOUND TO 
BE WITHIN A PRE-ESTABLISHED6 EMPIRICALLY DETERMINED LIMIT, 
THE MODULE WILL ENABLE USE ~ THE SYSTEM TIMER MODULE. IF NOT 
IT WILL REPORT THE ERROR AND DISABLE USE OF THE SYSTEM TIMER 
MODULE. 

2.0 REQUIREMENTS 

HARDWARE: ANY POPII/40 OR 11/34A SYSTEM WITH 
MEMORY AND A KW11-L LINE CLOCK. 

STORAGE:: KWF REQUIRES: 
1. DECIMAL WORDS: 355 
2. OCTAL WORDS: 0543 
3. OCTAL BYTES: 1306 

3.0 PASS DEFINITION 

ONE PASS OF KWF CONSISTS OF A SINGLE PASS THROUGH 

CORE 

THE MODULE CODE TO PERFORM THE REQUIRED DIAGNOSIS AND ANALYSIS. 
4.0 FXF.CUTION TIME 

ONE PASS OF KWF RUNNING ON AN 11/40 CPU TAKES APPROXIMATELY 
ONE MINUTE. 
NOTE: THE TIMING INFORMATION IN THE "ENDPAS" MESSAGE FOR 

THE "KWF" MODULE IS MEANINGLESS SINCE THE TIMER 
MODULE ODES NOT GET STARTED UNTIL "KWF" REPORTS 
ITS END OF PASS. 

5.0 CONFIGURATION PARAMETERS 

DEFAULT PARAMETERS: 

DVA: 177546 VCT: 100 BRI: 6 BR2: 0 DVC: 1 SRI: 000037 
REQUIRED PARAMETERS: 

. \ 

.%$ 

SEQ 0002 

. , 
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FOR 50 CYCLE SYSTEMS THE TIMING PARAMETER IN SRI SHOULD BE SET 
TO 000030. (APPROX) 
FOR CPU'S OTHER THAN THE KDI1-A, THE VALUE OF SRI ~ILL HAVE 
TO BE EMPIRACALLY DETERMINED BY RUNNING THIS MODULE ALONE 
AND NOTING THE INFORMATION PRO~IDED IN THE ERROR PRINTOUT. 

FOR AN 11341 60 CYCLE SYSTEM THE TIMING PARAMETER IN SR1 
SHOULD BE SET TO 000031. 

6.0 DEVICE OPTION SET-UP 

NONE REQUIRED 
7.0 MODULE OPERATION 

A. VERIFY THAT THE KW11-L MONITOR BIT CAN BE SET BY THE 
POWER SUPPLY SIGNAL. IF A FAILURE IS DETECTED, REPORT 
THE ERROR AND DROP THE MODULE. 

B. VERIFY THAT THE KWII-L CAN GENERATE AN INTERRUPT TO THE 
PROPER VECTOR WHEN ENABLED. IF A fAILURE IS DETECTED REPORT 
THE ERROR AND DROP THE MODULE. 

C. PERFORM THE TIMING ANALISIS: 

1. SYNC THE LINE CLOCK 
2. COUNT THE NO. OF ITERATIONS THROUGH A MONITOR 

"BREAK" LOOP WHILE WAITING FOR AN INTERRUPT. 
3. STORE THE COUNT IN A TABLE 
4. REPEAT (1) THRU (3) SIXTEEN TIMES TO STORE 

16 COUNfS IN THE TABLE 
5. SUM ALL ENTRIES IN THE TABLE AND DIVIDE BY 16 

TO GET THE AVERAGE. 
6. CHECK THAT THE AVERAGE IDS WITHIN LIMITS 
7. IF WITHIN TOLERANCE L ENABLE SYSTEM TIMER TO BE 

ABLE TO RUN AND REPuRT END OF PASS. 
8. IF NOT WITHIN TOLERANCE REPORT THE ERROR AND 

DROP THE MODULE. (SYSTE~ TIMER NOT ENABLED TO RUN) 

6.0 OPERATOR OPTIONS 

"SRI" AND THE CONTENTS OF LOCATION "TOL" MAY HAVE TO BE 
MODIFIED FOR UNUSAL CASES TO COMPENSATE fOR A PARTICULAR 
SYSTEM INSTALLATION. (SRI) IS THE AVERAGE TIMER COUNT AND 
IF FOUND TO BE 000000 THE MODULE ASSUMES A DEFAULT OF 
"000037" (KDII-A CPU~. IF NOT 000000, THE MODULE TAKES 
THE CONTENTS OF "SRI' AS THE AVERAGE TIME VALUE. THE 
LOCATION TAGGED "TOL" IS THE ALLOWABLE TOLERANCE .aND 
IS PROGRAM LOADED AS A "3". 

9.0 NON-STANDARD PRINTOUTS 

SFQ 0003 

~ 

-
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IF A TIMING ANALYSIS ERROR IS DETECTED IT IS REPORTED 
VIA AN EXTENDED ERROR PRINTOUT OF FOUR OCTAL NUMBERS: 
WWWWWW SSSSSS HHHHHH LLLLLL 
WHERE: WWWWWW IS THE WAS AVERAGE 

SSSSSS IS WHAT THE AVERAGE SHOULD HAVE BEEN 
HHHHHH IS THE RIGH LIMIT 
LLLLLL IS THE LOW LIMIT 

• 

• 
!It 

SEQ 0004 
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000000' NBKMIlD 
000000' 

gggg3g: 053n~ 

1II!11 ~ :~ ~1181 
o088~~: 080 
0800 2' ogR 
0000 4' 0 I) 00 

883m: 8SUtO!: 0000~2" OODA ~ 

nnu~ UI8s~ 
gg88~g: 88 888 
888m: 88 888 
888m: 002110 88S860 : 880 8 ooooU, 000 0 
000066" 000010 
008070 " OOOR 8 
880m: 88Ro 0 
000076" 0000 0 
000100" 000000 

88818F 000000 
000104" 
008104" 000000 

S8sIU: 8g8ioia 888m: ggR r 
000P6" 000 0 

8gg13~: mid 

041106 
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000224' 

232 
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.WORD 

.LIST 

.ENDR 

SEQ 0005 

SEQ 0006 

m .GLIlBL 

000001 OOOOOOG START: 

000002 OOOOOOG 

000000' 

CLOCK,CLOCKL,CLOCKP,LCLEAR,PCLF.~R ;MONITOR AND TI~ER MODULE LOCATIONS 

236 

m 
239 
240 
241 m 
245 m 
248 
249 
250 
251 m m 
~~~ 
258 
259 

u~ 
26~ 
264 m 
267 

m 
271 

Hi m 
278 

~n 
2U 

000224" li2767 
000232" 0 l006 888m: ~ m 
000~44" 1 ~la 
8882~~: 8U7g~ 
888m: 8j~th 
000276" 0 ~H2 
888~8g: a 5WS 
000306" 0 ~767 
888m: 8rm~ 
888~~~: 
000334" 
000340" 
000344" 

888~~0: 
00035~" 
000~56" 

88°3U: 
00836f 
g8m6: 
000404" 

000412' 104405 

888m: m~n 

~AIB f~ITO,CLOCK 19~I~~ ¢E~WII-L TI~ER ? 
BITB !9ITl,CLOCK ;USING THE Kwl1-P TIMER 7 

888888g 000734 1$: 

~=~$'BEGI~ lBR IF YES 

=g~ it~£~~fi~~CLEAR l~~t ~g5~~~RJ~~ I~~~NG INFOR~ATION 

8g8888~ 000720 2$: 
BR 3$ ;CONTINUE 
HOV CLIlCKPLRO ;GET POINTER TO TIMING INFORMATICN 
MOV IPCLEAK,TCLEAR ;SET PROPER JSR ADDR 

mm 
000037 177474 

~uk 
tJU6~ 177550 

1 7436 

g8gggg: 
000200 177412 

mm mm 
000000' 000000 

8888ggg 

1ST ROl+ ;POINT TO LIlCATION CONTAINING ·TI~F· 
CLR RO IINIT RUN TIME = 000000 
~~~ s~1 TCLEAR lDE~~A~R~o~g~~l~¢SjT~~~ET~BLE IN CLOCK MODULE 

Rg~ ~~;!~~1 19~FI&L~TTgo~~(9) - KDII-A CPU 

3S: 

RESTRT: HOV 
HOV 
HOV 
HOVB 
CLR 

;SAVE KW11-L ADDRESS 
;GET VECTOR ADDRESS 
;STEER KW INTR'S TO KWINT 

,VERIFY THAT K~ MONITOR BIT (BIT07) CAN BE SET BY peWER SUPPLY SIGN~L 

1------------------------------------------------------------------
~~~Tl: CLR R5 ;INlT TIMER 

BREAKS,BEGIN ;TEMPORARY RETURN TO MONITOR •••• 
BREAK$,BEGIN ,THEN CONTINUE AT NEXT INSTRUCTION. 
DEC R~ ;COUNT TIMER 
BNE 1 ;BR UNTIL TIMER = 0 
CMP # OO.@ADDR 1010 MONITOR BIT SET? 
8EQ RWDTi ,BR IF VES 
HIlY iADDRLACSR ;SAVE CONTENTS OF LKCSR 
IInY 25 ENRTYP 
~***~*** **'********************.****.************************~* 
1~~~f~'~~:!~'~~~~*******i~~11;~*~2'II~~*~!1*~~~:t*~§t*********** 
~LRB CLOCK IDISABLE ALL TIMING CHECKS 
ENDS, BEGIN ; 

,VERIFY TRAT KWll-L CAN GENERATE AN INTERRUPT PROPERLY 
,---------------------------------------------------

000566 KWDT2: CLR 
CLR 
BIS 

KWFLGI 
R5 

ICLEAR SOFTWARE INTR. FL~G 
;INIT TIMF.R 

000100 177342 #1 OO,@ADDR ISET LKCSR INTR ENAR 
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283 000444' 042777 000200 177334 
284 000452' 005767 000544 

~&g 888~~g: llo~:~, 000°0088°0: 287 000464' 4407 
28B 000470' 5~05 
289 000472' 0 1 67 
290 000474' BY' 67 177306 177400 
291 000502' 5077 17703020 
~§~ 000506' 2767 00 0 3 177372 
294 000514' 104405 000000' 000000 
295 m 888m: 
298 000532' 
m 8885l~: 
301 OOO~50' 
~8~ 000554' 

88888gg 
000100 177246 

177332 

177324 

jg~ 000562' 104405 000000' 000000 

~g~ ggg~iS: 18~~r6 838888g 
30B 
309 

FO 
3B 
313 

m m m m m m 
32~ 
HB 

883m: gog~~687 
000610' 0 8 1 mm: shill 
888m: lom, 
000636' R44g1 
000642' 05~ ~ 0000644' 001 6 
° 0646' 8F 6~ g8gm: orm, 

88gggg: 
177162 

177226 

177220 

329 
330 

000666' 104405 

000674' ~05061 000700' 04410 
000104' 05Rn 

000000' 000000 

~31 
~n 
3~~ 
336 
337 
33B 

8887 l g; °l~m 0001~0' ° ~7~~ 000724" 1 04 
000726' 1 44 

888888§ 
000312 

888m 177066 

000000' 
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~~g g8g1~~: A8~~8Z 000000' 
341 000740' g0136l 
~l~ 8881~~; oAJZ~, }?~8~~ 177132 
344 000754' 012767 000023 177124 

~:~ 000762' 104405 000000' 000000 
347 
34B 000770' t050~1 333S88g 
~~g 88f66a; 3Y~31r !!t g8igy~: ~8l~g9 ~~~!~:. 
~~~ ~~t~!i~ it8li3i 176774 
~e8 oOloio' 1~~fo 8881l~ 
359 00 034' 16030 
~60 88lm: 10m~ 
32~ 001042' ta3404 
363 001044' 104413 
364 m 881m: mm 
367 001060' 060001 

000000' 

mmc 

368 00106g' 01~104 001236' 
HZ 8818~0; g167~~ 176722 
371 001074' 0IOl~4 
~ij 831~68: 31~'6~ 176702 176774 
374 001106' 005067 176774 
375 
~~~ 001112' 104405 000000' 001224' 
37B 001120' 104410 000000' 
379 
380 

m 
3B3 
384 
385 
~B6 0011j4" RO~~77 b76656 
~!i g8113~: o300gJ 00066 

390 
391 
3992 
~9~ 8811~~; 8A~~~1 001246' 

MACYll 30A(1052) 12-0CT-78 l6:4B PAGE B 

KIIDT3: 

KWSYNC: 

IS: 

2$: 

3$: 

JSR PC CLRTAB ;GO CLEAR LOOP COUNTERS TABLE 
HOV #SFfLRTcAI8,Rl ;Rl PUINTS TO LOOP COUNTERS TABLE 
CLR K. ;INIT SOFTWARE INTR. FLAG 
CLR RO ;IMIT TIMER 
¥!¥ IA~rffADDR ~'=~~Lijc~C~R~ET? 
~~~AKS ~~IN ;¥~MlbRI~S RETURN TO MONITOR •••• 
BREAKS=RECIN STHE~ CONJINUE AT NEXT INSTRUCTION. 
g~~ ~g ~ijBU~~ ~~M~¥HEOUT 
MOV IADDR,ACSR ;SAVE CONTENTS OF LKCSR 
~~6 ~~D~RRTYP ;CLEAR OUT LKCSR 
~*.***** **,**************-************************************* ; ~~~~~,'~~!~,~~~~*** * * .*'~ ~1 1;;.11 ~~2~!*****.**. ** .*.:It. * * •• * •• :It. 
~~H~,BEGj~OCK SDISABLE ALL TIMING CHECKS 
CLR KWFLGI ;INIT SOFTWARE INTR FLAG 
CLR RO 'INIT LOOP COUNTER 
¥~f ~~~~ffAODR f~=~NL~C~~~IY~T~NTRS 
~~£AK$,BnIN ~HM~bRUi RETURN TO MONITOR •••• 
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45: 

5$: 

S;~~§~!~*~2~2~~*~I!~lII*~2~Il~~~ 

j !~!:~~~~!_~:~~!:~_~~~!!~E 

;DISABLE USING THE TIMF.R MODULE 
;RESTORE HIGH LIMIT 
;POINT TO SAVE AREA 
l~:~~ ~A5u£gu~fE§0~~~~~G~VERAGE 
;SAVE HIGH LIMIT 
;SAVE LOW LI~IT 
;SAVE CONTENTS UF LKCSR 

KWINT: gh~ ~A~f~1 1~~¥A~o~¥IA&IC~~TR. 
RTI ;RETURN TO MAINLINE 

FLAG 

;ROUTINE TO CLEAR LOOP COUNTER TABLE 
; ----------------------------------
CLRTAB: MOV 
1$: CLR 

#CTRTA8~Rl 
(Rl). 

]POINT TO FIRST TABLE ENTRY 
;CLEAR ONE WORD 

SFQ 0007 

SEQ 0008 
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5~~ ggll~a: 08~~~~! 001306" 
391 001152" 00201 
398 
399 
400 m m 
485 
M 
408 

in 
m 
411 
ll~ 
420 
4H 
b 
424 
4~S 
M 
428 

001216" 000000 

88111Q: R888R~ 
001 ~"OOl~n" 831 8: g8l ~~: 
88f F 19~ W 

429 001236" 000004 m 
~j~ 001246" 000020 
435 
436 000001 

001246" 

001306" 

000020 
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lCSR 8mm U31 269' 
ADDR m· 

~nl ADDR22= 8SbiSgR ASB 
ASTAT ODD 04R 
AiiAS 8mm BEGIN 

~l jn BITO OOOOOi BITt 00~08 2H mH 888 ~3~ BIT12 01000 
BITt3 m888 BIT14 2h 
BITlS mm m 8IT2 
BIT3 000010 2F BIT4 000020 
BITS 88m3 h~ BIT6 
BIT7 000200 232 
BITB 000400 ~32 BIT9 mm BREAKS= iii 263 
BRI 00001~R 255 
BR2 OOOO~ R 
m¥is~ 1844 
CLOCK = 1.m~ G m 235 
CLOCKL= ****** C 231 ro CLOCKP= ****** G ~~ 43 
CLRTAB 001136R 93# mpG 88sm: m. ~52' 

mHI= f8WfR m 51 

'"'' . !B't ~H DVIDI 00 4R 
mITS~ 18~= ~ 363 

ERRfyP OgOl 8R !H m· EXITi = 1 44 
GETP j= 104415 
GWBUF = 104414 232 
URDCN 000044R m mm= m4g~R 272 
ICONT 000836R m 
15~W g8g~l~G m 
IUIT 0000 OR m IUTR 0001 OR 
mH 8mm m 2BO# 
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CMP YCTRTAB+40,Rl ;DONE 16 WORDS? 
a,~ P~ ~R~T~~NN~6 TIMING ANALYSIS ROUTINE 

;ROUTINE TO COMPUTE nERAGE LOOP COUNT ;------------------------------------
TIMAVG: MOY BCTRTAB, Rl ;Rl PUINTS TO 1ST TARLE ENTRY 

CLR 
R1 

;INIT 32 BIT ACCUMULATOR 
CLR 

IS: ADD gll+,R2 ;ADD TABLE ENTRY TO LOW ACCUM. 
AOC i~H2M~~ ~~r ~~R~~~~It~?HI ACCU~. CMP fCTRTAB+40,Rl 
8NE R~ ;BR IF NOT 
CLR ;INIT RO TO ACCUMULATE AVERAGE 

2S: SUB U6.,R2 s~~ft~~eCIFCR~8~~~ID16(10) SBC 
BCS ~~gu~~ ~~:Ro~U¥I~~~T16 ~~~;R~NDONE) INC ;GO SUBTRACT ANOTHER 16(10) BR ~~ 3S: RTS ;RETURN - AVFRAGE IN RO 

;CONSTANTS, VARIABLES, AND MISCELLANEOUS DATA AREAS i-------------------------------------------------
TCLEAR: 
TaL: 
KWFLG1: 
KWMSG: 

o 
ij 
TIMES 
TIMES+2 
TIH~S+4 

m~H6 

;HOLDS SUBROUTINE ADDR" 
;TOLERANCE FOR LOOP COUNTER Avt. 
;SOFTWARE INTERRUPT FLAG 
;POINTS TO WAS AVERAGE 
;POINTS TO SHOULD BE AVERAGE 
l~8I~f~ t8 r~~HLrA~~T 
;TABLE TER~INATOR 

TIMES: .BLKW 4. ;RESERVE FOUR WORDS FOR ERROR INFO. 

;16. WORD TABLE TO STORE SIXTEEN LOOP COUNTS 
; -------------------------------------------
CTRTAB: .BLKW 16. 
.END 
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290· 300' 325" 34f p3' 256* 267 269 83' 
335' 342 343" ~q/ 386' 

m ~64 m 215 2B6 
3B 346 349 

264 2B6 2B1 321 322 

237 214' 296" 306" 331" 

393 395 402 407 434" 

275 291 301 m. 349 
292" 302' 327' 374' 

294 304 329 346 376 

12 

290 

2~7 
363 

338 

348' 

378 

291" 298 300 

294 
316 

291 
31B 

304 

339 

366' 

SEQ 0009 

SEQ 0010 

301* 31P' 

307 321 
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KWDT3 OOonr 99 Iii; KWFLGI 881 R r 316· 319 333* 336 387· 422# 
KWINT R 
KWMSG R 
KWSYNC 0 R LCL~AR= .2 •• 2 G 

mNt~= 88aU3R J MOOSP 00 4R 230# 
MSGNi = lr i I MSGS = ~48 
:m ;; Aoog 27~ 294 m 329 346 
OPEN = 000 00 

U6 m m m m ~~~# 208 209 210 211 212 

UTOA~ = ~~44i~ I ~~e~Al= 22 .RG 244 

~~m ;; gi~~~~ POPSP2= 8 8 6 
m~o;; 8 8 

I I 
232# 

mn ;; goms 
1:11" dr PRTY~ = 000 8 
PRTY9 = gr 0 232' 
PRTY = ~ 4 

II 
PS - 6 
PSW ; 1 ~6 
PUSH = or 4! PUSH2 = 0 464 

!i:~!" lilll • STRT ° 0 2R 249 252# 365 
RES g80 SR 

II 
RES 0 A R 
~ST 888 ~~ 
S ~0004r 
S ~~= g4U R 

NT 0 8 R 
Z = 800040 ~25 

dUji! III 
48 250· 355 370 

sa 
SR3 
SR4 
START r~ ti ~d 

235# 
STAT 

88s~b SVRO 
~m 888m~ SVR3 
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SVR4 8S8g'U Uil 
SiR5 
SVR6 88h~iH mm iii; 247 420' 
TIMAVG Smm in TIMES nt. 425 426 429# 
TOL 
mm= 8888HR III 253 =mDR gg8m~ 
m~G 888m~ 
• = 001306R 434' 

• ASS. 000000 ggy 001306 

ERRORS DETECTED: 0 
DEFAULT GLOBALS GEIERATED: 0 

~~::B~~~~WIB~/~~L'CI&ig~M=DDXCOM'XKWFBo 
RUN-lIME R TIO: i6~ =7.7 CORE USED: 7K I PAGES) 



xx XX XK XX 1111 WII VHFFFFFFF BBBBBS8B 000000 
XX XX XK KK liN 1111 FFFFFFFFfF SSBBSSS8 000000 
XX XX ~~ ~K liN VII n SS 88 88 00 
xx xx KK liN liN BB BB 00 

XX XX XX XX IIV NN VV BB BB 

118! 

8g~8 XX XX KK H NW 1111 ~hFFFFF BB B8 
XX KKKKKK NN VII BBBBBSBB 88 08 xx KKKKKK VII 1111 FFFFFFFF BBBBB8BB 

xx xx KK KK Nil 1111 Wil FF BB BB 88 xx xx XK XK VII VII VII VV BB BB 
xx xx KK H 11111111 ill/Vii VF U BB 00 
xx xx KX 11111111 WYNN FF BS 00 
XX XX XK n 1111 liN FF BBBBBBBB 888888 xx xx XK KK 1111 1111 FF BBBBSBSS 

SSSSSS5S mm~m QOQQQQ 
ssssssss 8SQQQQQQ88 55 EE 

55 EE 
S5 U QO QQ 
S5 QQ QQ 

555555 n~Hm 88 QQ S5SS55 
Q QQ as SS 

55 KE 

88QQ::88:: SS EE 
55 EE 

5SS5SS55 EEE!EEE!EE 
5SSSSSS5 EEEEEEEE!E QOOQ QQ 
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