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.REM

IDENTIFICATION
--------------

PRODUCT CODE:

	

AC-E971D-MC

PRODUCT NAME :

	

CXRMADO RH11,70/RM03,02 S P M
PRODUCT DATE :

	

FES 1979

MAINTAINER :

	

DEC/X11 SUPPORT GROUP
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
CORPORATION ASSUMES NO RESPON IBILITY 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 RY DIGITAL .

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS
NOT SUPPLIED RY DIGITAL .

COPYRIGHT (C) 1978,1979 DIGITAL EQUIPMENT CORPORATION

SEQ 0001
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1 .

	

ABSTRACT

RMA IS AN IOMOD THAT EXERCISERN03/RM02 DISK DRIP S ON AN
RHIIERH70 C ONTROLLER . I T EXERCISES THE DRIVES BY DOING WRITES
WRIT -CHECKS, READS, AND IN-CORE COMPARISONS . ALL ERRORS DETECTED
ARE REPORTED ON THE CONSOLE TTY .

2 .

	

REQUIREMENTS------------

HARDwARE : 1 TO 8 RM03/RM02 WITH AN RH111RH70 CONTROLLER
STORAGE : : RNA REQUIRES :

1 . DECIMAL WORDS : R25
2 . OCTAL WORDS : 0341
3 . OCTAL BYTES : 7102

3 .

	

PASS DEFINITION
---------------

SEQUENCE z((WRIrDTE RWRITE-CHECR ONREADS DATA-CHECK). ETHEFTEST BASIC
SEQUENCE

TESTTESTCSt
WANDRITEST10CHFCRSfS.MWRITE-CHEEKS SA4E, READS THE FIRST 256 WORDS,

4. EVECUTION TIME
--------------

ONE PASS OF RMA RUNNING ALONE ON A PDP-11/40 TAKES APPROXIMATELY 0 .9 MINUTE .
5 . CONFIGURATION REQUIREMENTS

--------------------------

DEFAULT PARAMETERS:
DEVADR : 176700, VECTOR : 254, BR1 : 5, DEVCNT : I
REQUIRED PARAMETERS :
NONE

6 .

	

DEVICE/OPTION SETUP
-------------------
MAKE CERTAIN THAT ALL DRIVES ARE POWERED UP, WRITE ENABLED, AND READY
THIS 4000LE ALSO SUPPORTS RP04 5/6 ON THE SAME MASSBUS CONTROLLER .
HOWEVER,THIS MODULE 1S NOT USED TO EXERCISE RP04/5/6 ALONE.

SEQ 0002
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7 .

	

MODULF OPERATION
----------------
TEST SEQUENCE :

A . SETUP DEVICE REGISTER ADDRESSES AND MODULE VARIABLES
B . RESET A L D IVES ON-LINE AND DROP ALL THAT ARE NOT
C . GET A STARTING SECTOR ADDRESS
D . GET A DRIVE ADDRESS
E . DO A WRITE -- IF ERRORS REPORT AND RETRY UP TO RETRY LIMIT
F . DO A WRITE-CHECK -- IF ERRORS REPORT AND RETRY UP TO RETRY LIMIT
G . DO A READ -- IF ERRORS, REPORc AND RETRY UP TO RETRY LIMIT
H . DO A DATA-CHECK -- IF RRORS REPORT AND RETRY UP TO RETRY LIMIT
1 . IF END OF PA S REPORT AND GO TO C
J . IF END OF DRIVES, GO TO C ELSE GO TO D

8.

	

OPERATION OPTIONS
-----------------
SR1 BITO

IFL THE ) RETRY LIMIT IS EXCEEDEDOONEANY FUNCTION, A HARD ERROR
IS ASSUMED AND THE DRIVE

SRI BITO CLEAR(O) :
IF THE RETRY LIMIT IS EXCEEDED, THE FUNCTION IS ABORTED AND
THE TESTING CONTINUES

SRI BIT2 SET(1
C OUNT DATA LATE ERRORS PUT DO NOT TYPE THEN OUT

SRI BIT2 CLEAR(O) :
TYPE O T DATA LATE FRRORS AND COUNT THEM

SRI BIT5
SRI SITS

SETA(1)0j

;FORM16
BITRMODE ;PDPRN-T11E1 PACKS

SRI BIT15
SETA

	

;22 REGISTERS ON RH70

SEQ 0003
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9.

	

NON-STANDARD PRINTOUTS
----------------------
A . MOST PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED IN

THE DEC/X11 DOCUMENT

B . ERROR MESSAGES DUMP THE CONTENTS OF THE 20 RHIIIRN03 REGISTERS
IN THE FOLLOWING ORDER :

RMCS1 RMWC RMBA RMDA RNCS2 RMDS RMER1 RMAS
RMLA RMDB RMMR1 RMDT RMSN RMDF RMDC RMHR
RMMR2 RMER2 RMEC1 RMEC2 RMBAE RMCS3 XFER CNT

BAD SPOTS

A . LOCATIOND256
pR

THROUGH 452 CONTAIN ROOM FOR 32 . BAD SPOTS .

THECFIRST WOeD
TAKES

	

THE
DWORDS .

	

AI DDR SpS . g

THE HIGHBBYTEOF THESSECONDWWORDSSPECIFIESITHESTRACK ADDRESS .

ESE SPC. URIV
THENBADU SPOTOFILEOIS ARETRIEVED FROMOALLODRIVESOF THE
AS 2IG2 NED IN THE BIT MAP »DVID1". C=

	

FILE)

OCATIONR 1760
,
MUSTCRE 4&ETETO10 1TO SEARCH BUSERPHADF SPOT FILE

SEQ 0004
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000130'

s

000000

000 4 ' 0 000

01146
8 ~2 : 808

' 00000
88820

000252'

MACY11 306(1052) 12-DEC-78

RBUFEE OPEN

WROPEA p PpE Np
WBUFRQ 1024 .

C DWDCT OPEN
FREE :

	

OPEN

NREIST
.1.15
.EN OR

ft~t~~ •f fffff .f . •1 lfftf . .fftf .f,f .ff .ff .f ., . .ff . ., .fff . .f, . .f	tf,fl,

SPSIZ

0

16:22 PAGE 8

; READ BUFFER CA BITS
;READ OF THE READ BUFFER
;YRETE BUFFER PHYSICAL ADDRESS
;WRITE BUFFER CA BITS
IN RITE BUFFER SIZE REQUESTED

)CDATA/DATCR R ERROR COUNT
ABLE

ICDATg A/

L

DATCK WORD COUNT

;MODUEESTACK STARTS HER E .

SEQ 0006

XRMADOEC/1I1 S12-
DEC

EXERC6SEq MODULE MACY11 306(1052) 12-DEC-78 16 :22 PAGE 7
SEQ 0005

000000' MODUL:,I 5
0000 DEC/XI §V

S1 7706OSEROS~Ek0A4D0E,BI44,UUFIR,T56 .,1024 .

000000'

y ODXCOM VERSION 6

	

23-MAY-78

REGIM :
0000 0g00' 046522 042101 040

'

~(BYgTEr~OOPEND I yMODULfi
AFDR

G :
:

1USED

	

OF

	

USAGE
0008?0 . 106050 VECTOR : 254 .0

TOIKEEPDTRACK

	

WBUFF

0 ST DEVICE VECTOR .000012' 240 BR1 :

	

BYTE

	

PRTY5+O 1 ST BR LEVEL .

00004' 00000 0
RR 2 :

	

BYTE

	

PRTYO+06.I ND PR E EL .
I EVICE ENDICAtOR 1 .0000 6' 000001

Molt
1 ;SWITCH REG STER 1

000014 888888

SRI .

	

OPEN ;SNITCH REGISTER 2

'
33

	

OPEN
3Saif . .f°: ., .f . . .f	f,,.f .Lg

;S ITCH REG S E 3R
11 C . . : :C#jijg,:f„f	f,.. . .

0880
0

80

4

' 6100 50
STAT :

	

150000
;MODULE START ADDR .START

000 ,
MOOSPSNIT:

PA SCN :
;MODULE STACK POINTER .pp 3 66 ' 0OORO ;PASCOUNT

300 .Ic
ou f :

SOPCMTI
HRDCNT :
SOPPAS :
HR SP AS 0
SY CNT 0

0000012 ;

0000060 .
00005

00000

00000
00 0000

C RAT I ONS PER

8
.?IT 8

SAVE I TOTAL A SOFT S ERRORS
;LOC p SAVE TOTAL HARD ERRORS

PASS
P
PASS

)LO

	

ASS
~O, P T SYS A ERROR*S D ACUMULATED4 . 0CRANPpMIM

C

ONITOR

R

USE

WHEN

	

MACROAN

11

	

IS CALLED
5n , 000000 RES1 IG 0 )RESEREONPOR M

08008 0 .
8880 00

RES2

	

0SSS

TR

	

OPEN
;RESERVED FOR MONITOR USE
ILOC TO SAVE R01 .

000012 .

S R2

	

OPEN ;LOC TO SAVE R 2 .

00 088 11
3

	

OPSN
;LOC TO SAVE R774 .

000074'

so 0118 .

000

001000

SVR5

	

OPEN

CSR

	

OPEN

ILOC TO SAVE R 5 .

)ADORTOF SGOODE DATA, RORD08I8i : 000000
SBA DR :
AC

	

OPENgSRDI ICApONTEMTS OF CSR .
88810 4 .

00
9

000000 ASTAT :i OPEN
ERRTYP :

STATUSP REG DCDRTRMTS .
)TYPE OF ERROR

888Eij1
00

0 00116 '

0001
U
2'

:
4

0 00 0 0 .

0op 0op 0000 0

000 4

ASBI

	

OPEN
OPEN

RSARi : RPSNRT
NOTrO :

IDNUM: 144
M

IEXPECTED DATA .

)REST A RT ADDRESS AFTERI END F PASS

IWORDS FROg M EMBMDRY gPpERT ITERATION
RIM OP IM

IDENTIFI ATIONTRUMBERM144
000126' O

v
000000 -

RBUFYA : BO IN
RRUPPAI OPEN

7READ LAUPPER VIRTUAL ADDRESS
;READ BUFFER PHYSICAL ADDRESS
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Z50
000254'

000254'

254 o0O 6o : I 4

25

	

8

	

;
1

259 0 8

	

=

181 8 000263 0 0QQ 3

267

269 0 00

	

1
271 0803

	

1. R 7

275 8083 : ' 7 7

Mp

212
283

216
287
28g 8q

291
2$3
295
2 9 7

6

300
301
302
303

000

ii

3 4 :
R R 7

03lt' 1

5001 3

0344' lZ 71

02 5
.1 q
' 17 77

8083 ' 1~ 0

8
00
80M:1i 7

8 81og .

	

X 3 7

DD04 :

MACY11 306(1052) 12-DEC-78

BADSPT :
.WORD

	

BADSPT

	

jBAD SECTOR TABLE ADDRESS
)BAD SPOT TABLE

yF RST WORD = CYLINDER ADDRESS
)SECOND WORD = TRACK • SECTOR ADDRESS

.WORD

WORD
.WORD

.WORE
:D

R

.WORD

.WORD

.WORD

:W
A RD

ORD
.WORD
.YO RD
.WORD
WORD
.WORD
VO ID

.WOR
W

D

.WORD

AMID.YDRD

WORD

.WORD

NB
.WOWD

81'D

.WORD

16 :22 PACE 9
SEQ 0007D: ;AD

XRMADO .P
DEC X11 S STEM EXERCISER MODULE

	

MACY11 308(1052)
1

	

T2- DEC-78 16 :17
12-DEC-78 16 :22 PACE 10

SEQ 0008
304 7777
306

00814 :

0431' 133334

	

.WORD -1

313
.WORD
.WORD8$8 3 M 71JJ7

	

,YDRD
3 0
314

88
14

	

.WORD
00045 '

	

/{

	

,YDRD -1
-1

00045 4 ' OR 0 000317 DLTCNT
: OYORD ;DATA LATE ERROR COUNTER

3301
CYL :

	

0
0 004146 ' 0 D00

;RISK ULATTEED CINDER ADDRSS
;MODIFIED CYLINDER ADDRESS FOR RM031

00

	

SECSAY : 0

323
CNT-

	

0
8 084 2' 8

080

	

PUMcI-
0

;CYCLF COUNTER
;CYCLE COUNTERI - DT03 SUPPORT

3

1

27
ONOEE :
8, SEC :

008558.0 00 8

	

FERADR: 0
;HARDWARE DETECTOR BAD SECTOR

30 )NEEDED FOR NMAP22 EROUTTINE
OF THE NEXT 15 LOCATIONS

134 000588'
11111,10

	

PA1ggM22

	

0

337
MR KRY :
MBLKTR : 0008516'

	

00

339 000524'
MODE

:
0

;HOLDS 1024 ND BLKS PER TRACK
)HOLDS BLKS PER CYLINDER

FTCINR
e

FIR ST A4 0 I CYL INDERSR TRACK)BLKSS TDATT I
34

0 0088380

343

000524' 00000

	

MHICY : 0
i

000p 52¢ '

	

0

	

T16:

	

4

;BLKS THAT FIT IN LAST 413 CYLINDERS (410-822)

MODEMODE;TT; H E SE C 5p LOC . EGET R MOVED O T0 ABOVE X 5 4 IF 16R BIT MODE
344 0 RC9S/XYLINDER

OSECTORSITACK345
3 46 000534' 0 O D

	

1 1: •1 8 :-25 .
410

)EXCLUDING - T

4

HE Y LAST E 254 BLOCKS I2)

413
352 000540 . 000007

	

'[1B : ABOVE IF 18 BIT NOD

355 88854M- 888833

	

28.
11024 E WORDO (1GE EIT)PBEDCKS/CYLIRDER

5

y CTORS TRA 7 5 ,R
SECTORS ON

FORMAT A ARE1PON U A8

	

30.

000550 . 034136

	

41?:'35 :-25 . :
F25F BLOCKS 22)IEXCLUDING T~EY LAST9
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36

	

)	

000552' 000000

	

ZERO:

	

0363 000554'

	

DSKADR : pp
365 000560'

	

DRIVES 066 000562'

	

BLKSAY: 067
370

8Q88 '

	

M
WCN

ITp MO :
372 0005

5 4
76 000000

	

M0D1 :

	

D

	

)NIXDY=-liiP NOT A RM03 OR RM02
373 0

	

4

	

BUM: RLKW 256 .
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3 6
4

	

TABLE :001t88 . 00 0

	

R'MCC C 1 : 0

liR
7

	

6
8S! I

	

8 88 8

	

RMD A :

	

3

30
80016

11

	

R"DSO :
38

	

0016'

	

0

	

RMAS :
gg

	

I

	

RMLA :00

	

1
39 8p6 00

	

D
11

0

	

RMDT1

	

0
3B8 001 6 0 •

	

RMOP

	

839

	

$0

	

RMD

	

UC

0QQ01b42 •

	

$

	

RMMR2

	

0

339y45 $p0
664 64' 0

08111110,

	

RMEC1

	

0p

396 00652 ;

	

,

	

RMCS3 0 g

3$R OO1%AR
4

' 1777 •

	

PER C?'
177777

12

SEQ 0009

SEQ 0010
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SEQ 0011

400
401

403

054
406
407

4

4 1} 0

4 15

4 1 0
4 1 0

4 53

4

431

434

55

446

450

455

458

445

453

9

I

g

3

001622"

00

001714'
00172
001~7I36 .

0
88

00176 2'

00004"
00 0 ° 2 •
0 0

so 8oso il

88

80

00054 :

002070'

00
0

00

Og

0175

OoIM :

002166'

0}# 767
676'

00

7 7

0 61
' 813700

012767

88 }37 ' 1

00 1 75

55255

5 4w 01
10

:1 .3
3°

845

	

4

860 . 1044 3

006400

167 7

10111

1 "
°06057

4}566 4' 00476,

005767

16 4' 00

	

2
000167

° 2
480 1776 26

808003 176 14

646800 176654
008526'
000040 176062

76634
00

800004 '

08g 7 176504

560 6 008044

088801

176514

608$88 . 006746-

000752

76460 176462

10547 176454

08088 004740

001

330

20

176372

000650

START :

2S:

3S :

1$ :

10$ :

12$ :

13S ,

DAOST :

CT :

y

NOV

JOY

NOV

	

~

O:81T12
BIT

MOY

MOY B

	

DVID1
CME8

	

816,8641

MOVE

	

1

9
E TB

DECO
ASE

ROY

	

MMBLfRV,R1

MOT

	

SW6)*,(R1) •

3 4 IY~R
°i0R

NODE

SBIT6,SR1

tGONCEE

°VICE

RATIONDTION
72564 WORDSDTOPMEM/ITERA?foil

RI 3Q~. ERO E ENDP OF /P= ASSA TESTER

;SETrUP ORA16
LATE

I
ERROR

(NORMAL
;GB? TABLE OF VALUES FOR 16 BIT MODE
yl gS BIT MODE?
)
;W0 1A BIT NODE . CLEAR FMT BIT

1BEGINADPETABILREAENTRIESR 18 BIT MODE

JSTORE F AN NENTY

1SET
MORE

	

ONLY FLAGS
7 CLEAR FLAGS
I GE DRIVE INDICATOR
SIP RM IS LOAD MEDIUM THEN
;BEGIN

A
INITLOAD-DRIVE

DRIVE U POINTER
I WHILE NOT POINTING AT LOAD-DRIVE DO
y BEGIN
7

	

POINT TO NEXT DRIVE
COUNT SHIFTS

0 RO
Rf

AS

BI TO

	

R 00fOVICE

Na SSON$,BEG G,LDRIYE

7 END

J BE G
LOAD-DRIVE SELECTED THEN

)AS
C II R

MESSAGE CALE EWITH COMMON HEADER

;IP ° NO DRIVES ARE SELECTED THENTIT

JMP

	

PRJAC

INI T

MOO

	

OVICE DRIVE

NOV may

,M~SR

	

PC..6ETUP
NO

JSR

	

PC,REZET

RITE

	

{B1T3,PLAG

JMP

	

FI8I
JSR

	

RS, READY
OR

	

PC ,NOTRDY

B

	

8BN

	

ADF1ONE

	

FINI

;BEGIN
DROP MODULE

;END

IR AgS~,S=[ OREA STZ ACK POINTERPOINTER S

ij INITIALEZE BLOCK E CCOUNTER

)RESET P CONTROLLERR ANDG DRIVES
)FOUND THE FIRST DRIVE AVAILABLE
;NO DRIVE 7
;DRIVE AVAILABLE
;DROP THE MODULE
DEVICE READY ?

;YES
;NO TRY NOT READY ROUTNIE

;DROP THE MODULE 7

;YESNDROPFMODULE AVAILABLE

RMAD DEC/X11
XRMADO .P

SYSTEM EXERCISER
1

	

12-DEC-78
MODULE

16 :17
MACY11 306(1052) 12-DEC-78 16:22 PACE 14

SEQ 0012

45 002172' 012 O1 254' 1S : Nov

	

g6 ADSPT,RI CABLE ADDRESS

45 8 88202" 8 552
3 (

40 737 25 :
MOO

	

-I,fRI) •
1) EC

JRESI
T

TO -1)DECREMENT 06E MORO

4 6 1 80 51367
j26~
3 2117Zp 0 886086 1763

4

0 0000 176330

BADFL : MDYB

	

2622. CIL

BRAN H IF NOT DONE
;RETRIEVE THE BAD SPOT FILE

463 00 40767 NOVA

	

0 DSRADR JSECMO(SEC-12K FOR LUS

Z

ER , BADKSPOT FILE)

65

4 6 7
,68

8

00366'

3

016 807
54 • 1 007

163 3 0 17 334
QDD

	

177352
NOV

	

UNITNO RMCS2
NOV

	

M6
NOV

	

60,(IRMDI

7 I8 16 NIT MODE ?
BRANCH IF IT IS

; OTHERWISE START FROM SECTOR I;OTHERWISE
DRIVE NUMBER

;SET TO TL 0
469 883362 .

00

01 377 7 0000 0 177316
BADFL2 :

)SET TO TRN 0,SEC 0 AT START TIME

471

45,

4477

88 302'

00 33 1 25 "

Z22786 "

005o 157

065467

44 5 000000' 000124'

176266

676246 176252
011

GETPA$,BEGIN

TST

	

AI5XDY
03CK
RBUFVA GET PHYSICAL ADDRESS FROM 16-BIT

;CHECK IF RM03 OR RN02
;Not THEM ?
)BRANCH IF NOT

RBUFVA

JSp

NOW

	

WCNT2
Z,YCNT2

RS READ

WORD CTR

;READC ONE LSECTOR AT A TIME

47 8 00 3

08342 .

2" 800667 0 °6 8
0'

000100 "

MOoO

	

R80FIN RI
;BRANCH

IF
ERROR

;BUFFER ADDRESS

4 86
482 00234 ' 046203

0 12 703

MOO

ADD

R,R2
L
R3

g

; NAX( 16 ABAD E SECTORS, EACH SECTOR
;Lg AST ADDRESS

DEFINED BY TWO

483 0 350 7 4 000400 M 96 ,R4
44 AS

6
WORD

4 0 5 5 0035 6' 1215 11 177727 1$ :
CA P

61,(R1)
IB6D T SECTORS STARTS AAT S 5TH

406 Og55~0 . 8734 177777 BER
;1,(R1) IBRANCH I IIF E ITT IS7

;ENTRYNFrOR BAD SPOT TABLE 7

410

492 00 406' 85 50
000002

Nov

	

2('81,2(82)
;LOA
7LOAD THE ITRACK A ANDE SECTOR ADDRESSES

404 00 4
2
. 820186

888006
0000 4 2$ :

CNP

	

61,84

3 JUS POINTER
DJUS POINTER

END OF TABLE 7

407
4, 9q 9

qq

0 0 3 4

00 3 4

4' 0 63 501

0' 18440) 07044' 000000' 3$ :

BMPS

	

3 	 R 3
;BRANCH IF SO
;OVER 32 BAD SECTORS RECORDED 7
;BRANCH IF SO
;LOOP BACK

32 BAD SECTORSMSGNS,MES 4 BEGIN

501
00 466

. 884767 OOD6D 4$ . JSRg

	

PCWPDONIt

;MESSAGE:O(VERp

E T AVAILABLEE 750
002451 :

004424 BBMIBB JDRVI
503 601066

003020 JSR

5 8 :T3,FLAC
5g5555
RI READY

BRANCH IF NOT
;LET DRIVE READY

506 006466 " 0 84763 002610 JSR ;TRY NORIVt E NOT V REA DY
DY

50p8 003472' OI3493 177777 176072 55 : NOY $-1,UNITNO IRALRg(S, ET H UNITS NUMBER
FUL

HAS BEEN RETRIVED THE BAD SPOT FILE

510
002500' 000425 BR

	

RSTRTI J • SOO N LT NE DRIV E
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-
MODULE MACY11 30X(1052) 12-DEC-7B 16 :22 PACE 15

SEQ 0013
512 00

511 00456' 10567

516
00,5,, :

	

403
517 007530'

	

167

$36036
887016
000306

176034

RETRX :

CMPR

	

I3D .ADSKADR
000000'

	

NSGN$,ME A SP BEGIN
JNP

	

1191

7 ADJUST 7 OESCTOR
)SECTORS 0,2 6	30, ALL TRIED

A'MESSAG I I RETRIEVE FAILS
0DROP TOE NODULES

AMAD DEC(111 SYSTEM EXERCISER
16 :

17 MODULE MACY11 30X(1052) 12-DEC-78 16 :22 PAGE 16
SEQ 0014

5 0 002542 . 0 0570 7 175722

RESTRT :
QSF6

	

RSTRTI
CNT

0 .

	

I
FOR

PORT

.1
. 608

000
p0p 0p 7Z55 55 6+ 167 177106

JOE

	

5TART 1
5

5 :6 002562 . 016767 17536X •
RSTRTI :

GETPAS,REGIN RBUFVA
176800 •

	

NOT

	

NCNTZ
Z,YCNi2

7i I /

	

SWITCH

N
I SgAYE R IC E BUFFER

	

DRESS FROM 16-RI? RBUPVA

S5 By

531

633

007606 ' 076367
11

J65

	

0
6467

007674 . 016777

175550

1

	

90
67

	

6

75142

;INIT BLOCK •C OUNTER F,MENT

O SAVER WRITB UBUFFERNSIZE
ATIOM

GET THE 2'S COMPLEMENT

y E? UNIT
T1'

SO BOTH PORTS

175760
STRTI :

175752

NEXT :
176756

Nov BLKI,RLKSAV

GVBUFS, BEGIN

M OT

	

WBUT
SZ,YCNT1

NOV UK TV O,ORMCS2

5 00 62' p05 175720 DVICE
I' WI~p,LUOKING FOR SAME DRIVEBE

	

LEFT 73
56

67
TOT 3 YE

T

5 3
533

l
6p1

10
6 4 :

000,6 7

6

	

0
000816 004226 1$ : BITB

g
BET3,FLAG

toy
I M0 DROP MODULE
}MORE DRIVES ON SYS?

5
54

5 I

	

I00

	

63 1 77777 175710 80Y t-1 UMITNO DRIVE
yYpgS CORRECT ES

	

ORUDUEL PORT RETURN

54+

5 16

6

08

	

~

	

g7

I6l'i

	

5 67

D

	

o 7

002506

008 66 1156

0 QQ$4150

AB Y :

1$ :

B

R

R
R

JON

R

CLR

RpS1 5$ ,READV K

PC NOTRDY

1IRY

)U IS ADRIVEKREADY ?
Y SS, CONTINU

y NOT READY GD WAIT UNTIL IT IS
f ZERO RETRF COUNTERS

1p

52 6 7

	

001563 00666 OR

T RY y
TRY

R5, UPDATT ;TO SEE IF RM03 OR RM02553 ;FOR THE SELECTED DRIVE



XRMADO
. P1i 11 3

12-DEC-78 16 :10

~~~ x 02311-
000 0

OOSCs

	

00,12,
0

557 so 75 64' 0]]} 0 4160

6

	

~

0 00236, • $a 0 51

	

137555x

563 00

	

6
67

	

6
7

0001 0167 00114

5 65 003 0 5 0015

	

6'

9
s is

	

81f : 030

	

000000 000126'

0030362'1.
005
04413 000000'Q

5
ggq

	

003060'
: 000167 177556

104410 000000 •
576

0 057' 5107 175527

7W 0 QQ 7 4-

583

Os OQ~ 60
604

oo

ill

5S$

i 6
'g 08
9

6

6
610

61

	

jfj

6

	

0Q3 003726

103 177626

•

	

000103 . •6

	

051Q12

	

003731 4' p

001663 177634

08040 00501 .
4
°a~

	

003700
s • Q0164 177612

006774'

6 0

	

02 - 180183 888880'

MODULE

115660

RMAD DE X11 SYSTEM EXERCISER MODULE
XRMADO .P11

	

12-DEC-18 16 :17

603 003216'
0

	

000001 174602

X06
00 3x= boo1

400

N 177 3 6 4

6 8

007024-

M4CY11 306(1052) 12-DEC-78 16 :22 PACE 17

GOC :

DAOCL :

GOA :

GOB :

CYCLE :

PIN : :

RETRYI :

I$ :

RETRY2 :

15 :

007002 .
15 :

RETRY3 :

JSR

	

R54WRITE

BITS

	

RRIT2,FLAG

SOT

	

-1 8LIJAG

IRS

JMP

	

RS
f

1

RT

T

2TC[

JSR

	

RE(RY3
COATA$,BECIN,RBUPPA

INNDITS,REGIN

JMP

	

NEXT

ELO

CMPB

JMP

YEITAC

f3,TRY1
I
G~C

MSGN$,BEGIN EXCEDI
J14

	

Nf
I "CB

REGB

	

QQY A
RY2

MP

	

A

MSCNS,BEGIEN4EXCE02

BEQB

	

ISBTRY3

~SCNS,BEYIIfEYCE03

S IF ERRORSE DATA IT AGAINAGAIN
3 RISE OVE~RF~LpOg W 7

3
U No CCLEAR OVERFLOW FLAG
RESET BLOCK V

y CpONTIgN[UEg CK THE DATA

IFE

I
R

	

TRY AGAIN

RR T SSRTRYMWRIT

,

A G AI AGAIN CHECK DATA
3 IF ERROR, CONTINUE

;MOXITRR E SHALL OTEST AK1I1Om ar PASS

DROP THEENDS,REGIN

	

y

SST

	

BAD SEC
;GET NEXT DRIVE

6 E

RECTED

CLTAR
UU

)THFLAG
;EXIT

i LIMIT EXCEEDED
TS

i NO SRETRY

;ASCII MESSAGE CALL
) GO TO NEXT DRIVE
; COUNT THE RETRYS
; LIMIT EXCEEDED

7I ND RETRY

;AS II MESSAGE CALL WITH COMMON HEADER

C3 OUTO TTHXT RETRYS
7 LIMIT EXCEEDED

3 ND SRETRY

;ASCII MESSAGE CALL WITH COMMON HEADER
y GO 0 NEXT DRIVE

MACY11 30A(1052) 12-DEC-78 16 :22 PAGE 18

NEXTA : BEN

	

1BITO,SR1

	

) NOOPSKIP TO I NEXT DRIVE
JSR

	

P DROP

	

Y

	

DR P OFF LADING DRIVE
MSGN$,BEG ti DRP ;ASCII His S*G CALL WITH COMMON HEADER

1St

	

JMP

	

NEXT	3 G ON TO NEXT DRIVE

.MACRO LINEUP
EABITS ; LINE UP CA BITS FOR RHCS1

NOV

	

R
BaTS,RO

	

; SH
13 L
IFT NE EELACES H TSH TTHE I LEFT

M0'
R
1 IMEM

	

3 SAVE THE SHIFTED BITS
.ENDM

	

LINEUP

MODULE

7

WITH COMMON HEADER

SEQ 0015

Sea 0016



W
D DEC/X11 SYSTEM EXERCISER
ADO .P11

	

12-DEC-78 16 :17
MODULE NACY1I 30R(1052) 12-DEC-78 16 :22 PAGE 19

SEQ 0017

6 0
6

	

003 42' 0111 67 7

625 000 03256' 016 77

g

	

g~3 16= $16167

000126

1 756 92

51
174626

6 751622

1781 0
556

175066
174532

o

66P010

11 0171
5 25

9 333
175764
174422

174764

17333

176322

175156

376 } 9' 2

1 7 6 0 4 6
175060

175034
76 0

3 76 3 44
174760

3

WRITE :

)

YRiTCK :

i

	R4 DISK DRIVERS

Nov

	

61 FUNC
MOI

	

WRUPPI,BR MMRA
JR

	

PCK[RH03
ANON

S

NOI

	

CILSA" YL
LINEUP Y OF ER
NOV

	

00UFEA,RO

M

S

0

3
V

	

R [y XMENimp

	

08
MOI

	

VCNTA F ONMWC
NOV

S

	

WHO PPPLg,pppRM A

JR

	

PC (K RM0SCR
.8A

NOW

	

CIL§AV,CYL
LINEUP Y UFEA
NSL

	

R UFEA,RO

3 LOAD BUFFERDADDRESS
I

CHICK C
FLKg(ND I03 AD DRB5S3

RESTORE CA CULATED YLINDER ADDRESS

GUT EXTENDED MEMORY BITS
1 S IFT 4 PLAC

WITS H

	

THg L FT
TO LINE UP WITH RHCSL

I
3 SAVE THE SHIFTED BITS HIT

	

CK FU
i
I

LOAD IWORDE COU NTRESS
NCTION

;
CHECK

DISK
RI pp
ADDRESS
A M03 E DRIVE

3
f RESTORE L CALCULATED E CYLINDER ADDRESS

t
f TO ILINE E UP AWITH T RHCSI

ILSPT
f
i SAYE THE SHIFTED BITS
y CONTINUE

i LOAD READ FUNCTION
y LOAD Y RD COURT
I LOAD DISK ADDRESSSS
CHECK
OAD CYLINDE

U
R 3ADDREE S

i L
R RESTORE CALCULATED CYLINDER ADDRESS

I
JUIPY XS EOQACESE TO R THY I LEFT

3 TO LIME UP WITH RHC 1S
f

SAVE
AVEITHE

SHIFTED BITS
I S

600 0033 4' 0Q 16700

037 0033160' 0633100
6 '35

	

2±' 810067
6S9

88885536 . 81}
677

641 883 6

	

624

643 00 092' 016767

6646 0
0 350 4 . 0 067$8

647 0034' 0D
6 S8D649 00345

•

	

6

45
U
2 00

	

88 46
653 0 344 11':

AS

	

R
ASE

	

R
JM

L

P

	

GOLO
NEM

UPDATT :
RTS

	

RE'
RLOCR

655 0 43

	

7
656

000446' 03 67 7

661

	

406 • 16767

62 5 8 8g18 1/
g0163 80

229 8835 2' 8 ;8 ;68

READ :

	

NOW

	

#171 FUNC
No

	

RI
JSR

	

PC[KRNpOSOK
MDA

No,

	

cv OgWEUPRBgUO PEA MC
O L

) M

ASE

	

Y0

NMV

	

R16XNEM

RMAD DEC/K11 SYSTEM EXERCISER MODULE MACY11 30A(1052) 12-DEC-78 16 :22 PACE 20XRMAD0 .P11

	

12-DEC-78 1 :17 SEQ 0018

071

	

06
76 600011 176040

CLEAR : NOW

	

UNITNO pRMCS2

	

3 LOAD UNIT ADDRESS
Y11,ER/ICS1

	

E A RI WE CLEAR00 551 1'

7? 00 6 00 5 :60676 $0$$

MOP

	

IWIST
BREAK ,BEGIN
BREAKG BEGIN

	

iTHINOCONTINUER AT T NEXT O INSTRUCTION .
;ISSUE APACK ACK

6 7 0 6 1 16810 15 :

	

y
FUNCTION DOME ?

61 0 00 576'
0 114 07

680 00 16 84 ' 3 127 7
605 007636 . 016705
689 003630' 81577 7
9

R
883652 8 767

880008'

6 707 00
114752

601000 .

1 751 0 0
176004

1742004

O NEAKG,B2

2

S1N
T30ENCS1

OREAK,B SIN

	

3
IN

S C2
ITHENbCONTINUE D AT NEXT O INSTR
; NE WAIT TI

	

UC*ION .
LL DONE

2S :

	

NOT

	

;CLEAgR AS SIT p(,(,

	

ERRORS
RTS

	

RO01,O

RNAS
MOF

CS1
I RII A SIT NFOR 011 R FORHAT

ERRORS
RETURN

COG 0 :

	

NOV

	

UNrIRBOpfNReMCgCTOR
I
SET

INTERUPT LENTRY POINTER
BIT

	

ASDDR22,RESI

	

Ii /70?
0036 65 = MI 174622 A09

	

IGET B BIT ADDR
690 00366

6'
066 2 67

74670
M NMRA,PA18

ISHIFT EA BITS TO POSITION 4,5
ASH

	

XNEM
D03676 '694

695 0

	

88667
74614

;00060'
ASH

	

XNEM
276'

696 00
0

000504' N P22S, BEG I N PA18

	

; GET 22-BIT ADDR FROM 18-BIT ADDR00
697
49 0 80 71

516777
17 444 557y 4 175266

N OV EA 2 2 RNBAE
;LOAD BA REG

g 0
2' 000,767

70
7

17155 56

174540

17454
SWAB

	

EA - 2

	

ICLFAR BUNWANTEDD BITS
IILOAD

	

TOTSET , INTO0
03

003760'
453

175600
IgI MEM

	

FUNCTION CODE
1S :

	

61$

	

ENEM,FUNC

	

RsTS
16641310 600060 . EXITS,BEGINC,NRMCSI

	

IEXECUTR THEE FUMETION
;EXIT TO MONITOR . MODULE WAIT FOR INTERRUPT .

86 003764' NTROPT :
787 003764' 000004 000000' 003772' IRQ$,BEGIN,15

	

y QUEUE OP f0 CONTINUE AT 15 AND RTI709

76

	

0001730=
000116 15 :

	

R5 ,ERRORS

	

I GO CHECK FER ERRORS
RJSR TS

	

N

	

; ERRORS DET CTED, RETURN005 25
715 08450' 000205

I3 NO ERRORS, SKIP RETRY
R?S

	

I
55;~

	

1; RETURN OK



XRMIDOEP/1
11

711 7
;20
77z222

126
7 7

730
71

4
025
724
7
0

743

SY STE M
EXERCISiR MODULE

884{p01'' 81 70%

	

7
4442~,,
00002

004006' 042767
*1 '704'4 068

0040 0' 60 6486

000004
084854' 000285

04862 . 01 7780 174508
00

	

3

38181 ' 88 ,,31 6
00406 . 040167 174454

000000'
884118' ~8ao~9-
004112 . 000207

MACY11 308(1052)

ROOM .

12-DEC-78 16:22 PAGE 21
SEQ 0019

WBIt1 2, R3
4 01=0 F AG

S ) ,R A(R5•g

7 GETNTHEOTRANSFERESIZER NUMBER003054
003044

4$ :
003024 5S :

3
DROP :

1$ :

2$ :

000572'

)

NOT
BITR
B ECR
TED

y

	

p

	

E
CLEARC32k INDICATOR

REYRUSM

	

BLOCKS
B
LRID

ESS

	

USTA ERL ERROR
RTS

	

R5

	

7 RE=T'RN ERROR
BTSB

	

RBIT2,PLAG

	

I S E T OVERFLOW FLAG "
UK

RT

	

RS

ER
NOW

	

ONITIO,RO

	

I UNTOE IDRIVEO NUMBER
B Q

	

2

	

) If DRIVE 0 GO DROP IT
AR

	

R0

	

) POINT TO NEXT OR WE
DEC

	

) IS THIS THE ONE
BNT Ec

	

S1

	

)j N/~O LOOK AGAINF
sftllffffiLQlf

.C ,* .
fftttr}1QR~:fI: :1:R*Riflfftttff111fffr1f111f1tcg

;CONVERTTUNITNO TO ASCII ANDADRI
OTOA$,BEGIN,UNITNO,ADR1
f ffftfttf1111!•fftefttttttftfttfffftlflfftllf •ftlftfleflttttlff
RTS

	

PC

	

) RETURNB	

RMAD DEC,X11
XRMADO .P11

SYSTEM EXERCISER MODULE
12-DEC-78 16 :17

MACY11 300(1052) 12-DEC-78 16 :22 PAGE 22
SEQ 0020

745 004120' 00577p 7y 275454
ERRORS : BSI

	

RRMg CSI

	

IYATTENTION 8 OR ERROR
R 7PLAG

748 004132' 000417 001008 175454 225 : BIT

	

RRIT9,URNERI

	

NO
ADDRESS OVER FLOW

F 77NTION

75 0

053

00414 ; 064867 177640

0 0416 .
0pp 077 0014

800 175434 1$ :

SEQ

	

) NO CONTINUE
JSR

	

RD ROOM

	

) YES, IS T A REAL ERROR 7
BR

	

RESYNC

	

NO, CONTINUE
BIT

	

RPSYgNC
,BRMDS

	

7Y1S LBT SET?

81
756 004100' 100710 15470

NUDT1I70ADATA DATA
BPL~

	

11~, CSpT

	

E000NtERLATE
LATE

75 8 005176'
0005
32767 000004

173612
BIT

	

B5BIT2,SR1

	

)TYPE ERROR AND COUNT IT?

7001 00

	

' 004403 000000 .
.111

	

077 020000
007010' NSGNS,BEGIN,DLTERR

	

;ASCII MESSAGE CALL WITH COMMON HEADER

175354 11$ :
OR

	

51
?

HUE BIT

	

ICMASSBUS DATA R PARITY I ERROR
R 7

7
004
766

5
00

	

4' 6

004 6 • $ 771 000400
040000

00446 . 032
77 5

175354
175334

B Og ITB,NRMCS2 1a
BE

ERROR 7I
8 00 246

	

7 040000 175335
RA
NSFER

B IT

	

28IT14,8RMCS1

	

T
BIT

	

BBIT14,NRMDS

	

DRIVE ERRORS ?

07779
7 4

004+ 054' 08p 87p 2~j.(7 175334

004270' 104405 000000 . 001600'

R
TSB

	

BR

	

YES
MAS

	

3 ANY ATTENTIONS ACTIVE 7
s YES(

g ERtfftf g#tflf •tltfff~rRRRlf ."f ;RR4Rflfltttfffffftrffft111ffft
DR R

	

E R ,pfp

	

SPFA~#A14 ~s ~ ~ QN S~T ~U NO R1ASON FOUND

7 7 6 0042 6 . 000445 8$

	

RETURN
25 :

7g
0

0042 0 • 3 777 100000
004368'

8 0440 4 000000 .
000407

175334
006752'

P

	

7
p ffft•tBIT

	

NRIT15,8RMER2

	

;ARcBAD H S OT9S

	

c
*CIMSGNS,BEGIN,TRERR

	

R AGCIDU
.
PIPSMES S A

GES fCALL WITH COMMON HEADER
7BI 685310 ;

3S :
M

R
SGN$,BEG

SS
IN,MCPERR

	

)ASCII MESSAGE CALL WITH COMMON HEADER
714 00

	

3004403 BR

	

5$

	

) GO DUMP REGISTERS706 OOSOB

	

000000 .
+S .

006762' PERR

	

CALL
IVE

N ? COMNOR HEADER
7 OQ{03} 0 06744 7p0 0 7525 04 5S : TST

NS,BEC
RSMLS

	

I AAMY I ATTENTIOgN

	

T7770 ;

65 : MOB

	

RM69RRO

	

I SAVE NODRRSS OPR DATA BUFFERT IS
7921 043354 .

	

000000
1

77p 70 7 175226 BIT

	

t81T1,NRNCS2

	

I CAN DATA BUFFER BE READ 7

795
84972' 01060 008001 . 175506 7s :

7
1ERRMOR I

	

TV PB

	

#D1
R LRRORRODRESS OF ZERO

Nowet •f t
t
tfffrfeftflf e r trereft»1ltefetf»fefttffltlt»ft

79 ;
004400 . 104406 000000 . 001600 • SpP~., pe pR(~iN SAs~g

	

; ~I~NP RH

	

~RQ RM R GIS~ RS
y ifiiiLiiiifLfl

	

1!111• • 1f • f r

	

11111 fft fllffttffffffff

799 004412' 004567 177106 8$ : JSR

	

R5,CLBAR

	

;GOECLEAR OUTTAERRORSR ADDRESS



KRMADOEP11
11

S12-DEC-78816
:17 MODULE MACY11 301(1052) 12-DEC-78 16:22 PAGE 73

SEQ 0021

B01 004420 DppO 2Q, ~
177777 1740460

0
0443

3+
2' 060205

95 :

	

JSR

	

R5 CLEARNOV

	

I Sf,BADSEC 3C(EAR R THEE BAD TSP6T R ERROR
;SET THE BAD SPOT ERROR FLAG
MIT603

IVAD DEC(K11
S!STOECEXERCISER

MODULE
MADO.P 11

MACY11 306(1052) 12-DEC-78 16:22 PACE 24

RESYNC :
SEQ 0022

" 11
004456'

~ 0

000205 RTS

	

055) •
3 RETURN T OK

3 ' 9p

p

;ALLOW ROTRNPROCESSORS1TORNR~YNCOANDRTOORESTARTESYMCTTO DISK TO

14 00115 .
6R012

01 .4}57 . 111 76 1 17404 22 173776

BLOCK :
BIT

	

RBIEf1,PLAGKN

CM

	

1 OWCY,BLK1

3 BLOC TO I C
LOCK
NDETELR 41t 0. OR HIGHER 7

I ES,
SLOCK

KGI INADJUST
CYLINDER K 410 . OR LOWER 7)

8

4

9

3

80+ 0' 602767
609572 002402

BRSR

	

l5 1t1,FLAC

IS :

	

CMP

	

2

MHSICY,BLK1
BHI

	

2

1 REcUHIGH RANGE
K FLAG

t BLOCK

	

IN WITHIN RANGE 7

OAGTO
LOK

4I8]]]I- ~ P0657] 11 4020

i $

g8 1
0

	

14

	

002355

~5

	

OQ

U

1 700
174042

9 19 4534' jQ ; 1 4 2 175046

B{BLIOB

	

6KT'1 LAG
25 :

	

I
1TOgggT

	

AMLI K GS

M
SA.

RE SET
LOWER RANGE FOR NEW PACK CYCLE

;TRANSFER PA' REMETER FOR CO YRT

92q9

7 7

I

	

UYITRO,ERMCS2CM SLOEADgC THE P(((,,, DRIVE ADDRESS
R O 454 805067

	

7
gg

R 5 33489g • 01533;

	

i0 175050

004566' 61767 175042 173666

CLR

	

D49DERA0 DR
DCCMP

	

1

	

.,BRMOYERC
tRKSET THE TRACE AND SECTO

ADDRESS
RDADDRESS

CYL 400 7
4 34 MOA S

	

RMOC,CYL
11 BRANCH IF SO

8i6 004574' 062767 000001 173660 t

	

MOY

	

RM C CYLSAY
ADD

	

1,CYL ;)THE NUM ER CAN MODIFY TO INCREMENT
OTHE CYLINDER ADDRESS

911
173744

174772
MOY

	

RMDA,DSKADR

004616' 000207 3$ :

	

NOV

	

ICMDA,DSKADR f



850

903
gg5
907
009

9 33

96
9
p0

%RMADO
.P11 11

312-DECE78R16
:17 MODULE

005120
; 55J80 b13260

005336' 00201

005140'

	

6767 17 316

00516 .0

.50
7

3 4
7

88 113 . 8

	

17
8°581 8 1133

805 34= 8bB2 77
177777

173316
174446

020025 174436
024024 174426
020024 114416

173354

MACY11 300(1052) 12-DEC-78 16 :22 PAGE 26

BH
M

	

;

	

OTHER BLOCK

I

	

RAOLOb RO

	

;NOLETHEN BRANCH T OACK
RTS

	

PC	3 RhURN

RM03CK : NOV

	

CYILx CYLSAY

NPC

	

N25 1025,OR4DT
CMP

	

I20025,IRMDT
CMP

	

14024,PR40T

CMP

	

H S0024,8RMOT
OF
5

	

t
Q

NSCN$,DRP( 1 BEGIN

i

	

NOT

	

)SP)+,R5
;
i
IS :
i

imp

	

NEXT

	
P	

ORESET T MIX C DRIVEA FLAG
ADDRE55

)DOBR H If SN~30?
?

,
PORT

)NO . . . SINGLE PORT RN03 7
;YEpS

	

DRIVE

	

NOT A RM03JOR P THE

	

;IF
; CLEAR G STACK OF 100MEVER CALLING RMO3CK

STO

'BLEAR STACK FOR WHOMEVER CALLING "WRITE",

RE
CK"ORHO READ" ROUTINE

;SET ION-RMO3,RM02 DRIVE FLAG

SEQ 0024

MACY11 300(1052) 12-DEC-1B 16 :22 PACE 25 SEQ 0023SYSTEMCE4ERCISER MODULE
XRMDDSECI

X11

COMYRT :
CIA
CLAP

CEC
MBLKTR,RI

; CLEAR DISK ADDRESSES

)

	

TRACK

1

004630'84

U

3 j,050 7 088845
R44 004634' 167 1 1

	

56 NOV LOAD REG. 1 WITHH( BLK PER

646

	

0

	

01670 MRLKRV g2 0
LREG
CAD O REG . 2L WITHBLKK PER REVOLUTION

410 . OR LOWER 7
147 504544' 032767 000007

649 004654 . 077067 000632

002226
173600

BETH
MOY

IBIT1,FLAC ; BLOCK I ON CYLINDER
YES, CONTINUE

I

	

FOUND
7 FOR CYLINDER CDR .

CDARECT CYLIN
DERS

850 004668; 020001131 1S : CMPp R0S ,RI~
CYL

B 5 5

	

885¢~y

	

05p21 67o 173570

88 5 8045 76 ; 11 52767 001440

078

	

5843
G6 .

173556

SOB
CgMP

CfL
RI
3800o,CYL

I NO STEP TO NEXT CYLINDER g
SOTRACT CYLINDER RON11 R

E CYL 7 800 FOREPROTECT
LOCK

BAD T SE .PILE D;NO? OVE

00087 000632 173546 CMP
2
Rg ,Rf~

CYL
0g IRCORRECTNTRIACE FOUND 7858

	

047 4 0 257

0547 8 ;

	

002155869

859

8 CR R2
"

021 'R I SO TRB ET I
O
TRACE FROM BLOCK /

CONTINUE UNTIL CORRECT TRACK IS FOUND

a566 5 55 39 '

	

5608
3S :

BR
R S
14,

j CORRECT SgI CTOR FOUND
i VAS,

STEP STEP T TOU NEXT 024 WORDS

8q57
55 4 4

	

583 pp
000004

5544

	

000005

17352{
DEgC

SEC
R
3! $ CORRECT SECTOR IS FOUND

) CONT I NUECU
NTIL6

66 002125 4$ : PP
CG

TRK
5 ; NO CONTINUE

870 888 58 .

	

63 173536 173502 8GT MODE, SEC ; YER, CAST SECTOR 7
ITORFSECTOR

	

OVERFLOW}

	

0 0004 OB
5eg4gE,DSKA RESS

PLOY
AD D

OVERFLOW
i IOAD C SEC

	

DISKK ADDRESS
884 885882' b

3
8 b$2aT

171472
~

5$7
OR

R
iRK,DSKA5R+1

OCI KECK THEC THE SELECT ADDRESS S IS IN THE BAD SPOT ?

6~8 085018
. 838888

173444
$$ 9

	

000004

THE SSPOT TTABLE?000254' BADLOP :
,

CLR
CWP
DD

RD
(L,BADSPT(R0) 3CBLINDERL ADDRESSHIN

4,R0

	

3OHECK THE NEXT SPOT

IS' 88PB
as 8 1-

{
T RO

	

)CNECK
NTHRAMCHPOINTSEC

7
82

5

	

557847
5 55 • 0d 483

000255 • R9 k,BADSP?, 1(RO)

	

ON THE EBADA SPOT TRACK

3=5 2, R0

	

)CHECK THE NEXT SPOT
8 838 . 5 000254' 2$ :

ADD
11PP SKC,BADSPT(R0) )CHECK N THE ASECTOR I ADDRESS IS IN THIS BLOCK RANGE 7

710 000002

I
173410

8 8

	

1

698

0 85 0
6 ;

	

173372
0

000204' BM R
S

	

"WHO

	

NOT IN THE

P S IC

	

;WITHIN THE BLOCK T
EE,BADSPT(R0) ;NOT IN THE BLOCK IF LESS

8g9q

	

5 0;

	

'04

	

177777 MOY SS 1 RO

	

)SOMEOM PBRANCH POINT
p9 006

	

p166ZZ768
050002

173352
51=

855 12,RO C

	

;yCHEgpCK R MgITT E gSADDT SPOT
YALUE

flfl.UU

	

SPOT
SCURRENT E SEL CTED

	

BADOSNEEDS
PP96 005

	

' 10 002 8PL BLOCK IF

	

SPOT



IRHADO
.P11 11

512-DEC-78RI6 :17 MODULE

888 005331' 022763 V88818 173330
9 6

88 3: g8$
9 7

	

05

	

7 173310

934

8

	

qi= bIIJ81 j8~~6~ 1 3711661
005 76' 00626

993

9 13941
0o ~ ; g s 177 004 60

9

	

005 20

	

4

9945 005332 ' 001 46 7
46

4403

959 005333, 00 4565

953 SPIN- 81276

5
50 005374' 104405

988 HIM: 8143177

8854 6' 6 8§ 1
962

RMAD DECX11 SYSTEM EXERCISER MODULE
KRMA00 .P1I

	

I2-DEC-78 16 :17

064
965

969
7779

973

036
9 7

979

988 U3

0645

08
8

7

980

99 3

9qq96
p9yy 8

1 00

1004

lig3
1009
1010
1011

0 06434' 0 13 0
5440'

005446 ; 0000

5

0 66
5436,8

	

000400

954 66y 666Z . 0 0+ 204 000007

00547 4' ,504

	

174110
005500' 000299

0p
0p55 011 0 73 77

005513 . 15
700

888548 : 88?4l

005540' 8010
00

40 0 5542' 00116600554

88 5 558. 00003

$$sg ' ~8 4005

885566' 800205

88888 .

006122

000006

000000'

~9g3

1 13

'
175414

134060
000 01

000100

000400

004000

010000

040000

00

005670
. 0101 6 7 112302

10005613 . 018522
1723

J~ ,
4

8806 - 800707

173150

174260

000000' 007014'

172512

001600'

174170

007024'

173874 174100
174 6

173752 172253

14ACY 1 1 306(1052) 12-DEC-78 16:22 PAGE 27

FDUNIT : INC

	

UNITNO

	

I COUNT A DRIVE
8IC8

	

6BIT3 FLAG

	

CLEAR END OF DRIVES FLAGCMP

	

R.,UIIITNO

	

I ALL DRIVESS, CHECKED o

ASR

	

DRIVE

	

j NO,~IS,NEXTG DRIVE ,C HOSEN E 7

8RC

	

I55UNIT

	

,y RET

	

TRY ANOTHER DRIVE

1S :

	

NSVB

	

DV1EE,,OR[VE

	

i RESTORE RCHOSEN DRIVES G2$ :

	

RTS

	

PC

	

RETURN

)SEIZE THE DRIVE BY READING CSI REG

NSTRDY : TS
Tr

	

RMCS
7,CLR

	

SGRA THE DEDRIVE4

	

BIT

	

BgIt11,MRMCSI

	

;TEST
HAVE THE DRIVE OVA?

•

	

y MPO

C

RARY RETURN t0 MONITOR . .

BRE
AK5,DECIN

	

iCODMT ONTINUE
AT ME%T INSTRUCTION .

CLK Of TRIES

MSCM$,BEGIS N,MOT )ASCII M)Ey

RESET

SSA GEOCCALL E WITH COMMON HEADER

S

	

R S,2$ :

	

JR

	

CLEAR

	

0

	

MTHEGCONTROLLER AND DRIVE
JSR

	

R ,READY

	

3 IS DRIVE READY 7
BR

	

y YES CONTINUE
5$ :

	

J Rp

	

P6 ERRSUBI

	

) OA6 ERROINFORMATION
NEirrrr . iti RR?YPrrrr . .r#DR !VE NOT .AVAILABLir .r .* .* .r. . .r	
jAgog .#t:1f#a.::6#	t.FF~IIQ . :QIr~~LQ~#~f~rssA .F#S# :Qi'F. . . .rr

MSNgp NS'BEOI 36eDRP C;ASCII MHSSgA~6E
DROP

L TW IT
DRIVE
HR COMMON READER

INS

	

PCEI

	

;COUTU0 NOT GET DRIVE DROP MODULE15 :
3 ------ ---------------

MACYI1 306(1052) 12-DEC-78 16 :22 PAGE 28

WHO :

	

MDY

	

epRMCS R1

	

y
NOT
O, Y

	

lR3IT0,R2 4

	

y

1S :

	

(~

9
11E

	

R2, R1

NC

	

R

	

yy

BIT

	

R IT8,R2

	

I

Qs

	

P
g

	

I

	

3y

2S:

	

BIS

	

B7,R4

	

i

NTS

	

RR4'BRMCS2

	

I

READY: MOV
Nov
TSSTB

BI

• L

T

BEVBIT

BIT

8 IT

TS E

-N

	

Rl

S

RS?

	

(55) •

	

3

PR
IT

S,k0
RMCS2

NU
1

5 It6,R0

SB1T8,R0

RIT11,RO

tIT12,R0

1
1
t1 IT14,RO
1
R

I

3

GET THE ATTENTION SUMMARY
SAYE THE STATUS REGISTER
SET POINTER 0 DRIP 0

RO THE DRIVE COUNTER
AND,

COCgNtg NUE g g

SET POINTER NTO TNEXT RDRIVE
OUNTER

ALL DONE 7
NO GO AGAIN

CLEAR OUTLOLD UNIT NUMEERTIONS SET
LOAD THE NEW UN T NUMBER
RESTORE THE STATUS REGISTER
RETURN

LOAD UNIT ADDRES
SAVE STATUS IN RC
DRIVE READY 7

VO
•

LUME VALID ?

• R
• IVE PRESENT 7

VESTE LOCKED 7

MEDIUM ON LINE ?

ANY ERRORS 7
YES
ATTENTION SET ?

RETURN READY
SKIP INSTRUCTION FOLLOWING CALL
RETURN AS NOT READY

ERSUB2 : MNOV OV

	

RI(R 2EBIOR B

	

A3 (L,OD ADDRESS A OF DATA WRITTEN

MDY

	

82kt; N) WWADR 5

	

3 LOAD ADDRESS SA OF DATA READ

TST

	

(R2)+

	

I RESET REG . T

ERSU81
: ROY

	

RRMCSt,ACS
RTS

	

R

	

S LOAD CONTENT
CURRENT

CURRENT CSRRC

	

I RETURN

SEQ 0025

SEQ 0026



IR(RMIDOEP(1
11

512-DEC-78816
:17 MODULE

1012

X015

0
10
8067g

11 040

10

1 0

18iel

X88

005640' S 773 177 °y'~44 7

	

73750
005854' 0

771 80aZ 0 173713
088868'3p- $gO494g51 082888'

005702' 08067 172050
00577706' 012767

	

00 04 172172

005714' 104405 000000' 001600'

005722' 000207

	

2$ :
i

RMAD DEC/T11 SYSTEM EXERCISER MODULE
XRMADO .P 1

	

12-DEC-7B 16 :17

1 8

	

885 5

2~

1
0' 05788

1;1

	

8 8 8 :°8$
0
1045

	

8 5

	

.RR3
14+9 0

366 03

	

00 0

019

	

6

08188

050 0 6018'

	

0

80

,' 0 52 7

10 4 0858 : 0887 0
0011
8 158 006044 . 005720

1012 881851): 8 UP

I

0663 00 0

	

00 7

11866 00 H1 1001
067 0

I

074 . %03 0

1
8 ° 86 81 800

8 7
720

8
4

8S5 ' .

$
1

'8 ;

1004 sit 38'~ : ° 3 2767

1083 00616 0 0606

1086 €fit s :

	

219

1835
005557

8 :
O~g7Opgo

173544

08$

	

OS 3

	

7

	

173640

173634

173630

173624

173620

173614

173610

173604

173600

173574

173570

173564

173560

173554

173550

173544

173540

173534

aa~sas

I888 5 8
000024
173472

11 1 12 -

171732

171652

MACY11 306(1052) 1 2-DEC-78 16 :22 PAGE 29

REZET :
Nov

	

-1TSkAASCS2

	

)CLE~ARE ALL ATA I BITS T

1$ :

	

NOV

	

PSIT~,~RNGS1

	

CO6NTROLLERMREADY 7

BREAK$,BEGIN

	

;THEN6CONTINUEH AT NEXT INSTTRUCTION .
DE C

	

il

K

	

) TEST SOME MORE 7

CL/p,I•

	

ICE

	

i) MU

	

ET TO DROP THE MODULE

"qf ffp , .wt .,p # C

	

:4;a

RTS

	

PC

	

p RETURN

MACY11 30A(1052) 12-DEC-78

SETUP
: M

11 0

OO

	

80

6

R~ICS1
ppp )

RMNC

Nov

	

R0RMRA
TST

	

00 91406
Ts

T

TST

	

(06)4 S2

NOV

	

RO ENDS

M
03

	

80 R`ERI

TSIT

	

496
RI AS

Nov

	

RMLA

NOV

	

RR6R.
D8

M Y

	

RO RMMR1
TS1

	

006E+DT

RD RNSN

RRO, R) MOP

R8 RMDC

RO 6 ' MHR

RR6}1
8R2

( RNovOMER2

TST

	

RR6)+ECl

BST

	

5RUDN22.RES1

MAS

	

1DDR R0

Rg
ADD
IT

	

1~ITT115,SR1

31 :

	

No$

	

0066'MBAE

15 :

	

M
413V

	

S3
OOT

	

{it?TR,(RO) •
2$ :

	

RSS8

	

PC1,(k0)

M T

NOV

N VO

TOT

TST

16:22 PAGE 30

GET DEVICE ADDRESS
y GENERA E REGISTER ADDRESSES

;y 111 /70 MONITOR?

3LOCATE THE RMBAE
)ASSUME 22 REGISTERS

BRBRAN

	

OT 3 REGISTERSADJUST TP
HE RMBAE ADDRESS

GET VECTOR ADDRESS
y SET POINTER JUST IN CASE

RETURN
IORITY

SEQ 0027

SEQ 0028



RMAD DEC, 11 SYSTEM EXERCISER MODULE
XRMAD0 .P11

	

12-DEC-78 16 :17
MACY11 30A(1052) 12-DEC-78 16 :22 PAGE 32

SEQ 0030

05005 4

RMAD DEC/X11 SYSTEM EXERC SER MODULE MACY11 308(1052) 12-DEC-78 16 :22 PAGE 31
XRMA00 .P11

	

12-DEC-78 16 :17 SEQ 0029
Q .6

	

02.0 ~ 047101 MES1 : .ASCIZ ' TRANSFER ERROR%'
10 09

006016' 051
105

841523
020
022522

0109
1
M 06

00 40' 04 523
046440 026540 MES2 : .ASCIZ ' MASSBUS PARITY ERROR*'

1096

6
886 54: 0728 0511 5 047572

091
MES3 : .ASCIZ ' MASSBUS DATA PARITY ERROR%'

09
"

0 0 6 8' 040504 1 5 070040
0 06

047572
01 0 °6

' 0485J~Q
4.075

0810

54
,
6 ;

MES4 : ASCIZ DRIVE

10
886371 ; 0425

80
0441J2
047632 MESS : .ASCIZ DROPPED%'

1106 806 35 2 ' 0
4101 5

5 0545 2 MES6 : .ASCIZ RETRY EXCEEDED%'
7 06 84 2 4401 4 504 °2 304

0425505
'

	

WRITE'11}} 09 0 0 6 6 05,123 MES7 : .ASCIZ
8 ¢ 3 :~,

	

0
13

149
006612 . 040500 04145 9 042Nd

MESS : .ASCIZ WRITE-CRECK'

3 02084622' 042522 MESS : .ASCIZ '

	

READ'

~17
084

00 6418 .

042141

545581
MFS10 : .ASCIZ ' DATA LATE ERROR%'

846
04U0 2 58 8

9
U

11
1 122
1

0 6454 '

828185
05 104
84 101

053

078 31
MES11 : .ASCIZ ' DRIVE NOT READY%'

1
3

1 4
il 006476 : 02014

046125
0 4 0126 051500

MFS12 : .ASCIZ ' COULD NOT GET DRIVE*'

1109
$8gi D531

007537 020137 MES13 : .ASCIZ NOT A RM03/RM02%'
82012

8510 3
'*DROPPED RMDP LOAD DRIVE%'006 5 ' 84804 8JJ18,

040867
MESLDP : .ASCIZ,

05~b8 a 058111
X131

006574' 022505
l2 05 XMES14 : ASCIZ 'ROVER 32 BAD SECTORS RECORDED,PACK NOT ACCEPTABLE%'

1148
006604 .
00
22

0 5406

0410 7

4 1 00 5
g

	

8425°8
1142 006634' 041501 820}8

1
43
44 042503

080
° 0660

041501
041101

45
000 670' 053105 048

O S
4452 XMES15 : ASCIZ '*RETRIEVING THE BAD SPOT FILE FATLS-- DROP MODULE.%'

14

46
4

00 166 76 1
-

0067 20' 04 0040

3818 8
150

04 6
I1~~

006 726' 020055 057 6 058117
0734' 046440086

6742 .
042117

0 0
04 125

1155

825705 •
00675 ' °1 97777"
0 0675' 77777 "

EVEN
LOREYE : MESLDP

-1
1159 TRERR :

127777
1161 006760' 177777 "

MCPERR :
177g7, 77

1164 908348" 0°8365'

MDPERR :
177777

EXCEDI : MES7
177777116 5

1169
006

67
776' 080344'

EXCED2 : MES8
177777

0
008000 . 0 06344 • EXCED3 : MESS

1 1
007010 . 0064 7 5' DLTERR : M7770 71174 007012' 177777 177777

113 NOT :
177777007006 . 0 77777 "

0038 2' 177731"
TOUT :

177777

82 00 7 0 24" 0070g 63 ;'7 '
DRP :

	

MES4
NUMB

5118
3

007034 006317'
177777

DRPI :

	

MES4

1189
1190

88;8 0 .
030411 :883844' 006533'

44
MES14: X877 4

1 90 177I
1M 003052' 1777 "

MES1S :

	

J7
1974 7

1
003024' 00000

1195 88782 . 00788 •
NUNS : .BYTE

1198 007064' TRYI :

	

.BYTE
0
0



189800EP11 11
S12-DEC-78816

:17 MODULE MACT11 301(1052) 12-DEC-78 16222 PAGE 33
SEQ 0031

1205 007 9'

18 0

000

88

007 0+'

000001

7RY3 :

	

B YTE

	

0T
TRIO6 :

	

:S IT[ 0

RYBq=I

	

:9Y
I

Tt H 0

R V ll~ : a YTfi

	

S
RL Y' 11 . : 19 Vf TE

	

0

PI II

	

:BY;9

	

8

;NEED DO NOT DELETE PROM CODE

113
0 7102'

16

.EVEN
;	

END

SRMADSEP(1
11

S12TDEC-78 816 :17 MODULE
CROSSIREPERENCE)TABLE

--
USERISYMBOLPAGE

35
SEQ 0032

18N

	

0026648
AOSR
A DR

	

00068
539 4 It

10~
1873ADR7

22

dolt7 068
ASTAT

R
BRDRL 0 507
BA DPL2 0
BADLO

	

UP

	

R
0

1

3491

*

5

	

74
BADSPT
BEGIN

	

00008 592188 28
994$7

	

964 *

	

927 *

	

850

	

1907 1903 1969
774 78377

819

	

818

	

824

	

847

B if
10 1 998

a1T 3 § 0
ill

1077

	

768

	

992

555
5
87

	

938

	

974

	

930
9 75 0

94~
1017

5
994

tliIAV

H

1S{I RRbj

OR

7
11

M Isis

5

	

559*

	

716

	

812*

	

815

	

817*
695

7

	

679

	

680

	

943

	

944

	

1022
821 823* 825

1085
1023

6R2
8RS

0
008128

461BTOD$ =
1 0 04268 479

CD
A
TA

60
565 V

CERC7D 46 68
CL~ H RR

IIT

CONVRT
BA

1i
61 5yyy

RR
R
R
R

1 9

Via'
1 841f

1024*
42h- 1 81.

CT 0 1 R 1 4518
CYCLE

	

0 44 2R 4 . 65j* 829* 834* 836* 841* 849*62 *

	

6442

	

643*

	

660

	

661*
95 *

	

9
6
7
60CYLSAY 6 8 64

	

830*

	

903*
DAD CL 002716R



j

XRMAD0Ep1111 SYSTEM

	

16:17
MODULE

CROSS IREFE9EMCE I TABLE DEC-OSE6 SYMBOLSPACE 36 SEQ 0033
DAOST
DATCK
D ATERS

== M0E* 4
R

OLTF, MT

	

R0
DRIVE R §0 05108
DROP

	

0 0 30 5 48O

DSKADR 00069MR

6
1 g53 t

2
10
592

I

2
2
56
646

HOB222
;1 00
196
,31
2

82

3 1 5 :

1Q9

7241 8l

2488
3278
14

924*
1

557 !

ZZ8*

10828

40

	

4388

44-3
1432 81

4

	

959 8

074'
648*

77
93

R

	

7 4
428

99

	

14 $01
04

307

445*
0!
4f

	

j 1 •
61*

597
020

530
40 •
142

1 6D~
1158

757-

1
927*

	

932-
1818
463*

	

466*

	

512*

	

513*

	

514

	

625

699*

	

700*

	

701

	

438

	

452

	

535

1009*

	

953'

	

1027 •

532

	

9238

	

928

1510*

	

538

	

556

	

558*

	

718 8

	

720*

526*

	

655*

	

702*

	

703
590

669

	

687*

955

	

1029

846

640
735 •

725 •

658
932

813

831*
1026*

818*

838 •

824*

839*

847

IA7
EXCFD3

EAD1T 5- 0i 00 95 14 8
NO

4~RORS - 00 44 6E

E
R

ERRTYP 0001 68
ERSUB7 0050708
EX CED2 006774!

00700 R
EXIT$j

	

04400
FERADR - 0$$j2R
PILE

	

00304 R

4R

	

774

FLAG

	

007A0 R
FREE

	

000 OR
FUNC

	

0 4 4R
G
GOAETPAS= 6$ 3768
GOB

	

0

	

06R
GOGOF - 8 63SR
HRDCN

	

00
E

MR
RD
DPAS 7094~~ R

ICOU :T

	

00040R

INIT

	

020030R
1NTR[y

	

0ppo]Z OR
MAP 225= 0 47168

MGgFFRR

• U1

0
UU
0~

57

9

1

7R
MRS7 DP 0062028

RMAD DEC/X11 SYSTEM EXERCISER MODULE
XRMADU P 1

	

12-DEC-78 16 :17
MACY11 308(1052) 12-DEC-78 16 :22 PAGE 37
CROSS REFERENCE TARLE -- USER SYMBOLS SEQ 0034

si 173
006447 R

M E S1
1

1 111 7
76

11 7 +8 6
O 0T00

77
$RMEST4

MEg S 115
[ 199 1898

M

	

00 6 ?28
MESS 000 8o63

1

EES

	

167

	

11
6

T1 4 0
1185

MES7
54R

1166 4
1168

	

1171
MESA

	

pp

	

6 1 1
1](MESS

	

0064158
MHICY

	

0005 4R 1 473MIXDV

	

0005 ZZ4R 371 876

	

904*

	

919*
MOOT

	

0000060* 87033833
MOD
OD1P

	

560256 8
M
MSGNS = 104

5
4 3

12
j
R

491 *S 90 499 *

	

516

	

585

	

592

	

599

	

605 760 780 783 786 947
MSGS$ = 104402 22 4484

NEXTA

	

0032968 579

	

571 575
988

	

602*
NOT ROY 0053008 450

	

1 806 * 545

	

939*
NULLg T= 000000 8 2488

	

7068

NXCEE

	

00

	

It
03 4708

OPEN = 000000
1 0 7Z898

	

1 416 •
11958

119

	

190 723

	

324

	

736

	

227

	

273

	

212 213
234 215 216 217

= 604420g 3199

	

330 2488

PA1* UT 000504R 334

	

697' 606
PIRG5

	

00 504 8
POPSp = 0' 5926

48

	

708
948

PRTY
R 6060P RTY0 2 2 48

2488
PRTY1 = 000040 48
PRTY3 = 000 140 248g 6
P6TY5 = 000 40 187

	

248*
PRTY7 = 020

700
2482

PUSH = 005746 2

2
4

4
8
8
8



RMAD DEC/K11 SYSTEM EXERCISER MODULE MACY11 306(1052) 12-DEC-78 16722 PACE 38
CROSS REFERENCE TABLE -- USER SYMBOLS SEQ 0035XRMADO .p11

	

12-DEC-78 16 :17
PUS R2 = 06645
RAND5
RANA! _ 8
RBUFEA 0

8044R
30R

RBUPYA 010 2R
READY

	

806 0R
RESTRT 0065g941

000056R

RETrRS

80 00605

RETZ Rg Y3 00 54R

7RESIMC

248
0

p

04Z 7
1

00

~ SR
566

3
1 9

1 5606

3 8 p6
3563

1$

3 8 21
0

58g 3

17
71 5556

321T

20 2
0

19
1914

66
471

66
5 11 "
681071

576 0
55

77
26

1 0~6~

A!

	

1806*
467*

1 466*

257 *
905

7
10 11'
is

1 060
1 542 *
750
fi9

1 842*
10330

796

608

5
25

S
SOl N

	

950

	

9R0$
804$

656•

	

657'

	

651

	

1657'

	

1030*

1639:

	

677

	

683 •

	

703 •

	

745

	

762

553 •

	

670*

	

657'

	

755

	

764

	

791

625*

	

540*

	

658*

	

838

	

839

	

1040*

76
7*

	

942*

	

1600

	

832

	

834

	

1062*

907

	

90
1
9

	

911

	

1056*

1068*

1060 •

626 *

	

6621

	

1655*

	

9031

521

	

523*
865 •

	

070

	

872*

	

873

	

886

	

BOB*

602

	

758

	

1077

766
828'

889

940
964

893*

941
976*

957 •
990'

1009
1017*

16
I RRMR\Tg

	

g8
RMCS1

	

001600R
RMCS2

	

00161OR

RMDA 3

	

001606R

RMDS

	

001636 5
RMDT

	

001626R
ECI

	

1644R

R2

	

0016428RME
R L RA

	

638

RNM R 2

	

00I1 603 1pZZR

R.63
0

550
16± 025

ROOM

	

004806R
R TRY

	

08 JJJR

SR EC ORI 000J66R
ETU
PCNTS 000012RSO

SOFPAS - 8 8 004 6 5

SR1 1ZT- 0 801165
SR2

	

000020R

RMAD DEC X11 SYSTEM EXERCISER MODULE
XRNADO .P11

	

12-
E
0 -78 16 :17

MACY11 30A 1052) 12-DEC-78 16 :22 PAGE 39
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