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1. ABSTRACT 

RMA IS AN 10MOD THAT EXERCISES RMOl/RM02 DISK DRIVES ON AN 
RH11/RR10 CONTROLLER. IT EXERCISES THE DRIVES 8Y DOING WRITES 
WRITE-CHECKS, READS, AND IN-CORE COMPARISONS. ALL ERRORS DETEfTED 
ARE REPORTED ON THE CONSOLE TTY. 

2. REQUIREMENTS 

HARD~ARE: 1 TO 8 RM03/RM02 WITH AN RAll/RR10 CONTROLLER 
STORAGE:: RMA REQUIRES: 

I. DECIMAL ~ORDS: lA25 
2. OCTAL WORDS: Ol441 
3. OCTAL BYTES: 7102 

l. PASS DEFINITION 

ONE PASS OF THE RMA MODULE CONSISTS OF ll00 CYCLES OF THE BASIC TEST 
SEQUENCE (WRITEL WRITE-CHECK~ READ,- DATA-CHECK). THE TEST SEQUENCE 
WRITES 1024 WORuS~ WRITE-CHE~KS SAME, READS THE FIRST 256 WORDS, 
AND DATA-CHECKS SAME. 

4. EXECUTION TIM& 

ONE PASS OF RMA RUNNING ALONE ON 1 PDP-l1/40 TAKES APPROXIMATELV 0.9 MINUTE. 
5. CONFIGURATION REQUIREMENTS 

--~-----------------------
DEFAULT PARAMETERS: 
DEVADR: 176100, VECTOR: 254,. BRI: 5,. DEVCNT: 1 
REQUIRED PARA~ETERS: 
NONE 

6. DEVICE/OPTION SETUP 
------------~------
MAKE CERTAIN fHAT ALL DRIVES ARE POWERED UP,. WRITE ENABLED, AND READY 
THIS MODULE A~SO SUPPORTS RP04/5/6 ON THE SAME M1SSBUS CONTROLLER. 
HOWEVER,THIS MODULE IS NOT USED TO EXERCISE RP04/5/6 ALONE. 
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7. ~ODUL~ OPERATION 

TEST SEQUENCE: 

A. 
B. 
C .. 
D. 
E. 
F. 
G. 
H. 
I. 
J .. 

SETUP DEVICE REGISfER ADDRESSES AND MODULE VARIABLES 
RESET ALL DRIVES ON-LINE AND DROP ALL fHAT ARE NOT 
GET A STARTING SECTOR ADDRESS 
GET A DRIVE ADDRESS 
DO A WRITE -- IF ERRORS REPORT AND RETRY UP TO RETRY LIMIT 
DO A WRITE-CHECK -- IF tRRORS£ REPORT AND RETRY UP TO RETRY LIMIT 
DO A READ -- IF ERRORS REPORT AND RETRY UP TO RETRY LIMIT 
DO A DATA-CHECK -- IF tRRORS~ REPORT AND RETRY UP TO RETRY LIMIT 
IF END OF PASS REPORT AND Gu TO C 
IF END OF DRIVtS, ~O TO C ELSE GO TO 0 

8. OPERATION OPTIONS 

SRI BITO SETel): 
IF TAE RETRY LIMIT IS EXCEEDED ON ANY FUNCTION, A HARD ERROR 
IS ASSUMED AND THE DRIVE IS DROPPED 

SRI BITO CLEAR(O): 
IF THE RETRY LI~IT IS EXCEEDED, TRE FUNCTION IS ABORTED AND 
THE TESTING CONTINUES 

SRI BIT2 SET~l~: 
COUN ATA LATE ERRORS BUT DO NOT TYPE THEM OUT 

SRI BIT2 CLEAR{O): 
TYPE OUT DATA LATE ERRORS AND COUNT THEM 

SRI BITS CLEAR (0) ;NORMAL FOR RM03 PACKS THAT ARE FORMATED 

SRI BITS SET (1) 
;FOR 16 BIT MODE ~PDP-ll~ 
;FOR RM03 IR BIT ORMATE PACKS 

SRI BIT15 SET £1) 
SRI BIT15 CLEA (0) 

;32 REGISTERS ON RH70 
;22 REGISTERS ON RH10 
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9. NON-STANDARD PRINTOUTS 

A. MOST PRINTOUTS HAVE THE STAND~RO FORMAfS DESCRIBED IN 
THE DEC/XII DOCUMENT 

B. ERROR MESSAGES DUMP THE CONTENTS OF THE 20 RH11fRM03 REGISTERS 
IN THE FOLLOWING ORDER: 

R~CSI RMWC RMBA RMDA RMCS2 RMOS RMERI RMAS 
RMLA RMOS RMMRI RMDT RMSN RMOF RMDC RMHR 
RMMR2 RMER2 RMECI RMEC2 RMBAE RMCSl XFER CNT 

10. BAD SPOTS 

A. LOCATION 256 THROUGH 452 CONTAIN ROOM FOR 32. BAD SPOTS. 
EACH BAD SPOT TAKES TWO WORDS. 

THE FIRST WORD SPECIFIES THE CYLINDER ADDRESS. 
THE LOW BVTE OF THE SECOND WORD SPEFICIES THE SECTOR ADDRESS. 
THE HIGH BYTE OF THE SECOND WORD SPECIFIES THE TRAC~ _DDRESS. 

B. THE R~A MODULE DOES NOT ACCESS THESE SPOTS ON ANY OF THE 
DRIVE UNDER TEST. 

C. THE BAD SPOT FILE IS RETRIEVED FROM ALL DRIVES 
ASSIGMED IN THE BIT MAP "DVI01". 

[ CYLINDER 822, TRACK 4, SECTOR 0 - MANUFACTUR BAD SPOT FILE) 
CVLINDER B22 TRACK 4 SECTOR 12 - USER BAD SPOT FILE) 
nCATION 1760'MUST AE ~ET TO 10 TO SEARCH USER BAD SPOT FILE 



~~~YD8~~{fll SI~!~~c~4~Rlt~f~ MODULE HACYll 301(1052) 12-0EC-78 10:22 PIGE 7 

888888: 

000000' 
ooogOO' 046522 

8888f8= mm 
000012' 240 
888m: 00088~ 
000016' 000000 
g8°820 : ~8888g 
oogo~~' 000000 

8888~3; mm· 
OOOO~2' 800252' 
R00034' 00000 
088&~8: 88am 
0080~2' oo~ooo 

88g8~8: g888~8 
gg88~~: m808 
088856 ' o 5~' 000000 
88S8t'2: 8888g8 
000064' 000000 
8888~8: gmgg 
000072' 000000 
00007r 000000 mns: 888m 
888m: 000000 

888m: 000000 
00g1 06 ' 
ggOl~t: ~~gg8g gmp: ~o~o~r 
888M: 888ggg 
000122" 000144 
000124' 000600' 
000126' 000000 

042101 
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000130' 000000 mm: 888388 
g8gm: oooggg 
000142' R8~000 
000144' 000000 
C0014t' 000000 
00015 ' 888m 

000252" 

(RHAO ) 176700 254 5 0,0 1300,,144,R'JFIN~2~6.,I024. 
150000lR~AD ll~6706l~5~l~lOlOf.'JOO.,144,HUFIN,256.,1024. 
RMAD D~C/Xl1 sYSTEM ~XER"lsE" MOOUL" 
VERSION ~ 23-~AV-78 

.*******,~l~I***~i~.******************.*************** .*** •• * •• * •••••• *. 
6EGIN: 

040 MOONAM: .ASCII IRMAO I ;~OOULE NAME. 
Uh~r: iPi~o+oOPF.N $¥nOn~VIHE~o6~~CK Of WAIIFF IISAG~ 

MODUL.E 

VECTOR: 25~.0 ;IST DeVICE VECTOR. 
BRl: .BYTE PRTY5+0 ,1ST SR L"VFL. 
3~j61: O:rTE PRTYO+O !~~~I~~ l~K~~ATnR 1. 
SRI: OPEN ;SwITCH REGISTER 1 

mi 3m mmn ~~mm ~ 
?~2i****~~~f*******.************'~~!1~~*~~~!~ti~*!**** •• ** ••••••• * ••••• 
§TAT: 150000 ,STATIIS WORn. 
INIT: START ,MODULE START AODR. 
SPOINT: HODSP ,MODULE STACK P~INTER. 
PASCNT: 0 ;PASS COUNTER. 
l~gD~t: A300. 1~02FT6TE~~~~0~fE~~~lbt~S=1300. 
10FCNT: 0 ;LOC TO SAVE TUTAL SOfT ERRORS 
HROCNT: 0 ;LOC TO SAVE TOTAL HARD ERRORS 
SOFPAS: 0 ;LOC TO SAVE SOFT F.R~ORS PEP. PASS 
HROPAS: 0 ;LOC TO SAVE HARD ERRORS PER PASS 
SYSCNT: 0 H OF SVS ERRORS ACCU~ULATOn 
RANNUM: 0 ;HOLIJS RANDOM ~ WItFN RAND MACRn [5 CALLFU 
&R~IIG: 0 11111~~lg ~8~ MB~!,gl UII 
RES2: 0 ;R~SERVED FOR MnNITOR USE; 
SVRO: OPEN ;LOC TO SAVE RO. 

~~~~i 8~~~ fr8E +8 ~1~~ ~~: 
SVR3: OPEN ;LOC TO SAVE R3. 
SVR4: OPEN ;LOC TO SAVE R1. 
SVRS: OPEN ; LOC TO SAVE P'. 
SVR6: OPEN ;LOC TO SAVE P6. 
CSRA: OPEN ;AOUR OF CURRENT CSR. 
SBAOR: ;AOUR OF GOOD DATA, OR 
ACSR: OPEN ;CONTENTS Of CSR. 
gm~: OPEN ;~¥~MFRnocg:nh~~ 
ERRTYP: ;TYPE OF ~RROR 
ASB: OPEN ,EXPECTEO OATA. 

~~~~f: g~~~RT $~~§¥i~TD~b~RFSS AFTER END nF PASS 
WOTO: OPEN ;WORDS TO MEMORY PER ITERATION 
WOYR: OPEN ;WORDS FROM HE~nRV PER ITERATION 
INTR: OPEN ;ft OF INTERRUPTS PER ITERATION 
IONUM: 144 ;~OOULE lDENTIFICATION NUMBER=144 
RBUFVA: BUFIN ;READ BUFFER VIRTUAL ADORf:SS 
RHUFPA: OPEN ;READ BUFFER PHYSICAL ADDRESS 

HAcvll 30~(1052) 

RSUFEA : 
RBUFSZ: 
WBUfP A: 
WRUFEA: 
WBIfI'RQ! 
WBUFSZ: 
CDERCT: 
COWDCT: 
FREE: 

MOOSP: 

OP~N 
25b. 
OPEN 
OPEN 
1024. 
OPEN 
OPEN 
OPEN 
OPEN 
.REPT 
.NLIST 
.IIORO 
.LlST 
.ENOR 

12-DEC-7B 

SPSIZ 

o 

16:22 pgE R 

;RoAD BUFfER fA BITS 
;SlZ~ OF THE READ SUFFER 
;WRITE BUFFER PHYSICAL ADDRESS 
;WRITE BUFFER EA BITS 
;~RITE BOFfER SIZE REQUESTED 
;WRITE BUFFER SIZE AVAILAqLE 
;CDATA/DATCK ERROR COUNT 
;CDATA/DATCK WORD COUNT 
i~6~fiE~F~T~g~ ~¥Ig~§ ~~kE. 

;**********.************~.***.**************t****.***********~*******~~* 

SEQ 0006 
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24R 000252" 000254" 
240 0002'i4" 
250 
251 
152 000254 • 111771 
153 000256 " 171771 
151 000260 • 111717 
155 000262 " 171117 
25F 888m: 111771 
257 177771 
15R 000210' 111777 
150 000212' 111771 
lfU 000214 • mm 161 888m: 161 111111 
163 g88m: 111171 
264 111111 
165 000306 • 177111 
166 888m: HHH 167 
26 0 000314 • 117771 
169 000316 • 171771 nu 000320 " 111117 
271 000322" 111111 
272 8ggm: 117171 
173 171111 
174 000330 " 111777 
l75 000332 " p1111 2H 000334 " 11777 m 000336 " 111177 

000340" 177711 
179 000342" 117711 
lRU 000344 " 117711 
181 000346" 117777 
181 000350 " 117717 
lB3 000352" 111777 
2R4 000354 " mm lB5 000356 " 
lqfi 000360" 111171 
2B7 000362" 177777 
28 0 000364 " 177777 
~~3 000366 " mm 000310 " 
191 000372" 111717 
202 000314 " mm 293 000316 " 
194 000400 " 117177 
295 mm: 111717 m mm 000406 " 
29· 000410" 177171 
2'1'1 000412" 111111 
30U 000414 " 111717 
JUI 000416 " 111177 
JU1 000420" 177777 
3U3 000422" 177717 
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3U4 000424" 117777 
30~ 000426" 171171 
3U6 000430" 111777 
3U7 000432" 117717 
3UR 000434" 111171 
309 000436" 171111 
310 000440" 177777 
311 000442" 117111 
312 000444" 111771 
313 000446" 111111 
314 000450" 111717 

jt~ ggg:~~: b~6666 
jl~ gggl~8: gggggg 
319 000462" 000000 
320 000464" 000000 
~3~ 888~~3: gggggg 
323 000412" 000000 
324 000414" 000000 
~~~ 8g8~68: gggggg 
327 000502" 000000 
328 

m m 
333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
143 
144 
345 
346 
347 
348 m 
351 
352 
353 
354 m 
357 
358 
35'1 

000504" 
0005%" 
000510" 
000512" 
000514" 
000516 " 
g88m: 
00u;24" 

mm: 
000532" 
000534" 
OU0536" 

000540 " 
000542" 
000544 " 

88gm: 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 
000000 

888m 
000040 
040020 
040157 

000001 

888m 
034016 
034136 
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nLE: .IIORO BAOSPT pAD SECTOR TABLE ADDRESS 
RADSPT: ; BAO SPO TABLE 

I FIRST WORD " CYLINDER ADDRESS 
I SECOND WORD " TRACK + SECTOR ADDRESS 

.WORO -I 

.WORD -1 

.WORD -1 

.IIORD -1 

.WORD -1 

.WORD -1 

.lIORD -I 
.WORD -1 
.WORD -I 
.WORD -I 
.WORD -1 
.1I0RD 
.WORD :1 
.WORD -1 
.WORD -1 
.WORD -1 
.IIORD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.1I0RD -1 
.WORD -1 
.WORD -1 
.1I0RD -1 
.WORD -1 
• ilOIlO -1 
.IIORD -I 
.WORD -I 
.WORD -1 
.wORD -I 
.~ORO -I 
.IIORD -1 
.WORD -1 
.WORD -I 
.wORD -1 
.1I0RD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.WORD -1 
.1I0RO -1 
.IIORD -1 
.1I0RD -I 
.WORD -1 
.WORD -1 
.IIORD -1 
.WORD -1 
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OLTCNT: 
CL~: 
SLKI: 
CYL: 
CYLSAV: 
SEC: 
CNT: 
CNT! : 
~'UNC: 
ONCE~: 
BADSEC: 
FF.R lOR: 

.WORD 

.WORD 

.IIORD 
.WORD 
.WORD 
.WORD 
.1I0RD 
.WORD 
.1I0RD 
.IIORD 
.WORD 
.WORO o 
o 
o g 
o 
o 
8 o o 
o 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 

IDATA LATE ERROR COUNTER 

;8IE~uf~~~~ ~?Or~~~R ADDRESS 
;MODIFIED CYLIbDER ADDRESS FOR RM03 

;CYCLF COUNTER 
;CYCLE COONTERI - DT03 SUPPORT 

,HARDWARE DETECTOR RAD SECTOR 

100 NOT CHANGE THE ORDER OF THE NEXT 15 LOCATIONS 
INEEDED FOR MAP22 ROUTINE 

PAlS: 0 
XI!E": 0 
PA22: 0 
EA22: 0 

mmi 8 
MODE: 0 
MLOWCY: 0 
IIHICY: 0 
I 

T16: ~. 
40. 

Hii. *40. 
413. *40.-25. 

1 BLOCK =4 SF-CTORS = 1024 (256 X 4 ) WORD. 
IHESE 5 LOC. GET MOVED TO ABOVE 5 IF 16 BIT 
S~~~O~~'~R~~~C~~f~Y~!NDER 

;410. x 40. ~CYLINDER 0 - 409) 
;413. x 40. CYLINDER 410 - B22) 
;EXCLUDING T E LAST 25 BLOC~S 

SEQ 0001 

SEQ 0008 

MODE 

,*.************** 
T18: 1. 

35. 
2B. 

l HESE 5 LOC GET MAPPl8 INT~ FIRST 5 ABOVE IF IB BIT 
sO~~0:gR¥R1A; ~!Ti ~. CKSI YLINDER 
A~TU AL 6 ECTORS Oil A TR ACI( 

MOO 

FOR 18 BIT WORD FORMAT ARE 30. 
;410' x 35. ~CYLINDER 0 - 409) 
;4 3(. x 35. CYLINDER 410 - 822) 
;EXC UDING T E LAST 25 RLOC~S 
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360 m 
363 m 
366 
367 lfP 
M m 
373 
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m 
376 
377 
378 m 
381 
382 m 
385 
386 m 
389 
39~ 
~~2 
393 
394 m 
3q7 

m 

mm: 000080 
0016820 8800 0 
0816 4° 0008 
801m: 888880 
001612° 000000 
0016.4° 000000 
3m~t: 888888 
001622" 000000 
00!6~4° 000000 
8gt~3t: 888888 
831m: 88888& 
8816 ~t: 000808 
001~42° 8880~0 
001644° 000000 
00164t" 800000 
gM~2: 008~8°8g 
001654° 0 05 2° 881m: m~w 

~ODUL!' 

~nDULF. 
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i***·····*·******* 

nRP: 
DSUDR: 
mm 
BLKSAY: 
T~U': 
WCNTl : 
iIICNT2: 
UNITNO: 
MIXDV: 
:p,~u: 

o 

I 
8 
• RLKII 

MICYll 301(1052) 

TABLE: 
IIMCSI: 
RMwC: 
RMBU 
RMDU 
R~CS2: 
RHDS: 
RMERI: 
RMIS: 
RilLA: 
RHDR: 
RMMRt: 
R~DT: 
RMSN: 
RMOF': 
RMDC: 
kMUR: 
RMMR2: 
RNER2 : 
RHEel: 
R14EC2: 
R~8AE: 
RMCSJ: 
XFERAD: 
XFERCT: 

;~IXDV=-l,lF NOT A RM~3 OR RNP2 

256 • 
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SEQ 0009 

SEQ 0010 



~~~~Dg:~{~ll Sr~!5~c~~ijRrg~i~ MODULE 

4UO 881m: mm 401 
402 OOlm" ~U7f 403 00 704" 0 7 
~04 OOBIO- 05067 

05 00 14" 0B161 
406 OOt ng' 0 700 
407 

gSI 7~4: 83~l8l 40B 
409 W~}r shm 410 

~I; i8h~~: m~iji 4 3 m dln~~ ~Alh~ 416 
417 
418 
419 00 004' ~~2737 m 002012' ~1~fib 002014' 1 3 
422 0020~0' 0A~70b 423 OO~O 4' A 70 m ~8 838: 08~m 
426 0~032' b05~00 427 

882m: b~8!U m 80~0~4' 14A167 431 o 0 0' 104403 m 88~8~F 005Z67 434 

ll~ 88 Og4: m1g~ 
4 8 

mm~ °mu 4~g 
~41 
442 80~1~6' ~84767 443 o t 2' 4767 444 m ~~: Og4~6~ 445 
446 002 40' ~8f48~ 
~47 002142" 16 

48 mH~: g83W 44'1 
450 802154' 0476~ 
451 om~8: 005767 452 l53 54 002164' 001002 
455 002166' 000167 

gg2~88 
008003 
176560 
H8538 
000526' 
000040 

p6634 
OO~40 • 

8880W 

O~0007 
o 5~~~ b08 16 

000040 
000001 

176514 

mm, 
176474 
000752 

lr462 I m~ 
1 77p 
00~6 2 00 504 
003010 
000010 
000674 
003330 
003120 
116372 

000650 

&SAm 
000000 
176336 

mm 
000000 
000000 
000000' 

mm 
175616 
A76246 
oSblg~ 000&00' 
OOO~54' 
OOO~OO 

mm 
176214 

116654 
116062 

176504 

b 76552 00041 

006746 ' 

176462 
116350 
176454 

004740 

176242 
116327 
175320 

177334 
177352 
177316 
000124' 

176252 
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START: MOV r024.,W~ff< MOV 256.~ n 0 
HOV c~fU R CLR 
CLR OLTCNT 
MOV rIT126MODl MOV m~:SRl BIT 
BEQ M6~1 CLf< 
MOY r 8 PO 2S: MaY MBL~RV,Rl 
MOV 5 R2 

3$: MOV R6l+,(Rl)+ 
DEC 

JtfJNCEE 
SNE 

1$: MflV 
CLRB DHgl~DVICE MOV 
CMPB f16,@ 41 
BNE ~i~O{RO MOVB 
MOV 1,R 

IDS: TSTB RO 
BEl! HS ASL 
DEC~ RO 
BR ~OS 12$: BITS l~DVICE 
BEQ 13 
~!g~s,BE~l~~l~~lvE 

13$: 
TST mH BNE 
JHP F IN I 

DAOST: MOV DVICEfDRIVE 
MOV S~~!Ud~6 HOV 
HOV 6-1,UNITUO 
JSR C,SETUP 
JSR PC,REZET 
JSR ~~t~g~mG BITB 
BEQ .+6 
JMP ," IN I 
JSR R5,READY 
BR CT 
JSR PC, NOTROY 

CT: 
TST DVICE 
BHE BADFL 
BNE 

HNI JMP 

MACYll 30HI052) 12-DEC-7B 

2$: 

BADFL: 

BADFL2: 

IS: 

2S: 

MOV 
MOY 
HOV 
DEC 
BHE 
HOY 
MOVB 
HOVB 
1ST 
BHE 
INC 
HOV 
MOV 
MOV 
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~~g~4wu~8~D¥OF~~~/~f~6!~~~!TION 
;3 INTERRUPTS/ITERATION 
;ct~~2 5~~AorA~~S~R~a~Tt§UNTER 
~g~tU~A~~~ 5~ ~{lU~~D~O~N~~M~1? MODF 
;16 BIT MODE? 
~~aSl. BIT MODE. CLEAR F~T BIT 
;GET TARLE OF VALUES fOR 18 BIT MODE 
;BEGIN OF TABLE ENTRIES 
;NO. OF hNTRIES 
,STORE ~N ENTRY 
;COIINT IT 
; 00 MORE 
;SET ONE TI~E ONLY fLAGS 
; CLEAR FLAGS 
i GET DRIVE INDICATOR 
;1' RM IS LOAD MEDIUM THEN 
,BEGIN 
, GET LOAD-DRIVE NUMBER 
; INITIALIZE DRIVE POINTER 
; WHILE NOT POINTING AT LOAD-DRIVE DO 
; REG I N 
; POINT TO NEXT DRIVE 
, COUNT SHIFTS 
; RHO 
; IF LOAD-DRIVE SELECTED THEN 
; BEG I N 

!ASCIVR~~sl~~EDE~lEEWITH COMMON HEADER 
; E;NO 
;F:ND 
;IF NO DRIVES ARE SELECTED THEN 
~ BEg~~p MODULE 
; P.NO 
, ALSO SAVE IT IN DRIVE 
$RI~i~~~L¥I~c~Lh2~Nt~~NTER 
, INITIALIZE DEVICE COUNTER 
;SET UP CONTROLLER REGISTER 
;RESET CONTROLLER AND DRIVES 
,FOUND THE FIRST DRIVE AVAILAALE 
'NO DRIVE? 
,DRIVE AVAILABLE 
'DROP THE HODUL F. 
;DEVICE READY ? 
iYES 
,NO , TRY NOT RE ADY ROUTHIE 
;OROP THE HODULE ? 
; NO 
;RHANCH If DRIVE AVAILABLE 
,YES DROP MODULE 
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;TABLE ADDRESS 
32 WORDS 
~~~~IMI~T-6~E WORD 
BRANCH IF NOT DONE 
RETRIEVE THE BAD SPOT fILE 
FROM THE PACK CYL-B22, TRK-4 
SEC-0(SEC-12 FOR USER BAD SPOT fILE) 
IN 16 BIT ~ODE 1 
BR ANCH IF IT IS 
OTHERWISE START FROM SECTOR 1 
LOAD DRIVE NUMBER 
SET TO cn 0 
SET TO TRK O,SEC 0 AT START TIM" 

CHEC~ IjG~~0~H6~I~A~2ADDRESS FRO. 16-BIT RRUFVA 
NOT THEM 1 
BRANCH IF NOT 
WORD CTR 
~~XDcg~~L~~E~6R AT A TIME 
BRA NCH IF ERRDR 
BUFFER ADDRESS 

SErlOOll 

SEg 0012 

;TABLE ADDRESS 
LAST AD6~~~sI6 RAD SECTORS, EACH SECTOR DEfINED BY TWO 

C~~10~D8G~s~Pg~ ~I5EsPOT FILE 
BAD SECTOR STARTS AT 5TH WORD 
TARLE IS EMPTY 1 
RRANCH IF IT IS 
ENTRY fOR BAD SPOT TABLE ? 
"RANCH IF NOT 
LOAD CYLINDER ADDRF.SS 
k~~8stH~oI~~~~ AND SECTOR ADnRESSES 
ADJUST POl NTER 
END OF TABLE? 
RRANCH IF SO 
OVER 32 BAD SECTORS RECORDFD ? 
BRANCH IF SO 
LOOP BACK 
MESSAGE: OVER 32 BAD SECTORS 
~mDT~Mom~~ 
ORVIE AVAILABLE? 
BRANCH IF NOT 
LET DRIVE READY 
BRANCH IF DRIVE READY 
TRY DRIVE NOT READY 
BRANCH IF SUCCESSFUL 
RESET UNIT HOMBER 
ALL ON LINE DRIVE HAS BEEN RF.TRIVED THF. BAD SPOT FILE 
• SUPPORT - OT03 



MACYll 30.(1052) 12-0EC-78 

RETRX: 

~~A~D8;~{~11 SI~!~~c~~~R~t~r~ MnDUL~ MACYll 30A(1052) 12-DEC-78 

5r 00r34 " gOSZ67 175732 RF.STMT: TST CMU n og m: 8A72~ BNE RSTRTI 

80~548" 80100~ 115721 TST CNT 
~2~ BilE RSTRTl 
1i~3 00 55" 0016 177106 JI4I' SURT 

88~~1~: M44!5 
RSTRT1: 

524 ~~m~" mm" ~~~PA$IR~~L:§z~:g~¥~ 525 00 5 2" 67 7 m ggm~: mm Hm~ NEG WCNT2 
175760 mH: HOY 8LKl,RLI(SAV 

528 00~60r m 00 68 " ra414 ~~m" GWBUFS, BEGIN 
m~14: ~5Ui 175752 MDV =2mZ,WCNTI 531 mw mT: J~~ B~ 00~6~0" 04H7' &~f~~g~n!4CS2 00 6 4" 016 7 17574~ 116156 HOY 

534 
535 002632" 005767 175720 TST DYICE 
536 8'U~f OOt0 02 8NE HHI m o " 00 ~67 mm JHP 

08~6~~: ~6~48l 004226 IS: BrTB n~T3,FLAG 539 BEQ 
540 00 r " A ~67 177777 175710 MOY ~-hUNITNO 541 002 ~2" 0 0 44 BR 
~42 

m6 4: 80:7~t 88m2 A8W: JSR ptR!403CK 
50 00267~" 80~02 JSR R5,READY 
544 BR ~~tNDTRDY 545 

88wr 804767 00p7g JSR 
546 0" 05067 8841~4 1 S: CLR fM 547 0027tf 05°~1 m ~~~ 802~ "0050 mm TRY5 

02 "005067 CLR TRY7 
550 Oopr 885867 8W~~ CLR TRY9 
551 00 7 " 5 67 

000!66 
CLR ~~!~~DATT 552 00 732" 004567 JSR 

55~ 

16:22 PACE 15 

J~BJU~' i 3EiTg~DR 
'SE~¥DRS !,2Li, ..... 30, ALL TRIED 
JBIUNCH IF NuT 
,MESS ACE : RETRIEVE FAILS 
'ORDP THE MDDULES " 

16:22 PACE 16 

;+ , SUPPDRT 
,+ , FDII 
;+ , OT03 
1:,' mTCH 0.' DPTIDN 
, ~CET PHYSICAL ADDRESS FRDM 
; SAYE R AD BUFFER SIZE 

16-B1f RBunA 

~I5'J :~6cl"~052~~kF.MENT 

~Gllv~R~lfT~U'~'~EAN~?~~ATION 
; GET THE 2"S COMPLEMENT 
~c~JN8NV¥IT fD BD H PDRTS 
SWILL 8E L8DKINC JDR SAME DRIVE 
; ANY RIYES LEFT ? 
' YES ; ND DROP MODULE 
;HDRE DRIVES ON SYS? 
;YES 

°RESET DRIVE NUMBER 
YES CDRAECT S~TUP FOR DUEL PORT RETURN 
UPD ATE DSK AD R 

15 DRIYE READY? 
YES . CDNTI NU~ NDT'READYf C WAIT UNTIL IT IS 
ZERO RETR COUNTERS 

;TO SEE IF RM03 DR RMD2 
;rDR THE SELECTED DRIVE 

SEQ 0013 

SEQ 0014 



MACY11 30A(1052) 12-DEC-18 16:22 PACE 11 

002136' 003167 mm: ~027~~ 
OO~154' Oij~410 

000;272 
gSSb8l 004124 

gg~1~~: ~4 ~g1 000004 
002172" b 167 mm 
g8~1Z6: 083rg? 838i~~ 
00~80~' 084561 0004~0 
0003012" 0 0167 0°881306 

03016" 104412 00' 
00~024" 003026' 
S83S~%: 005261 175440 
003032" 104413 000000' 

00~036" 000161 

83~8~F 104410 

177556 
000000" 

111546 
115422 

171626 

mm 

000126' 

003162 

GOC: 

DIOCL: 

GOA: 

GOB: 

cveLE: 

FINll 

~XTl : 
RETRY! : 

000000" 006166" IS: 
000~64 RETRY2: moH 003731 

177634 
IS: 

000000' 006174" 
000082 
0031 6 RETRY3: 
0000 3 003700 

111612 

gOOOOO" 001002" IS: 
00000 

JSR 
JMP 
BITB me 
MOV 
J'lP 
JSR 
JMP 

~~~ ~~~mD 
COATAS,BEGIN,RAD'PA 
.+2 

INC CNTI 
ENOITS,BEGIN 

JMP NEXT 
ENOS,REGIN , DROP THE ~ODULE -------------------------
JMP NEXT ;GET NEJT DRIVE 
TST OAOSEe '~AD SECTOR DETEeTEO ? 
BEQ .+10. ,DETORE 
CLR BAD SoC ,CLEAR THE FLAG 
JMP NEXTA ;EXIT 
INC9 TRY! , COUNT THE RETRVS 
~~~B f3,TRYI ~ ~~~IT EXCEEDED 
JMP GBc , NO RETRV 

MSGN$,BEGIN jEXCED2 
JMP NEX A 
INCR TRY 
CMPB ¥3, TRY3 m a~B 
~~~NS,OE~~~fi~CED3 

,ASCII MESSAGE CALL WITH COMMDN HEAnER 
, GO TO NEXT DRIVE 
; cnUNT THE RETRYS 
; LIMIT EXCEEDED 
, Yf.S 
; NO RETRY 
,ASCII MESSAGE CALL wITH COMMON HEAnER 
; GO TO NEXT DRIVE 
, COUNT THE RETRYS 
, L HHT EXCEEDED 
, YES 
; NO RETRY 
;ASCII MESSAGE CALL WITH COMMON HEADER 
; GO TO NEXT DRIVE 

MACYll 301(1052) 12-DEC-1B 16:22 PAGE 18 

~~~ tOsITO,SRl ; DROP THE ORTVE 
JSR PcokOP ; ~~~ S~~bpTgF~[~6Ig~I~~Ivo 
JMSNGpN$,BEGNEIfix,DRP ,ASCII ~~SSAG€ CILL WITH COMMON HEADER 

T , GO ON TO N~XT DRIVE -------------------------
.MACRO 
LINEUP 
MOV m 
ISL 
ASt 
MOV 
.END~ 

UNEUP "ABITS 
EARITS 
EARITS,RO 
kO 
RO 
RO 
RO 
RO, XIIEH 
L TRIUP 

LINE UP EA BITS FOR RHCSI 

~HIF¥xlE~rigE~E~8Rr.H~ll~FT 
TO LINE UP WITH RHCSI 

SAVE THE SHIFTED BITS 

sr:o 0015 

SEQ 0016 



NMAD OKC/Xll 'YSTEM EXERCISER MODUL! 
~RMADO.Pll 12-0EC-7Q 16:17 

fi19 
620 
621 
b./2 
623 
624 
625 
626 m 
629 
630 
63~ 
g~3 
634 
635 
636 
6J1 
63" 
639 
~4U 
641 
f42 
643 
(;44 
64~ 
646 

~U 
64Q 
650 
651 
652 
653 

m 
656 
657 
658 
65Q 
660 
661 
662 
663 
664 
665 
666 
661 
66R 
669 

003234' 012161 mm: mm 
003256' 016111 mm: &nm 
003276' 016767 

003304' 016100 

mm: 88m3 
003314' 006300 mm:mm 
88~m; o~om 
003336' 81t771 
003344' 016771 
88m~; S3fiU 
003364' 016717 
003372' 016767 

003400 • 
003404' 
00340~ • 
003410 • 
003412' 
001414' 
003420 " 
003424 " 
003430" 

003432" 
003440' 
003446" 
003454' 
003462 " 
003466' 
003474' 

003502' 
003506" 
003510" 
003512' 
003514' mm: 

016100 
006300 
006300 
006300 
006300 

mm 
004761 
000205 

mm 
016717 
016777 sum 
016161 

016700 mm 
006300 
006300 
010067 
000442 

000161 
115320 
174660 
A;:5&U 
l1h66 
175162 

174626 

175162 
000300 
000151 mm 
115176 
001554 
175072 
175066 

174532 

175066 
000204 
001010 

000111 
115124 
17445.4 
115074 mm 
114164 

174422 

174164 

175232 mm 
176122 

mm 

175136 mm 
176226 

176242 
115062 

175034 
116134 
176130 
116124 

176140 
174160 

R~AU DEC/Ill SVSTE~ EXERCIS,R _OOULE 
XRMADO.Pll 12-0EC-7S 16:17 

61U 003524 " 016177 175042 176056 
671 mm: 012771 000011 116040 
612 000240 
613 mw: 000240 
674 10440'/ 000000 • 
615 mm: 104401 000000' 
616 012177 gg8m F6016 671 00356r 032777 16010 
F,1R 00351 ' 001005 
679 0035 2" 104407 000000" 
680 003576' 104401 000000" 
681 003602' gm6~ 6B2 003604' 

81eil 
11717'1 176004 

6BJ 003612' 040000 115760 
6R4 mm: 1 177 174152 116004 
6B5 000205 
6R6 
687 003630 • 016171 h 74136 175152 
6RA 88m~; mm 03784 ' 174144 
689 0010 0 114204 
690 003552" o~m~ 691 003654" 115724 114622 
692 003662" 806267 174620 
693 mm: 006267 174614 
094 006267 114610 
695 003676' 006267 b6ma, 696 003702 " 104416 000504 ' 
691 003710' 016777 174514 mm 69R g8m~: 016117 mm 699 mm 114560 
700 003732" 174554 
701 003136' 016167 1145,0 114542 
702 003744" 856167 174536 114522 
103 mm: lA~m mm" 175620 
104 

186 003164' 
101 
708 003764" 000004 000000" 003712' 
709 

m 003712' mm 000116 
112 mm: 713 005725 
114 004002' mm 715 004004" 
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RM DISK DRIVERS 

~Rl TE: MOV 
MOV 
~OV 
~OV 
JSR 
~OV 
MOV 
LINEUP 
MOV 

m 
ASL 
ASL 
MOV 
J~P 

WRlTCK: MOV 
MOV 
MOV 
~ov 
JSR 
~nv 
MOV 
LINFUP 
MOV 
ASL 
ASL 
ASL 
ASL 
MOV 
JMP 

UPOATT: JSR 
RTS 

RFAO: ~OV 
MOV 
MOV 
MOV 
JSR 
MOV 
HOV 
LINF.UP 
MOV 
ASL 
ASL 
ASL 
ASL 
MOV 
BR 

; GET EXTENDED MEMORY BITS 
; SHIFT 4 PLACES TO THE LEFT 
; TO LINE UP WITH RHCSI 

I 
; 

f 
~ 

SAVE THE SHIFTED BITS 
CONTI NU, 
LOAO WRITE-CHECX FUNCTION 

rg~B ~3~~E~O~~fiRESS 
LOAD DISK ADDRESS 
CHECK FOR RM03 DRIVE 
LOAD CYLINDER ADDRESS 
RESTORE CALCULATED CYLINDER 

GET EXTENDED MEMORY BITS 
SHIFT 4 PLACES TO THE LEFT 
TO LINE UP WITH RHCSI 

SAVE THE SHIFTEn AITS 
CONTINUE 

SAVE THE SHIFTED BITS 
CONTI NUE 

ADDRESS 

ADDRESS 

ADDRESS 
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CLEAR: MOV ~W~2~~~iC S2 
; LOAD UNIT ADDRESS 

MOV 'wll¥UE A DRIVE CLEAR NOP 
Nap ;rOR DRIVE CLEAR TO ,INISH 
BREAKS, BEGIN ;TEMPORARY RETURN TO MONITOR •••• 
BREAKS, ~EGI N ;THEN CONTINUE AT NEXT INSTRUCTION. 
HOV ~21 ~RHCSI ; ISSUE A PACK ACK 

1S: BIT Blf ,@RMCSI 6 FUNCTION DONE 1 
BHE S ;Tlij~6R~R~Tft~~GRN TO MONITOR •••• BREAK~,BEGIN 
BREAK ,BEGIN ;THEN CONT.INUE AT NEXT INSTRUCTION. 
8R IS ~C~~lRW:~TBIILL DONE 25: ~OV a-1 fRHAS 
~OV 81T 4~~R"CSI ; CLEAR ANY CONTROLLER ERRORS 
HOV ODl,A MOF ; SRT BIT FOR 11 FORMAT 
RTS R5 ; RETURN 

GOGO: MOV UNITNO ~RMCS2 $ ~~~D[~~~~U~¥L~~+RY POINTER HOY rTRUpf"VECTOR 
BIT ADDR22, ESI ;U1701 
SEQ S ,NO 
MaY @RMAA,PAlR IGET 18 BIT AODR 
ASR XMEM ;SHIFT EA BITS TO POSITION 4,5 
ASH XMEM 
ASR XME~ 
ASR 
MAP22S, 

XMEM 
BEGIN,PAlR ; GET 22-BIT ADOR FROM IB-BIT ADDR 

MOY PA22'~RMBA ;LOAD BA REG 
HOV EA22~ R"8AE ;LOAD BAE REG 
BIC m~ 22 ;CLEAR UNWANTED BITS 
SIIAR ;LOAD INTO BITS B,9 
MOY EA22,XMEM ~~g:g ~~f~N6~nSijlMA~~08i~~CTION COJF, 

1$: BIS XMEH,FUNC 
HOV FUNC,~RMCSI ;EXECUTE THE FUNCTION 
EXITS,BEGIN . ;EXIT TO MONITOR. HODULE WAIT FOR 

NTRryPT: 
~iRQS;BEGiN;i~----------;-QUEUE-UP-TO-CONTINUE-AT-is-ANO-RTi-----
;----------------------------------------------------------------

IS: JSR ~~,ERROR3 ~RRgU§C~E~~~T~G~OG~TURN RTS 
TST t l+ 

NO ERRORS, SKIP RETRY 
TST R5 + 
RTS 5 RETURN OK 

SEQ 0011 

SEQ 0018 

INTERRUPT. 



m 
746 
747 
748 
74'1 
750 
751 
752 
753 
754 
755 
756 
757 
758 
759 m 
762 

U~ 
765 
766 
767 
768 
769 

m 
772 
773 

H~ 
776 

m. 77'1 
780 

m 
783 
784 

n~ 
787 
788 m 
791 

U! 
795 
796 
797 
798 
799 

MACVll 30ft(1052) 12-DF.C-?~ 16:27 P~GF 21 

ROOM: 

45: 

5$: 

DROP: 

1$: 

2S: 

MOV 
MOY 
BlTR mR 
MOY m 
HTS 
B ISS 
RTS 

SAVo THE CURRENT ALOCK NUMBER 
GET THE TRANSFER SI1E 
PLENTY OF ROOM LEFT ? 
YES, CONTINUE 
CLEAR 32K INDICATOR 

; LOAD MAY. NUMBER OF BLOCKS 
"EXHAnST OF ALL ALOCKS 
; YES() MUST BE A REAL ERROR 

~ ~~t'~~~R~E§SRFLAG 
; RETURN OK 

.*********************************~**.**************** *.******* 
~TS PC ; RETURN 
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174360 
175454 

000302 
001000 175454 

177640 

002000 175434 

001430 
175420 

173612 

000000' 007010' 

020000 175354 

000400 

040000 

040000 

175334 

173616 

175354 

175334 

175336 

000000' 001600' 

100000 175334 

000000' 006752' 

ERRORS: 

22S: 

1S: 

11$: 

2S: 

H: 
000000' 006756' 

000000' 006762' 4$: 
175254 5S: 

001060 
175246 
000200 175226 

88mr mm 
004400' 104406 000000' 001600' 

88lm: mm mm 

65: 

1S: 

B$: 

CLR BADS~C ;CLEAR THE BAD SECTOR FLAG 
~~I ~~MC 1 ~y~~TENTION OR ERROR? 

~~t f~~~~~@RMERl jN~D8~E~~ ~~E~~~6wF~NTION 
3~g R~.ROOM S ~~§,C~~TI~UK REAL ERROR 7 
BR RE,YNC ; NO, CONTINUE 
~A~ B~!~~g,@R~DS ~~lg LBT SET? 
JSR PC~ERSUBI i LOAD ERROR INFORMUION 
~n fR CS2 iJg THIS A DATA UTE ERROR? 
INC Dt~CNT iADn 1 TO DATA LATE COUNTER 
~~l 3fIT2 ,SRl ~~~PE ERROR AND COUNT IT? 
MSGNS,BEGtN,DLTERR ;ASCII MESSAGE CALL WITH COMMON HEADER 
BR 5S iCONT 
BIT #8IT13,@RMCSl i MASSaUS CONTROL PARITY ERROR? 
BNE 35 ; YES 
BIT #8ITB,@RMCS2 i MASSBUS DATA PARITY ERROR 7 
BNE 4S " YES 
BIT iBIT14,AR~CS1; TRAnSFER F.RROR 7 
BNE 2S ; YES 
BIT #8IT14,~RMDS i ANY DRIVE ERRORS? 
BNE 55 i YES 
TST ~~MAS ; ANY ATTENTIONS ACTIVE? 
~~~ ~ TYP !u~~~~W~O~~~N~E 
.**.****i~~****~ft****.**'***********~***************** ********** 
~~~~~~'~~;!~'Il~~t*****.'*~~~~I:~*~~~~ITI~~*~il*~~!*~~*~~~~~~*t~UND 
6R a$ ; RETURN 

gAl eRIT15,@R~ER2 

MSGNS,BEGiN,TRERR 
BR 5S 

;A BAD SPOT 1 ****** 
;BRANCH IF so •• ***** 
iASCII MESSAGE CALL WITH COMMON HEADER 
; GO DUMP REGISTERS 

MSGNS,BEGIN,MCPERR ;ASCI1 MESSAGE CALL WITH COMMON HEAnER 
BR 5$ ; GO DUMP REGISTERS 
MSGN$,BEGIN1MDPFRR iASCII MESSAGE CALL WITH COMMnN HEADER 
TST ~RM S i ANY ATTENTIONS ACTIVE 1 
B~Q 65 ; NO§ CONTINUE 
~O~ k~6:HRo ~ ~~v~ ~AC~F~~TO~H3i~AD~~~~EAT IS 
BIT BBIT',@RMCS2 I CAN DATA BUFFER BE READ? 
BNI 75 ; YES, CONTINUE 
HOV IZEROLRMOR ; NO, LOAD DORESS flF ZERO 
MOV 1 ERKTYP "DATA ERROR ,******* il** •• *.**** ••• ,***_*******.****.*.***** •• ************ ** 
;~~§~~'f~~!~'I~~~~******'*~~~~*~~ll*tl~*~~*~~~!~I~~~*******~***** 
MOV RO,RMOB ; RESTORE DATA RUFFER ADDRESS 
JSR R5,CLEAR ;GO CLEAR OUT ERRORS 

SEQ 0019 

SEQ 0020 



~~~~Dg~~{~11 Sr~!~~C~~~R~~~r~ MODULE 

AOO 004416" 000205 
;8~ 88::~~: 8Y~~~i l~~%~~ 174046 
-03 004432" 00020, 

~~A~D8~~{~lt Sr~!~~c~~ijRrA~i~ MODULF, 

804 gg~m: mm A05 
806 
"07 
808 
ROq 
810 n ggU~~: Og5W A6a8H 813 002426 
"14 004452" AO~012 
815 gum: °a6Z6? 174042 113n6 
016 00t4~4" A~~~h R1"1 mm 818 

gg4M: AoMI 002402 
819 
~3~ i8mo; °m8~ 174020 173752 
822 
R23 01518" b05°g1 m~H 824 o 5 4" A427 00235, 
~25 8045~r 1~7 0 173732 
826 045" 7 7 174042 
~27 0045 " 8814h 2q sum: 8As~67 H4m 175046 
829 

I1hp RJO 004!>4f 005067 
~H 88m : go~m AOn28 175050 
833 004564" ~~~414 q34 004566" 1 767 175042 173666 
R35 
8lb 004574" 062767 000001 173660 m 004602" mu~ Hm~ 173744 
P30 004610" 173736 
640 004616" 000207 

MACYll 30A(1052) 

RTS 
9S: JSR 

MOY 
RTS 

MACYl1 30A(1052) 

RESVNC: TST 
RTS 

12-DEC-78 

R5 
R5 CLEAR 
'sf,SADSEe 

12-D£C-78 

~§5)+ 

16:22 PAGE 23 

16:22 PAGE 24 

;SKIP RETRY 
; RF.TURN OK 

,THIS R~UTINE DETERMINiS IF THERE {~ ENOUGH ROOM ON THE DISK TO 
~~~L~:OA~~H ~~A~~~~~RS ~ON~~§yt~0~:DMT80~~St~R~:SYNC TO 

BLOCK: INC BLKI STEP TO N~XT BLOCK 
BITB UITl,FLAG 8LOCK g I CYLINDER 410. OR HIGHER 1 
BNE YES G ADJUST RLOC[ • 
CMP MLOWCY,BLU BLO~K l IN CYLINDER 410. OR LOIIER 1 
8H1 UKl ~5S'R~sI¥RKLOCK CLR 
81SA !~ITl,FLAG SEf HIGH RANGE ,lAG 
SR RETURN 

IS: CMP MHICy,eLKl ; ,~gcKRIT~:NWITHIN RANGE 7 BAI asu CLR 
fthlTlfi&LAG 

1 NOf'R(SET 8LOCK ft BICR ; SE F AG T LOWE RANGE ,OR HEW PACK CYCLE 
2S: HOV M6~fif ITRANSFER PAREM~TF.R FOR co YRT 

1ST 
8EQ C NYRT !~~l:~HR'~3'~MO 7 
MOY UNITNO,8RMCS2 ;LOAD THE DRIVE ADDRESS 
8LK mm l~E~if ~~~I~D~~Dl~Dfi~8ER ADDRESS LR 

IRis T THE EAAC~ AID SECTOR ADDRESS CLP DSKADI! 
CMP f400.,8RMDC ;OYER CYL 4 0 1 
BLOS 

;iMDC CYL 
IBRANCH IF SO 

MOV I 
NOV RMDC(CYLS A9 , 
Allll 1,CY FHE NUMBER CAN MODIFY TO INCREMENT 

THE CYLINDER ADDRESS 
MOV JRMDA,DSKlDR ; 
MOV RNDA,DSKADR ; 

3S: RTS C 

SEQ 0021 

SEQ 0022 



m 
843 
844 
8(5 
M6 
M7 
848 
849 
850 
85~ 
~~3 
854 
a55 m 
858 

3~3 m 
R63 
864 
865 m 
86~ 
B~o 
m 
873 
874 
875 
876 
877 
8~8 

h~ 
BB2 
eSl 
884 
885 m 
888 m 
891 m 
894 
895 
896 

MODULE NAeVI! 30A(1052) 12-DEC-78 16:22 PIGe 25 

88~~~~: 8°~R6~ i~3~~~ CONVRT: CLR 

004630" 1850~7 °1°23261.56' 004634" DI6?!!! 7 , 

000632 

113570 

002226 

173600 

001440 113555 

000632 113546 

002155 

000004 173524 

25: 

3$: 

00C005 002125 4$: 

173536 173502 

000004 17 3472 mm mm 55: 

173444 

000004 

000254" BADLOP: 

mm 1 $: 
000255 ' 

000002 

173410 000254' 2$: 

mm mm· 
177777 

000003 113352 
000002 m 

5$: 

CLR 
CLRA 
MOV 

MOY 
alTS 
BEQ 
MOV 
eM? 
BtO 
INC 
SUB 
BR 
eM? 
9Hl 
MOV 
CMP 
aLT 
INC" 
SIIS 
BR 
1ST 
BEQ 
ADD 
DEC 

~~PA 
BCT 
eM? 
BCT 
SUB 
MOY 
MOVA 

CLR 
eMP 
SEQ 
ADD 
BR 
ADD 
CMPH 
SEQ 
ADD 
BR 
CMPA 
BHI 
ADD 
CMPR 
BLO 
HOV 

~fiB 
AOu 
1ST 
BPt 
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muo: mZ 67 

smd: 8m9~ 
005162" 8227h 
005110" 01413 
005112" 822771 
00520~" 01407 
00520 " 822777 
00521" 01403 

020025 

024024 

020024 

173316 

174446 

174436 

174426 

114416 

RM03CK: 

IS: , 

JMP 
eM? 
BHI 
RTS 

)SELoCT OTHER BLOCK 
• END OF TABLE 

;NO£ THE~ BRANCH BACK 
; R,;TURN 

RM03CK 
"WRITE", 

SEQ 0023 

SEQ 0024 



m~Dg:~fPl SYSTEM cK'RC!Sf.R ~~DULE 
12-DFC-'Q 16:11 

Q13 0~5~F ' 005261 113344 n4 OU5 6' 142767 000010 001644 
02~ 00, 34' 022167 000010 113330 
926 005242' 003404 
027 8m~3: 92~ mm 173310 

020 U05252' 000411 
'lJU 005254' mm mm mm ~H 8gm~: 016'67 P3262 1'3162 
933 00527~' 000207 
934 
935 
Q3f. 
937 

m 005300' 012767 011771 173150 
0'0 00,306' °mn 17476fl 
041 mm: 004000 17426~ 
042 801013 
943 mm: l%m~ GOOOOO' 
944 000000' 
045 O~ 5332' 005367 173120 
Q46 005336 ' 001363 
047 00,340' 104403 000000" 001014' 
94~ 005HA' 000405 
040 005350 ' 004567 17615 a 
g,O 000354' 004567 000122 
051 U U5 ]60' m4 g1 952 88m~: 000226 
953 012167 000006 172512 
()54 
95~ 005314' 104405 000000' 001600' 
956 
951 005402' o 12'-i~ o~m~ 174170 
958 005410' 004161 
059 mm: 104403 booooo' 007024' 
Q60 000161 175414 
061 OU542~' 000207 
962 

~~4~Dg:-~!~11 Sr~!~~c~~~RiJ~f~ ~nDULE 

~u 
965 
066 
961 
06~ 
969 
070 
971 
072 
913 
n4 
975 
016 
971 
91q 
979 
080 
981 
082 
983 
084 
085 
986 
oS7 
QBB 
QHO 
990 
991 
992 
993 
994 
095 
996 
997 
99B 
990 

1000 

188~ 
1003 
1004 
1005 

006 
1007 
1008 
1000 
1010 
1011 

005430' 017701 114162 
005434' 017704 174150 
ggg::~: 8A~68j 000001 

mm:mm 
005452' 005203 
005454' 006302 
005456' 032702 000400 mm= °8A71~ 
005466' 842184 000007 
005472' 050304 
005474' 010477 174110 
005500' 000207 

005510 ' 
005574' 

m~8~: 
005610' 
005612' 

005614' 
005622' 
005~30' 

014167 
010167 Slam 
005121 
00,722 

016761 
017767 
000207 

173064 
114016 

000100 

000400 

004000 

010000 

040000 

112312 
172302 mm 
173160 
173752 

114100 

112256 
112252 

~ ACVIl 30A(l052) 12-DEC-18 16:22 PAGE 21 

FDUNIT: INC UN ITNO COUNT A DR lYE 
~ICR ~BIT3~FLAG CLEAR END OF DRIVES FLAG 
CMP R.,U !TNO ALL DRIVES CHEC~ED ? 
RLf. D~IVE ~a;'I~ONk~~GD~~~EO~H8~~~E~ ASR 
BCC fDUNIT ~~f"~~ TRY ANOTHER DRIVE 
BR 2$ 

15: B IS R ~B1T3 FLAG SET END OF DRIVES fLAG 
MOV -1~uhno ~~~¥fiR~R~~&S~gU~~Y~ES MOV VI E,DR [YO 
RTS PC RET"RN J5: -------------------------

;SEllf. THE DRIVE BY READING CSI REG 

NOTRDV: ~nv 117111,CL< SET THE TIMER 
45: TST RMCS1 GRAB THE DRIVE 

BIT BITl1,.R~CSI DO I HAVE THE DRIVE nVA7 
b~E ~ YES 
BOUK§,BE,IN TEMPORARY RETURN TO MONITOR •••• 
BREAK ,9EGI~ THEN CONTINUE AT NEXT INSTRUCTION, 
D~C CLK ~g¥N603E nhiR IES 
~~~NS,BR~iN,NnT ;ASCI! M SSAGE CALL WITH COMMON HEADER 

3~R ~tCLFAR COULO NOT GET DRIVE 
25: RESET THE CONTROLLER AND DRIVE 

JSR R5,R;';ADV IS DRIVE READV ? 

~~R ~~,ERSU81 ld~6 ~2~6~N¥~FORMATION 55: 
~~¥*.***f~,~~~r!~*.****~ DRIVE NOT AVAILARLE 

********************.****************** 
4kOER~ REGIN TAakE .~~~~~.~~I.~iI.~~!~~.:~:.I!~~;~~I •••••• ;**** ,*****,*** ******* 
~~~ ~130~~~CSI RELEASE DRIVE 

S~~~ED~~LLT~lT~R~~~MON HEADER M~GN$'BEG1~fDRP ;ASCI[ II 
JMP FIN COULD NOT GET DRIVE DROP MODULE 

15: HTS PC RETURN 
---------------~--------

~ACVll 30A(1052) 12-0EC-7Q 16:22 P'GE 28 

WHO: 

IS: 

2$: 

READY: 

IS: 

MOY 
MOV 
MOV 
CLH 
B[T 
BNE 
INC 
ASL 
BIT 
BEQ 
RTS 
BIC 
BIS 
Mnv 
RTS 

MOV 
MOV 
15TH 
BPL 
BIT 
B~Q 
~IT 
BEQ 
BIT 
BNE 
BIT 
BEQ 
BIT 
8NE 
1ST 
BMI 
RTS 
TST 
RTS 

ERStJB2: HOV 
~nv 
MOY 
HOV 
TST 
TST 

ERS IIBI: HOV 
MOV 
RTS 

fRMAS Rl 
RMCS~~R4 
~lTO, 2 

R2, HI 

H 
R2 nITB ,R2 
PC 

~I'U 
R4~@RMCS2 
PC 

GET THE ATTENTION SUMMARY 
SAVE THE STATUS REGISTER 
SET POINTER TO DRIVE. 0 
ZERO THE DRIVE COUNTER 
rIND IT 7 
YES CONTI NUE 
~~f'~S~§f~~NtoT~~X~RB~iv~OUNTER 
ALL DONE 7 

~g~E~gD~GtI~D -- NO ATTENTIONS SET 
CLEAR OUT OLD UNIT NUMBER 
LOAD THE NEW UNIT NUMBER 
RESTORE THE STATUS REGISTER 
RETURN 

; LOAD UNIT ADDRESS 
! ga~~Es~~Ig~ ~N RO 
; NO ! ~8LIfME VALlO 7 
; DRIVE PRESENT 7 

~ :2ITE LOCKEO 1 
; YES 
~ ~5DIU~ ON LINE 7 

; ANY ERRORS? 

S Xi¥ENTION SET? 
; YES 

;
!. RETURN READY 

SKIP INSTRUCTION FOLLOWING 
RETURN AS NOT READY 

LOAD THE DATA 

CALL 

LOAD ADDR~SS OF DATA WRITTEN 
LOAD THE nATA 
LOAD ADnR ~SS OF DATA RHD 
RESET REG, 1 
RESFT REG. 2 

LOAD ADR OF CURRENT CSR 
LOAD CONTENTS OF CURRENT eSR 
RFTURN 

SEQ 0025 

SEQ 0026 



MACYII 30A(1052) 12-0&C-18 16:22 PIGP 29 
SEQ 00 1 1 

000040 mm RP.ZET: 
111111 
m166 mm IS: 
OOOOor mgg6" 
112650 
000004 172112 
000000" 001600' 

2$: 
I 

m~D8~ml1 SH!5~c~nRrtm MODULE MACVll 30A(1052) 12-DEC-78 16:22 PAGE 30 
SEQ 0028 

1033 8m~3: 81sm mm SETUP: MOV ADDR PO , GFT DEVICE ADDRP.SS 
1034 MOV R0 6RriCSI I GENERATE REGISTER ADDRESSES 1035 005134" oA8720 TST ~R )+ 

m~ mm: gb5~1Z 113640 MOV °6 RMWC TST (R )+ 
1038 88m~: Ob~~2Z 173634 MOV R06RMRA 

1039 
TST ~g6~MOA 8tO 005152" 010061 113630 MOV 

104~ mm:mm TST (R )+ 
173624 MOV R0 6RMCS2 1043 005164" 005720 TST ~g6~HDS 19t~ mm: °b006Z 113620 MOV 

TST (R )+ 
1046 88 57Z4" hm7 173614 MOV R0 6RMERI 
1047 60 0" 57~0 TST ~~6~~AS 1m 00~002" 0100 1 113610 MOV 

8Myg: gnm TST ~S6aHLA 1050 173604 MOV 
1051 006014" 05720 TST (R )+ 

im 88m~: glW7 
173600 MOV ~26 ~~DB 

006023" ~ o~~ TST 
1054 173574 MOV R06RMMRI 
1055 00g03 " 00~720 TST ~~6~HDT 056 00 0 2" 01 069 113570 MOV 
1057 m84S: gml TST ~R )+ 1058 173564 MOV °6 RMSN 1059 006044" 05720 TST ~R )+ 

m~ 88~8~r 8?0~61 113560 MOV 06 RMOF 
605" Bo~9 1ST (R ~+ 1062 173554 MOV R06 Mnc 

1063 oogo~ " 008720 1ST ~~6 ~HHR 1064 00 0 2" 81 ~61 113550 MOV 
1065 mm: ~Ro~~ TST ~~6aHP<R2 1066 173544 MOV 
1067 006074" 005720 TST g6~HER2 1m 0060gf 010067 173540 HOV 

8821 : mm TST ~R )+ 1070 
006 13- 008720 

173534 HOV °6RMECl 
107~ TST ~~ ~~EC2 m3 0061 2" 01 067 113530 HOV 

0061~6- 8~C67 001000 171132 BIT iA60R22,RF.Sl 111170 ~ONlTOR? 
1074 8m2~: 01 m ~5~ &OR,PO 

;NO 
1075 Azm 4 ,LOCATE THE RMBAE 

19l~ mm: 062m 100008 
ADO fO RO IASSUME 22 REr,ISTERS 

OO~14r 86~486 171652 BIT 8Ih5,SRl 132 REGTSTER ? 

1M BEQ ft~4 RO 
IBRANCH IF NOT 32 REGISTERS 

00 14 " 06 7 000024 ADO ,ADJUST THE RORAE AnORESS 
108O 002 52" 010~67 113472 3S: IIOV 06 ~MRAE 081 go 158" 8YR 20 TST ~~ ~~CS3 1082 0616 " °SZ mm MOV 
1083 

006 r- °r7 IS: /lOV VEfTOR,RO ; GET VECTOR ADDRESS 

m~ &061 r 0 i720 mur MOV m~l~HO)+ ; SF-T pniNTER JUST IN CASE m : ~ om ~nR ! SET PRIORITV 
1086 2S: PC Rf:TURN 



., 

=~~V~H~~{~11 Sr~!~~c!~~Pfllf' ~nD"LE 

1m mm: m043 O~lm 041101 
020040 

1089 006216' 051185 84h22 022522 
1090 
1091 og~~~4: 848 040440 mm 10~2 &06 3~' 041123 85m~ 10 3 8g~240: 34m3 mm 1M 0~1105 006~~~' Oh5~~ 000 
10Q6 086257" 0 046440 051501 
1097 o 6264' 0411~3 05A 5f mm 109P 00 6~n" 0405 4 04 5 4 

im 006 ~O" 0405~8 0445 2 mm OO~J r 0200 051105 
lUI 00 3 "022526 000 

1102 0061P" 04 042040 OHm 1103 006 4' 042528 020040 
1104 006331' 04 042040 047522 
1105 006336" 0')0120 mlg~ mm 1106 mm: g~mg 
HS~ 041ho 042505 

006360' 042504 82~m 000 
110'1 006365' 040 0~0!05 051127 un 88~372: mAlA 8Hm oogn~, 042524 m4~g 
1113 00 412' 045503 0208~8 1114 mm: oday 

042522 
p15 

040m 116 006425' 040 040564 
1117 006436" 046040 052101 mb~ Hn 88m : 051~8~ 047522 

1120 00644~' 040 °m~2 053111 
1121 006454" 0201~5 

842101 mm 1122 8g~m; 04250~ 1123 
1124 006471' 040 mm 046125 
1125 00647~' 020104 mm 1126 006504' 042507 020124 

lin gg6~H: 053in 022505 000 

00g524' 047516 
057531 020137 

1129 82012~ 0~0101 
1130 mm:mm 

8Uth 
o 1881 

m~ 006545' 045 05011 ~ 
1133 00655r 048520 020104 046522 
1134 88~56 : g~ 18t 0~6°3° 040517 

1m 006~~~' onS05 o Ib 4 053111 

1137 006577' 045 0531~~ 051105 
1138 88m~: 8~m~ o~oOF 040502 

HU 06620" 0 ~117 &23h~ sum 
1141 006626' 04 503 mm 042105 
1142 006634" 050054 020113 

~~~~D8=~{~11 Sr~!g~c~~ijRrl~r~ MODULE 

HU 
1146 

UU 
1149 
1150 

m~ 
1153 
1154 un 1m 
1160 
1161 1m 
tm 
116~ 
11h 
h69 

1170 71 In 
1173 
1174 

iP5 un 
lH8 

Hd 
1182 
hal 
1185 

un 
1189 
1190 

m~ 
1193 
p94 
tl~~ 1m 

041501 
041101 

~ACYll JOa( 1052) 12-DEC-18 16:22 PAGE 31 
SEQ 0029 

I4ESI : .ASC(7. , TRANSFER ERROR" 

I4ES2: • ASCI1. 
, 

"ASSRUS PARITY ERROR" 

HFS3 : .ASCI1 , 
"ASSBUS DATA PARITY ERROR" 

"FS4: , ASClZ " DRIVE , 

~FS5 : ,ASCI7 , 
DROPPED' ' 

1011':56: • ASCI? " RETRY EXCEEDED" 

MES?: .ASCIZ " WRITE' 

MEsa: • ASCIZ . WRITE-CHECK" 

MF.S9: , ASCI7. HAO" 

MI'SI0: .ASCI7 " DATA LATE ERRnR~" 

~FSll : • ASCI? ' DR IVE N'lT READY" 

""512: .ASCI7 COULD NOT GET DRIVE!' 

MFS13: • ASCI7 " ____ NOT A 
RM03/RM02~" 

MfSLDP: .ASCI7 " .. DROPPED R~DP LOAD DRIVE" 

X,",ESI4: .ASCIZ '~OVER 32 BAD SECTORS RECOROED,PACK NOT ACCEPTA8I.E'" 

MACY11 30A(1052) 12-DEC-78 16:22 PAGE 32 
SEQ 0030 

X~ESI5: ,ASCI? -'RETRIEVING THE BAD SPOT FILE FAILS-- DROP MODULE'" 

.EVEN 
LDRIVE: NESLDP 

-1 
TRERR: HUn 
MCPFRR: HH77 
HOP~RR : mf71 
EXCEDl: NES? 

m~77 
EXCED2: MES8 

iH~77 
EXC~D3: MESQ 

rm77 
DL TERR: i~m7 
NOT: HHh 
TnUT: 

mH7 

ORP: MES4 
NUM8 

~m77 
IlRPl: MES4 

NUM~ 
n~ h 

MES14: mn~ 
HESI5: mm 
ADRl: .BL~B 5 
NUMB: ,Bvn 0 

.8YTE 0 

.EVEN 
TRYI : .8YTE 



~~~~Dg=~{fll Sr~!g~c~~ijRt&~r~ 

H36 881865" 
goMf 12g~ 0101 • 

H8~ 8S~m: 
1205 00 013" 

B8~ °8m~: 
g8~m; m~ 

1m mm: 
1213 
1214 

m~ 

un ~ m8~1 
BITIO : 00200~ 
BIT 1 : 00488° BIT12 : 010 a 
BITl3 : 0200 a 
BIT14 : 040888 BIT15 : 100 
BIT2 : 0000 4 
Bp~ : 0000\8 
~Il5 ~ 8888~0 
BIT~ : ooo~oo 

Bm ~ 88h~8 
BIT'" : 001000 

CHi" m~m 
BLOCK 004440R 
BRiaKS: A0 4401 
K~2 08881i~ 
BTODS : 1044~1 
BUFlN 000600R 
CDATAS: 108412 
CDERCT 00 I44R 
COli OCT iO 46R 
CLUR 83 ~4R 
g~;l g8h8! 
CONrIG 80805~R 
CONYRT 846~SR 
gRl 08 ~160~ CYCLE Rj026R 
CYL 000462R 

CYLSAV 
DAOCL 

000 m 
888 
000 

8~8 g g 

888 00 
007104" 

000001 

MODULE 

313' 
565 

199 
9~9· 

M 
8411 

1009· 
45U 

3W 
628 

MACYlI 30A( 1052) 12-UEC-18 16: 2? PAG! ~3 

m~; .RYTO 0 
.BYTE 0 

TRY4: .RYTE 0 
TPY5: • BYTE 0 
TRY6 : .BYTE 0 
TRY1: • BYTE 0 
TRY8: .RYTE 0 
TRY9: .BYTE 0 
TRYlO: .RYTE 0 

0 TRYll : .BYTE 
TRY! 2: .RYTE 0 ,NErD on NOT nEtETE FRO" conE 
FLAG: :m~ 0 
1RK: 8 FIX: .BYTE 

.EVEN -------------------------
• END 

MACV1l 30A(1052) 12-0EC-1B 16:22 PAGE ~5 
CROSS REFERENCE TABLE -- USER SYMBOLS 

501 

518" 
4~6 
~1~ 
943 
720 
813 

9RR 
990 

166 
1077 m 
1017 

7 0 1 
971 

521 
897 
615 

479 

n~· 
403" 
568* 

627 
651" 
643 

144* 
4RO 
499 
619 
944 
965 
818 

168 

m 

559" 

619 

628' 
811 
6~1 

~w 
516 
680 
941 

824 

992 

158 
924 

116 

680 

1024* 

B"2 
524 
696 
955 

841 

930 

H2' 
943 

643· 

903' 

SIS 

~44 

6~0 

817' 

1022 

661* 

569 
139 

1023 

B21 

1023 

513 
160 

1029 

823* 

834' 

~25 

836' 

592 
1BO 

841* 

SEQ 0031 

SEQ 0032 

599 
783 

"49' 



.. 

~R~~Og:~{~ll sr}!5rc~~~Ri~~r~ ~OOUL~ ~~5~~lR~~~~~g~~)TA~lEO~~-J~F.Rl~i~~OL~AGE 36 SEQ 0033 

DADST OOj010R 435 4381 

mm~ i8 m mi 
OLTCNT 8g~353~ 318- 404- 151" 
DLTF.PR I!W ORIn 0005!OR Ih# 921" 932" 
DROP 004056R ~W 958 
DRP 001024R 605 llqU 
DPPI mm~ 1m, DSKAOR 4~t: 463" 466' 512· 513" 514 625 640 658 831" 838· 839· 

B¥l~i gmm 
81r ~lr 42S 430" 434 43S 452 535 135- 932 1026-

EAh t~"i 41 
000512P ~5! 69S 699" 100- 101 

ENOIT~= l°~m 24~ m END' = 
~RRORS 84114R 711 744~ 

PRTYP OOO~ 06Q 222' m 1'14' 953" 1027-mm mm 754 100'" 
100H 

EXCEDl 88m~~ 585 !uu EXCE02 592 
E~CFD3 7002R 5'19 I~W EXITS = 104400 248. 
FDIIN IT 005F 2P 444 501 532 923' 92S 
FERADR 8883m 32H 3'17 
FILE 

t 4S1 512. FINT 003 42~ 36 441 455 500 511 537 960 
FIX 88Hm 1~B! 8lS' S24· FLAG m- 1m. 

538 556 55S- 718 720· 725· 813 847 
n4· 

FRn m~m 240~ 
103 FUNC ~~i: 6F* 631' 655· 702" mPH= b8 4mR ~61, 524 

55 590 
GOB 00~~06P mi 5'11 

~ggo m6m 
583 

636 651 669 6q1# 

mm= A833UR 248# 529 
~OH 

"~m~= ~838g5R iU! 774 955 1029 

rCONT 000 36R 
ICOIJNT 000040R 200 l mgL mmR 229 

2411 530 
(NIT 000030R lQ61 
INTP OOOpOR F8 • 402" 
LDRI~F. 006 4&R 

2U, 
1m' 

mM= mn4R m. 411 846 
~BL1<TR 000516R 844 

=m~~ mu~~ 183 mOl 1R6 115~ m~DP 8mm 1132# 1087 1158 

~=A~D8~~!r11 SI!!~~c!;~Rfl:f' ~ODULF ~ACYll ~0~(1052) 12-DEC-7S 16:22 PAGE 11 
CROSS REFERENCE TARLE -- USER SYMBOLS SEQ 0034 

~"SI0 006425R nm 1113 

~~m 006447R 1116 
gg6n~ 11m 1118 

MESl3 00~Ol4R m~J ~ES14 99 
MF.Sl~ 001050R 

1m. 
llQb 

MES2 006225R 
~ES3 smm 10961 iU2 
MES4 

118h 
1l~1 11"5 

~ES5 gmm HU MES6 1106. 1168 1111 
MES1 smm Hm m~ \tESR 
~ES9 0064~5R l!m 1m MHICY 0005 4R ~21 MIXDV 0005 4R 311# 473 26 904" QIQ* 
~LOWCV 000522R 339. 815 
~QOF 000520R 3381 S70 
MODNA'~ gmm MODSP m 246D 
MODI 000576R m: m' 409" m 6~4 
MSGNS 104403 499 58~ 5'12 599 605 760 180 783 786 947 

95<1 
MSGSS 104402 248D 

~m m~~AR 248. 
532# 571 515 505 

~EXTA 0032 6R 579 5~6 503 600 60H 

~8tROV g8m~~ 947 1116H 
450 506 545 939* 

m~PT= 88mgR 6R8 706. 
248# 

~m 007061R llR2 1196 1195# 
003046R 515. 

ONCf:E 000476R 325# 416" 
OPEN 000000 1~4 1'10 191 ~02 ~93 210 m 212 213 214 215 216 217 

219 221 223 24 26 221 231 n2 234 235 237 238 
239 140 248 H 

OrGAS = 104420 24"~ 39 
PAjCNT 000034R ~m PA • 000504R 6'11' 6'16 
PAn ggg50~R 334ft 691 

m~~ 248~ 108 
005726 ~ln POPSP2 026686 PRTV 00 0 0 248. 

PRTYO 0000 0 m. 248H 
PHTVl 000040 
PRTV2 000100 248 It 
PHTy3 000140 ~m PRTV4 000200 
PHTV, 000240 1 "1 248H 
PRTV6 000300 24B~ 
PRTV1 000340 m~ PS 117176 
PSW 171116 246' 
PUSH 005746 24S~ 



RMAD D~CI.ll SYSTE~ EXERCISRR MODULf ~ACYll 301(1052) 12-DEC-~~ 16 :27 raCF 1 'J 
XRMAOO.Pll 12-DEC-18 16:11 CROSS YEFEWFNCE TAALE -- ~SFR 5Y.HOLS SEG 003~ 

m~2 ; n~~i~ ~m 
RANNa" ° 4R 206# 
RBUH! 81~oR 232 663 mm 8881 ~~ Bi! m 657 

525 
R8UHA Ooopr m 411 Wu ~mY 88~5~ ~ 563 

448 504 543 050 9"0# 
RESTRT OO~534R J~5 ~w RESYNe 753 BOH 
RESI 8Mm obi 689 1013 
RES2 000060R 2~9 RETRX 80rO~R 5121 
RETRY! o 05 R M 

5761 RETAY2 00 122R 562 ~~l RETAYJ 003A5 4R 564 
REZET 44~ 101H 
R~AS 88r6bt~ 692' m· 787 ~~~ 10 IS- 1048' 
RMDA 8 16 4R ~~l 624' 657" 6Q7* 1018-

mH 0165&R 395% 698" lOBO' 
00160 R 375f 18W 616" 611 oR)' 703' 14:1 162 766 040 941 9~1* 1009 

1m 1m: RMCS2 OOHI0R 1042~ 461" 6~0' 6R7' 755 164 1 0 1 A2 R'" .64 Q?6* C)RO * 1017' 

RMCS3 gmm p6# lon' 
RMD~ 

3m ~69' 625' 640* 658' 838 819 1040' 
RHOS gmm liD 7 Q 3* 7 0 8* 1m: RNDC m# m' 627' 642' 832 834 1062" 
RMOS gmm 768 981 1044" 
RMDT 3~6# 905 907 909 911 1056' 
RMECI g01644R 3m 1m: RMEC2 81 646R h1i RHEP1 o 614R 748 1046" 
RHER2 00 642R 778 1068· 
RMHR smm ptf 18~3: RMLA a3i RMNR1 smm 385 1054" 
RMMR2 39 14 1066-
RMOF 881~36~ mi 684" 1060' 
RMSN 1058" 

~=nSCK 00t6~2R 376 ~w 638" 656" 1036' 

884Am 
47g 626 641 659 90H 

ROOM 71 # 750 
RSTFT 88°~m ~25 RSTR11 OO~~ 02R 2i2, 

519 521 523H 
SBAnR 1003* 
SEC 000 66R 321 842" 865" 870 872" 813 8~5 8B8' 889 893" 

~~mT mm~ 442 1033~ 

~g~m= ~oamR mf 796 

SPOINT 08g0FR 
203 

1911 
439 mlZ = 88 8lgR 190 m 602 758 1077 

SR2 000020R 1111# 

~~A~Dg:~{~11 Sr~!~~c~~ijRil~r~ MODULE ~~5I~IR~~~~~g~~)TA~lEU~~-~~gRl~~~~OL~AG~ 39 
SEQ 0036 

SR3 gmm 192' 
SR4 

ilIj 
SURT 400' 522 
STAr 8gm~~ STRT SF 541 560 10~4 nw 88m~~ ~13 SVRI 000064R M SVR2 0000~6R SVR3 

8888 ~~ SVR4 214 
SVR5 000074R un SWR6 0000~6R 
SYSCNT 80n ~R TABLE 0 0 R 774 1116 955 1029 

t3°~ 88n~3~ 367, 

TR~RR 0 ~1 2R 1~13 I~W 
TRK 08 Aor ~l~i 

868 874 882 1211ft 
TRP~FD= 0 9 ~ 580' 5ql 119R, t~~10 8818 ~ l~~h iW~ g078m 1208t 

TRY~ 08~065R 1~~~1 5RR 111196 

i"U °8~8~n ~47. 594· 5115 1200# 

TRY5 8070 OR 15~U 12021 
TRY6 8&W~R 12nf 
TRY7 ~ R l~g~t 

120H 

~R!~ 087M~ 1206. n g885i8~ ~431 :°3 ON~THO ooo~ 2R III 4tr 467 50S" 533 540· 670 6~1 130 739 ~2~ 023" 925 

88~323~ 
99 

~~Dm 65 f 

VA~ADR 8 oltaR ~~oi 1m: 
1083 

W80FEA g013 R j35 630 645 
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