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RESTRACT

THIS PROGRAM CHECKS RPO4 DISK DRIVE HERD ALIGNMENT OR ALLOWS THE
OPERRTOR TO ALIGN HERDS WITH THE COU OR DEDU TEST BOX. THE PRUGRAM
ALSO CONTRINS A UTILITY ROUTIME WHICH PERFORMS 5,007 RANDOM

SEEKS WITHOUT DATA TRANSFER ON THE DRIVE BEING CHECKED. THE

RANDOM SEEK UTILITY ALLOWS THE OPERATOR TO EXERCISE THE DRIVE

WITH THE ALIGNMENT PACK IN PLACE AND THEN RE-VERIFY HEAD AL 1GNMENT,

REQUIREMENTS

POP-11 COMPUTER WITH A TELETYPE, AN RPOY DISK DRIVE, AN ALIGNMENT
DISK PACK ('CE’ PRCK), AND A DOU OR DEDU TEST BOX.

PROGRAM STORAGE
THE PROGRAM REQUIRES APPROXIMATELY 3K OF STORAGE.
PRELIMINARY PROGRAMS

 NONE

LORDING PROCEDURE

THIS PROGRAM IS LORDED USING THE RBSOLUTE LORDER OR BY USING THE
RPPROPRIATE °XXDP' SYSTEM.

STRRTING PROCEDURES

CONTROL SWITCH SETTINGS
(SEE SECTION S)
STARTING RDDRESSES

THE PROGRAM IS STARTED AT LOCATION 200.
RESTRART RDORESS 1S LOCATION 20M.

PROGRAM 8 OPERATION RCTION

1. LORD THE PROGRAM INTO MEMORY (SEE SECTION 3)
2. LORD RDDRESS 200

3. SET THE SWITCHES AND PRESS STRRT

Y

PLACE AN RLIGNMENT DISK PACK ON THE DRIVE TO BE CHECKED AND
CONNECT THE DDJ OR DEDU TEST BOX. PUT THE DISK DRIVE
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S.

IN WRITE PROTECT.

CYCLE UP THE ORIVE 70 BE CHECKED. ALLOW SUFFICIENT TIME
FOR THE ALIGNMENT PRCK TO REACH GPERARTING TEMPERRTURE AND
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143 T0 STABILIZE. REFER TO APPLICABLE MAINTENANCE PROCEDURES
144 FOR THE AMOUNT OF TIME.
145 b. SELECT THE DRIVE TO BE CHECKED IN RESPONSE TO THE TYPEOUT
147 ON THE TELETYPE.
149 7. THE_PROGRAM WILL ASK FOR THE MODE OF OPERATION: ENTER AN 'A’
159 IF THE PROGRAN TS TO BE USZD FOR HEAD ALIGNMENT; ENTER A 'V’
§1 IF HEAD ALIGNMENT IS T BE CHECKED; OR ENTER AN 'E' IF THE

RANDOM SEEK UTILITY IS TO BE RUN.
8. IF AN 'A’ IS ENTERED IN RESPONSE TO THE PROGRAM MOOE MESSAGE

THE PROGRAM WILL POSITION THE RPO4 AT CYLINDER 245. THE PROSRAM

WILL THEN ASK THE OPERATOR TO ENTER A HERD. THE HEAD ENTERED
WILL BE SELECTED AND THE PROGRAM WILL REQUEST ANOTHER HERD.
UNTIL A NEW HEAD IS ENTERED, THE LAST ENTERED HERD WILL
REMAIN SELECTED. THE ALIGNMENT SEQUENCE MAY BE TERMINATED

BY ENTERING A 'CONTROL C’: THE PROGRAM WILL THEN RETURN TO
THE DRIVE SELECTION ROUTIRE.

9. IF SW«02> IS SET, THE PROGRAM WILL ASK FOR HEAD AND CYLINDER
ADDRESSES. (HEAD AND CYLINDER ADDRESSES RRE DECIMAL.) WITH
SW(02> SET, ONLY THE ALIGNMENT OF THE HERD SPECIFIED BY THE
OPERATOR WILL BE CHECKED.

10. THE PROGRAM WILL BEGIN CHECKING HERD ALIGNMENT ON THE S
CRIVE RS SOON RS A DRIVE NUMBER IS ENTERED, (SW«02> = D).

L N R CENT ORIVE  QYCLE THE DRIVE DOMN. G5 TRANGEER . THE oDU
ﬁhﬁ&w&ﬁw%m xT DRIVE TO BE CHECKED. WHEN
THE PACK HAS STABILIZED, THE NEW DRIVE CAN BE SELECTED. IT
IS NOT NECESSRRY TO RESYART THE PROGRNM.

DRIVE SELECTION

ENTER A DRIVE NUMBER IN RESPONSE TO THE 'ENTER DRIVE NUMBER:'
TYPEOUT FROM THE PROGRAM. ONLY VALID DRIVE NUMBERS (0 - 7)
WILL BE ACCEPTED BY THE PROGRAM. NOTE THAT THE DRIVE SETUP
(DDU CONNECTION AND ALIGNMENT PRCK STRBILIZATION) MUST HAVE
BEEN COMPLETED BEFORE A ORIVE IS SELECTED.

RH70 - UNIBUS RDDRESSES

THE PROGRAM RSSUMES THAT THE RH70 ADDRESSES START AT LOCATION
176700 AND THRT THE VECTOR RDORESS IS 254. THESE RDDRESSES MAY
BE CHRNGED WHEN THE PROGRAM 1S STARTED AT LOCATION 200. ENTER
{gggﬁ?gﬂ TSBEESS INTO LOCATION 1200 AND THE VECTOR ADDRESS INTO

OPERATIONAL SWITCH SETTINGS

SW¢1S>=1...HALT ON ERROR
SW¢13>=1...INHIBIT ERROR TYPEOUTS

PECIFIED
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199 SW«09>=1. .LOOP ON ERROR
2d0 SW«Q2>=1...CHECK ALIGNMENT OF THE SPECIFIED HERD
Sgé H<86>=1...#00P CN THE ?HRR ENT H ; B
WQ0>=1...TYPEQUT ALL TRACK CENTER VALUES
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ERRORS

TEST ERRORS .

THE PROGRAM CHECKS THAT ERCH HEAD IS WITHIN + OR - 150 MICRO-INCHES

FROM THE TRRCK CENTERLINE FOR CYLINDER 245 AND IS WITHIN + OR - 35S0
MICRO-INCHES FOR CYLINDERS 4 AND 400. IF A HERD IS FOUND THART IS
NOT WITHIN THESE TOLERANCES, AN ERROR HESSQGE IS TYPED, THE ERROR
MESSAGE IDENTIFIES THE CYLINDER, HERD, AND THE ACTURL POSITION OF
THE HEAD RELATIVE TO THE CENTERLINE. ' (IF SW<00>=1, THE ACTUAL
ALIGNMENT OF EACH HERD HILL BE TYPED OUT; HERDS OUT OF TOLERANCE
WILL NOT BE ICENTIFIED.)

ENTRY ERRORS

THE PROGRAM WILL NOT ACCEPT [RIVE NUMBERS GREATER THAN 7. IF
AN INVALID DRIVE NUMBER IS ENTERED IN RESPONSE TO THE DRIVE
nm%nnwmrrmpmmmuuLn%n'v THE OPERATOR MAY
ENTER A VARLID NUMBER

. THE PROGRAM WILL NOT ACCEPT HEAD ADDRESSES GRERTER THAN 18 (D%CIHRL)

OR CYLINDER ADDRESSES OTHER THAN 4, 245, OR 400. IF AN INV
VALUE IS ENTERED FOR EITHER THE HEAD OR'THE CYLINDER, THE PROGRAM
WILL REJECT THE ENTRY AND RETURN TO THE DRIVE SELECTION ROUTINE.

THE PROGRAM WILL NOT ALLOW AR DRIVE TO BE ASSIGNED IF IT IS NOT
égﬂﬁgglgggsECTED'. IF THIS IS ATTEMPTED, THE OPERATOR WILL

DRIVES RSSIGNED ARE CHECKED TQ ENSURE THAT THE “RIVE ARSSIGNED
IS PRESENT AND ONLINE. THE PROGRAM WILL REJECT ~SSIGNMENTS FOR
DRIVES WHICH RRE NOT PRESENT OR ARE NOT ONLINE.

SUBSYSTEM/DEVICE ERROR MESSAGES

1. 'ILLEGAL RH70 xnrennupr (SC=0 O RHAS=0)’ - A SUBSYSTEM
INYERRUPT OCCURED THE 'SC’ BIT IN RHCSI IS NOT SET OR THE
ATTENTION REGISTER (RHRS) IS ZERO.

2. 'UNEXPECTED RTTENTION’ - THE INDICATED DRIVE INTERRUPTED BUT
NO INTERRUPT WRS EXPECTED.

3. 'CONTROL BUS PARITY ERROR WAS DETECTED BY THE RH70’ - Q& CONTROL
BUS PARITY ERROR WAS DETECTED BY THE RH70 WHEN THE INDICATED
REGISTER WRS READ.

4. 'CONTROL BUS PARITY ERROR WAS DETECTED BY THE RPOY’' - THE
RDDRESSED DRIVE DETECTED R CONTROL 3US PRRITY ERROR WHEN THE
CONTROLLER RTTEMPTED TO WRITE INTO VHE INDICARTED DRIVE REGISTER.

S. 'ATTENTION FROM AN UNRSSIGNED DRIVE' - THE ATTENTION REGISTER HARS
AN ATTENTION 8IT SET FOR A DRIVE WHICH IS NOT CURRENTLY
RACTIVE IN AN OPERRTION. THIS CAN BE CAUSED BY CYCLING R DRIVE
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UP CR DOWN WHILE ANOTHER DRIVt IS BEING CHECKED.

6. °'DEVICE ERROR’ - THE INDICRTED DRIVE MRS EITHER DETECTED AN
UNSRFE CONDITION WHICH WRS CLEARED BY A ’'DRIVE CLEAR’ COMMAND

-—



MRINDEC-11-DERPM-B MRCY11 27(722) 05-0CT-76 15:01 PAGE 10

DERPMB.P11
263 OR A DCL RELATED ERROR WAS DETECTED. REFER TO THE DISPLAYED
ggg REGISTERS FOR EXPLANITORY INFORMATION.
2bb 7. 'DEVICE UNSRFE ERROR’ - THE INDICATED DRIVE SIGNALED AM UNSAFZ
cb? CONDITION WHICH COULD NOT BE CLEARED BY A 'DRIVE CLEAR’ COMMAID.
cb8 TESTING OF THAT DEVICE WILL BE TERMINATED AND THE PROGRAM WILL
Sgg REGUEST ANOTHER DEVICE.

7l 8. 'FATAL MASSBUS PARITY ERROR’ - THE PROGRAM DETECTED R MRSSBUS
e’¢e PARITY ERROR WHILE ISSUING A 'DRIVE CLERR' TO RESET R PREVIOUSLY
273 DETECTED MARSSBUS PARITY ERROR. THE PROGRAM WILL HALT IF THIS
g;g CONDITION IS DETECTED.

e’b 9. ’UNCORRECTRBLE MASSBUS PARITY ERROR’ - THE PROGRAM HAS TRIED
277 3 TIMES TO READ OR WRITE R REGISTER AND R PARITY ERROR HAS
278 OCCURED ERCH TIME.

279

280

281 7. RESTRICTIONS

&0 T

284 BECAUSE AM ALIGNMENT DISK PACK IS USED, THE PROGRAM WILL NOT CHECK
ggg HEAD ALIGNMENT ON R DRIVE UNLESS THE DRIVE IS WRITE PROTECTED.

287

ggg 8. PROGRAM DESCRIPTION

290

ggé 8.1 VERIFICATION MODE

233 THE PROGRAM CHECKS HEAD ALIGNMENT AT CYLINDER 245, HEADS 0 - 18,
24 AT CYLINDERS 400 AND 4, HEADS O AND 18, AND REVERFIES ALIGNMENT AT
235 CYLINDER 245, HERDS O - 18. THE OPERAYOR WILL BE NOTIFIED IF ANY
ggg HEAD IS OUT OF ALIGNMENT BY MORE THAN THE SPECIFIED AMOUNT.

, sgg HERD ALIGNMENT IS CHECKED IN THE FOLLOWING MANNER:
gg? 1. OFFSET THE POSITIONER TO +1200 MICRO-INCHES.
ggg 2. STORE THE SIGN CHANGE BIT.

! 304 3. MOVE The POSITIONER IN THE OPPOSITE DIRECTION IN 25 MICRO-INCH
305 INCREMENTS UNTIL THE SIGN CHANGE BIT CHANGES VALUE. STORE THE
%8% OFFSET VALUE.

308 Y. OFFSET THE POSITIONER TO -1200 MICRO-INCHES AND REPERT STEPS

* g?g 2 AND 3 ABOVE.

311 S. AVERARGE THE TWO SIGN CHANGE OFFSET VALUES AND REPORT IF THE
312 SELECTED HERD IS MISALIGNED BY MORE THAN + OR - 150

313 MICRO-INCHES FOR CYLINDER 245 OR + OR - 350 MICRC-INCHES FOR
g{g CYLINDERS 4 AND 400.

4 316 REPEAT THE ABOVE SEQUENCE FOR ALL HERDS AT CYLINDER 245 AND FOR
gig HEADS O AND 18 AT CYLINDERS 4 AND 400.
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8.2 AL IGNMENT MODE
THE _PROGRAM MAY ALSQ BE USED TO PROVIDE HERD SELECTION FOR oDU
CONTROLLED HEAD ALIGNMENT. WHEN THIS MODE IS SELECTED, THE
PRCGRAM WILL PERFORM NO ALIGNMENT CHECKING - ONLY THE ﬂEQUESTED
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8.3

HEAD IS SELECTED IN THE DCL. _THE ACTUAL ALIGNMENT MUST BE PERFORMED
USING THE ALIGNMENT METER ON THE DOU (OR DEDU)._ WHEN USED IN THE
ALIGNMENT MODE, THE PROGRAM PROVIDES HEARD SELECTION WHICH IS NOT
PRESENT IN THE DDU.

RANDOM SEEK UTILITY

THE PROGRAM CONTRINS R UTILITY ROUTINE WHICH PERFORMS 20,000 (10)
RANDOM SEEK OPERRTIONS 8“ TH ERIV BEING CHECKED. THIS UTILITY
ALLOWS THE OPERATOR TO EXERCISE THE HERD RSSEMBLY ON THE DRIVE AFTER
HERD ALIGNMENT HAS BEEN PERFORMED.

THE UTILITY ROUTINE IS NO=MA LY USED AFTER HEADS HAVE BEEN ALIGNED:
THE RANDOM SEEK UTILITY IS CALLED AND HERD ALIGNMENT IS RE-VERIFIED
AT THE COMPLETION OF THE RANDOM SEEKS. USE OF THIS ROUTINE DOES
NOT REQUIRE CYCLING DOWN THE DRIVE AND REPLACING THE AL IGNMENT

PACK WITH A WORK PACK FOR THE HERD SHAKE DOKN.

PROGRAM LISTING




MOl

MRINDEC-11-DERPM-B MRCYLl 27.732) 05-0CT-76 15:01 PAGE 13
DERPMB.P1!

347
348
349

368 DOCUMENT

369 REREREEREEEESR
270 MRINDEC-!1-DERPM-B
371 FRERFBREREERER

389 COPYRIGHT 1975
390 DIGITAL EQLZPMENT CORPORARTION
391 MAYNRRD, MASS. 01754




NO1

MAINDEC-11-DERPN-B MRCY1l e7(732) 05-0CT-76 15:01 PARGE 1Y
OERPMB.P11

335 TRBLE OF CONTENTS s
396 RERRRRREFEEFRERSERE

399 13 OPERATIONAL SWITCH SETTINGS

401 c4 BRSIC DEFINITIONS

403 129 TAQP CATCHER

405 136 STARTING ADDRESS(ES)

40?7 145 COMMON TRGS

409 192 hru4 ADDRESS & VECTOR LOCATIONS

411 20l ERROR PQINTER TABLE

413 313 RPO4 DRIVER COMMANDS

415 341 PROGRAM START AND INITIALIZATION ROJTINES

417 421 SETUP TO CHECK ONLY THE SPECIFIED HERD

419 460 MRIN ROUTINE - CHECK ALL HEADS AT ALL ALIGNMENT CYLINDERS
421 498 ROUTINE TO FIND THE TRACK CENTER

423 59 ROUTINE TO SELECT HEAD FOR COU CONTROLLED HERD ALIGNMENT
425 6e3 ROUTINE TO PERFORM 5,000 RANDOM SEEKS

427 650 COMMON ENTRY TO THE RPOY4 DRIVER

429 685 SUBROUTINES

431 89! MACRO ROUTINES

433 895 RANDOM NUMBER GENEFRATOR ROUTINE

435 42 ERROR HANDLER ROLTINE

437 974 ERROR MESSAGE TYPEOUT ROUTINE

439 1031 TYPE ROUTINE

44 1078 BINARY TO CCTAL (RSCII) AND TYPE




NACY!Ll 2T 732)

1156
leay
1239
1258
2500
2559
2533
2720

BO2

0S-0CT-76 15:01 PAGE 1S

RUr R AR
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
TRAP DECOOER
TRAP TRBLE
RH11/RPO4 DRIVER (RE'. 0.9)
DATR PRARAMETER BLOCK
HERD CODE TRBLE
OFFSET CODE TABLE
MESSAGES

— e e —




- - —

MRINOEC-11-DERPM-B
DERPMB.PI1L

463
464
465
4

461

Coe

MRCYIL &7(732) 08-0CT-7¢ 15:01 PRGE 16

13

COFYRIGHT (C) 19731974, 1975
DIGITAL EQUIPMENT CORP.'
MAYNARD, MASS. 01754

PROGRAM BY C. HESS

THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MRINDEC S'YSMAC
PRCKRGE (MAINDEC-11-DZQAC-R2).

1383388303238 2321223822 ed el it 22 22 2222222222222 2

OPERATIONAL SWITCH SETTINGS
L e e R T e i T2l a2 atzatizszisssiss)

{4

SWITCH USE
1S HALT ON ERROR
13 INHIBIT ERROR TYPEOUTS
9 LOOP ON ERROR
e CHECK ONLY THE SPECIFIED HEARD
1 LOOP ON THE CURRENT HEAD
0 TYPE ALL TRACK CENTER VALUES

S0 303 330 30 390 S 30 0030 00 36 3 30 38 36 38 96 36 3 36 38 3698 90 36 46 38 36 36 38 36 36 3 96 38 30 36 38 36 36 36 38 36 36 96 3% 36 36 36 90 3 3 3 3 3 36 4 3 3

BRSIC DEFINITIONS
IR R R R R E R A H

26
37
49
89
87
115

INITIAL ADDRESS OF THE STACK POINTER #x% 1100 *#x
GENERAL PURPOSE REGISTER DEFINITIONS

PRIORITY LEVEL DEFINITIONS

“SWITCH REGISTER™ SWITCH DEFINITIONS

DRTR BIT DEFINITIONS (BITOO TO BITIS)

BRSIC “CPU™ TRAP VECTOR RDDRESSES
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DERP
S04
S0S ERREREERERRRRRERERERER VHERR RS RERA RN AR RRES R RRRS A EE SR ERRR AR R
86 129 TRAP CATCHER
Py T Y e e L et il it I isssiis’
S09 132 ALL UNUSED LOCATIONS FROM 4 - 776 CONTRIN A “.42,HALT”

SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
LOCRTION O CONTRINS O TG CATCH IMPROPERLY LORDED VECTORS

EREERREFREHEERERERERERRERERREEREEL R LR EEEREEEEEEEEEEREEDEEEEEEEEE

136 STARTING ADDRESS(ES)
SR IS S DRI I I I B T30 0000 B 00000000000 0000360000000 30000003030 D30 3030 333330 3 30 0

143 SIS I3 03 00 30030 0E 00 30 0t 3 030 30 30 06 38 06 3 38 6 36 6 38 36 30 0038 06 3 38 6 36 30 36 9% 96 38 30 36 06 30 36 36 3% 36 3% 36 36 3 % 3 3 3 3

(U IV VgVl gl TaltalValVall,]
Pt Pt Pt Pt Pces Pt Pt P P Pous
DO~ L WD

1233322322122 1222223222222 2222232232222 2222222222222 22222 2]

145 COMMON TAGS
B R U0 3 I 30300036 0 0033 6 30 0 R 3

147 THIS TABLE CONTQINS VARIOUS COMMON STORAGE LOCATIONS
USED IN THE PROGRAM.

190 I T3 0698 300638 98 3036 30 96 38 36 06 36 6 06 36 38 36 96 36 90 36 36 6 36 36 3 36 36 36 36 36 3 36 36 36 9 36 9 30 4 0 3 20 S0 K X X R
s deddsid i ol sttt i stitd e sl st s Iosiz s a2 zels

192 RPO4 RDDRESS 8 VECTOR LOCARTIONS
1322322212 e2 22 222222222232 2222222222223 232 2322322222322 232222223
194 REREEEREREREEREEREREREEREEEREFEFEREEEERERREEERREERREREEREEEEER
199 FHER R R I I 0I5 3 0 030 0636 0 3 0 3

R RS £ 2 TR I
20!l ERROR POINTER TABLE

R EERERE RIS

Egg e e st iz s sz izaassssly

S40 203 THIS TABLE CONTRINS THE INFORMATION FOR EACH ERROR THAT CAN OCCU
S41 THE INFORMATION IS OBTRINED BY USING THE INDEX NUMBER FOUND IN
542 LOCATION SITEMB., THIS NUMBER INDICA'ES WHICH ITEM IN THE TRBLE I
542 NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC).

g:g NOTE2: ERCH ITEM IN THE TABLE CONTRINS 4 POINTERS EXPLARINED AS
o4 c09 EM ; ;POINTS TO THE ERROR MESSAGE

E47 OH 1 ;POINTS TO THE DATR HEADER

548 1) ; ;POINTS TO THE DATA

ggg OF ,,POINTS TO THE DATA FORMAT

€8] 311 FRRFRRERRRERHE R R O I R R R R R
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313

341

42l

460

438

330 RS J AR I3 0 000 B A0 UE0E 300000 300 3 SR 3 330303000000 S 0 S

RPO4 DRIVER COMMANDS

B0 00 BT 000000 0 0 B30 000030000330 S ST 36 0003000000062 3 20 A

315 SIS0 30 B I 30000303000 B S 030300300 0 3 B R

339 33 S I 33 S 333 S I3 33330330033 S 3 S

E 3 HHHHEHHE R HHHHEEEEE R NN R R R 3

PROGRAM START AND INITIALIZATION ROUTINES

B 343 HHEENNE HHHHHHEHHHHES L 4 3HHHHEEHEHHHHHEENHHHHHEEHEEHHHHHE

346 33 3HEHHHHEEHER 3 S HHHHHEHEHHHEHHHHHHHHHHHHHHHEH I HHEHE

419 B3 SHHEHHHHEHEHES 3 33 IHEHEHHHEHEEEEHHEE R

SRR I B S0 003 B I 330000000600 0 B S R

SETUP TO CHECK ONLY TdE SPECIFICD HERD

B HHHEE S $HEHHHERHEE I

423 IS o HHHEHHNENE I HHHEHEHH DR

458 SRR I I3 000 0 030 00 0 I I3 30303 B

SHHHHHHENHE HHHHEHEHHHENEEH 00 HEHHHHHH R

MAIN ROUTIE -~ CHECK ALL HERDS AT ALL ALIGNMENT CYLINDERS

g T T T e e T e s I T T e asas sy

462 e BHHHHHHHENEEHHEEHHHHHEENHEEHHEEOHHHHHHHHEHHEHEHHHHHEHHHHHEHE
>

496 SHHHHEHHHHHHHHHHEHHHHEEEHHHHEHEHHEHHEEEHHHHHEEH HHHNEH

333 HHHHHHHHHEEHEHHHHHHHHENRNOHEHHHHHHHHHHEHREHEEHHHHHHHHHEHHEE

ROUTINE TO FIND THE TRACK CENTER

333 SHHHHHHEHHENHHEHEHEHHHHHHENNEEEEHHEHHEEEEHEEHHHHHHHHHEEREHER §

500 HHHHHHHHHHHHHHHHHHHHHRHHHHHEREHHHHHHN HHHHHEHNE HHHHE

% ) A O 0 T 0 30 00 00 0 0 O 0 0 ST S 06 00 00 360000 36 36 3038 00 3091006 308 3030 36 36 38 30 330 3
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89

623

6S0

685

89l

895

B SRS I I SN0 0000 3 M S I I I3 30 30 3000 B
ROUTINE TO SELECT HERD FOR ODU CONTROLLED HERD ALIGNMENT
et e e T L T e e e a2z ises)

g98 SRR 1330300 S B 1300003 BB SR I 0 R A 4
621 SRR I I 03I S 36000300030 I I 3030 3006300600000 00 0 6
A b i Lttt dokad bttt St botaddd b tbbat dt 2 LR 2222 222 SRR T2 T2
ROUTINE TO FERFORM S,000 RANDOM SEEKS
SHHHEHHEEHHHHEHEEEHHENEEHHHEENEHHHEEERHHHHHHEE S HHEEHE S

625 S HHHHEHEEHHHENNHHHHEEEHHHEEEE N
648 SRR EHE 33 I HEHEHE I3 30 S I I3 3 R 3
b bk tddbrtatettabadododdddbetdedbebebabotadatetetia a1 2 2 22222 22 2R 2R 22 222222 2 2

COMMON ENTRY TO THE RPOM DRIVER
S IHHHEHHHENEHHEEHHHEEHHHEEHHENEHEHEHHHEEHEENEHHHEEHHE

652 SRS S0 0000 38 00 JHJE B30 0 00 06 38 316 08 38 36 36 96 38 3838 6 06 38 38 3 90 36 38 38 3696 35 38 38 6 9436 3 36 38 38 38 3 36 38 36 396 3 36 36 3 3¢ 3¢
683 0SS T I I 32 36 0038 S JE 3896 0636 38 36 36 36 38 36 3496 36 36 396 96 36 36 36 36 36 38 3 36 3630 36 6 36 38 36 6 2 34 36 36 3 3 36 36 9 3 3%
SIS IE 338 3 060 06 90 08 3898 38 06 36 08 08 06 3898 38 38 96 36 36 98 98 98 36 38 3 36 96 36 36 36 38 38 36 8 3 98 36 38 38 36 36 38 4 36 3 34 36 38 36 34 3
ggggegligigllillllli*i*!ii!*!i!i!!!*ii!!*!*lll**!!**i**i**i*!i*i*
687 $5 90 SHE 3633196 3038 30 06 3038 630 36 38 3638 90 36 36 38 38 96 96 38 36 36 6 36 36 38 36 46 36 36 38 36 38 36 38 36 30 38 36 390 38 36 36 96 30 36 36 3 3 38 36 %
889 TSRS SR I3 3 06 30 330 06 30 3138 36 3 06 06 38 38 36 06 38 36 38 96 338 36 36 96 36 38 36 90 98 3636 3 36 36 38 38 36 96 38 38 96 36 30 38 3698 3 36 3¢ %

S99 3600 969638 0 S0 396 0 96 38 38 36 6 96 36 36 38 3006 96 36 98 6 36 36 36 36 96 98 36 36 396 38 3¢ 38 36 6 36 3¢ 36 6 9 38 36 3 96 3 36 36 48 3 38 3¢ 38 3 34 3%

MACRO ROUTINES
3303 I I R 3 RN HEHEHEHHOHEEHHEEHHHHHHHHEHHHEH

893 93036 90 3836 9 3598 9496 38 36 96 96 3 9t 38 38 36 36 38 38 36 38 3 96 36 38 36 36 36 98 36 36 96 38 96 96 38 38 6 36 36 3 36 38 6 38 36 3698 3 36 3630 6 3 3¢ 3 3
F 30 003 SO0 00 33 30 38 00 30 0 30 0 30 36 94 36 00 36 6 00 36 30 30 96 36 3 30 98 96 38 90 36 3 38 36 36 36 30 3% 6 3 6 38 96 96 36 36 36 9 38 36 30 3 38 36 3 3¢ 3

RANDOM NUMBER GENERATOR ROUTINE
I i i s i s sz

897 THIS ROUTINE IS A DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATO
WITH A RANGE OF 0 TO 2(+33)-1.

CALL:
JSR PC, SRAND ; ;CALL THE ROUTINE
Q01 RETURN + sRETURN HERE THe RANDOM

s sNUMBER WILL BE IN
s s SHINUM, SLONUM
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V!
Eqa Q40 REREERRERARERERERRLERRFREREER LSRR ERARERRBELEEE LR REREELEEEEE%S
y .
gqa 1333221223232 RS ARSI S222I S22 SLSLT)
5 942  ERROR HANDLER ROUTINE
ggé 2690 3698 96 3 3 36 36 36 363 36 96 36 36 3% 36 96 3% 3 3% 3 36 36 36 36 3¢ 3¢ 96 36 36 396 36 3% 3% 3 36 3 3 3 3 3 3% 3% 3 3¢ 3 36 9 3 36 % 3 9 3% 3¢ 3% 3% % % % % %
£33 944  THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
B54 SRVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CALL
655 AND GO TO SERRTYP ON ERROR
3 THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE:
657 SWIS=1 HALT ON ERROR
658 SI3=I INHIBIT ERROR TYPEOUTS
660 ERROR N + sERROR=EMT AND N=ERROR ITEM NUMBER
%E? g7 3636 3000 38 36 3 3 3 36 36 36 36 36 3 36 98 96 3 96 3 3 36 3 36 36 36 36 3 3 3 3 3696 3 36 3% 3 3 3 3 % 5 9% 3 3% 3 % 3 9 9 3 9 % 3 % % % % % % ¥
5&4 330 390 3% 3 96 38 98 363 30 30 3% 36 30 36 3% 9% 30 96 36 9% 3 30 38 3% 96 3 3 3 36 3 36 3 36 98 3 3 3k 3 3% 36 3 46 36 36 369 96 3 3 9 9% 3% 3 36 3 3% 3% % 3 3% %
665 974  ERROR MESSAGE TYPEOUT ROUTINE
Egg 396 3 3698 36 3 36 36 36 36 38 45 36 96 3¢ 36 36 3 36 36 3 ¢ 38 3 3 36 6 36 3 3 3 3696 36 36 36 3 9 3 3 3 4 36 36 34 36 396 3% 36 3 96 3 6 3 3% 3¢ 3 % 3 3% % 3% %
668 976 THIS ROUTINE USES THE “ITEM CONTROL BYTE™ (SITEMB) (O DETERMINE
£69 ERROR IS TO BE REPORTED. IT THEN OBTRINS, FROM THE “ERROR TABLE™
670 AND REPORTS THE RPPROPRIATE INFORMATION CONCERNING THE ERROR.
g;g 1029 T3 090 5 4 003 3030 90 0 05 3% 2 360 06 96 38 3 3¢ 96 3 3 40 96 98 3 26 3t 953 36 36 36 3% 36 36 336 3% 366 36 3 3 3% 46 36 3 3F € 3 3 3% 3 3
674 S35 3 5 30 3036 0636 3 36 35 36 36 96 98 36 3 3% 3 96 36 36 98 36 3 3 3 96 36 3 3 36 36 96 36 3 3% 36 4 36 3 3 3 36 3% 3 3 3 3 %
675 1031  TYPE ROUTINE
E;% 696996 36 96 3 3 96 3t 3 36 6 36 3 36 3¢ 3¢ 9% 3¢ 96 3¢ 36 9% 36 36 36 3 3 3t 26 36 9 36 3¢ 9698 36 36 36 36 96 3 3¢ 3 3¢ 3¢ 3 36 96 9 2 36 3 3¢ 33 3 3 3 3 3¢ 3 % 3%
678 1033 ROUTINE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O B
679 THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER R LINE
680 NOTEL: SNULL CONTAINS THE CHARACTER T0 BE USED AS THE FILLER CH
681 NOTEE: SEILLS CONTAINS THE NUMBER OF EILLER CHARACTERS REQUIRED
bge NOTE3: SFILLC CONTAINS THE CHARACTER TO FILL RFTER.
684 CALL:
68S 1) USING A TRAP INSTRUCTION
8% o TYPE  ,MESROR ; sMESADR 1S FIRST ADDRESS OF AN
688 TYPE
689 MESADR
631 2) USING A JSR INSTRUCTION
B32 MOV PS,-(SP) : sPUSH PROCESSOR STATUS WORD ON
643 JSR  PC.STYPE '1CALL TYPE RGUTINE
ES4 MESADDR } sFIRST ADRESS OF MESSAGE
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636
697
638

300

701

785
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1078

1156

1076 396 3606 3 90 38 36 96 36 36 6 38 36 36 96 38 36 96 38 3 3 36 3% 96 36 % 3 36 3 96 36 96 3 3 6 36 3 30 36 36 3t 30 30 3 06 36 36 3 3 % %6 3% 9 3 3% 3 3 3 % 3 %

69036 96 36 38 3t 96 36 36 36 36 36 36 38 36 36 36 38 96 36 38 96 36 36 3 36 38 98 9 36 3% 36 36 36 3¢ 38 36 36 36 6 36 36 34 36 36 3 3 36 30 3 36 3 36 36 3t 36 3¢ 3 36 3¢ 3 36 %

BINRRY TO OCTAL (RSCII) AND TYPE
333 BB BRI D000 000000 S 160030000000 30 30030 00 B SR R I R R R

1080 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARRY NUMBER TO A 6-DIG
OCTRb (QSEI}) NUMEER RNg TYPE IT.
$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS

MOV NUM, -(SP) ; sNUMBER TO BE TYPED

TYPQS ;;CALL_FOR TYPEQUT

.BYTE N ;3N=1 TO & FOR NUMBER OF DIGITS
.BYTE M ;3M=1 OR O

;3 1=TYPE LERDING ZEROS
; ; 0=SUPPRESS LERDING ZER

STYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS RS THE
EAEEOS OR STYPOC

MOV NUM, = (SP) - sNUMBER TO BE TYPED
TYPON s :CALL FOR TYPEOUT
EEEEOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER
© MoV NUM, - (SP) : sNUMBER TO BE TYPED
TYPOC ::CALL FOR TYPEOUT

1154 0306 3098 36 38 3 38 36 36 38 30 06 98 36 36 36 38 6 36 36 36 36 36 96 96 36 38 96 38 36 96 36 36 96 38 36 36 3¢ 36 3 36 36 3 36 36 34 3¢ 96 36 38 36 36 36 36 3 36 % 3 3%

3 33038 38 390 6 30 38 3638 08 38 38 06 38 06 38 06 3690 9638 38 36 96 36 96 36 36 30 36 06 36 3 36 36 98 36 6 36 6 36 36 36 36 36 36 96 38 3 3 36 36 96 36 3 3¢ 3 3¢ 3 34 3¢

CONVERT BINRRY TO DECIMAL AND TYPE ROUTINE
33330333 I 330033 I I BB IR TEI I B3I 0306 D003 B 00030000360 030330

1158 THIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMBER T0 R S5-DIG
SIGNED DECIMAL (RSCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER
NUMBER IS POSITIVE OR NEGRTIVE A SPACE OR A MINUS SIGN WILL BE T
BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS
gEEtRCED WITH SPACES.

MOV NUM, - (SP) ; ;PUT_THE BINARY NUMBER ON THE S
TYPDS 1;G0 TO THE ROUTINE

ieee RRFRERRERERERERERRERXEXREEEREER ERXRERERERREERREEREER AR EEE LTS




MAINDEC-11-DERPN-B
DERPMB.PLI

742
743
744
745

102

MACY1l g7(732) 05-0CT-76 15:01 PAGE 22

lead

1239

1258

9633 3098 3030 90 36 30 3600 36 30 38 06 38 36 96 3 98 38 3636 36 98 36 36 3 36 36 3 36 30 36 3 36 3 36 36 9 3 3 36 3 33 3 33 40 3 0 3 3 % 3 30 26 3 2 3 2

TRAP DECODER
0303636 0 30 38 36 36 96 36 3698 3 36 36 36 36 36 36 96 36 98 6 6 96 38 36 46 36 36 36 36 36 3 36 36 6 36 30 26 3 3¢ 96 36 30 96 96 36 36 6 36 36 30 30 46 30 3 36 3¢ 0 06 4

ieed THIS ROUTINE WILL PICKUP THE LOWER SYTE OF THE “TRAP™ INSTRUCTIO
AND USE IT TO INGEX THROUGH THE TRAP TABLE FOR THE STARTING ADCR
OF THE DESIRED ROUTINE. THEN USING THE ADDNESS OBTRINED IT WILL
GO TO THAT ROUTINE.

TSR3 003 00 36 36 36 3 3 38 90 3% 0636 36 36 36 96 36 30 3 36 36 U 9 36 36 3 36 36 36 36 06 36 36 6 36 36 3 3 36 36 6 36 % 36 96 36 36 3 36 36 36 6 3 36 6 3 4 3 3

TRAP TRBLE
AR EFIAEIHRF R EHHHEFRE R R REE IR F R EII RN LR R

1e4l THI TABLE CONTRINS THE STARTING RDDRESSES OF THE ROUTINES CA
Vg Frka® INSTRUCT TOR. HE

1322222222222 22222 22322222222 2222222232222223 3222228222232 2822 2

RH11/RPC4 DRIVER (REV. 0.9)
ERERATHERRHREHIHR A ERREREREHRREHREERHRERERRRRREEE R AR AR

1260 COPYRIGHT (C) 1974
DIGITAL EQUIPMENT CORP.
MAYNARD, MR 01754
AUTHOR: ' JIM LACEY

1266 srgggge ronR§H051 RHER1, RHER2, AND RHER3 ON AN ERROR "2" OR "5
RPERRG+2 = RHER!
RPERRS+4 = RHER2
RPERRS+b = ~'"R3

1277 TABLE OF DRIVE ACTIVE INDICATORS (DRVRCT=8 BYTES)
DRVACT=0 IMPLIES DRIVE IS IDLE
1279 DRVRCT>0 IMPLIES DRIVE IS ACTIVE WITH A COMMAND
DRVRCT<O IMPLIES DRIVE IS ARCTIVE WITH AN ERROR RECOVERY OPERATIO
1281 TRBLE OF DRIVE STATUS I DliﬂTORS (DRVSTA=8 BYTES)
DRVSTA=0 IMPLIES DRIVE IS OFFLINE
DRVSTR>0 IMPLIES DRIVE IS CNL I
DRVSTA<O IMOLIES DRIVE IS UNSAFE OR NONEXISTENT
1305 TRBLE OF DRIVE TYPES (DRVTYP=8 WORDS)

DRVTYP WILL CONTAIN THE DRIVE TYPE OF ALL ONLINE, OFFLINE, AND
UNSAFE DRIVES. IF A DRIVE IS NONEXISTENT DRVTYP WILL BE ZERO.

1318 TRANSFER WAIT FLAG (TRNSWT={ WORD)
THIS IS R ONE WORD QUEUE. IT WILL CONTARIN THE ADDRESS OF
“DPB™ OF THE I/0 OPERAT:ON.
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134

1332
1333

1338

1344

1358

1370

1378

1386
1387
1338

1404

1417

SEARCH WARIT KEYS (SRCHWT=1 WORD)

THIS IS A ONE WORD GUEUE THAT WILL CONTAIN R KEY FOR EACH OF
THE DRIVES THAT ARE PERFORMING A SEARCH COMMAND FOR THE I/0
REQUEST THAT IS AT THE TOP OF THEIR REQUEST QUELE.

ERCH DRIVE IS RSSIGNED ONE BIT, STARTING AT BITOO FOR DRIVE O.

RPO4 DRIVER RCTIVE FLAG (ACTDRv=1 BYTE)

ACTDRv=0 IMPLIES DRIVER IS INACTIVt
RCTORY>0 IMPLIES ORIVER IS RCTIVE

SOFTWARE TIMER ROUTINE RCTIVE FLARG (RTTSTR=1 BYTE)
ACTSTR=0 IMPLIES SOFTWARE TIMER ROUTINE IS INACTIVE
RCTSTR>0 IMPLIES SOFTWARE TIMER ROUTIME IS ACTIVE

UNLORD FLAG_ (ULDFLG=8 BYTES)

ULDFLG=0 IMPLIES NO UNLORD COMMAND

ULDFLG>O IMPLIES UNLOAD COMMAND IN PROGRESS
ULDFLG<O IMPLIES UNLORD COMMAND IN WAIT QUEUE

LOOK RHERD COUNT (LACNT=8 BYTES)
LACNT WILL INDICATE THE NUMBER OF LOOK AHEADS PERFORMED

SAVE REGISTERS FLAG (SAVEFG =! WORD)

SAVEFG <O IMPLIES SAVE THE RH11/RPO4 REGISTERS WHEN THE
OPERRTION IS COMPLETED AS PER (DPB+14),

SAVEFG=0 IMPLIES SAVE THE RH11/RPO4 REGISTERS, RS PER
(DPB+14), AFTER AN ERROR.

SEEK FLAG (SEEKFG=]1 WORD)

SEEKFG=0_IMPLIES HHEN THE DISK ADORESS ISN'T IN THE WINDOW
FOR A DATA TRANSFER START A SERRCH COMMAND

SEEKFG(O IMPLIES DRTR TRANSFER WILL DO IMPLIED SEEKS,
DISREGARD THE WIND

TIMEOUT TARBLE (TIMER=8 WORDS)

THIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPERATION

DATA TRANSFER UNDERWAY INDICATOR (DTUW=1 WORD)

DTUW<O IMPLIES NO DATR_TRANSFER UNDERWAY

OTUW=+N (WHERE N=0 TO 7} IMPLIES DATA TRANSFER UNDERWAY ON DRIVE
ATTENTION BITS TABLE (RTABIT=8 BYTES)

THIS TABLE CONTARINS THE CORRESPONDING BIT TO ERCH DRIVES
RTTENTION BIT

RPOM TO RHI1 "MASS CONTROL BUS PARITY ERRORS™ (MCPE) ALLOWED BEF
CALLING IT FATAL (MCPEMX=1 WORD)




MRINDEC-11-DERPM-B
DERPMB.PLI

844
84S
B46

47

48
849
850
851
852
853
854
855
856
857
858
859
860
861
Be2
863
B4
865

MRCYLl 27(732)

KO2

0S-0CT-76 15:01 PRGE 24

142¢e

1427
1429
1431
1433
1436
1459

1500

1562

1608

1645

STORAGE FOR RPADR (THE FIRST ADDRESS (776700) OF THE RH11/RP0Y)
RPVEC (THE VECTOR ADDRESS 254)), AND RPVEC+2 (THE BR LEVEL (S))

MAXIMUM NUMBER OF LOOK RHEADS ALLOWED IS 4 (MXLACT=1 WORD)
MRXIMUM DELTA DELAY IS 8 SECTORS (MXDLTR=1 WORD)

MINIMUM DELTA DELAY IS 2 SECTORS (MNOLTA=1 WORD)

MAXIMUM SEARCH FOR I/0 WINDOW IS S SECTORS (MXWNDW=1 WORD)
DEFINITIONS OF THE RH11/RPOM ADDRESS INDEXES

RH11/RP04 DRIVER INIT. CODE

THIS ROUTINE WILL DETERMINE WHICH RPO4 DRIVES ARE
AVAILABLE FOR TESTING AND SET THE DRVSTA INDICATOR
T0 _THE PROPER STATE FOR EACH DRIVE.

NOTE: THIS ROUTINE CALLS DRVINT

CALL
JSR PC,RPINIT
RETURN

DRIVE_INIT. ROUTINE
THIS ROUTINE DETERMINES IF A DRIVE EXIST AND IF I7 IS

AN RPOY. IF IT IS, A "READ-IN PRESET* IS ISSUED AND FMT22
IS SET T0 A *1*. tHEN MOL, DPR, ORY, AND VW ARE_CHECKED T0
INSURE THEY ARE ALL ON A %1=. AND DEPENDING ON THEIR STATE,
DRVSTA IS SET TO THE PROPER CONDITION.

CALL
MOV $DRVNUM, R1 :DRIVE NUMBER TO Rl
MOV RPADR, R4 :UNIBUS ADDRESS OF RH11/RPO4 (RH
JSR RO, DRVINT :CALLED BY A JSR
RE TURNL ;ERROR OCCURRED (PARITY)
RETURN2 : NORMAL RETURN
EEEEEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST
JSR RO, J¥RPOY sCALL THE RPOY DRIVER
PNTADR s ADDRESS OF POINTER OF DRIVES PA
RETURNI sRETURN HERE IF QUEUE IS FULL
RETURN? *RETURN HERE IF REQUEST IS IN QU
8EEEMIZER-CRLLED FOR A PARTICULAR DRIVE
MOV ¥DRVNUM, R1 :DRIVE NUMBER TO Rl
JSR PC,OPT iSETUP A COMMAND
COMMAND INITIATOR
CALL
MOV 8DRVNUM, R1 :DRIVE NUMBER
MOV 80FB, R? : ADDRESS OF DPB
JSR pc,ct? :CI?= CI1,CI3, OR CIM

s WHERE ;
;CI11=DATA TRANSFER
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£
nu
=z

OT DATA TRANSFER
LOOK AHERD ROUTINE

CALL
203 nggNgg ,R1 ESIVE NUMBER
|
JgR 8 :GO CHECK ?HE WINDOMW
RETURN! :ERROR RETURN
RETURNZ :START A SEARCH
RETURN3 :START A DATA TRANSFER

INTERRUPT SERVICE ROUTINE
TRANSFER DONE ROUTINE
SPECIAL CONDITION ROUTINE
ggEE TIMER ROUTINE

MOV $TIME,-(5P)
JSR RD,RPIMR

SOFTWARE TIMEOUT ROUTINE

:CALL RPO4 TIME ROUTINE

CALL: STO
MOV #DRVNUM,R1 :DRIVE NUMBER
JSR RO,STO CRLL--DRVRCT MUST BE NONZERO
RETURN
ggEEINE TO READ A RH11/RPOM REGISTER
JSR RO,RD.RP :GO RERD R REGISTER
INDEX REG INDEX FROM BASE
ERRADR ERROR ADDRESS--PROCESS ERROR ST

:AT THIS RODRESS

RETURN :CONTENTS OF REG. IS ON THE STAC

ROUTINE TO WRITE A RH11/RPO4 REGISTER
CALL

MOV DATA, - (SP)
JSR RO, WRT.RP

INDEX s INDEX OF THE REGISTER TO BE LOR
ERRADR :ADDRESS TO RETURN TO ON AN ERRO
RETURN :ERROR FREE RETURN

ROUTINE TO SAVE THE RH11/RPO4 REGISTERS AS PER DPB+14

CALL
MOV $DPBNUM, R2 :DPB POINTER TO R2
JSR PC,SVRHI 1 :SAVE THE DRIVES REG’S

EARCH REQUESTED BY DATR XF

;ELASPED TIME IN MILLISECONDS ON

;:DATA TO BE LOADED ON THE STACK
:CALL THE ROUTINE TO LOAD(WRITE)
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2284

2305
2359

2383

2395

evl7 .

c433

2450

EgEEINE TO SET THE INTERRUPT WITHOUT GETTING A “TRE"

MOV #DRVNUM, R1 :DRIVE NUMBER TO Rl
JSR PC,SET.1E 1SET “I1E™
RETURN

QUEUE COUNT

ROUTINE TO CLEAR ALL OF THE REQUEST QUEUES
B s PC, CLRAUE

EMPTY THE QUEUE SPECIFIED BY Rl

CALL

MOV DRVNUM, R1 sDRIVE NUMBER TO Rl
JSR pC,ENPlYa
ggEEINE TO PUT A REQUEST IN QUEUE
MOV DRVNUM, R1 :DRIVE NUMBER
MOV ¢DPB, R2’ - ADDRESS OF Pnnnnsren BLOCK
JSR RO, DRVGUE ;GO PUT REQUEST IN QUELE
RETURNL sRETURN HERE IF ousus IS FULL
RETURN2 * sRETURN HERE IF REGUEST IS IN GU
gggzrns TO GET THE "DPB" ADDRESS OF NEXT REQUEST IN QUEUE
MOV $DRVNUM, R1 :DRIVE NUMBER TO Rl
JSR PC,GETREQ GO GET THE REQUEST
RETURN :R2="DPB* ADDRESS OF THE REQUEST

:P2=0 IF NO REQUEST IN GUEUE
ggEEINE TO "“POP™ THE REQUEST FROM QUEUE

MOV nonvuun Rl :DRIVE_NUMBER T0 Rl
JSR PC,POPQLE :CALL TO REMOVE REQUEST
RETURN :R2=ADDRESS OF DP8 REMOVED
ROUTINES TO SAVE RO-RS AND RL-RS
CALL: RO, SAVROS
RET RN ' sRO-RS IS ON THE STACK
CALL:

* “SAVRIS
JSR _ RO,SAVRIS
RETURN :R1-RS IS ON THE STACK
UPON RETURN FROM SAVROS AND SAVRIS THE STACK WILL LOOK LIKE:

+12 RO
+10 R1
+06 R2
+04 R3
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2500

2559

2593

+02 R4
c46? TOP RS
c478 ROUTINES TO RESTORE RO-RS AND R1-R5
CALL:  GETROS

JSR

RO, GETROS
RETURN :RO-RS HAVE BEEN RESTCRED
CALL: GETRIS
JSR _ RO,GETRIS
RETURN ;R1-RS HAVE BEEN RESTORED

2498 9303 00363 30 3630 30 36 090 36 6 3636 3 36 36 36 96 3636 36 36 2 3636 3 36 30 3056 38 36 36 3 06 36 3 96 36 36 36 36 9 36 38 30 34 36 30 36 38 3 3 3 3 B
SN KNI TR 33333320 T3 I T 36 366 36 36 36 30 3 30 6 30 36 06 36 30 36 6 36 36 3 3 3 3%

DATR PARAMETER BLOCK

F 309033 336 36 3 36 36 3 36 38 36 36 36 36 36 3 30 36 36 6 36 36 3 36 9 36 36 36 36 3638 36 36 36 96 3% 36 3 36 30 36 36 96 36 36 96 3 36 6 30 38 3 36 3 36 34 3 4 3

2502 T30 003 96 36 36 36 98 36 3 36 98 36 38 38 36 36 30 0 36 38 36 36 36 36 3 36 36 38 36 38 0638 36 36 36 36 36 36 36 26 36 96 36 96 36 6 38 3 36 36 34 36 36 36 3 3¢ 3 3¢
2557 436 3098 36 38 3636 38 96 36 36 38 36 36 3 36 36 36 36 96 36 3 3% 36 36 36 3 3 96 36 36 3 369 38 36 36 36 3 36 96 36 9 36 3% 36 36 96 3% 3 36 3¢ 36 3% 3 3% 3 3% 3 % 3%
3636 398 36 3 3 3 36 303 36 38 96 3¢ 38 36 36 36 98 36 3 9 36 36 36 3 36 3 36 3% 36 36 3 36 36 36 3 36 96 3 36 36 3¢ 36 36 36 36 3 36 36 O 3 36 36 9 38 9 36 36 3 3% % 3%

HEARD CODE TABLE

33636 360 36 36 36 36 38 36 3 38 38 36 36 36 36 36 36 36 363 36 36 06 36 9 36 3 36 36 36 36 96 36 6 36 36 36 36 36 36 36 30 9 36 3 3 36 36 36 96 36 4 36 9 3 36 3 3% 3 3 %

256l 36303 9 3638 96 36 3 36 3¢ 36 36 36 38 36 3 36 98 36 36 96 36 38 36 36 36 3 36 38 36 36 38 38 36 38 9 36 38 9 36 36 6 36 36 6 36 36 96 3 36 6 36 36 36 36 38 36 36 3% 3
2581 36 338 36 36 396 36 36 36 38 36 38 6 36 36 3848 6 36 36 36 36 36 36 38 38 38 96 36 96 38 6 36 36 36 36 36 36 36 3% 36 96 36 36 3 96 36 36 36 96 34 36 36 96 34 36 3¢ 26 34 3
3% 3t 36 36 30 33 98 36 3 3638 3¢ 3 36 36 3 36 36 94 36 36 96 36 36 96 38 36 6 96 38 3 96 38 30 96 36 38 36 36 36 30 36 36 96 36 36 96 36 36 3 3 38 36 36 3 36 36 36 3 36 % 3 % %
OFFSET CODE TABLE

33 30 3 3638 30 38 96 3838 36 38 3 36 36 96 98 36 3% 3 38 36 36 6 36 36 38 38 36 36 90 36 36 36 36 36 36 36 36 36 36 6 36 36 3636 98 36 9 36 6 36 6 36 3% 36 36 36 36 36 3¢ 34 3

2595 FE9E 936 336 96 96 36 36 96 36 36 38 38 36 96 30 36 38 96 96 36 38 36 96 36 36 38 36 36 36 36 36 36 96 36 36 36 6 36 36 36 36 38 30 36 3 36 36 36 36 36 3 30 36 3% 36 34 3 % 3

2698 3630 36 36 9 36 3 36 38 38 36 36 38 34 36 3 38 36 96 36 96 3 36 36 36 9636 96 36 36 36 36 36 36 96 38 6 38 6 36 36 36 38 36 36 96 36 34 30 26 36 36 36 38 36 36 3 3 36 3¢ %
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-TITLE MAINDEC-11-DERPM-8

: #COPYRIGHT (C) 1973,1974, 1375
:#DIGITAL EQUIPMENT LORP.'

.q YNARD, MASS. 01754

!PROGRQH By C. HESS

}THIS PROGRAM WAS ASSEMBLED USING THE PDP-i1 MARINDEC SYSMAC
!PQCKRGE (MAINDEC-11-DZQRC-RE).

!TN =]
(SBTTL OPERATIONAL SWITCH SETTINGS
SWITCH USE

s HALT ON ERROR
13 INAIBIT ERKOR TYPEOUTS
3 LOOP ON ERROR
{
6

N E
CHECK ONLY THE SPECIFIED HEAD
LOOP ON THE CURRENT HERD
TYPE ALL TRACK CENTER VALUES

.SBTTL BASIC DEFINITIONS

LA T X R R YRR Y Y

LB B 8 B B B B X

sirgxran Sgoazss OF THE STACK PJINTER w## 1100 #a#
_EQUIV ENMT,ERROR :BASIC DEFINITION OF ERROR CALL
-EQUIV 10T SCOPE .,ensrc DEFINITION OF SCOPE CALL

PS= 177776 : +PROCESSOR STATUS WORD
.EQUIV PS,PSW

STKLMT= 177774 s STACK LIMIT REGISTER

PIRG= 177772 : PROGRAM INTERRUPT REGQUEST REGISTER

SWR= 177570 : :SWITCH REGISTER

oxsanvzsun
; ¥GENERAL PURPOSE REGISTER DEF INITIONS

ko= %0 ;s GENERAL REGISTER

Rz %1 NERAL REGISTER

= %2 .,GENERRL REGISTER
= %3 NERAL REGISTER

RY= %4 ,,GENERRL REGISTER

RS= %S ; ;GENERAL REGISTER

Rb= %6 ; ;GENERRL REGISTER

R7= %7 . GENERAL REGISTER
_EQUIV Rb,SP ;;STRCK POINTER
EQUIV R?.PC : PROGRAM COUNTER
;pnlonx'v LEVEL osrrnxrrous

FRO= . :PRIORITY LEVEL O

PRi= 40 ;;PRIOR%TY LEVEL |

PRe= 100 s ;PRIORITY LEVEL 2

PR3= 140 s tPRIORITY LEVEL 3

PRY= 200 s 'PRIORITY LEVEL Y

PRS= ey0 - +PRIORITY LEVEL S
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BRSIC DEFINITIONS

000300
000340

100000
040000

er (732)

05-0CT-76 15:0!

DO3

PRGE 30

300

RPB= --PRIORITY LEVEL &
PR7= 340 ,,FRIORITY LEVEL 7
éﬁ"SHITCHUREclaTER“ SWITCH DEFINITIONS
SWl4= 40000
SWi3d= 20000
SHIE- 10000
SWll= 4000
‘SW10= 2000
-CWOS= 1000
SW0B= 400
SWO7= 200
SW06= 100
SHOS= 40
SHO4Y= 20
SHO3= 10
SWB2= Y
SWil= ¢
SWO0= 1
.EQUIV SW09,Su9
.EQUIV SW08,SKB
EQUIV SW07,SW7
EQUIV SWDb,SWE
.EQUIV SWOS,
EQUIV SWOM,SWH
EGUIV SKO3,
EQUIV SKkO2,
.EQUIV SWO1,SKl
EQUIV SKO0O,SWO
- #DATA BIT DEFINITIONS (BITCO TO BITIS)
8IT1S= 10000
BITi4= 40000
BITi3= 20000
BITi2= 10000
BITil= 4000
BITi0= 2000
BIT0S= 1000
BIT0B= 400
BIT07= 200
BITO6= 100
BITOS= 4O
BITQY4= 20
BIT03= 10
1T02= 4
BIT0l= 2
1T00= 1
.EQUIV BIT09,BIT9
.EQUIV BI108,BIT8
.EQUIV BIT07,BIT?7
.EQUIV BI06,BITH
.EQUIV BIT0S,BITS
.EQUIV BITOM,BITH
.EQUIV BIT03,BIT3
.EQUIV B1102,BITe2
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EQUIV BI{T0},BIT
.EQUIV BITO0,BIT

: #BASIC "CPU" TRAP VECTOR RODRESSES

£RRVEC= s TIME OUT AND OTHER ERRORS
RESVEC= 10 ,.nzssnvso AND ILLEGAL INSTRUCTIGNS
rexrvsc 14 "T* BIT

TVEC= 14 ,,rnnc TRAP
Pt J I T wsioe

¥ / 1 *¥

FoRVEE: 54  BOLER, PRIL
EMTVEC= 30 .,EHULRTOR TRRP (EMT) #*ERROR#®
TRAPVEC=34 : 1" TRAP™ TRAP
TKVEC= &0 :TTY KEYBOARD VECTOR
TPVEC= BN }11TY PRINTER VECTOR
PIRGVEC=240 : 'PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL TRAP CATCHER

=0
s#RLL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A *.+2,HALT"
:#SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
;#LOCATION O CONTAINS O TO CATCH IMPROPERLY LOADED VECTORS

.SBTTL STARTING ADDRESS(ES)
.=200
JMP &8START ; JUMP TO _STARTING ADDRESS OF PROGRAM

InP S¥START ’hssrnar THE PROGRAM - ADDRESS CHANGES T0
:*INIT" RFTER PROGRAM STARTED INITIALLY
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DERPMB.P11 STARTING RDDRESS(ES)
ﬁgg ;lIliilliililillill!iil{lllliliilli*liili*l!illll*!l*!l!ii!l!ili
iggg .SBTTL COMMON TAGS
1 ;iTHéS TABLE CONTAINS VARIQUS COMMON STORAGE LOCATIONS
1 +2USED IN THE PROGRAM.
1204
{ggg 001100 .=1100
1207 001188 CMTAG: :+ START OF sonnon TAGS
1509 ooilos 000 Term: BYIE O 1 ONTAING THE TEST NUMBER
00 L HH
121 881103 Sfi is LG: .BYT 8 ;;Egnrnfng EHEOR ian
1211 001104 000000 $ICNT: .WORD O s sCONTAINS SUBTEST ITERATION COUNT
1212 001106 000000 SLPADR: .WOPD O : :CONTARINS SCOPE LOOF
1213 001110 0OGO00 SLPERR: .WORD O : :CONTRINS SCOPE RETURN FOR ERRORS
1214 001112 000000 SERTTL: .WORD O : sCONTAINS TOTAL ERRCRS DETECTED
1215 00111M 000 SITENd: .BYTE O - :CONTAINS ITEM CONTROL BYTE
1216 001118 001 SERMAX: .BYTE | : :CONTRINS MAX. ERRORS PER TEST
1217 001116 000000 SERRPC: .WORD O < :CONTAINS PC OF LAST ERROR INSTRUCTION
1218 001120 000000 SGDARDR: .WORD O ::CONTRINS OF ’*GOOD’ DATA
1219 001122 000000 SBDORDR: .WORD O : sCONTRINS OF '3AD’ DRTA
1220 001124 000000 SGODAT: .WORD O : :CONTAINS *GOOD’' DATA
1221 001126 0000CO $BDOAT: .WORD O : :CONTRINS 'BAD* DRTA
1222 ©C01130 000000 000000 000000 .WORD 0,0,0 : :RESERVED--NOT TO BE USED
1223 001136 177560 $TKS: 177560 s TTY KBD STATUS
1224 001140 177562 $TKB: 177562 -+ TTY KBD BUFFER
1225 001i42 177S6M $TPS: 177564 s TTY PRINTER STATUS REG.
1226 001IY4 177566 S$TPB: 177566 s TTY PRINTER BUFFER REG.
1227 001146 000 SNULL: .BYTE 0O :: CONTAINS NULL CHARACTER FOR FILLS
1228 001147 002 $FILLS: .BYTE 2 - sCONTRINS 8 OF FILLER CHARACTERS REQUIRED
1229 001150 012 $FILLC: .BYTE 12 + s INSERT FILL CHARS. AFTER R “LINE FEED"
1230 001151 000 $TPFLG: .BYTE : +“TERMINARL AVAILABLE™ FLAG (BIT<07>=0=YES)
1231 001152 077 QUES: .RSCII /7/ : sQUESTION MARK
1232 001153 015 SCRLF: .RSCII IS : s CRRRIAGE RETURN
1233 001154 000012 SLF: .RSCIZ2 & sLINE FEED
12 001156 DO00O0 DRIVE: . 0 <DRIVE NUM STORAGE FOR DRIVER ERR CALLS
1235 001160 000000 ATTN: .WORD O sATTENTION REGISTER STORARGE FOR ERROR MESSAGES
1236 001162 000000 SHEAD: .WORD O -HERD PODRESS STORED FOR ERROR MESSAGES
1237 001164 000000 TOPLN: .WORD O ;'TYPE THE HERDER’ INDICATOR
1238 001166 000000 OFFDIR: .WORD O *NEG OFFSET PRSS IND
1233 001170 000000 BITIND: .WORD O :SIGN CHANGE BIT STORED INDICATOR
1240 001172 000000 SINCNG: .WORD O :SIGN CHANGE BIT STORRGE
1241 001174 000000 PLUS: L.WORD O :STORE THE POS SIGN CHANGE CODE
{242 001176 000000 INREG: .WORD O +CONTRINS THE VALUE READ FROM THE REGISTER
ig:a 001200 000000 TOLER: .WORD O *ALIGNMENT TOLERANCE FOR PRESENT CYLINDER
%% H 40 300 0 3 96 98 0 96 35 3% 30 3 3 2% 36 36 % 3% 96 3 3% 3 36 36 3 3 9 3 9 9 3¢ 3 35 96 9 3 3698 3 3 98 96 3 3 3 96 3 3 3 3 3 9 9 3 9% 2 3% 3% % 3% %
%gzg .SBTTL RPO4 RDDRESS 8 VECTOR LOCATIONS
iaagg 4 1 1Yz 2SI IS IR I TR IS YIS R SRR SR SRR SEIS SRS SESL T )
1251 001202 176700 SRPADR: .WORD 176700 +RH11/RPO4 UNIBUS ADDRESS
1252 001204 000254 SRPVEC: .WORD 254 sRH11/RPO4 VECTOR ADORESS




1254
1255
1256

15eg

1259

l

8
s
12eM
1265
1266
1267
1268
1269
1270
1271
1272
1273
1279
1275

[
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81 3
16041
016314
016373

000000
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JQCRTIONS

R 32331232 222122222222 222222238 23222222232 22222222222 2222

.SBTTL ERROR POINTER TABLE

; #THIS TABLE CONTRINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR
;#THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND I
!LOCRTION SITEMB, THIS NUMBER INDICRTES WHICH ITEM IN THE TﬂBLE IS PERTINENT.

s ¢NOTEL: IF SITEMB IS O THE ONLY PERTINENT DATA IS (SERRPC)
*NOTEE ERCH ITEM IN THE TRBLE CONTRINS 4 POINTERS EXPLRIhED RS FOLLOWS:
# EM ;POINTS TO THE ERROR MESSAGE

% OH ,,POINTS 10 THE onrn HERDER
Ly DT 'POINTS T0 THE D
! x OF : 'POINTS TO THE onrn FORMAT
SERRTB:
:ERROR 1
Eni + ILLEGAL RH11 INTERRUPT
0
0
ERROR 2
ggg gusxpscgso ATTENTION DETECTED
012 :DATA POINTER
OF2 :DRV-DEC, REG=O0CTAL
<ERROR 3
EM3 :MASSBUS CONTROL BUS PARITY ERROR (SEEN BY THE RH1I)
DH3 : DRV ADDR or REG CONTENTS
DT3 :DATA POINTER
OF3 'ALL OCTAL EXCEPT DRV
;ERROR 4
EMY :CONTROL BUS PARITY ERROR (SETiv BY THE RPO4)
DHY DRV REG ADDR WRITTEN READ
0T :DATA POINTER
OFY 0CTAL EXCEPT DRV
:ERROR S
gng ngrsn rgon AN OFFLINE OR UNAVARIL DRIVE
DT :DATA POINTER
DF2 : 0CTAL
:ERROR & s RESERVED
0
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DERPMB.P11 ERROR POINTER TABLE
1310 001260 000000 0
1311 0Cl262 000000 0
{gig 001264 000000 0
igig :ERROR .7 s RESERVED
1316 DOI2bb 000000 0
1317 001270 000000 0
1318 00i2?2 000000 0
1319 001274 000000 0
1320
iggé :ERROR 10
1323 001276 015470 EMIO : DEVICE ERROR
1324 001300 016100 DH10 +CS1,CS2,051,ER], ER2,ER3
1326 001302 016326 DT10 :DATA POINTER
iggg 001308 016377 OF10 ‘ALL ARE OCTAL
igsg :ERROR 11
1330 001306 015505 EM1} s DEVICE UNSAFE
1331 001310 016100 DH10 :€S1,CS2,D51,ERI,ER2, ER3
1332 001312 016326 DT10 :DATA POINTER
iggg 001314 016377 DF10 :ALL ARE OCTAL
iggg :ERROR 12
1337 001316 01553] EML2 -HEAD OUT OF ALIGNMENT
1338 001320 016156 DH12 ‘HEAD _ TRK CENTER IN U INCHES CYL
1339 001322 016344 D712 :DATA POINTER
ig:? 001324 016405 DF12 :BOTH ARE DECIMAL
ig:g :ERROR 13
1344 001326 015557 EM13 b HEAD OUT OF ALIGNMENT BY MORE THAN + OR - 1200 U INCHES
1345 001330 016247 DH13 ‘HERD CYL
1346 001332 D1635M DT13 :DATA POINTER
ig:g 001334 016410 DF13 s DECIMAL
{g;g :ERROR 14
135] 001336 015640 EMIY :FATAL MASSBUS PARITY ERROR
1362 001340 DOD0OG 0
1353 001342 000000 0
1354 001344 000000 0
1355
iggg <€} R 15
1358 001346 015673 EMIS s UNCORRECTABLE MASSBUS PARITY ERROR
1359 001350 000000 0
1360 001352 000000 0
1361 001354 000000 C
1362
1363
1364
1365
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RAPEEEE

Pt P Practh it Pt Pt Pt el otk Pt P—ib Pt [
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FRECELEER

—
W
3

BRESEE

001356
1404 001356
1405 001364
1406 001370
1407 001372
1408 001376
1409 001400
1410 001404
1411 0Q1412
i412 001420
1413 001426
1414 001434
1415 1442
1416 1450
1417 001452
i418 0O14sY
1413 001460
1420 001464
1421 001470

MACY11

000340
001100

001136

001100
004434
000340
005472
000340
123456
176543

013420
013522
014000
001153

£7(732)

177776

000030
000032
000034
000036

004432
004430

103
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s SRR I3t T I 0000 30 30 06 06 30 36 00 90 38 36 030 0 00 36 38 00 30 38 36 06 38 96 36 38 o 36 36 J6 96 36 96 96 3 3 36 3 36 30 3 36 3 % 3 3 % %

.SBTTL RPO4 DRIVER COMMANDS
3 BRI RIS I 0SSR I B IR M R 3 e

RNOP=
UNLORD=
SEEK=
RECAL=
DRVCLR=

WRTHD=
RDDAT=
ROHD=

Pt e
WU s s e = OO

._....—.-..—....y...-..—-...y—.—.—..—p...—.—.—.

NNOoroOVINLE £ £

;NO OPERATION
$ UNLOAD
 SEEK

:RECAL IBRATE

;ORIVE CLEAR

RELER?E

; OFFSE

:RETURN TO CENTER LINE
:READ IN PRESET

:PACK ACKNOWLEDGE

: SEARCH

;GET REGISTERS

:SET_FORMAT (& ECI OR HCI)
:SELECT DRIVE

sWRITE CHECK DATA

:WRITE CH£CK HERDER & DARTA

:WRITE DAT
RDER & DATA

:WRITE
;RERD DA
: READ HEQDER 3 DATA

s OSBRI 3 30300 B S I3 30000000 BRI 30063 30 I3 0 0
.SBTTL PROGRAM START AND INITIARLIZATION ROUTINES

STARTING ADDRESS = 200
RESTART ADDRESS = 204

5 SE3E3E3E 36 363636 36 36 36 36 36 36 36 36 36 38 36 36 36 36 36 36 36 36 36 36 36 38 36 36 36 36 36 36 36 36 36 36 36 36 3¢ 36 36 38 36 36 36 36 36 36 36 30 36 36 36 3 36 36 3¢ 3¢ 3¢

START:

18:
cS:

8340, 93PS ; 3LOCK OUT ALL INTERRUPTS
cscntnc R :FIRST LOCATION TO BE CLEARED
(RB)+ ,,CLEQR MEMORY LOCATION

#$TKS, R : DONE?

.-b 2 *LOOP BRCK IF NO

#STACK, SP s :SETUP THE STACK POINTER

$SERROR, 98EMTVEC EHT vscron FOR ERROR ROUTINE
8340, 8EMTVEC+2

;sLEVE
sSTRAP, 98 TRAPVEC' ; TRRP vecron FOR TRAP CALLS
$340 a&ranpvsc+a CEVEL 7

123456, SL - INIT RANDOM NUMBER GENERATOR
£176543, suxnun s INIT Rnnoon NEHBER GENERATOR
2§ TYPE SET

INIT s BYPRSS ssrup INFO

TITLE : TYPE PROGRAM TITLE

' DDU s TYPE 'DDU’ SETUP MESSAGE

' IXEGND *GROUND 'IXE’ MESSAGE
$CRLF : CR-LF
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DERPNB.PLI
1422 00147M
1423 001502
l424 001510
1425 001516
1426 0Ol1SeM
1427 001530
1428 881539
1429 1540
1430 00IS5%
1431 001546
1432 001552
1433 001560
1434 001562
1435 001566
1436 001570
1437 001574
1438 001602
1439 001610
1440 001612
1841 001616
i442 001622
1443 001624
1944 001630
1945 001634
1446 00le42
1447 001650
1448 001656
1449 001662
1450 001664
1451 001672
1452 001674
1453 001700
1454 001702
1455 001706
1456 001710
1457 001714
1458 001722
1459 001724
1460 001732
461 001734
1462 001740
1463 001746
1464 001750
1465 8817SH
1466 1760
1467 001764
1468 001770
1469 001774
1470 002002
1471 002004
1472 002010
1473
1474
1475
1476

PROGRRM

0137237
013737
012737
012737
005037
005037

04400
737

1126%?
183727
103403
104400
000756
004737

012737
012737
005000

RS Fzacns
SRIBRYRLY

O
38

888
8
8y

03
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START AND INITIALIZATION ROUTINES
001202 005672 MOV $RPADR, RPADR
001204 005674 MOV SRPVEC | RPVEC
001524 000206 MOV $INIT. 206
000240 001450 MOV aNOP, 1§
177776 INIT: CLR PS
001164 CLR TOPLN
014366 TYPE ENTERD
003642 ggn #g GETDEC
013102 MOVB  (SP)+,DPB
013102 000010 CMPB  DPB, #8.
BLO 6%
001152 g§: TYPE $QUES
BR INIT
005710 BS: JSR PC,RPINIT
177777 005634 MOV s-1,SEEKFG
177777 005632 MOV 0-1 'SAVEFG
CLR nn
013102 BISB
005554 gg¥e ogvétn(RO)
014335 TYPE NODRV
601524 IMP NIT
000012 013112 1S§: MOVB lRHDSl DPB+SEC
000012 013113 MOVB  sRHDS!.DPB+TRK
001176 013110 MOV $INREG  DPB+BUF
003252 JSR RS, DRIVER
.MORD  GEIREG
004000 001176 BIT $BITI1, INREG
BNE 28
014415 TYPE WLOCK
BR INTT
014555 2%: TYPE  ,MODE
ROCHR
002010 MOV (SP)+ 4§
000126 002010 cPB ¥V, 48
BEQ 3s
000101 002010 CMP $'A,4S
BNE +6’
003050 IMP DDUALN
000105 002010 ggg "E |48
003150 IMP RANDOM
002010 TYPE 4§
001162 TYPE | SQUES
001524 IMP NIT
14621 3s: TYPE VERIFY
177570 BIT R
BEQ CYLDER
002012 IMP ONEHD
4s: JWORD O

;MOVE RPOY RDDPESS TO DRIVER
:VECTOR_ADDKRESS

tSETUP RESTART ADDRESS

sBYPRSS SWITCH FOR SETUP_MESSAGES
:SET PROCESSOR PRIORITY TO ZERG
;CLEAR HEADER INDICATOR

:ASK FOR DRIVE ASSIGNMENT

{GET DRIVE NUMBER

'CR’ ENTERED

:DRIVE NUMBER TO PAR BLOCK
:CHECK DRIVE NUMBER

:BR_IF DRIVE NUMBER OK

s TYPE QUESTION MARK

s TRY_RGAIN

: INITIARLIZE THE DRIVER

:SET SEEK ALLOW FLAG

:SAVE RPOY REGISTERS

:CLEAR RO FOR THE DRIVE N.MBER
;USE DRIVE NUMBER AS AN INDEX
:SEE IF DRIVE AVAILABLE
:BRANCH IF IT IS

s "DRIVE NOT AVAILABLE’
:TRY_IT_AGAIN

sADDR OF RHCSI

sADDR OF RHD51

sREAD REG HERE

: READ EHE REGISTER

;DRIVER CODE
;SEE IF WRITE LOCK SET
:BR_IF WRITE LOCKED
:REPORT NOT WRITE LOCKED
:TRY IT AGAIN
:SEE IF ALIGN, VERIFY, OR EXERCISE
:GET_ENTRY
:SAVE THE ENTRY
:WAS A 'V’ ENTERED ?
BR IF IT WAS
WAS AN 'R’ ENTERED *?
BR IF NOT
:HEADS TO BE ALIGNED WITH DOU
:GEE_IF EXERCISE
;BR IF 'E’ NOT ENTERED
:GO TO_EXERCISE ROUTINE
:ECHO THE INVALID CHARACTER
s TYPE R QUESTION MARK
;G0 ALL THE NQY BRCK TO DRIVE ENTRY
s TYPE *VERIFY
iISWITCH @ SET ?
sBR_IF NOT SET - CHECK ALL HERDS
:CHECK ONLY THE SPECIFIED HERD
sOPERATOR ENTRY GOES HERE

§ BRI JEIE 3000 I AT 00000606303 J 30003030 B 33003 3
.SBTTL SETUP TO CHECK ONLY THE SPECIFIED HERD
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DERPMB.P11
1478
1479
1480 002012
1481 002016
1482 (002022
1483 002024
1484 002030
1485 002036
1485 00204
1487 002046
1488 0020SH
1489 002056
1490 002064
1491 002072
1432 002074
1433 002100
1494 002102
1495 062106
149 002] 14
1497 (002120
1498 002124
1499 002126
1500 002132
1501 002140
1502 002142
1503 00214
1504 002150
1505 00254
1506 002160
1507 00164
1508 (002166
1503 002172
1510 002174
1511 082200
1512
1513
1514
1515
1516
1817
1518
1513 002204
1520 002210
1521 002212
1822 002220
1523 002226
1524 002232
1556 002234
1526 002240
1527 (002244
1528 002252
1523 002260
1530 002264
1531 002266
1532 00g27e
1533 002276

MACYLl 27(722)
SETUP TO CHECK ONLY THE SPECIFIED HEARD

KO3

05-0CT-76 15:01 PAGE 37

s REREEREREREFRREREREERREREREREREREERLELRREREERRREERE R EEREEEEEEE

104400 015047

ENTCYL
bc csvosc

csp)+ DPB+CYL
#350. ' TOLER
5: "DPB+CYL
$400. , DPB+CYL
23

#150., TOLER
ggqs ' DPB4CYL

BADCYL
bnz HD

L2Y4S
5245 DPB+CYL
ENTHD
Pg GETDEC

(SP)+, SHEAD
3&9 ,$HEAD

BADTRK
2

HDZERO
§HEAD
RS DRIVER
ReCAL
RS onxvsn
SEEK

PC, CHECK
INtT

;ASK FOR CYLINDER ADDRESS

:GET THE CYLINDER ADDRESS

:'CR* ENTERED

sMOVE T TO PARAMETER BLOCK

tSET INITIAL ALIGNMENT TOLERANCE TG 350 U INCHES
:SEE IF CYLINDER = 004

(BR IF IT IS

:CYLINDER = 400

i8R IF 40O

s CHHNGE TOLERRNCE TO 150 U INCHES
:SEE_IF CYLINDER

iBR_IF CYLINDER = 295

:REPORT INVALID CYLINDER

s TRY_IT AGAIN

:CYLINDER 245 DEFAULT MESSAGE
:CYLINDER ADDRESS

:ASK FOR HERD NUMBER

:GET THE HEAD NUMBER

: "CR? ENTERED

:SAVE_HERD NUMBER

: SEE IFIVﬂ%éD HERD ADDRESS '

:BR_1F
s TYPE INVALID HEAD ADDRESS MESSAGE
: TRY RGAIN

sHEAD O DEFAULT MESSAGE

:CLEAR HEAD STORAGE

:00 A _RECAL IBRATE

sDRIVER CODE FOR RECAL IBRATE
$SEEK_TO THE SPECIFIED CYLINDER
:DRIVER SEEK CODE

i CHECK THE HERD

iGET NEXT DRIVE/HEAD

5 J3 3303030 36 3836 36 3 36 36 36 6 3¢ 36 36 3 3¢ 96 36 36 36 3 3636 36 36 36 36 36 36 96 96 36 3 36 3 3¢ 36 36 36 3 3¢ 36 36 36 3 36 36 36 36 3¢ 96 36 36 3¢ 30 3 30 3¢ %

-SBTTL MAIN ROUTINE - CHECK ALL HERDS AT ALL ALIGNMENT CYLINDERS
3 BIEIHIEIE I I I I I I B0 00000 I 06003000 0600306003000 S BB B I S B N

ONEHD: TYPE
004737 003642 JSR
000M2?7 . BR
012637 013114 MOV
012737 000536 001200 MOV
022737 000004 013114 CMP
001423 BEQ
022737 000820 013114 CMP
001417 BEQ
012737 000226 0$01200 MOV
022737 000365 013114 CMP
001410 BEQ
104400 015131 TYPE
000744 BR
104400 014716 1$: TYPE
012737 00036S 013114 MOV
104400 015030 2%: TYPE
004737 003642 JSR
000M11 BR
012637 001162 MOV
022737 000022 001162 CMP
002007 BGE
104400 015102 TYPE
000762 BR
104400 O0Ol4660 39: TYPE
00S037 001162 CLR
004537 003252 43: JSR
000107 .WORD
004537 003252 JSR
00010S .WORD
004737 002376 JSR
000137 001524 JMP
po4s37? 003252 CYLDER: JSR
000107 . WORD
012737 000365 013114 1S: MOV
012737 000226 001200 MOV
004537 003252 JSR
00010S . WORD
012704 013172 MOV
004737 002360 JSR
012737 000620 013114 MOV
012737 000536 001200 MOV
004537 003252 JSR
00010S .WORD
012704 013242 MOV
004737 002360 JSR
012737 000004 013114 MOV

RS, DRIVER
RECAL

#245. , DPB+CYL
#150. ' TOLER

RS,DRIVER

SEEK
$HEAD1,RY
PC,28

400, , DPB+CYL
8350, ' TOLER

RS, DRIVER

SEEK

8HEAD2, RY

PC, 2%

4. DPB+12

;RECALIBRATE TO RESET THE
s CURRENT CYLINDER REGISTER
sSTART AT CYLINDER @45

:ALIGNMENT TOLERANCE = 150 U IN
:SEEK TO CYLINDER 245

:DRIVER SEEK CODE

sADDRESS OF 0 - I8 HEAD TABLE

s CHECK_ALIGNMENT ALL HEADS, CYL 245
s CHANGE CYLINDER TO 400

:CHANGE ALIGN TOLER TO 350 U INCHES
:SEEK_TO CYLINDER 400

:DRIVER SEEK CODE

: CHANGE HEAD TABLE ADDRESS

: CHECK_ALIGNMENT AT CYL 400

s CHANGE CYLINDER TO QOM
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1534

002304

002313

002316
002224
002332

205338

002546
002552

004537

e

012737
012737
004537

31030

004737
104400
000137
012437
100403
004737
000772
000207

005737
001015
010237
012702
012703
012701

MRCY11l e7(732)

003252

002360
000365
0C0226
003252

013172
002360
01516M
001524
001162

002376

001166
001170
00e260
000141
013256
00l1e2

011776
013103
00031
013103
000031
003252
001170

Q7777
013154

001166

001166

001174
175520
000141
013417

o0
— G

[y

1
0

:

11M
200

AT

LO3

0S-0CT-76 15:01 PAGE 38
MRIN ROUTINE - CHECK ALL HEADS AT ALL ALIGNMENT CYLINDERS

c3:

33: RTS

RS, DRIVER
g EEK

C,28

#245. , DPB+CYL
$150. ' TOLER
RS, DRIVER

sss
S$HERD!, RY

(RY)+, SHERD
PC, CHECK

2%

PC

;SEEK _TO CYLINDER 4

;ORIVER SEEK CODE

s CHECK ALIGNMENT AT CYL 004

16O BACK TO CYLINDER 245

CHQNGE ALIGN TOLER BACK TO 150 U INCHES

: SEE
DR&VER SEEK COD
RESS OF O - 18 HEAD ADDRESS TABLE
RECHECK ALIGNMENT AT CYLINDER 245
s TYPE 'DONE’
sGET_NCXT DRIVE OR HE J
sMOVE _HERD RDDRESS FROM TARBLE
:BR_IF END OF TABLE
:CHECK_THE AL IGNMENT
:GET NEXT HEAD VALUE
:RETURN

SRR RREREENRERRREREXEERERENEERERFERRERHRXRERREREERRERRARRERRERF R

.SBTTL ROUTINE TO FIND THE TRACK CENTER

5 09 I 336 96 96 36 36 3 36 36 36 36 36 36 36 3 36 9t 36 36 36 3 96 36 36 36 36 3 9 36 36 38 96 36 36 36 6 36 36 96 38 36 90 36 36 36 36 36 96 96 36 3 36 3 36 36 36 36 % 3

CLR
CLR
MOV
MOV
MOV
MOV
SWAB
JSR
RHDA
INIT
MOVB
suB

CHECK:

1%:

29:
cls:

3%:

4s:

OFFDIR
BITIND
£1200. ,R2
$97. R
80FF1BL R}
§gsno ,-1SP)
RO, WRT.RP

(R1)+,DPB+CODE
%25, ,R2

218
-(Rl)hoPB+CODE
RS thvsn
OFESET

BITIND

108
$77777  REG+RHOF
REG+RH6F SINCNG

R3

8%

OFFDIR

18

23

OFFDIR

5§

R2,PLUS
s-1200. ,R2

#97. .R3’
sENDYBL,R1

;CLERR THE OFFSET DIRECTION INDICQTOR
:CLEAR THE SIGN BIT INDICAT

:MAXIMUM POSITIVE OFFSET

sMAXIMUM NUMBER OF OFFSETS

s OFFSET VRLUE TRBLE RDDRESS

:HEAD VALUE TO STACK

sSWITCH FOR RHDA LOAD

;LOAD RHDA WITH HEAD ADDRESS
sREGISTER ADDRESS

s UNCORRECTABLE PARITY £RROR RETURN
sOFFSET_VALUE TO PARAMETER BLOCK

: DECREMENT OFFSET VALU E

;BYPASS REVERSE DIR SETU

{REVERSE OFFSET VALUE TO PAR BLOCK
s INCREMENT OFFSET VALUE

OFFSET THE DRIVE

:OFFSET OP CODE

:INITIAL SIGN VALUE STOREC ?
:BRANCH IF N

KEEP ONLY THE SIGN VALUE

:SIGN CHANGED ?

:BRANCH IF IT DID

:DECREMENT THE OFFSET ATTEMPT COUNTER
:BRANCH_IF OFFSETS COMPLETED

:SEE WHICH DIRECTION

:BRANCH IF FORWARD

:REVERSE DIRECTION

sFINISHED WITH REVERSE ?

:BRANCH IF YES

1SAVE THE SIGN CHANGE VALUE

s MAXIMUM NEGRTIVE OFFSET VALUE
sMAXIMUM NUMBER OF OFFSETS
:BEGINNING OF NEG DIRECTION VALUES
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isgﬂ
23l
1583
1594
1585
1596
1897
1588
1599
1600
1801
1602
1603

1614

oo o
P e Y
LD o

RRERERER

o
n
1]

P e et s e

002556

osaE

002570

ROUTINE
00S137

e

063702

D163

032737
00i010
005702
100001
g0s402
023702
002036
104C12
000470
010246
00S737
001005
104400
012737

013746
104410
013746
104410
013746

042737

MACYIl

TO FIND TH

001166
001170

0c1174

001174
000C0o1

001200

001164

014463
1772777

00l1ik2
013114
001174

001153
001200

100000

000002

002376
000001

001162
013114
014454
001153
100000
001000
002376

001170
Q77777

c(722)

E TRA

n

177570

001164

177570

177570

177570

177570

177570

013154

MO3

05-0CT-76 15:01 PAGE 39
RACK CENTER
CuM OFFDIR
EbR giTIND
c§: ADD PLUS,R2
ASR Rg
MOV R2,PLUS
817 #5140, SWR
BNE 63
15T R2
BPL .44
NEG R2
CMP TOLER,R2
8GE 73
ERROR 12
BR 9%
£: MOV R2,-(SP)
ST TOPLN
BNE 619
TYPE HERDER
MOV k-1, TOPLN
E1%:
MOV SHEAD, - (SP)
TYPDS
MOV DPB+CYL, - (SP)
TYPDS
MOV PLUS, -(SP)
TYPDS
TYPE, SCRLF
CMP TOLER, (SP)+
BGE 7S
BIT $SW15S, SKR
BEQ 79
HALT
73: BIT #SW1, SWR
BNE L4
RTS PC
IMP CHECK
8s: BIT #SW0, SWR
BNE 118
ERROR 13
BR 9§
118:
MOV $HEAD, - (SP)
TYPDS
MOV DPB+CYL, -(SP)
TYPDS
TYPE  ,TOOLRG
TYPE SCRLF
BIT Ssuxs SWR
BEQ
HALT
93: BIT #5W3, SKR
BEQ 78
IMP CHECK
108:  COM BITIND
BIC 877777 ,REG+RHOF

,:ET REVERSE DIR INDICATOR

1Ev2kT AEVERBE ofplYe’ R

:ADD THE TWO SIGN CHANGE VALUES

$ DIV I? E
:SAVE THE RESULT
SEE IF SWRO_SET

:BRANCH IF IT IS

:SEE IF VALUE NEGATIVE

:BRANCH IF POSITIVE

:RECOMPLEMENT THE VALUE

SEE IF TRACK CENTERLINE WITHIN TOLERANCE
:BRANCH IF VALUE OK

:REPORT THE ERROR

: CHECK_FOR LOOP_ON ERROR

:SAVE TRACK CENTER VALUE

s TYPE_HEADER ?
:BR_IF _NOT

: TYPE THE HEACER
sCLEAR THE INDICATOR

; ;SAVE_SHEAD FOR TYPEQUT
!GO TYPE--DECIMAL ASCII WITH SIGN

{ 1SAVE DPB+CYL FOR TYPEQUT

160, TYPE--DECIMAL ASCIT WITH SIGN

: 1SAQVE PLUS FOR TYPEQUT

:1G0 TYPE--DECIMAL ASCII WITH SIGN

; SEE_IF HEARD IN TOLERANCE

1BR IF IN TOLERﬂNCE

sHALT IF ERROR *

:BR_IF NOT

tHEAD JUST TYPED OUT OF TOLERANCE
sSWITCH 1 SET

BR IF SET - LOOP ON HERD

;RETURN
:D0 THE HEAD AGARIN
s CHECK SWRO
:BR_IF SET
:REPORY > 1200 ERROR
:SEE IF LOOP ON ERROR

,,SRVE SHERD FOR TYPEOUT
;GO TYPE--DECIMAL ASCII WITH SIGN
:;SAVE DPB4CYL FOR TYPEQUT
; ;GO TYPE--DECIMAL ASCII WITH SIGN
’)1200 U INCHES® MESSRAGE

$ CR-L
ggLI IFOERROR ?

*HEAD JUST TYPED OUT OF TOLERANCE
tSEE IF SWITCH 9 SET

TIF_NOT SET, GET NEXT HEAD

:SET, DO THE HEAD AGRIN

:SET' THE SIGN BIT INDICATOR
:LEAVE THE SIGN BIT
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DERPMB.P1!

164;
164

1648
1649
1650

803040
0304b

poanen

003134
003136
003142
003144
003146

003150
003154
003162
003166

ROUTINE

Q13737
000822

10uu00
104400
212737
004537
000107
008?37
18458
004737
000403
021627
101403
104400
000765
011637
C00316
004037
000006
031524
000755

104400
017737
00-737
013746
013746
012746
004737

001347
000137

000000

MRCYL1 g7(732)
T0 FIND THE TRACK CENTER

01315+ 001172

015030
003642

000cz22
0011Se
00l11e2
011776

014644
011610
004304
004432
004430
000&32
003372
013114

000004
013114
003252
003250
001524

013114

003250

NO3

05-0CT-76 15:01 PAGE 40

MUV
BR

REG+RHOF, SINCNG
3%

;STORE THE SIGN CHANGE BIT

SRR REFENFREEREFRERRRIERIRIET KK 35303453 3536 3 3030 38 3 36 38 36 36 36 30 3696 3 36 34 36 34 %

.SBTTL ROUTINE TO SELECT HEAD FOR DDU CONTROLLED HEAD ALIGNMENT
S HEEREEHRHERHEE I RIS I I IS IS IR ISR IR R IR R

DDURLN: TYPE
TYPE

1$: TYPE

cs: TYPE
BR

33: MOV
SWAB
JSR
RHDA
INIT
BR

LALIGN
"ALN24S

k245, DPB+CYL

Rscgnivsa

RS DRIVER

Enrao
PC,GETDEC

28’
(SP), 818.
33

$QUES

i3

(SP), SHEAD
(SP)
RO, WRT.RP

15

; TYPE 'ALIGN’

! 'POSITIGNED AT 245° MESSAGE

;L 0RD CYLINDER ADDRESE
:00 A _RECAL IBRATE
sDRIVER CODE FOR RECALIBRATE
:SEEK TO CYLINDER 245
DRIVER CODE FOR SEEK
OR HERD NUMBER
:GET THE _ENTRY
;"CR’ ENTERED
sENTRY CAN’T BE GREATER THAN 18
:BR_IF LESS OR EQUAL
:TYPE A QUESTION MRRK
: TRY_AGAIN
:HEAD NUMBER FOR TYPEOUT
EgEDHEQ8RNUMBER INTO UPPER BYTE

REGISTER ADDRESS
s UNCORRECTABLE PARITY ERROR RETURN
sWAIT FOR NEXT HEAD ENTRY

s HRRERRHINE NI N33 090 33 I 23 360036 30 0000 30 3030 3 36 2630 36 3 06 96 30 3 90 36 30 36 3 36 3 3 2 %

.SBTTL ROUTINE TO PERFORM 5,000 RANDOM SEEKS
§ R R E R IR R %R

RANDOM: TYPE
MoV

18: JSR
MOV

2s: MOV

JMP
SEKCNT: .WORD

isuun SEKCNT
PC, SRAAD
SLONUM, - (SP)
$HINUM, - (SP)
$410. ,<(SP)
PC, LIAKDV
(sﬁ) DPB+CYL

r; ,SP
(gg)+ ,DPB+CYL
RS, DRIVER
GEEK

SEKCNT

INIT

0

; TYPE 'EXERCISE’

:NUMBER OF SEEKS

:CYCLE THE RANDOM NUMBER GENERATOR
:PUT LOW DIVIDEND ON THE STACK

:PUT HIGH DIVIDEND ON THE STACK

;PUT DIVISOR ON STACK

:GET REMRINDER (RANDOM CYLINDER ADDR)
iSEE_IF SAME RANDOM CYLINDER AS LAST
:BR_IF DIFFERENT CYLINDER

s ADJUST THE STACK POINTER

: TRY AG Q}

:PUT CYLADDR IN THE DPB

s CORRECT2 THE STACK POINTER

100 THE $EEK

s SEEK CCRE

: DECREMENT THE SEEK COUNT

:BR_IF NAT DONE

s RETURN COMMAND ROUTINE

; SEEK COU IEQ’

b
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05-0CT-76
RANDONM SEEKS

BO4

15:01 FPARGE 4!

(R R R R RN R R AR R R R R AR R AR R R RN PR R NP IR NI RERETRSF RIS IR A HEER

.SBTTL COMMON ENTRY TO THE RPOM DRIVER

(RPN R R RN RN R R RN R R R R R R AR R RC R PR R AR B RERA R RN SRR PR RS RRE £
DRIVER: MOV

is:
cs:

38:
cs:

JSR
0P8
NOP
15T

BE
8Nl

(RS )+, DPB+CCMND
RO, RPU4
DPB+STATUS

1 3

c§

RS
;gxr7.opa+srarus
a;oouo.opa+srnrus
;gxrxx.opa+srnrus

14
8STACK, SP
INIT

; COMMAND CODE

:DRIVER ENTRY

sDATA PARAMETER BLOCK ADDRESS
:REQUEST NOT ACCEPTED

:SEE_IF ORDER COMPLETE

:BR IF NOT COMPLETE

BR?NCH IF ERROR

;RETURN
:DID THE ORDER TERMINATE

;BRANCH IF IT DID
:SEE WHICH FATAL ERROR
:BRANCH IF DRIVE UNSAFE

;SEE IF ORRECTRBLE PARITY ERROR
:BRANCH IF UNCORRECTABLE

;FATAL MASSBUS PARITY ERROR

sRESET THE STACK POINTER

SRETURN TO THE START

: UNCORRECTRBLE HﬂSSBUS PARITY ERROR
s CHECK_LOOP ON ERROR SWITCH

;REPORT DRIVE UNSRFE ERROR

:RETURN _T0 STAR

:DRIVE ERROR OR DﬂTR ERROR

:LOOP ON ERROR

:BRANCH_IF

s CORRECT RETURN FOR LOOP

s RETURN

s ~REERRRRNERERRREFRRRREERER R R AR S RRRRRRRRRE R RRRERERER R EEEE

.SBTTL SUBROUTINES
s B R R R R R R R R

LINK ROUTINE T0_THE DIVISION UTILITY SUBROUTINE

LINKDV:

MOV
MOV
MOV
MOV
MOV
MOV
MOV
CLR
MOV

ROUTINE ALLOWS THE 'SYSMAC' DIVIDE ROUTINE
CRLLING SEQUENCE TO BE USED

s sPUSH RS ON STRCK
*:PUSH R4 ON STACK
;PUSH R3 ON STACK
:PUSH R2 ON STACK
iPUSH R1 ON STACK
::PUSH RD ON STACK
1SOR

101V
OTHER DIVISOR WORD
R2 ;UPPER DIVIDEND WORD
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CERPMB.PLI
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016603
S000
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e

00000000000

C)o—
~Non

J7s

Skl

FEEaERs
Rrors=RE

L

MRCYLL &7.722)

003022

0034y
000020
000022

000Q4C

000CC2

060002

000002

000004

000006

05-0CT-76 1S5:01 PRGE M2
MUV 22(SP) ,R3 : LOWER DIVIDEND WORD
gts 2? s CLEAR OTHER DIVIDEND REGISTERS
L
JSR PC,M.DPID :G0 TO THE DIVIDE ROUTINE
MOV Rl 20(SP) *REMAINDER ON THE STACK
MOV R3.22(5P) *QUOTIENT ON THE STACK
MOV (SP)+ RO :sPOP STRCK INTO RO
MOV (5P)+ Rl +1POP STACK INTO RI
MOV (SP)+.R2 ::POP STACK INTO R2
MOV (SP)+ R3 ::POP STACK INTO R3
MOV (5P)+ RY s 1POP STACK INTO RY
MOV (EP)+ RE : :POP STRCK INTO RS
MOV (5P)+. (SP) :MOVE RETURN UP THE STACK
RTS PC
. DIVISION UTILITY SUBROUTINE
: RO-R1-R2-R3=DIVIDEND
: RY-RS=DIVISOR ~ _
: RO-R1=REMAINDER ATER DIVISION
: R2-R3=QUOTIENT RFTER DIVISION
: ENTER WITH JSR PC,M.DPID
H.DPID: MOV 840, - (SP) : COUNTER FOR DIVISION CYCLES
MOV RY, =(SP) HIGH ORDER
MOV RS’ -(SP) :LOW ORDER DIVISOR TO THE STACK
NEG 2(5P) :FORM NEGATIVE
NEG RLY :VERSION OF THE DIVISOR
SBC 2(SP)
RDD dSP,R1
RDC RO :PERFORM THE INITIAL SUBTRACTION
ADD 2(SP) RO
BCS M. DPs) :IF CARRY THEN OVERFLOW HAS OCCURRED
CLR -(SP) 1THIS IS A LONGER LASTING CARRRY BIT
M.DP40: ROL R3
ROL R2
ROL Rl
ROL RO
15T asP s TEST "CARRY™ INDICATOR
BEQ M.DPY1 :IF N0 *CARRY™ THEN ADD ELSE SUBTRACT
CLR asp CLEAR UP FOR NEXT TIME
ADD 2(SP) Rl
ADC RO +RCD -(DIVISOR)
ADC JSP . 1  }SET “CARRY"
RDD 4(SP),R0O; ¢~
BR M. DPYd
M.OPY1l: RDD RS, Rl
ADC RO :ADD +(DIVISOR)
ADC JSP . 1 iSET "CARR‘*
RDD RY. RO ;¢-
M.DPY2: ADC asP :SET “CARRY"
15T 3SP : TEST THE UPDRTE INDICATOR
BEQ e -) *1F ZERO FORGET IT
INC R3 I  :NO CARRY POSSIBLE HERE
DEC B(SP) (- : DECREMENT COUNTER
gg; néopwo :BRANCH IF MORE 70 DO

co4
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SUBROUTINES

DERPMB.P11
1814 003806 103404 BLS M. DPYY
1815 003610 060501 ADD RS,R1
1816 003612 005500 RDC RO
1817 14 00 AD RY, RO
1818 4 cL
181 10 M.DPYY4: ROL R3
iaao 003622 D62706 000010 goe 810,5P :ADJUST STACK BY 4 WORDS
1854 B e
1823 003632 062706 000006 M.DPS0: ADD 86, SP
1824 003636 000262 SEV
igsg 003640 000207 RTS PC
1827 :ROUTINE 10 czr DECIMAL ENTRIES
1828 -RETURN IF CARRIAGE RETURN ENTERED
1829 RETURN +2 IF OTHER CHARACTER ENTERED
iggg G0 TO 'IRIT" IF CONTROL C ENTERED
1832 003642 011646 GETDEC: MOV (SP),-(SP) : PROVIDE SPRCE FOR FIRST CHAR
1833 003644 104420 13: ROLIN :READ AN ASCIZ LINE
1834 00%4 012630 MOV (SP)+,R0 s RCORESS OF 1ST CHAR.
1835 003650 010037 003756 MOV RO, 68’ :SAVE IN CASE OF BAD INPUT
1835 003654 105710 7578 (Rﬁ) :FIRST CHARRCTER R 'CR’ ?
1837 003656 001443 BEQ ;an IF IT IS
1838 003660 122710 000003 CHPB 03 (RO) :CONTROL € ?
1839 003664 00I44e BEQ 9’ BR IF IT xs
1840 D03B66 005046 CLR Z(SP) :CLERR DATA WORD
1841 003670 112001 2s: MOVB  (RD)+,R! :PICKUP THIS CHARACTER
1842 003672 001421 BEQ 4§ :GET OUT IF ZERO
1843 003674 122701 000060 CMP8  #’0,RI :MAKE SURE THIS CHARACTER
1BY4 003700 003023 BGT c$§ 1S A DIGIT BETWEEN 0 8 9
1845 003702 122701 000071 CMPB 8°'9,Ri}
1846 003706 002420 BLTY 3
1847 003710 006316 ASL (SP) s 42
1848 003712 011646 MOV (SP),-(SP) snve FOR LATER
1849 003714 006316 ASL (SP)
1850 003716 006316 ASL (SP) !B
1651 003720 062616 ADD (SP)+, (SP) #10.
1852 003722 102412 BVS 13 OVERFLOH ISN’T ALLOWED
1853 033724 162701 000080 SUB $'0,R! :STRIP AKAY THE ASCII JUNK
1854 003730 060116 ADD Rl, LSP) 0D IN THIS oxcx
1855 003732 102406 BVS 1 OVERFLOW ISN'T ALLOWED
1856 003734 000755 BR 2% : LOOP
1857 003736 012666 000002 4§: MOV (sp)+ 2(SP) :SAVE THE RESUL
1858 003742 852715 000002 A0D (SP) : INCREMENT THE RETURN ADDRESS
1859 003746 000410 BR as JEXIT
1860 003750 5§: 5T (SP)+ :CLEAN PARTIAL nunasn FROM STACK
1861 003752 105010 ¢lRB  (RD) :SET A TERNINA
1862 003754 104400 TYPE :TYPE THE mpur up TO BAD CHAR.
1863 003756 000000 6S: WORD O :POINTER GOES HERE
1864 003760 104400 001152 TYPE $QUES ."v" “CR® 8°LF"”
1865 003764 000727 BR Is :TRY RGAIN
1866 003766 012616 7%: MOV (SP)+, (SP) Rssron. THE PC
16867 003770 000207 8s: RTS PC : RETURN
{ggg 003772 000137 001524 q§: IMP INIT :CONTROL ¢ ENTERED
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DERPMB.P1! SUBROUTINES

ig;? ‘EEEE ROUTINE WILL INPUT A SINGLE CHRRACTER FROM THE TTY
187 : RDCHR : INPUT A qxncLS CHRRQCT n FROM THE TTY
187 : RETURN HERE :CHARACTER IS ON THE S
tare ‘
1876 003776 011646 SROCHR: MOV (SP) . -{SP) PUSH oouu THE PC
1877 0ON0CO0 016666 000004 020002 MOV 4(SP},2(SP) :SAVE THE PS
1878 004006 105777 175124 18: TSTB  387KS SWAIT ron
1879 0040I12 109923 - BPL 5; ‘A cnnnngr;
1880 004014 11 175120 000LOM MOVS TKB, 4{SP) READ TH
1881 004022 042766 177600 0O00OCM BIC 81C<1%7) 4(SP) ;GET RID OF JUNK IF ANY
iggg 004030 000002 RTI :GO BACK TO USER
1884 - THIS ROUTINE WILL INPUT A STRING FROM THE TTY
188S :CALL:
1886 : ROL IN : INPUT A STRING FROM THE TTY
1887 : RETURN HERE : ADDRESS OF FIRST CHARACTER WILL BE ON THE STACK
iggg C : TERMINRTOR WILL BE A BYTE OF ALL 0°S
1830 004032 010346 SROLIN: MOV R3,-(SP) ;
1891 004034 00SO46 CLR -18p) cu:nn HE RUBOUT KEY
1832 D0O4036 012703 004300 18: MOV :srrvxn R3 :GET ADORESS
1893 004042 022703 004304 28: CMP eSTTYINY.R3  ;BUFFER FULL’
1894 00404 101450 BLOS  4S an IF YES
1895 0ONOSO  10M416 ROCHR : GO RERD ONE CHARACTER FROM THE TTY
189 004052 112613 MOVB  (SP)+, (R3) :GET CHARACTER
iaq7 DO40SY 122713 000177 CMPB §§77 {R3) :15 17 gonusou7
1 833823 I ?25 (SP) ?s ‘HIS THE FIRST RUBOUT?
1900 O0eE ?01007 M 004264 5353 E?\ 9§ ?epé A BACK SLASH
1 833893 1 ; 33 889554 TYPE CT
1903 004100 012716 177777 MOV k-1, s :SET THE RUBOUT KEY

1904 uu-ug o$: DEC R3 :BACKUP BY ONE
1305 0041 004300 CHP R3, #STTYIN :STACK EMPTY?
1906 004112 103426 BLO s ‘BR IF YES
1307 OOMIIN 111337 0O426M MOVB  (R3),98 ssrup 10 TYPEOUT THE DELETED CHAR.
1908 004120 104400 004264 TYPE 9§ G0 TYPE
1909 O0M124 000746 BR 13 :GO READ ANOTHER CHAR.
1810 DO4I26 005716 c§: ST (SP} :RUBOUT KEY SET?
1911 004130 001406 BEQ 78 :BR IF NO

1912 00M4132 112737 000134 004264 MOVB  #°\,98 :TYPE A BACK SLASH
1913 004140 104400 OO4264 TYPE 9¢
1914 DO4IN4 005016 CLR l1$P) AR THE RUBOUT KEY
1915 DO4i4e 122713 000003 78: CMPB 83, (RY) ;IS canahcrsn ACTRL C ?
1916 004152 001425 BEQ gs :BR IF IT 1S
1917 004154 6327 3 000025 CMP8 825, (R3) : 1S ?HRRRCTER A CTRL U?
1918 004160 001 BNE 3$ B8R IF NO
1919 DO4lbe 104400 004266 TYPE SCNTLU :TYPE A CONTROL “U*
1920 0041bb 000723 BR Is co START QVER
19225 004170 104400 001152 ys: TYPE $QUES A’

| 1922 DOMI7Y 000720 BR I3 {LLERR THE BUFFER AND LOOP

' 1923 oouxgg 111337 004264 3s: MGVB  (R3),9S% :ECHO THE CHRRARCTER
1924 004202 104400 00426 TYPE 9§
1996 004206 :22723 000015 CMPE IS, (RI)+ : CHECK FOR RETURN
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DERPNB.P11 SUBROUTINES

1926 0ON212 001313 BNE 28 :LOOP IF NOT RETURN

i meh 15 ST T L R

1353 88'4 24 600%@ BR las

1330 004226 104400 0C4273 83: TYPE . SCNTLC : TYPE R CONTROL C

13831 %535 %g?gg 000023 004300 MOVE  #3,$TTYIN : FORCE 1ST CHARARCTER IN BUF T2 CTRL C

1932 4 108: TST (SPY+ CLEQN RUBOUT KEY FROM THE STACK

1933 004242 012603 MOV (sp)+ R3 g Hg

1834 00u2¥N 011646 MOV (SP),*(5P) noJu T THE STACK AND PUT ADDRESS OF THE

1335 DO4246 016666 00000M 000002 MOV 4(sP},2(sP) : FIRST ASCII CHARACTER ON IT

1836 0042S4 012766 00N300 000004 MOV 8$TTYIN, 4(SP)

1837 00v262 000002 RTI s RETUR

1838 DO42eN 800 9s: .eYTE O sronncs FOR ASCII CHAR. TO TYPE

1939 00265 ) .BYTE G : TERMINA

1940 004266 052536 005015 000 SCNTLU: .ARSCIZ /tU/<15>¢12> comnon. "u'

1941 004273 136 006503 000Ci2 SCNTLC: .ASCIZ /tC/¢156>¢12> : CONTROL C

i&g 004300 00000M ’R&m BKB 4 :RESERVE 4 BYTES FOR TTY INPUT

,}g:’is H SREHERTE TR TR EEEEEEEEEEEE S TR ETE R RN REEEEEEEDEEEEEEEE

{3:{7, .SBTTL MACRO ROUTINES

i&g H SRR 3t 303336 36 0 36 36 9 6 3 3 36 36 96 3% 3 9 98 36 36 3 36 3 % 36 3% 3 3¢ 3 3% 36 3 % 4 5% % 3 3 % 3 % 3% % %

i%? .SBTTL RANDOM NUMBER GENERATOR ROUTINE

1952 :#THIS ROUTINE IS R DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR

1953 :#ITH A RANGE OF 0 TO 2(+33)-1.

1954 lCRLL

1965 ‘a JSR PC, SRAND ::CALL THE ROUTINE

1966 L RETURN : 'RETURN HERE THE RANDOM

1967 L i ;NUMBER WILL BE IN

%g S + 1 SHINUM, SLONUM

1960 0O430M SRAND:

196] gg 8100% MOV PO -(SP) . sPUSH RO ON STACK

1962 10146 MOV Rl -(5P) :PUSH Rl ON STACK

1963 0210 010246 MOV R2,-(SP) : PUSH R2 ON STACK

1964 004312 8103% MOV R3’ -(5P) ::PUSH R3 ON STACK

1965 004314 013700 004432 MOV sLOnuN, RO ::SET RO WITH LOW

1966 004320 013701 004430 MOV SHINUM R1 ::GET R1 WITH HIGH

1867 00N324 012703 177771 MOV 3-7,R3’ ::SET SHIFT COUNT

1968 004330 0O0S0G2 CLR R2 : 1 2ERO R2

1969 004332 006300 18- ASL RO ::SHIFT RO LEFT AND

1970 00+33M 006101 ROL R] : 'ROTATE CARRY INTO R1 AND

1971 0043% 006 102 ROL R2 ; ;ROTATE CARRY INTO R2

1972 OOM 00S2C3 INC R3 sCHECK FOR DONE

1973 0ON342 001373 BNE 18 s 1CONTINUE SHIFT LOOP

1974 OON344 063700 004432 ADD $LONUM, RO 2 1ADD NUMBER ro mxc X 129

1975 004350 00SS01 ADC R{ ; iPROPOGATE CAR

1376 004352 nsaggé 004430 RDD SHINUM,R] :RDD NUMBER T0 mxs X 129

1977 0OOM3S6 005 ROC R2 ,,PROPOGRTE CARRY

1978 004360 062700 001057 RDD 81057 ,R0 :1ADD LOW CONSTANT

1979 004364 00550 ROC Ré ; ; PROPOGATE  CARRY

1980 004366 005 RDC R s PROPOGRTE CARRY

1881 004370 062701 ON740) AOD 847401, R} : 1ADD HIGH CONSTANT




DERPMB
1982

1483
1985
1986

1987
1588

S S S S PR R,

8
BRED

MRINDEC-11-DERPM
Pll

004374

004536
004542
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005502
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R0
949

T b

104400
010046
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AP R g
15, ¥

RS,RB ;:REBRIHE EB u??u HIGHEST DIGIT
R1 + :PROPOGATE CARRY

RO, SLONUM + 1SAVE RO

Rl, SHINUM ;3 SAVE Rl

(5P)+,R3 :1POP STACK INTO R3

(SP) ¢+ R2 :1POP STACK INTO R2

(SP)+.R] ::POP STACK INTO Rl

(5P)+ RO s 1POP STACK INTO RO

pC : \RETURN

176543

123456

S 3R IIE I I I I IR R R EREFRERRERERRRR R IR
.SBTTL ERROR HANDLER ROUTINE

INCREMENT THE ERROR FLAG AND _THE ERROR COUNT,

. ATHIS ROUTINE WI

! 45A TR e N ER ANDCTHE ADDRESS OF TWE ERROR CALL
D G0 T S R heby 105D BY THIS ROUTINE ARE

* #SWIS=] HSL? ON E&BBB )

INHIBIT ERROR TYPEOUTS

N - ERROR=EMT AND N=ERROR ITEM NUMBER
R1,DRIVE

RS’ ATTN

SERFLG - <SET THE ERROR FLRG

7 ::DON'T LET THE FLRG GO TO ZERO

3
$TSTNM, J8DISPLAY' ; :DISPLAY TEST NUMBER AND ERROR FLAG
SERTTL : 1 ENC THE ERROR COUNT
:gpgéasggpc :1GET ADDRESS OF ERROR INSTRUCTION
JSERRPC,SITEMB ;;STRIP AND SAVE THE ERROR ITEM CODE
sBIT13,00SWR  ;:SKIP TYPEOUT IF SET
2s : 1SKIP TYPEOUTS
PEgS{EERRTYP $1G0 TO USER ERROR ROUTINE
JUSUR s sHALT ON ERROR
33 :sSKIP IF CONTINUE
: 'HALT ON ERROR!

s+ RETURN

; 'lil'll*!ilililil!‘l*lil!l!lllllliii!ll!i!l!Iii!*lilﬂli!ii**l*il**!

.SBTTL ERROR MESSAGE TYPEOUT ROUTINE
:#THIS ROUTINE USES THE “ITEM CONTROL BYTE* (SITEMB) TO DETERMINE WHICH

:*ERROR 1S T0 BE REPORTED. IT THEN OBTRINS

FROM THE “ERROR TRBLE™ (SERRTB),

: #AND REPORTS THE APPROPRIATE INFORMATION CONCERNING THE ERROR.

MACY1! &T732) 05-0CT-
NUMBER GENERATOR ROUTINE
0000086 SUC
aRR
RDC
004432 MOV
00NN 30 MOV
MOV
MOV
MOV
MOV
RTS
SHINUM: .WORD
SLONUM: .WORD
s #SW13=1
s #CALL
& ERROR
SERROR:
B011S6 MOV
001160 MOV
001103 78: 5285
001102 177570 MOV
001112 INC
001116 MOV
090002 001116 SuB
174414 001114 MOVB
020000 177570 gﬁg
004536 JSR
001153 TYPE
177570 c$: 78T
BPL
HALT
38:
RTI
SERRTYP:
001183 TYPE
MOV

SCRLF : :*CARRIAGE RETURN" 8 “LINE FEED"
RD,-(SP) : 1 SAVE RO
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DERPMB.P11 ERROR MESSAGE TYPEOUT ROUTINE
2038 DO4SY4 005000 CLR RO «:PICKUP THE ITEM INDEX
2039 O0ud4e 153700 00111 BISB  @s$ITEMB,RO
2040 004552 001004 BNE 18 :IF ITEM NUMBER IS ZERO, JLST
2041 ,,TYPE THE PC OF THE ERROR
2042 OOMSSY 013746 OCILI6 MOV SERRPC, - (SP) :SAVE SERRPC FOR TYPEOUT
204 .,ERROR ADDRESS
2044 DO4SBO 104402 TYPOC ,,co TYPE--0CTAL ASCII(ALL DIGITS)
2045 004562 00044S BR 108 :GET OUT
204b 0O04S6N 005300 18: DEC RO ,.noJusr THE INDEX SO THAT IT WILL
2047 DONS6E 006300 ASL RO . WORK FOR THE ERROR TABLE
2048 004570 006300 ASL RO
2049 004572 006300 ASL RO
2050 DOO4S?M 062700 001206 ADD $SERRTB, RO ronn TPBLE POINTER
205 883%89 862033 004610 MOV (RO)+, 28 ,,PI “ERROR MESSAGE™ POINTER
2 14 BEQ 3s ,,sx P TYP ouT IF NO POINTER
2053 004606 104400 TYPE rvpe THE “ERROR MESSRGE™
2054 004610 000000 2s: MORD O 5 nggssncs- POINTER GOES HERC
2055 DON612 104400 001153 TYPE SCRLF ~cnanx RETURN™ & "LINE FEED"
2056 DO4616 012037 004626 3s: MOV tR0)+ 4§ : 1PICKUP “DRTA HERDER™ POINTER
2057 004622 00I40M BEQ s 1SKIP rvpsour IF o
2058 (00462Y4 683383 TYPE STy ~DATA
2059 DON62H y§: MORD O s :"DA n RDER™ PO nrsn GOES HERE
2060 004630 104400 001153 TYPE SCRLF ,,~cnanxnc£ RETURN® 8 "LINE FEED"
2061 004634 010146 5§: MOV R1,-(SP) : 1GAVE R
2062 004636 012001 MOV (RO)+,RI1 ,,PICKUP "DATA TABLE" POINTER
2063 00440 001415 BEQ 98 ::BR IF NO DATR T0 BE TYPED
2064 004642 012000 MOV (RO)+,RO 2 T PICKUP ~onrn FORMAT" POINTER
2065 OO4e44 105720 BS: TSTB  (RO)+' :1=0CTAL" OR ~DECIMAL"
2066 DO464% 001003 BNE 7¢ :1BR IF DECIMAL
2067 004650 013196 MOV d(R1)+,-(SP)  ;:SAVE J(RI)+ FOR TYPEOUT
2068 004652 104402 TYPOC ::G0 TYPE--OCTAL ASCII(ALL DIGITS)
2069 DOYESH 000402 BR gs
2070 DO4656 78:
2071 004656 01314 MOV (RL)+,~(SP)  ;;SAVE J(R1)+ FOR TYPEOUT
2072 004660 104410 TYPDS GO TYPE--DECIMAL RSCII WITH SIGN
2073 004662 005711 gs: 15T (R1) ,,IS THERE ANOTHER NUMBER?
2074 OO466M 001403 BEQ 9s :BR IF NO
2075 DOM666 104400 004706 TYPE ,,TYPE TWO(2) SPACES
gg;; 00M672 000764 BR 6 : LOOP
2078 004674 012601 9§: MOV (SP)+,RI ,;Resrons Rl
2079 004676 12600 108: MOV (SP)+ RO :RESTORE RO
2080 004700 JOM400 001153 TYPE $CRLF ,,“CRRRIRGE RETURN™ & “LINE FEED"™
£081 0OM70N RTS PC *RETURN
2082 004706 020040 000 11$:  .RSC1Z 7 7 11 THO(2) SPACES
2083 004712 _EVEN
g% ililﬂlli!liil!i!ll*l!!ili*!!!iiii!l!!ii!ii!l!ii!!!i!iiil!!li!lli
sggg .SBTTL TYPE ROUTINE
2088 s #ROUTINE TO TYPE RSCIZ MESSAGE. MESSRGE MUST TERMINATE WITH A O BYTE.
2089 :#THE ROUTINE WILL INSERT R NUMBER OF NULL CHARACTERS AFTER A LINE FEED.
2090 s ¥NOTEL : $NULL CONTRINS THE CHARACTER TO BE USED RS THE FILLER CHARACTER.
2091 : NOTE2: $FILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED.
2082 ' kNOTE3: SFILLC CONTRINS THE CRARACTER TO FILL AFTER.

2093 e
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DERPNB. P11 TYPE ROUTINE

2094 - #CALL:

5895 *x) usxno A TRAP znsrnucvron A

3% YPE  ,MESADR : ;MESADR 1S FIRST ADDRESS OF AN ASCIZ STRING

2097 ;oa

2098 L TYPE

5933 i+ MESADR

2101 ,*a) USING A JSR INSTRUCTION

2102 " MOV PS, -(SP) :PUSH PROCESSOR STATUS WORD ON THE STACK

2103 L3 JSR PC, STYPE ,,CQLL TYPE ROUTINE

s;g; ¥ MESADDR : :FIRST ADRESS OF MESSAGE

2106 004712 105737 001151 STYPE: 1ST8  STPFLG :15 THERE R TERMINAL?

2107 004716 100002 BPL 18 ,.sn IF YES

2108 004720 000000 HALT : HALT HERE IF NO TERMINAL

2109 004782 0OON07 BR 38 ,,Lenve

2110 004724 01004 18: MOV RO, -(SP) : :SAVE RO

2115 004726 017600 000C02 MOV 32l5P),RO ,,cer ADORESS OF ASCI2 STRING

2112 004732 112046 28: MOVB  (RO)+,-(SP) :PUSH CHARACTER T0 BE TYPED ONTO STACK

2113 00473 001005 BNE s ::BR IF IT ISN'T THE TERMINATOR

2114 0DQ4736 005726 3 (SP)+ .,xr TERMINARTOR POP IT OFF THE STACK

2115 DO4740 012600 MOV (SP)+, RO RESTORE RO

2116 004742 062716 000002 3s: ADD 82, (S5P) ”mmmnﬂmnm

2117 O0N796& 000002 RTI * RETURN

2118 004750 004737 005002 NS JSR PC, STYPEC :2GO TYPE THIS CHARACTER

2119 004754 123726 001150 c§: CMPB  SFILLC,(SP)+  ;:IS IT TIME FOR FILLER CHARS.?

2120 004760 001364 BNE 2 :1IF NO GO GET NEXT CHAR.

2121 004762 01374 001146 MOV SNULL , - (SP) 2IGET 8 OF FILLER CHARS. NEEDED

2122 ::AND THE NULL CHAR.

2123 004766 105366 000001 BS: DECB  1(SP) ;3D0ES A NULL NEED TO BE TYPED?

2124 004772 002770 BLT c§ :BR IF NO--GO POP THE NULL OFF OF STACK

2126 004774 004737 00S002 JSR PC, STYPEC ,,co TYPE A NULL

2126 DOSO00 000772 BR X LOOP

2127 00S002 105777 1741 STYPEC: TSTB  QSTPS s WAIT UNTIL PRINTER IS READY

2128 005006 100375 BPL $TYPEC

2129 00S010 116677 000002 174126 MOVB g(sp),asrpa -+LOAD CHAR TO BE TYPED INTO DATA REG.

2130 005016 000207 RTS ¢

%}gé H SR A3 3 3 33O 33 3 2E 3 32 3% 33 339 3639 3 3 30 3 %3 % 3% % %%

5133 .SBTTL BINARY TO OCTAL (RSCII) AND TYPE

2135 - *THIS ROUTINE IS USED TO cunucs n 16-BIT BINARY NUMBER TO R 6-DIGIT

213 #0CTAL (RSCII) NUMBER AND TYPE I

gigg :églfos-—-enrsn HERE TO SETUP suppnzss ZEROS AND NUMBER OF DIGITS TO TYPE

2139 g MOV NUM, - (SP) : sNUMBER TO BE rvpso

2140 o TYPOS s 1CALL FOR TYPEOU

2141 s .BYTE N 2:N=1 10 b FOR NUH9£R OF DIGITS TO TYPE

2142 s ¥ BYTE M iM=1 OR -0

2143 o 1=TYPE LEADING ZEROS

gi:g ;: ,,o SUPPRESS LERDING ZEROS

2146 : #8TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

2147 :#§TYPOS OR STYPOC

2148 s #CALL :

2149 : MOV NUM, - (SP) » +NUMBER TO BE TYPED
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MACYIl 27(732)
BINARY TO OCTARL (RSCLII)

000000
000001

86gta
000001
6000

005245

000006
00Se44
005243
000012

00Sa44
177770

000080
000040
005240
005240
005e42

000002 00000

JOo4

0S-0CT-76 15:01 PAGE 43

AND TVPE

= TYPON s ;CALL FOR TYPEOUT
;ggngoc---sntsn HERE FOR TYPEOUT OF R 16 BIT NUMBER
-{ :

L MOV NUM, - (SP) s sNUMBER TO BE TYPED
s TYPOC s ;CALL FOR TYPEOUT

$TYPOS: MOV ad(SP),-(5°) ; ;PICKUP THE MCOE
MOovB 1(SP),SOFILL ;;LOAD ZERO FILL SWITCH

B S R I

BR STYPON
STYPOC: MOVB  #l,SOFILL :+SET THE 2ERO FILL SWITCH
MOVE  #b, SOMOCE+] :1SET FOR SIX(B) DIGITS
§TYPON: MOVB  #5 SOCNT SET THE ITERARTION COUNT
MOV R3,-(SP) : 1GAVE R3
MOV R4, ~(SP) s s SAVE RY
MOV RS, -(SP) : 1SAVE RS
ggxa 33h005+1,na s GET THE NUMBER OF DIGITS TO TYPE
ACD 16, RY - :SUBTRACT IT FOR MAX. ALLOKED
MOVB R4 SOMODE : 'GAVE IT FOR USE
MOVB  SOFILL,RY ::GET THE ZERO FILL SWITCH
MOV 12(5P) RS : tPICKUP THE INPUT NUMBER
CLR R3 s 1CLERR THE OUTPUT WORD
18: ROL RS + sROTATE MSB INTO "C*
BR 33 ::GO DO MSB
2s: ROL RS : :FORM THIS DIGIT
ROL RS
ROL RS
MOV RS,R3
33: ROL R3' . +GET LSB OF THIS DIGIT
DECB  $CMOUE s 1TYPE THIS DIGIT?
BPL 4 ) :;BR_IF NO
BIC £177770,R3 s 1GET RID OF JUNK
BNE ug +sTEST FOR O
TST RY s s SUPPRESS THIS 07
BEQ 1 ::BR IF YES
4s: INC RY :'DON'T SUPPRESS ANYMORE 0°S
BIS #’0,R3 : MAKE THIS DIGIT RSCII
5§: BIS 8’ .R3 :'MAKE ASCII IF NOT RLRERDY
MOVB  R3,58 : 1SAVE FOR TYPING
TYPE 8$ 2160 TYPE THIS DIGIT
78: DECB  $OCNT 2 :COUNT BY |
BGT 23 :BR IF MORE TO DO
BLT 63 : 18R IF DONE
INC R : ' INSURE LAST DIGIT ISN'T A BLANK
BR 23 :1GO DO THE LAST DIGIT
63: MOV (SP)+,RS : \RESTORE RS
MOV (5P)+.RY : 'RESTORE RY
MOV (SP)+.R3 : 'RESTORE R3
MOV 2(5P) 1 4(SP) t1GET THE STACK FOR RETURNING
MOV (SP)+) (SP)
RTI s s RETURN
Bs: .BYTE O + 'STORAGE_FOR ASCII DIGIT
BYTE O : 'TERMINATOR FOR TYPE ROUTINE
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2206 00Saue
5507 QCSe43
08 00524

000
008
00000

l
BINRRY TO OCTAL

MACY1! Eit

(732
RSCI

)
)

020200
000020
000055

0gs4e2
000040

005452

000001

000001
000060
000040

177777

000010

177777 17777%

KO4
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) AND TYPE

$OCNT:

$onbbE:

.BYT
- WOR

0

3

:;0CTAL DIGIT COUNTER
1 EER0CRTok B9R1YE 1o Tve

3 I I IS I B I R R AR 4%
.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
; #¥THIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMBER TO A S-DIGIT

{ ARUBEER 18RO

8 T%eECS&)Ngggeiﬂ AND TYPE ST. DEPE

VE R SPAC

ING ON WHETHER_THE

R A MINUS SIGN WILL BE TYPED

:#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE
! sREPLACED WITH SPACES.

s #CALL:
s &

’

STYPDS:

18:

cs:
38:

43:

cs:

78:

-} H

MOV

TYPDS

NUM, - (SP)

]
RS’ -(5P)
820200, -(SP)
20(SP) |RS
1§
RS
8- 1(SP)
RO

#30BLK,R3
8’ (R3)+
Re

$DTBL(RO)J,R!
R1,RS

4$

R2

33

R1,RS

R2

c$

(SP)

4 |

(SP)

6S
1(SP)
.!

-1(R3)
0,R2

9%
-1(SP),-2(R3)

; sPUT_THE BINARY NUMBER ON THE STRCK
;3GO TO THE ROUTINE

; ;PUSH RO ON STACK
; ;PUSH R1 ON STACK
; sPUSH R2 ON STARCK
s sPUSH R3 ON STACK
; ;PUSH RS ON STACK
;3SET BLANK SWITCH AND SIGN
s ;GET THE INPUT NUMBCR
+3BR IF INPUT IS POS.
; ;MAKE THE BINARY NUMBER POS.
:sMAKE THE ASCII NUMBER NEG.
;s ZERO _THE CONSTANTS INDEX
s s SETUP THE OUTPUT POINTER
+sSET THE FIRST CHARACTER TO A BLANK
; ;CLEAR THE BCD NUMBER
;s ;GET THE CONSTANT
; ;FORM _THIS BCD DIGIT
:BR IF DONE

! 1INCREASE THE BCD DIGIT BY 1

: sADD BACK THE CONSTANT
s s CHECK _IF BCD DIGIT=0
;3FALL THROUGH IF O
;;STILL DOING LEADING 0°S?
;sBR IF YES

;:BR IF NO

s s YES--SET THE SIGN

; sMAKE THE BCD DIGIT RSCII

+ sMAKE IT R SPACE IF NOT ALREADY A DIGIT
+;PUT_THIS CHARACTER IN THE OUTPUT BUFFER
3 s JUST INCREMENTING

s sCHECK THE TRBLE INDEX

;:GO DO THE NEXT DIGIT

+3GO TO EXIT

+sGET THE LSD

+:GO CHANGE TO RSCII

;3 WAS THE LSD THE FIRST NON-ZERO”

;BR_IF NO
;s YES--SET THE SIGN FOR TYPING
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DERPMB.P11 CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
2262 005420 105013 98 CLRB  (R3) ::SET THE TERMINATOR
2063 008422 012605 MOV (SP)#+,R5 :'POP STACK INTO RS
2264 005424 012603 MOV (SP)+.R3 :1POP STACK INTO R3
2265 005426 012602 MOV (SP)+, R :1POP STACK INTO R2
2266 005430 012601 MOV (5P) 4RI tPOP STACK INTO RI
2067 005432 012600 MOV (5P)+!R0 1 *POP STACK INTO RO
2268 00SY34 104400 005462 TYPE §DBLK : :NOW TYPE THE NUMBER
2269 005440 oxgssa 000002 (00000 MOV 2(SP),4(SP) : 1QDJUST THE STACK
2c 005446 012616 MoV (SP)+, (SP)
2271 005488 000002 RTI . sRETURN TO USER
2272 005452 023420 §OTBL: 10000.
2273 00S4S4 001750 1000.
2274 005456 000194 100.
2275 005460 000012 10.
2e7b 005462 00000M §DBLK: .BLKW M
55;78 H Py Y 122 22 122222238 ¢232223323223 3322222222232 23232 3222222332323 34
gg .SBTTL TRAP DECODER
2281 + #THIS ROUTINE WILL PICKUP THE_LOWER BYTE OF THE “TRAP* INSTRUCTION
2082 '¥AND_USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADDRESS
2083 ' %0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTRINED IT WILL
ESS; :%GO TO THAT ROUTINE.
2286 00S472 010046 $TRAP: MOV RO, -(SP) : sSAVE_RO
2287 005474 016600 000002 MOV 2(5P) R0 *2GET TRAP ADDRESS
2288 005500 00S740 15T -(R0) : 'BACKUP BY 2
2289 005502 111000 MOVB  (RO),RO t:GET RIGHT BYTE OF TRAP
2290 005504 016000 0OSS12 MOV $TRPAD(RO) RO ;:INDEX TO TABLE
%S%é 005510 000200 RTS RO :1G0 TO ROUTINE
2293
gggg .SBTTL TRAP TABLE
2c9% :¥THIS TABLE CONTRINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
SS%% :%BY THE *TRAP* INSTRUCTION.
2299 : ROUTINE
2300 P ecmceee-
2301 00ss512 $§ TRPARD:
2302 005512 004712 STYPE  ;;CALL=TYPE TRAP+Q(104400) TTY TYPEOUT ROUTINE
2303 005514 0OSO4M §TYPOC ::CALL=TYPGC  TRAP+2(104402) TYPE OCTAL NUMBER (WITH LEADING ZERQS)
2304 005516 005020 §TYPOS ::CALL=TYPOS  TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZEROS)
2305 005520 005060 §TYPON ::CALL=TYPON  TRAP+6(104406) TYPE OCTAL NUMBER (RS PER LAST CALL)
2306 005522 005246 $TYPDS ::CALL=TYPDS  TRAP+10(104410) TYPE DECIMAL NUMBER (WITH SIGN)
2307 00558 003776 SROCHR ;;CALL=ROCHR  TRAP+12(104412) TTY TYPEIN CHARACTER ROUTINE
2308 00556 004032 SROLIN ::CALL=ROLIN  TRAP+14(104414) TTY TYPEIN STRING ROUTINE
2309 005530 003776 SROCHR ::CALL=ROCHR  TRAP+16(104416) TTY TYPEIN CHARACTER ROUTINE
2310 005532 (004032 SROLIN ;:CALL=ROLIN  TRAP+20(104420) TTY TYPEIN STRING ROUTINE
ggié 000022 $TERM=. -§TRPAD
53%3 .SBTTL RH11/RPO4 DRIVER (REV. 0.9)
2315 : kCOPYRIGHT (C) 1974
2316 s ¥DIGITAL EQUIPMENT CORP.
2317 : ¥®MAYNARD, MA 01754
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2318
2319
2320

00SSSS5
DOSSS6

005600
005602

MRCY1l g7(732)
RH11-RPOY DRIVER (REV.

000000
000080
000000
000000

00Cc000
000000

MO4

05-0CT-76 15:01 PAGE S2
0.9)

; #AUTHOR: JIM LACEY

iSTORﬂGE FOERRgDSI SHEgl RHER2, AND RHER2 ON AN ERROR "2" COR *“S"

RPERRS: .

; ¥TRBLE

DRVACT:

OF DRIVE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

! $RPERRS+2 =
s sRPERRS+Y =
: kRPERRS+6 =

HER1
RHERZ
RHER3

RVECT:B BYTES)

TIVE WITH A COMMAND
TIVE WITH AN ERROR RECOVERY OPERATION

A
; ¥DRVACT=0
!DRVRCT)O
; #DRVACT<O

CCCC< DD
mmmmm ﬂ(‘)'c_i

0000000
o
X
—

; ¥TABLE OF DRIVE STATUS INDICATORS (DRVSTR=8 BYTES)

DRVSTA: .

; 8DRVSTA=0 IMPLIES DRIVE IS OFFLINE
: #DRVSTA>0 IMPLIES DRIVE IS ONLINE
; #DRVSTA(O IMPLIES DRIVE IS UNSAFE OR NONEXISTENT

BYTE O DRIVE 0
BYTE O :DRIVE 1
BYTE O :DRIVE 2
BYTE O ORIVE 3
BYTE O :DRIVE 4
BYTE O :DRIVE S
BYTE O :DRIVE B
BYTE O tORIVE 7

; #*TRBLE OF DRIVE TYPES (DRVTYP=8 WORDS)

DRVTYP:

; $ORVTYP WILL CONTAIN THE DRIVE TYPE OF ALL ONLINE, OFFLINE, AND
s ¥UNSAFE DRIVES. IF A DRIVE IS NONEXISTENT DRVTYP WILL BE ZERO.

.WORD C ;ORIVE O
.WORD O sDRIVE 1
.WORD O ;ORIVE 2
.WORD O :DRIVE 3
.WORD O sDRIVE 4
.WORD O :DRIVE 5
.WORD 0 sORIVE b
.WORD O sDRIVE 7

; #*TRANSFER WAIT FLAG (TRNSWT=1 WORD)
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00se04  GCOooC

00S606 000CO0

005610

00%611

gosekle
005613
00S614
00Se1S
00S616
00S617
00s620
005621

005622
005623
00Se24

005631

cao

000

000
0ao

000
00Q
000

;#THIS IS A_ONE WORD GQUE E IT WILL CONTAIN THE ARDDRESS OF
:¥"DPB" OF THE 1/0 OPERATION.

TRNSWT: .WORD O

+ #SERRCH HQITSKEYS ‘BSE”“Bgo gono) THAT WILL CONTAIN A KEY FOR ERCH F
*Tué ORTVES TEin' CRRE CREREORRTNG R D OHMQNE 18
: REQUEST THAT IS AT THE TOP OF THEIR REQUES
! ¥EACH DRIVE 1S ASSIGNED ONE BIT, STARTING nr axroo FOR DRIVE O.

SRCHWT: .WORD O

; ¥RPO4 DRIVER ACTIVE FLAG (ACTORV=1 BYTE)
; #ACTDRV=0 IMPLIES DRIVER IS INACTIVE
;#ACTDRV>0 IMPLIES DRIVER IS ACTIVE

ACTDRV: .BYTE O

*SOFTNQRE TIMER ROUTINE ACTIVE FLAG_(ACTSTR=1 BYTE)
CTSTR=0 IMPLIES SOFTWARE TIMER ROUTINE IS INACTIVE -
*QCTSTR>0 IMPLIES SOFTWARE TIMER ROUTINE IS ACTIVE

ACTSTR: .BYTE O

; ®UNLORD FLAG (ULDFLG=8 BYTES)
; #ULDFLG=0 IMPLIES NO UNLOARD COMMAND
:¥ULDFLG>0 IMPLIES UNLOAD COMMAND IN PROGRESS
: #ULDFLG<O IMPLIES UNLORD COMMAND IN WAIT QUELE

ULDFLG: .BYTE O ;DRIVE O
.BYTE O :DRIVE 1
BYTE O iDRIVE 2
.BYTE 0 :DRIVE 3
.BYTE O ;DRIVE 4
.BYTE O ;DRIVE S
.BYTE 0 ;DRIVE &
.BYTE O ;ORIVE 7

; #LOOK AHEAD COUNT (LACNT=8 BYTES)
; #LACNT WILL INDICATE THE NUMBER OF LOOK AHERDS PERFORMED

LACNT: .BYTE O ;DRIVE 0
BYTE 0 iDRIVE 1
.BYTE O BRIVE 2
BYTE 0 ;DRIVE 3
.BYTE O ;DRIVE §
'BYTE O ;DRIVE 5
.BYTE O :DRIVE b
.BYTE O :ORIVE 7

; ¥SAVE REGISTERS FLAG (SAVEFG =1 WORD)
; ¥SAVEFG <0 IMPLIES SAVE THE RH11/RPOM REGISTERS WHEN THE
; #0PERATION IS COMPLETED AS PER (DPB+14)
:¥SAVEFG=0 IMPLIES SAVE THE RH11/RPO4 REGISTERS, RS PER
:#(DPB+14), AFTER AN ERROR.
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SAVEFG: .WORD O

#SEEK FLAG_(SEEKEG=1 WORD) .
BSEEKEG=Q TMPLIES WHEN THE DISK ADDRESS ISN'T IN THE WINOOM
:#FOR A DATA TRANSFES START & SEARCH COMMAND
{3SPEKFGeO THPLIES DATA TRRNGFER WILL 00 IMPLIED SEEKS,
;4D ISREGARD THE WINOOW

SEEKFG: .WORD O

; #TIMEOUT TRSLE (TIMER=8 WORDS)
+#THIS TABLE CONTRINS THE TIME ALLCAED FOR AN OPERATION

TIMER: .WOPD ~-I ;DRIVE O
MWORD -l :DRIVE |
.WORD -l ‘DRIVE @2
WORD -1 ;DRIVE 3
HORD  -| :DRIVE 4
.HORD -1 +DRIVE S
. -1 sDRIVE b
.HORD -1 ;ORIVE 7
+ #8DATA TRANSFER UNDERMWAY INDICATOR (DTUW=1 WORD)
+#DTUWCO IMPLIES NO DATA TRANSFER UNDERWAY
:#DTUW=+N (WHERE N=0 TO 7) IMPLIES DATA TRANSFER UNDERMAY ON DRIVE N

OTUM: .WORD -}

; HRATTENTION BITS TABLE (RTABIT=8 BYTES)
;#THIS TABLE CONTRINS THE CORRESPONDING BIT TO ERCH DRIVES
:#ATTENTION BIT

ATRBIT: .BYTE |
.BYTE 4
.BYTE 10
BYTE 40
.BYTE 100
.BYTE 200

;#RPOY TO RH11 “MARSS CONTR
:#CALLING IT FATARL (MCPEMX=1

MCPEMX: .WORD 3
- #STORRGE FOR RPADR (THE FIRST ADORESS (776700) OF THE RH11/RPOW)
- #RPVEC (THE VECTOR ARDDRESS (254)), AND RPVEC+2 (THE BR LEVEL (5)).
APROR: ~ .WORD 176700
RPVEC: .WORD  254,5#32.
h;cnxmn Nunazn OF LOOK RHERDS ALLOWED IS 4 (MXLACT=1 WORD)

ACT: .WORD
.naxxnun DELTA DELRY IS 8 SECTORS (MXDLTA=1 WORD)
AXDLTA: .WORD B.#%

EEEELEE

k=]

?QRITY ERRORS®™ (MCPE) ALLOWED BEFORE
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- #MINIMUM DELTR DELAY 1S 2 SECTORS (MNDLTR=1 WORD)
MNDLTR: .NORD  2#EN.

- aMAXIMUM SEARCH FOR 1/0 WINDOW IS £ SECTORS (MXWNDW=1 WORD)
MXWNDJ: .WORD &
+#DEFINITIONS OF THE RH11/RPOM ADDRESS INDEXES
RHCS1=0 :CONTROL AND STATUS REGISTER s] (DRIVE REG. 00)
RHWC=2 NORD COUNT REGISTER (NOT R DRIVE REG)
RHBR=Y s UNIBUS ADDRESS REGISTER (NOT A DRIVE REG)
RHDAR=6 :DESIRED SECTOR/TRACK ADDRESS REGISTER (DRIVE REG. 0S)
RHCS2=10 :CONTROL AND STATUS REGISTER #2 (NOT A DRIVE REG)
RHDS1=12 :DRIVE STATUS REGISTER (DRIVE REG 01)
RHERI=1N : ERRCR REGISTER 8] (DRIVE REG. 02)
RHRS=16 :ATTENTION SUMMARY PSEUDO REGISTER (DRIVE REG. OM)
RHLA=20 :LOOK AHERD REGISTER (DRIVE REG. 07)
RHDB=2¢2 DRTQ BUFFER REGISTER (NOT R DRIVE REG.)
RHMR= t MAINTAINABILITY REGISTER (DRIVE REG. 03)
RHDT= ;DRIVE TYPE REGISTER (DRIVE REG. 06)
RMSN=30 ;SERIAL NUMBER REGISTER (DRIVE REG. 10)
RHOF = ;OFFSET REGISTER (DRIVE REG. 11)
RHCA= ;DESIRED CYLINDER RDORESS REGISTER (DRIVE REG. [2)
RHCC=36 ; CURRENT CYL INDER RDDRESS REGISTER (DRIVE REG. 13)
RHER2=40 ;ERROR REGISTER #2 (DRIVE REG. 1Y)
RHER3=4¢2 'ERROR REGISTER 83 (DRIVE REG. 1S)
RHEC{=4Y4 *ECC POSITION REGISTER (DRIVE REG. 16)
RHEC2=46 :ECC PATTERN REGISTER (DRIVE REG. 17)

; #RH11/RPOM DRIVER INIT. COOE
; #THIS ROUTINE WILL DETERMINE WHICH RPO4 DRIVES ARE
s #AVAILABLE FOR TESTING AND SET THE DRVSTR INDICATOR
:#70 THE PROPER STATE FOR EACH DRIVE.
s #NOTE: THIS ROUTINE CALLS DRVINT

s #CALL
¥ ISR PC,RPINIT
i & RETURN
RPINIT: MOV 3PS, -(SP) :SAVE PRGCESSOR STATUS
MOV RPVEL+2,3#PS  :SET PROCESSOR STATUS TO RH1l/RFOM LEVEL
JSR RO, SAVRIS :G0 SAVE R1-RS
ISR PC’ CLRQUE *CLEAR ALL REQUEST QUELES
MOV $RPERRS, R :F IRST RDDRESS TO BE CLERRED
MOV 8SEEKFG, R2 :LAST ADDRESS TO BE CLEARED
18: CLR (RL)+ :CLEAR
CMP R1,R2 :ARE WE DONE?
BLos 1§’ :BRANCH IF NO
MOV $0TUW, R2 :LRST ADDRESS
28: MOV c-x (R1)+ xnxranlzs
CMP Rl,R2 s DONE ?
BLOS a :LO0P IF
CLR Rl :DRIVE nunaea WILL BE IN Rl
MOV RPADR, RY *FIRST ADDRESS OF RH11/RPOM
MOV 881705, RHCS2(RY) s MASSBUS INIT.

3s: ISR RO, DRVINT GO INIT. A DRIVE
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2542 00B00M (0D0NI7 BR 7%
43 006006 005201 4s: INC Rl «MOVE TO THE NEXT ORIVE
S44 006010 042701 177770 BIC $1C7,R] :DON'T LET THE DRIVE NJMBER GET TO BIG
2545 1IN 001371 BNE 33 :BRANCH_IF MORE DRIVES 10 5“17
46 ggééxe 013703 0CSE™4 MOV DPVEC,R3 :SETUP THE RH1I/RPOY VECTO
47 006022 012723 010082 MOV #ISR, tR3)+
2648 006026 013713 00SE76 MOV RPVEL+2, (R
2549 006032 004037 013060 JSR  RO,GETRIS sRESTORE R
3650 006036 012637 177776 MV (SP)+, 8PS s RESTORE rue PROCESSOR STATUS
Z551 006042 000207 RTS PC BYE -BYE
2552 006044 105061 005554 73: CLRB  DRVSTA(R1) :SET THE DRIVE STATUS TO OFFLINE
aaéga 006050 000756 BR 4$ :G0 DO THE NEXT DRIVE
2555 - #DRIVE INIT. ROUTINE
2556 - #THIS ROUTINE DETERHI S IF A DRIVE EXIST AND IF IT IS
2557 “#AN RPO4, IF IT A “RERD-IN PRESET™ IS ISSUED AND FMT22
2658 :%]S SET T0°A ~1~ 'rusn ,‘ DPR, DRY, AND VV ARE CHECKED T0
2659 :#INSURE THEY ARE ALL ON R *1*. AND otpsnnxnc ON THEIR STATE,
2550 :#DRVSTA IS SET TO THE PROPER CONDITI
2561 s #CALL
2562 L MOV $DRVNUM, R1 ;DRIVE NUMBER TO Rl
2663 ‘¥ MOV RPADR, RY - UNIBUS nooaess OF RH11/RPO4 (RHCS!)
25EY S¥ JSR RO, DRVINT :CALLED BY R JSR
2565 L RETURH] ERROR OCCURRED (PARITY)
23?,29 L RE TURN2 :NORMAL RE TURN
2668 006052 004037 013040 BRVINT: ISR RO, SAVR1S :SAVE R1-RS
2569 010164 000010 MOV n1 'RHCS2(RY)  ;SELECT A gaxve
2670 00E 010103 MOV RI,R3 :COPY THE DRIVE NUMBER INTO
2571 006064 006303 ASL R3 :R3 AND POSITION IT FOR TRBLE INDEXING
2572 112761 177777 DOSSS54 MOVB -1 DRVSTA(RL) ;START DRIVE STATUS AS NONEXISTENT
2573 006074 005063 0O0SSEM CLR DRVIYP (R3) CLEAR THE DRIVE TYPE INDICATOR
2674 006100 112777 000111 17756M MOVB  $111,9RPADR :D0 A "DRIVE CLEAR™ COMMAND
2575 006106 032764 010000 000010 8IT #BIT{2, RHCS2(RY) ' ; NONEXISTENT DRIVE?
2576 006114 001403 BEG 18 : NO---BRANCH
2677 006116 004737 012232 JSR PC,SET. IE :GO SET "IE™ WITHOUT A “TRE™
2678 006122 00C46R BR &S {LEAVE THIS ROUTINE
2679 00bled 004037 011640 18: JSR RO, RD.RP RERD THE DRIVE TYPE REG.
2580 006130 000026 RHOT
2581 006132 006272 7 ;ERROR RETURN RDDRESS
2582 0061 012605 MOV (SP)+,RS5 :PUT DRIVE TYPE IN RS
2583 006136 010563 00SSEY MOV RS, DRYTYP(R3)  :SAVE THE DRIVE TYPE
255N 006142 022705 (020020 CMP 20020, RS 1S IT A SINGLE PORT RPOY4?
2$9S 006146 001403 BEQ 2$ ‘BRANCH IF YES
2586 006150 022705 024020 CMP 824020, RS 1S IT A DUAL PORT RPOY4”
2587 006154 00I0M3 BNE 1 *BRANCH IF NO
2588 006156 012746 000121 28: MOV 8121,~(SP) :D0 A “READ-IN PRESET"
2589 0Ocibe 004037 01.776 JSR RO, WAT.RP
2530 006166 000000 RHCS1
2591 006170 0Cs272 78
2532 006172 012746 010000 MOV #BIT12,-(SP)  ;SET FMT22=1
2693 006176 004037 011776 J<R RO, WRT.RP
2694 006202 000032 RHOF
263 006204 00627 7§
25% 006206 004037 011640 JSR RO, RD.RP sRERD RHDS1
2697 006212 000012 RHDS1
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els: prig oo

167077
00000t
0ossev
013080

177776
00S676

000001
013040
000016
005554
00Sél2

00Se72
006CS2

0OSSSH
140000
012700
000103

177777
0OSSHY

006474

00SSS4

000016

000002
00Sel2
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48:

cs:
68:
78:

(SP)+,RS «AND SAVE IT IN RS
4§ BRANCH IF ATA=0
ﬂTﬂEéT(RI) RhQS(h Bann ATTENTION BIT
Fxnb UT WHY ATR=]

(SP)+ ;18 1T UNSAFE?
68 iBRANCH TF YES

RS CHECK DPR ORY, AND VvV
$1C<BIT12'B1T08! éxro7~axtué>

£ RANCH IF nbL DPR, DRY, OR VV IS CLEAR
g& ,DRVSTA(R]) ser DRIVE STAtuS TO ONLINE

DRVSTA(R!) ;DRIVE STATUS = OFFLINE
(RO)+ :STEP OVER THE ERROR RETURN
RO,GETRIS ;RESTORE R1-RS

RO s RETURN

; *REGUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST

! SCALL

L B B 8

)
.
'
?
’
.
’

RPOY

18:

es:

JSR

PNTADR
RETURNI
RETURN2

MOV
MOV
MOVB
JSR
MOV
CLR
MOVB
1518
BGY
1STB
BNE
MOV
JSR

BR
1518
BGT
BIS

BR
JSR

R

MPB
BNE
Move
15718
BNE
JSR
BR

RO, 38RPOY ;CALL THE RPOY DRIVER
:ADDRESS OF POINTER OF DRIVES PARAMETER BLOCK
:RETURN HERE IF QUEUE IS FULL
‘RETURN HERE IF REQUEST IS IN GUEUE OR THERE
: IS AN ERROR CONDITION

34PS, -(SP) :SAVE THE CALLING STATUS
RPVEL+2,9¥PS  :DON'T ALLOW ANY RPO4 INTERRUPTS
¢1,ACTORV ,aer ~nc71vs DRIVER™ FLAG
RO’ SAVRIS :SAVE RI-RS
(ROY+,R2 :PICKUP THE DRIVE PARAMETER BLOCK POINTER
16(R2} :CLEAR THE STATUS/ERROR INDICATO
(R2) .RI :PICKUP THE DRIVE NUMBER
onvsfncnx) s CHECK onxvss STATUS

1S :BRANCH IF ONLINE
U%DFLG(RI) gNLORD connnuo IN QUEUE?
3Pnon RY uuxeﬁs RD ss OF RHCSL
RO, DRVINT G0 INIT. THE DRIVE
BR ERROR RETURN

VSTA(R]) *1S DRIVE STATUS ONLINE?

BRANCH IF YES

onglS'BITl% 15(k23 tsngo?--omve IS OFFLINE OR NONEXISTENT
RO, DRVGUE tPUT THIS REQUEST IN QUEUE
i B
géoa J2(R2) Bs HIS REQ. FOR AN UNLORD?
-1 ULOFLG(RL) ;SET THE “UNLORD IN QUEUE™ FLAG
ORVACT(RI) 16 THIS DRIVE ACTIVE?

S ‘BR IS YES
sg ,OPT :CALL THE OPTIMIZER
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120000 020016 ag: $§§ csérxs'exrxa,xs<na) :SET THE "UNLORD IN QUEJE™ ERRGR FLAG
013080 53: ISR RO, GETRIS :RESTORE R1-RS
005610 CLRB  ACIDRV ‘CLEAR “ACTIVE DRIVER™ FLAG
177776 MOV <sp)+ 3PS 'RETURN "PS" TO USER LEVEL
RTS RO *RETURN TO CALLER
007476 b3: ggn 3§.c17 :GO HANDLE THE PARITY ERROR
- $0PTIMIZER-CRLLED FOR A PARTICULAR DRIVE
s ¥CALL
g MOV $DRVNUM, R1 :DRIVE NUMBER TO RI
L ISR PC,0PT :SETUP A COMMAND
013040 OPT: ISR RO, SAVR1S :SAVE R1-RS
177776 MOV 3PS - (SP -SAVE PROC STATUS
005660 005606 BICB  ATABIT(RI) Rcuut -CLEAR "SERRCH WAIT™ KEY
012754 JSR PC,GETREQ T =DP8* POINTER OF REQUEST
15T R2 IS THERE A REQUEST IN GUELE?
BEQ ES :NO--BRANCH TO EXIT
005554 TSTB  DRVSTA(R]) IS DRIVE ONLINE?
BGT 18 : YES~-BRANCH
012776 JSR PC, POPQUE NO--REMOVE REQUEST FROM QUEUE
140000 000016 gés ggtrxs-sxwa 15(&2) 1ssgxgnnoa BIT OF STATUS/ERROR INDICATOR
000150 000002 1S: CMPB  8150,2(R2) IS THE REQUEST FOR 1,07
BLY 2$ : YES--BRANCH
007054 JSR PC,CIY CALL THE connnuo INITIATOR
8R c$ :BRANCH TO EXI
005656 zs: TST DTUW :DATA Tnnnsrsn UNDERWAY?
BGE 4§ *YES--GO START A SEARCH
005634 15T SEEKFG ;00 IMPLIED SEEKS?
BN] 38 : YEG---BRANCH
007724 JSR RO,LR :NO--DO LOOK RHEAD
BR c§ *RETURN HERE ON A PARITY ERROR
BR 4§ G0 START R SEARCH
006640 3s: ggn gg ,CI1 :START A DATA TRANSFER
006746 4s: JSR PC,CI3 :START A SEARCH
177776 53: MOV (SP)+. J¥PS :RESTORE PROC STATUS
013060 g§g gg LGEYRIS *RESTORE R1-RS
012232 BS: JSR PC,SET.IE :SET "IE” WITHOUT A “TRE"
BR c§ 'EXIT THE ROUTINE
- #COMMAND INITIATOR
; #CALL
% MOV 8DRVNUM, R1 :DRIVE NUMBER
¥ MOV $0PB,R2’ s ADDRESS OF DPB
i+ JSR pC,cl? .cx ;£011 ,CI3, OR CIY
Ly :cxx-onrn TRANSFER
‘¥ ;C12=SEARCH REQUESTED BY DATA XFER
L :CI4=NOT DATA TRANSFER
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Vel RS 008

Cll:  JSR PC, POPQUE
ngv Rg TRNSWT

Cle: MOV
MOV Rphon RY
MOV R1,RHLS2(RY)
ADD 4’ R3
ADD >’ RY
MOV (R3)+, (R4 4
MOV (R3)+. (RY)+
MOV (R3)+. -(SP)
JSR RO, WRT.RP
RHOA
Ko
MOV (R)+, -(SP)
JSR o,uRT RP
RHCA
c1?
MOV 2(R2),-(SP)
JSR RO, WRY.RP
RHCS1
c17
MOV R1,DTUN
IMP cis

CI3: MOV anon RY
MOV R1,RHES2(RY
MOV 1atne) -(
JSR RO, WR
RHCA
CI?
MOVB  10(R2),R3
SUB MXWNDW, R3
BGE 18
ADD #22. .R3

18: MOV R3,-lsP)

000001 MOVB 11!92) 1(59)
JSR
RHDA
C17
MOV £131,-(SP)
JSR RO, WRT.RP
s
005606 gése g}naxrta1),sncuu1

CI4: MOV RPADR, RY
MOV Rl Rutsataq)
MOVB e(ka)
CMPB 8131, ha
BNE 18
MOV ID(RE) -(SP)
TSR RO, WR
RHDR
c1?
BR 28

18: CMPB  #10S,R3

; LORD “COMMAND+GO",

;GO LOARD
;IS ITAR

REHOVE REQUEST FROM "DRIVES WRIT™ QUELE
88 éN TRQNSFER WRIT GUEUE
RESS TO R
RHCEl RggREES
sDESIRED WORD COUNT

s BOREERR

:LOAD BUFFER ADDRESS

sLORD SECTOR AND TRACK

:CALL THE LORD(WRITE) ROUTINE
: INDEX OF REGISTER T0 LORD
:ERRQOR RETURN ADDRESS

:LORD CYLINDER RDDRESS

“A173R16™, AND "PSEL"

;SET "DATA TRANSFER UNDERWAY"

; RHCS1 ADDRESS
;SELECT DRIVE
:DESIRED CYLINDER ADDRESS

; PICKUP SECTOR ADDRESS
sBACKUP BY MAX. SEARCH FOR I1/0 WINDOW

; COMBINE THE RDJUSTED SECTOR WITH
s THE_DESIRED T
:LOAD DESIRED TRQCK 3 SECTOR

; START A SEARCH

; SET “SEARCH WAIT* KEY

;RHCS1 RDORESS

sSELECT DRIVE

sPICKUP THE REQUESTED COMMAND
:1S IT A SERRCH COMMAND?
:BRANCH_IF

:LORD DESIRED TRACK & SECTOR

CYL INDER
SEEK COMMAND
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000012
011776

000115
011640
000001
011776

000107
000117
000103
000001
DOSS54
000001
011776

000143
011640

000001
011776

00014l
000006
000010

000011
011640

007340
000002
000145

00SES44
00Sele

000001

007340

007340

0S-0CT-76
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es:

4$:

cs:

6$:
7%:

8%:
qs:

108:

BNE
MOV

RHCA
CI?
BR
cMPa
BNE

HOF
CI?
MOVB
JSR
RHOF
€17

HOS

15:01 PRGE 60

lg(RE) -(SP)
RO, WRT.RP

7,R3
7,R3

o—-o oo

] ol 1ot Y
WD 0= 0=t p=e Pt == 0
(o }
W
X
w

81, DRVACT(RI)
DRYSTA(R])
8]1,ULDFLG(R])
R3,-(SP)

RO, WRT.RP

PC
#143,R3
6$
RO,RD.RP

1(R2),1(SP)
RO, WRt.RP

12%

céqx ,R3

6(R2),R3

10(R2),9%

11(R2) RS

RO, RD. AP

(SP)+ (R3)+
RS’

12&

82,98

gs’

8]145,R3

128

; BRANCH IF NO
:LOAD DESIRED CYLINDER

IS IT QN "OFFSET"™ COMMAND?

MERGE Hg 8FFS T VALUE INTO RHOF
;BUT DON'T CHRNGE THE UPPER

;BYTE WHEN LOADING THE
tREGISTER (RHOF)

:GO START THE COMMAND

;1S IT A_"RECALIBRATE™ COMMAND?
:BRANCH IF YES

;15 1T A RETURN TO CENTER?

s BRANCH_IF YES

;15 IT AN 'UNLORD” COMMAND?

s BRANCH_IF NO

:SET THE DRIVE ACTIVE INDICATOR
:PUT DRIVE STATUS TO OFFLINE
:SET “UNLORD IN PROGRESS™ FLAG
:START THE “UNLORD™ COMMAND

;RETURN TO USER

IS IT A "SET FORMAT™ COMMAND?
:BRANCH IF NO

:READ THE OFFSET REGISTER

:COMBINE “FMT22",“ECI™, AND "HCI®
:LORD “FMT22*, “ECI%, AND/OR “HCI".

IT R “GET REGISTER™ COMMAND?

S
RANCH IF NO

QINTS TO 1ST ADDRESS OF WHERE
0_PUT_THE REGISTER(S)

NIT. THE INDEX FOR THE FIRST REG.
EX OF LAST REG. TO MCVE
REQD RPOY RCGISTER

: INDEX OF REG. TO RERD

;GET _THE CONTENTS OF RHMil/RPD'4 REG.
sLAST REG BEEN RERD?

1GET OUT IF YES

s INCREASE THE INOEX BY @
;LOOP--MORE TO READ

+1S IT A “SELECT DRIVE" COMMAND?
tBRANCH IF YES

HH—"DUJH
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RH11/RPOY DPIVER (REV. 0.9)
118: MoV R3, - (SP) :LORD THE COMMAND
011776 JSR RO,WRT.RP
Res!
012776 128: ISR PC, POPQUE -REMOVE REQ. FROM QUEUE
000200 000016 BIS :at707 16(R2)  :SET THE “DONE™ BIT
005632 15T EFG’ :SAVE THE RH1I/RPOY REGISTERS?
012140 pr éassvnn11 BRQNCEOIF b THE REGISTERS
138: g?s PE' RE?URN T E
CIS:  AsL Rl
001750 005636 Egg 3iouo.,71nsntnxm :SET A ONE SECOND TIMER
00000L 005544 MOVB  #1,DRVACT(RI)  ;SET THE DRIVE ACTIVE
RTS PC’ :RETURN 10 THE USER
CIb: MOV R3,-(SP) :LOAD THE COMMAN
011776 JSR RO, WRT.RP
RHCS!
c17
BR CIS
0OS54Y CI7ZAR: TSTB  DRVACT(RI1) 1S THE nnrvs ACTIVE?
BEQ C178 :BRANCH 1IF
104000 000016 CI17: MOV tBITlS'BITll 16(R2) ISET “PRRITY" ERROR INDICATOR
012140 JSR Hil GO SAVE THE RH11/RPOM REGISTERS
000111 C17B: MOV 3111 -(sp) D0 A “DRIVE CLEAR"
011776 ISR RO, WAT.RP
g?gsx
012660 ISR PC,EMPTYQ sEMPTY THE QUEUE
005612 CLRB  ULDFLG(RD) :CLERR THE UNLOAD IN QUEUE FLAG
005544 “CRB  DRVACT(RI) :DRIVE IS IDLE
005656 CMP R1,DTUW :IF THIS DRIVE HAD AN I/0 REQUEST
BNE 18 : IN PROGRESS CLEAR ALL OF THE FLAGS
00SE0M CLR TRNSWT
177777 005656 MOV 8-1,0TUW
18: RTS PC
013040 C18 JSR RO, SAVRIS :SAVE R1-RS
005672 QEX ET“UR RY :PICKUP THE RDDRESS OF THE FIRST REGISTER
CLR R3
00S54Y 18: TSTB  BRVACT(R!) sDRTVE ACTIVE?
BEQ 38 :BRANCH IF NO
00S604 MOV TRNSWT, R2 :GET THE “TRANSFER WAIT™ QUEUE
005656 CHP R, DTUl :DID THIS ORIVE HAVE AN I/0 IN PROGRESS?
BEQ 28’ :BRANCH IF YES
012754 JSR PC,GETREQ :GET THE DPB POINTER
012140 2s: ISR PC’ SYRHI L :SAVE RH11/RPO4 REGISTERS
102000 000016 81s 881 T1S'RITIO 15(&2) -SET “NON-CLERRRBLE PARITY* ERROR INDICATOR
177777 005636 MOV 8-1 TIMER(R3}  ;STOP THE
005544 CLRB  DRVACT(RI) SET 'DRIVE ncrrvs* TO IDLE
005612 3s: CLRB  ULDFLG(R!) :CLERR UNLORD FLAG
INC RI :MOVE TO THE NEXT DRIVE
000002 ADD 82.R3
177770 BIC 2147 R1
BNE 18 :BRANCH IF MORE DRIVES
177777 D0S6S56 MOV 8-1,DTUN *NO DRTA TRANSFERS UNDERWAY
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;CLEAR THE ”TRQNEF%R WAIT” @
:CLEAR ALL OF THWE REQUEST u
;00 A MRSSBUS INIT.

;BT "IE™ WITHOUT “TRE"™
:RESTORE TH REGISTERS
s RETURN

; DRIVE NUMBER

:POINT 0 OPB

:GO CHECK THE WINDOM
:ERROR RETURN

:START A SEARCH

;START A DATA TRANSFER

;GET RHCS1'S RDDRESS
;SELECT DRIVE
iREAD CURRENT CYLINDER

; ERROR RETURN RDDRESS
;1S CURRENT CYLINDER=DESIRED
sCY LI NDER?

;EXIT IF NO
: INCREMENT THE LOOK RHERD COUNT

-BRANCH IF ES

*GET DESIRED SECTOR ADDRESS AND
‘MULT. BY 64--ALIGN WITH

:LOOK RHEAD REGISTER

;PRIORITY LEVEL "7"
tREAD LOOK AHEAD REGISTER

; CALCULATE THE DELTA

:MAKE THE DELTA POSITIVE
:CHECK THE DELTA TO SEE
:TF 1T IS WI/HIN THE
SWINDOW=-=-IF YES, Z2ERO
:THE LOOK AHERD COUNT
:AND TRKE THE 1,0 EXIT

;ADJUST THE RETURN ADDRESS

; PROCESS THE ERROR
: TAKE ERROR RETURN

;SET ”RCTIVE DRIVER" FLAG
;SAVE_R1-RS
:ADDRESS OF RHSCSI

S&R TRNEWT

R PC fLRQUE

MOV aat 05, RHCS&(RH)
JSR PC,CET. IE
ISR RO GETRY
RTS PC

;¥LOOK AHERD ROUTINE

,iCQLL

ly MOV #DRVNUM, R1

Ly MOV $0PB,R2’

s JSR RO, LA

L% RETURNI

Ly RETURN2

s & RETURNSI

LA: MOV RPADR, RY
MOV R1,RHCS2(RY)
JSR RO,RD.RP
RHCC
4§
CMP (SP)+,12(R2)
BNE 33
INCB  LACNT(R1)
CMP8  LACNT(R1),MXLACT';EXCEED MAX
BGT 28
MOVB  I0O(R2),R3
SWAB  R3
ASR R3
ASR R3
MOV 340, J4PS
ISR RO,RD.RP
RHLA
4s
SuUB (SP)+,R3
BGE 18
ADD $(22.%64.),R3

18: CMP MXDLTR,R3
BLT 35
CNP MNDLTA, R3
BGE k] 3

28: CLRB  LACNT(R1)
15T (RO)+

3s: 15T (RO)+
RTS RO

4$: JSR PC,C17
RTS RO

: #INTERRUPT SERVICE ROUTINE

ISR:  MOVB  #1,ACTORV
JSR RO’ SAVR1S
MOV RPADR, RY
MOV DTUW, R1

:GET “DATA TRANSFER UNDERWAY* INDICATOR

JE
S
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2934 010104 002403 BLT 13 :BRANCH IF NO DATA TRANSFER UNDERWAY
2935 010106 004737 010122 JSR pC, 1D cn&: TRANSFER DONE
5339 818112 Y 9R 2%’ 'EXIT
10118 OB4737 010260 18: SR PC,SC :CALL spzcxn' CONDITIONS
2938 010120 004037 013060 23: ISR RO, GETRIS :RESTORE R1-RS
2939 0i0l24 105037 005610 CLRB  ACIDRV umnmmwemwm"nm
gg:g 010130 000002 RTI :RETURN
533% : ¥ TRANSFER DONE ROUTINE
2944 010132 105061 0OOSSH44 1D: CLRB  DRVACT(RI) :SET DRIVE ACTIVE INDICATOR TO IDLE
2945 010136 012737 177777 00SBSE MOV $-1,0TUM :NO DATA TRANSFERS UNDERWAY
2946 010144 006301 ASL Rl )
2347 010146 012761 177777 005636 MOV 8-1,TIMER(R1)  ;CANCEL TIMEOUT
2948 010154 006201 ASR R1
2949 010156 013702 005604 MOV TRNSWT, R2 :GET "DPB* ADDRESS FROM THE
2950 010i16e 005037 005604 CLR TRNSWT' : TRANSFER WAIT GUEUE--CLEAR QUEUE
2951 010166 052762 000200 000016 BIS 81707, 16(R2)  ;SET DONE
2952 010174 010164 500010 MOV R1,RHC52(RY4)  ;SELECT THE DRIVE
2953 010200 004037 011640 JSR RO.RD.RP : TRANSFER ERROR(TRE=1)?
2954 010204 000000 RHCS1
2955 010206 007476 CI7
2955 010210 006126 ROL (SP)+
2957 010212 100M10 BMI 23 :BR IF YES
2958 010214 005737 005632 15T SAVEFG 'SAVE THE RHll/RPOH REGISTERS?
2959 010220 100002 BPL 13 *BRANCH IF N
2960 010222 004737 012140 JSR PC, SVRH11 + YES--SAVE THE REGISTERS
2961 010226 004737 006474 18: ISR PC’OPT :CALL OPTIMIZER
2962 010232 000456 BR SC2 !SPECIAL CONDITION (ENTRY #2)
5323 818534 335735 00100 000016 &%: B1 lBITlS'B¢T06 15(&2) -SET DATA ERROR FLAG
4 010242 7 1266 IS C,EMPTYG MPYY THE "DRIVES WRIT™ QUEUE
2965 010246 004737 012140 JSR PC SVRH11 snvs THE RH11/RPOY REGISTERS
010252 012714 040111 MOV 240111, (RY) :JSSUE A "DRIVE CLERR
gggg 010256 OO004H4Y4 BR SC2 :SPECIAL CONDITION (ENTRY #2)
5393 : ¥SPECIAL CONDITION ROUTINE
2971 010260 00S00} 5C: CLR Rl :START WITH DRIVE O
2972 0i026e 012702 000001 MOV #1,R2
3 010266 105761 00SSS4 18: TSTB  DRVSTA(RIL) nonsxxsrenrv
2974 010272 002016 BGE 2 :NO--BRAN
2975 010274 005201 INC Rl vss--novs ro THE NEXT DRIVE
2976 010276 106302 ASLB RB none DRIVES?
2977 010300 103372 BCC 1$ : YES=-BRANCH
2978 010302 013746 00S634 MOV sssxrc -(SP)  :SAVE THE “SEEK FLAG™
2979 010306 013746 005632 MOV SAVEFG, -(SP) snvs THE “SAVE FLAG"
2980 010312 004737 005710 JSR PC,RPINIT NIT. THE SUBSYSTEM
2381 010316 012637 005632 MOV (SP)+,SAVEFG nwumwmnw
2982 010322 012637 005634 MOV (SP)+.SEEKFG  :RESTORE THE “SEEK FLAG"
2983 010326 000405 BR SCl :TAKE ERROR EXIT
2984 010330 030164 000010 2§: MOV RI,RHCS2(RY)  ;SELECT DRIVE
2985 010334 116405 000001 MOVB  1(RY),RS ‘1S “SC"=12
2986 010340 100413 BMI 5C2 :BRANCH IF YES
2987 oxoaqz 012701 000010 SCl: MOV ¥8. Rl :D0 EIGHT DRIVES
2688 010346 00530} 18: DEC R1 NEXT DRIVE
2989 (010350 002743 BLT SC :BRANCH IF OUT OF DRIVES
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105761 (005544

012232

000003
000016 1%:

011840

00S046 2%:
000001

005656

005554 18:
00se12
012754
011178
00SS54
040000
013705 005536
011170 2s:

011605 39

005534

006301 SChb:

177777

012754
000016
000010

005636

010164

SCe:

SCH:
SC3:

SCS:

ESTB
ERROR
J

LOS

05-0CT-76 15:01 PRGE &Y

DRVACT(R1)
1%

1
PE ,SET.IE
#3,R1

RHAS (R4),R3

e$
R1

19
RO,RD.RP

(SP)+
cCl

PC
-(SP)
R3, (SP)
8!, 'R3

Rl
R3, (SP)
sCS

Rl

R3

SCY

(SP)+

PC
DTUW,R1

18

(SP)+

0
DRVSTA(R])
SCh
ULDFLG(RI)
2§
PC,GETREQ
PC, SVRHI1
pC.SCle

DRVSTA(R1)

33

$BIT14, RPERRS
5C11
RPERRS+2, RS
SCEA

PC,5C12
(SP),RS
5C3

pp o [V 18,
—

8-1,TIMER(R])
Rl

PC,GETREQ

R3,RHAS (RY)
R1,RHCS2(RY)

; IS THIS CRIVE IDLE?
:BRANCH IF NO

:REPORT THE ERROR

;GO SET INTERRUPT ENABLE

;READ RHAS UP TO THREE TIMES
:READ “RHAS™

BRQNCH IF ANY ATA BITS =

: COUNT THIS READ

:LOOP IF MORE READS ALLOWED

:READ CONTROL AND STATUS REGISTER

;IS “1E™=1?

:NO--TAKE ERROR EXIT

: YES--RETURN

SSOCE$S R%L DRIVES THAT HAVE

;ATA=1?
: YES--BRANCH
MOVE TO THE NEXT DRIVE

sBRANCH IF MORE TO CHECK?
:CLERN OFF THE STACK
:RETURN TO USER
ﬁg Tﬂég DRIVE SETUP FOR /07
YES---CLERN OFF THE STACK (RHAS)
:BRANCH TO "TRANSFER DONE*®
:CHECK THE DRIVE STATUS
BRANCH IF ONLINE
:UNLORD IN PROGRESS?
sBRANCH IF NO
*GET DPB POINTER
:SAVE THE RH11/RPOM REGISTERS
:SAVE RHDS1, RHERI, RHER2, AND RHER3
*ALSO DO A DRIVE INIT (DRVINT)
oxo onxvecﬁons ONLINE?
uns THERE AN ERROR?
uo -- BRANCH
'YES -- PICKUP RHERL AND
:GO PROCESS THE ERROR
:SAVE RHDS1 RHERI RHER2, AND RHER3
*ALSO DO A DRVIN
*PICKUP C(RHAS) azronz THE ERROR CALL
*REPORT THE ERROR
:GO CHECK FOR MORE RTA'S

;STOP THE TIMER
;GET THE DPB POINTER FROM THE QUELE

s CLEAR ATTENTION
s SELECT ORIVE
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3046 010602 004037 011640 JSR RO,RD.RP ;READ THE RPO4'S STATUS REG.
3047 010606 000012 RHDS !
3048 010610 011026 5C8
3049 010612 011605 MOV (SP),RS ;AND PUT IT IN RS
3050 010614 00B126 ROL (5pré sWAS_ THERE AN ERROR?
3051 010616 10011S BPL 5C9 :BR_IF NO
3052 010620 105761 00SS4M TST8  DRVACT(RI) :CHECK THE DRIVE ACTIVE INDICATOR
3053 010624 001522 BEQ SC10 ;BRANCH IF IDLE
3054 810525 037 011640 JSR RO,RD.RP :READ ERROR REGISTER #1
3055 010632 14 RHER!
3086 01069 011028 5C8
2057 010636 012605 MOV (SP)+,RS sAND SAVE IT IN RS
3058 010640 004737 012149 JSR PC, SVRHI s SAVE RHI1/RPO4 REGISTERS
3059 010644 O0l2746 000111 MOV #111,-(5P) :TSSUE A ORIVE CLEAR
3060 01065C 004037 011776 JSR  RO,WRT.RP
3061 010654 000000 RHCS1
3062 010656 011026 SC8
3063 010660 006105 SCeA:  ROL RS iWAS "UNSAFE” CONDITION =17
3064 010662 100404 BMI 18 :BPANCH IF YES
3065 010664 052762 100240 000016 BIS #81715!BIT07!BITHS, 16(R2) ; INFORM USER OF ERROR
3066 010672 000443 BR SC7
3067 010674 004037 011640 18: JSR RO,RD.RP sREAD DRIVE STATUS REG. #1
3068 010700 000012 RHDS1
3069 010702 011026 5C8
3070 010704 011605 MOV (SP),RS ;SAVE RHDS1 IN RS
3071 010706 006126 ROL (5p)d s "ERR™=z1?
3072 010710 300013 BPL 2$ :BR_IF NO--UNSAFE CLEARED
3073 010712 112761 177777 005554 MOVB  #-1,DRVSTA(RL) ;DRIVE IS UNSAFE
3074 010720 004737 012140 JSR PC, SVRH11 :SAVE RH11/RFO4 REGISTERS
3075 010724 010364 000016 MOV R3, RHAS (RY) : CLEAR ATTENTION
3076 010730 052762 110000 000016 BIS s8I T157B1IT12, 16(R2) ; INFORM USER OF UNSAFE ERROR
3077 010736 000421 BR SC?
3078 010740 105705 28: TSTB RS s *DRY™ =17
3079 010742 100414 BMI 38 :BRANCH IF YES
3080 010744 112761 177777 DOSS44 MOVB  #-1,DRVACT(R1) :ACTIVE ERROR RECOVER
3081 010752 112761 000001 (005554 MOVEB  #1,0RVSTA(RL)  ;ONLINE
3082 010760 006301 ASL R1
3083 010762 012761 072460 005636 MOV $30000. , TIMER(RL) ;START 30 SECOND TIMER
3084 010770 0C6201 ASR R1
3085 010772 000623 BR 5C3
3086 010774 0S2762 100220 000016 38: BIS ¥BIT1S!BITO7!BITO4, 16(R2) ; INFORM USER OF ERROR
3087 011002 105061 DO0SSY4 SC?:  CLRB  DRVACT(RI) sDRIVE IS IDLE
3088 011006 004737 012660 JSR PC,ENPTYQ :DUMP THE QUEUE
3089 011012 105761 005612 TSTB  ULOFLG(RI) sUNLORD IN PROGRESS OR QUEUE?
3090 011016 001611 BEQ 5C3 tBR_IF NO
3031 011020 105061 00S612 CLRB  ULDFLG(RI) ;CLEAR UNLORD FLAG
3092 011024 (000606 BR 5C3
3093 011026 005726 5cB:  TST (SP)+ s REMOVE {(RHAS) FROM THE STACK
3034 011030 105761 00SS44 TSTB  DRVACT(RI) ;1S DRIVE IDLE?
3095 011034 001404 BEQ 13 s YES--BRANCH
30% 01103 004737 012754 JSR PC,GETREQ :GET DPB POINTER
3097 011042 000137 007476 JHP CI? sPROCESS THE PARITY ERROR
3038 01104 000137 007510 18: INP 178 sPROCESS THE PRRITY ERROR
3099 011052 105761 005544 SC9:  TSTB  DRVACT(RI) s TEST DRIVE ACTIVE
3100 011056 003013 BGT SC11 :BRANCH IF DRIVE IS ACTIVE
3101 011060 001404 BEQ SC10 :BRANCH IF DRIVE IS IOLE
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762
49

B oatr
011605
4737
104002
000137
105761
003402
105061
105061
136137

001012
004737
0s2762
005737
100002
004737
004737
000137
010164
016437
016437
016437
016437
004037

005737
001032
1127737
004037
00s001
00S003
005763
002407
166663
003003
004037
000405
005201
005723
022701
003361
004037
105037
012616
000200

MACYL1l 27(722)

100210

011170

010442
oosel2

0gsele
00SSHH
005660

012776
000200
005632

012140
006474
010442
000010
0o0Qie
000014
000040
000042
006052

005610
P
005636
000016
011336

000010

013060
005611

000018

005606

0002i6

00SS34
005536
005540
005542

00Se11

005636

05-0CT-76 15:0!
RH11/RPO4 DRIVER (REV. 0.9)

NOS

PHGE &6

Eﬁs gg1715'91107'91703 16(R2) ;INFORM USER OF ERRCR RECOVER COMPLETION
SC10: MOV (SP) RS :PUT (RHAS) IN RS
JSR pC,sti2 :SAVE RMDSI, nnenx RHER2, AND RMER3
ERROR 2 *REPORT THE' ERROR
IMP 5C3 :GO CHECK FOR MORE ATA'S
SCl1l: TSTB  ULDFLG(R1) "UNLOﬂD IN PROGRESS™?
BLE 1§ :BRANCH IF
CLRB  ULDFLG(RD) CLERR UNLORD FLAG
18: CLRB  DRVACT(R!) :SET DRIVE IOLE
BITE  ATABIT(R1),SRCHW! -DOING A SEARCH CPERATICN FOR
nu x/o COMMAND?
BNE 2% : BRANC
JSR PC, POPQUE REMOVE Rsaussr FROM QUELE
BIS 881707, 16(R2)  ;SET "DONE™ BIT
15T SAVEFG’ : SAVE THE RH11/RPOM RCGISTERS?
BPL 2§ : BRANCH IF NO
JSR PC,SVRHL1 :YEG--GAVE ALL OF THE RHil/RPOY4 REG'S
28: ggg ggéopr :START A REQUEST
sCl12: MOV RI,RHCS2(R4)  ;SELECT DRIVE
MOV RHOS1(RY) , RPERRS’ :SAVE THE FOUR REGISTERS THAT
MOV RHER] (R4) ) RPERRG+2 'WILL TELL US SOMETHING
MOV RHER2(RY) | RPERRS+4
MOV RHER3(RY) | RPERRG+6
ISR RO, DRVINT' -INIT. THE STRTE OF THE DRIVE
BR 1§’ :TAKE ERROR EXIT
RTS PC “RETURN
18: 1ST (SP)+ :POP PC OFF OF THE STACK
BR SC8 :PROCESS THE PARITY ERROR
:QSEE TIMER ROUTINE
: MOV $TIME, - (SP) :ELASPED TIME IN MILLISECONDS ON THE STACK
¥ JSR RO,RFIMR :CALL RPOY TIME ROUTINE
RPTMR: TST ACTORY - CHECK *ncrnnv & ACTSTR"
BNE 4§ *TF NON ZERO EXIT
MOVB  #1,ACTSTR +SET "ACTSTR™
JSR RO, SAVR1S :SAVE_R1-RS
gtg Eé :START WITH DRIVE O
18: 75T TIMER(R3) :1S THE TIMER RUNNING?
BLT 2% :BRANCH IF NO
SUB 16(SP), TIMER(R3) ' ;COUNT THE INTERVAL
BGT 2% :BR IF NO SOFTWARE TIMEOUT
JSR RO, STO : CALL sorrunas TINEOUT ROUTINE
BR k] 3 :G0 T0 THE EXIT
2%: INC Rl MOVE TO NEXT DRIVE
15T (R3)+
CMP #8. Rl -0UT OF DRIVES?
BGT 1§ :BRANCH IF NO
33: JSR RU GETRIS *RESTORE R1-RS
CLRB  ACtST :ZERO ACTIVE SOFTWARE TIMEOUT ROUTINE FLAG
y§: MOV (sp)+ (SP) *ADJUST THE STACK
RTS RO sRETURN
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3158
3%23 .sorrunns TIMEOUT ROUTINE

3161 !CRLL sro

3162 ¥ sDRVNUM, R1 : DRIVE NUMBER

3163 ¥ RO,STO :CALL--DRVACT MUST BE NONZERO
3hte o R

3166 0113386 01374 177776 €T0: MOV 3PS, -(SP) snve THE PROCESSOR STATUS
367 0113™2 013737 20SE76 177776 MOV RPVEL+2 8PS THE “PS® T0O RPO% BR LEVEL
3168 011350 0CN037 013040 JSR RO, SAVRIS snvs RI-RS

3169 DI13S4 013704 00S672 MOV RPADR, R4 :GET ADDRESS OF "RHCS1"

3120 01130 O010:64 £00010 MOV RI, RPCSE(RH) 'SELECT THE DRIVE

2471 011364 OON037 011640 ISR RO, RD.R :READ “DRIVE STATUS REG"

3172 011370 000012 RHDS 1

3173 611372 Ol1632 5105

AN gxxaru 105726 7STB  (SP)+ -1S "DRY"=1?

3175 011376 100N7I BMI 5702 ‘BR IF YES

3176 OIIN00 013702 00SHOM STOl: MOV TRNSWT, R2 :PICKUP TRANSFER WAIT QUEUE
3177 011404 020137 005656 CMP Rx DT : TRANSFER UNDERWAY ON THIS DRIVE?
3178 OlI410 001402 BEQ annncu IF YES

3179 0lldl2 00N737 012754 JER TREQ GET DPB ADDRESS

3:80 O01]41€ 052762 101000 000016 1S: BIs oatns' 1109, 16(R2) :SET THE ERROR FLAGS
3181 OliN2 004737 012140 JSR RHll - €AVE RM11/F°94 REGISTERS
3182 011430 Di276M DOCOM0 000010 MOV :mmmwm-mrmmsm

3183 O0lIN36 10506 DOSSHY CLRB  DRVACTIRI) ;ORIVE 1S IDLE

3184 O1l442 105051 00SE12 CLRB  ULDFLG(R1) :CLEAR THE UNLORD FLAG

3185 Oilwee NLSO0) CLR R] :START WITH DRIVE O

3186 0114sn 005063 CLR na

3187 011%52 004037 006052 28: JSR RO, DRVINT :INIT. THIS DRIVE

3188 511456 DOO46S B8R sT05 :PARITY ERROR RETURN

3185 01i460 105761 0OSSHM TSTB  DRVACT(R!) ‘DRIVE ID.E BEFORE THE INIT.’
5190 Ol146M 001414 BEQ 4§ s YEG--BRANCH

319" Dllv6h 013702 00S60M MOV TRNSKT, R2 :GET TRANSFER WAIT QUEUE
319 011872 023701 005656 CHP DTUW,R] uns THERE 170 ON THIS DRIVE?
3193 011476 DOING2 BEQ 3s : YEG--BRANCH

3194 011500 004737 012754 JSR GETREQ GET THE DP8 POINTER FROM QUEUE
2195 011504 0S2762 100400 000016 38: BIS .sms:en xs(ha) - INFORM USER OF INIT.

3196 011512 10SO6I 0DOSS4M CLRB  DRVACT(R1) -SET'DRIVE RCTIVE 10 IDLE
3197 011516 10S06] 005612 4s: CLRB  ULDFLG(RI) :NO UNLORD

3198 011522 012763 177777 005636 MOV -1 TINER(R3) ;STOP THE TIMER

3199 011530 005723 15T (R3}+ :UPDATE THE INDEX

200 011532 005201 INC R} .mcnzrsm THE DRIVE NUMBER
3201 01184 022701 000010 CMP $8. Rl :LAST DRIVE BEEN CHECKED?
3ag§ DL11540 003N BGT 28 : NO--L 0OP

3203 011642 012737 177777 005556 MOV -1, 0TUW *NO DATA TRANSFERS UNDERWAY
3204 011550 005037 CLR TRNSWT :CLERR TRANSFER WAIT QUEUE
3205 011554 004737 012576 JSR PC, CLRQUE s CLEAR ALL REGUEST QUEUES
3206 011560 000417 BR STON SEXIT

3207 011562 O1640S 000016 5T02: MOV RHAS(RY) ,RS TS ATTENTION FOR THIS

3208 011566 136105 005660 BITB  ATABIT(RI) RS .onxvs up

3209 011572 001011 BNE 5703 YES--BRAN

3210 011574 020137 DOSESH CMP R1,DTUM onrn rannsrsn UNDERWAY FOR THIS DRIVE
3211 011600 001277 BNE () RIFN

3212 011602 004037 011640 JSR RO, RD.RP vss--cuscx "RDY*

2213 011606 000000 RNCS |




-
- )

AL
3
&

Pt Pt Pt Pt Pt B0
Oy N.L
maoooo
8v—-o—-o—-0—-
oL NVO

H%g%%%&%ﬁ

oy
Pt Pt ot Pumt P P et P Pt

R
Tgwo—
sk

S

FRASFERPEF&

NNNNIN
Pt P Pt Pt Pt
orLELNNO

Bt 5t Pt e Grmct it Dot it Gt Pt 0 vt ot Pmth P Pt Pt ot Pt 8 Gt i Pt Bt Dt =t Bout Pt it Pt Pt s St
Pt Pt Prutd Pumth Pusts Pemts Pt st oot Pt Pt Pt Puntt Pomds Prnsh Pt Pumt Puah Pt Pemt Pt Pont Praid Prntt it Pt Pt Yot Pt Pt Pt Pmct Pumpd

pRALSSEANTE D AR

-DERPN-B

MRCYLL 7(732)

05-0CT-78

R411-RPOY DRIVER (REV. 0.9)

011638

9%5’
00200
004737
0C0770

288
Yoy
S$FY

e

37
2

88
&

013060
177776

007562

00S670

00Se72
011664

011666
173770
020C00

005656
040000

00se72
011760

S(0S
TSTB

ST03: ?E%
STO4:  JSR

MOV
RTS

STC5: JSR

BR

Ei JSR
s INDEX
ERRADR

es: BIS

38: . WORD
DE

RD.RP2: .WORD

RD.RP3: MOV

RYS

COb

1:0! PRGE EB

+

(SP
ST0
é Q)+
( p

\_J‘-)v.—lu

ETRIS
+,38PS

S
T
R
0
S
C I8

P C
STO4

RO,RD.RP

3

DTUW

4 {

8BITIN, (SP)

29

(SP)+

RD.RP3
CBITIH (SP)
(SP)

RPRDR, 3§

39

6SP)¢,3(PC)+
(PC)+

3

RD.RP]

(RO),RO
(89)$ (SP)

;BR _IF "RDY"=0
:ADJUST FOR THE PROPER RETURN
tRESTORE R1-RS
:RESTORE PROCESSOR STATUS
; RETURN
;GO HANDLE THE PARITY ERROR

; #ROUTINE TO RERD A RHL1/RPO4 REGISTER

;GO READ A REGISTER

;REG. INDEX FROM BASE
:ERROR_ADDRESS--PROCESS ERROR STARTING
;AT THIS ADDRESS

;CONTENTS OF REG. IS ON THE STACK

HRX RETRYS ALLOWED
URN

HE INDEX
REQD THE DESIRED REGISTER OF THE RPO4
:ADDRESS 1S FORMED HERE
;REG. CONTENTS PUT HERE
sRETURN IT TO THE USER
;RERD RHCS!
;DID MCPE SET?
; BRANCH IF YES
;RDJUST FOR RETURN
;RETURN IF NO
;REPORT THE ERROR
ggTR TRANSFER UNDERWAY?

+ NO--BRANCH
NO--=TRE®=]?
m--

BRANCH
YES--ChERN OFF THE STACK _AND
; TRKE THE FATAL ERROR EXIT

sCLEAR “MCPE® BY SENDING A “1* TO “TRE™
;POSITION BEF WRITING

:FORM RDDRESS HIGH BYTE

;WRITE THE HIGH BYTE OF RHCSI
:ADDRESS STORAGE
:EXCEEDED MAX. RETRYS

;BRANCH_IF NO
sFATAL ERROR EXIT

- #ROUTINE TO WRITE A RH11/RPO4 REGISTER
s #CALL
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DERPMB.PL1 RM11 RPON DRIVER (REV. 0.9)
3270 . ¥ MOV CATR, -(SP) :DATA TO BE LOADED ON THE STACK
327 ‘¥ JSR RO, WRT.RP :CALL THE ROUTINE 1O LORG(WRITE) THE RES.
3272 s ¥ INDEX :INDEX OF THE REGISTER TG BE LOADED
3273 L ERRADR :ADDRESS TO RETURN TO ON AN ERROR
gg;; ¥ RETURN :ERROR FREE RETURN
3276 011776 0IBB37 000002 012064 WRT.RP: MOV 2(SP),WRT.WD  ;SAVE THE WORD TO WRITE
P77 812004 0l 859 MOV (SP)+. (SP) :ADJUST THE STRCK
B8 012006 0! 012086 MOV (RO)+.WRT.AD  :GET INDEX OF REGISTER TO BE WRITTEN
3279 012012 001020 BNE 28 spr,~u IF NOT RHCS!
3280 012014 122737 000150 012084 CMPB 8150, WRT.WD 1S "NE COMMAND FOR DATA TRANSFERS?
281 012022 00241M BLTY 2§ YE: -DON'T GET THE OLD A168A17 3 PSEL
3282 012024 004037 011640 JSR RO,RD.RP :NG---COMBINE A163A17, & PSEL TH
3283 012030 0DOCO0 RHCS| :THE COMMAND BEFORE sénnxnc IT ro
3284 012032 012050 18 : THE RH11/RPOM
3285 012034 000316 SWAB  (SP)
386 0120% ON27l6 177770 BIC $1C7, (SP)
3287 Dl20N2 112637 012065 MOVB  (SP)} WRT.WD+!
388 01204 000402 BR 28
3289 012050 011000 18: MOV (RO),RO : TAKE THE ERROR EXIT
3230 012052 00(200 RTS RO
3291 012054 063737 00S672 012066 28: ADD RPADR,WRT.AD  ;FORM THE ADDRESS OF THE DISK REG.
3092 012062 D1:737 MOV (PC)+,3(PC)+  ;LOAD THE DESIRED REG.
3233 012064 OCI000 WRT.WD: .MORD O *WORD 70 WRITE GOES HERE
3294 012066 000000 WRT.AD: .WORD O RDDRESS 1S FORMED HERE
3°9S 012070 004037 011640 ISR RO,RD.RP *CHECK FOR PARITY ERROR ON WRITE
32% 012074 000CIM RHER1
3297 012076 012130 2
3238 012100 032726 000010 BIT 8BIT03, (SP)+
3293 012104 001413 BEQ 38 :BRANCH IF "PAR=0"
3300 012106 016037 177776 012120 MOV -2(R0), 18 :PICKUP THE INDEX
3301 012114 004037 011640 JSR RO,RD.RP mmrmnm
3302 012120 000000 18: JMORD O REG. INDEX
3303 012122 012130 28 RETURN 70 THIS ADORESS ON ERROR
04 012124 104004 RROR H :REPORT THE ERROR
3305 01212 005726 ST (SP)+ *CLEAN OFF THE STRCK
3306 012130 011000 28: MOV (RO),RO :TAKE THE ~PARITY ON WRITE™ ERROR EXIT
2307 012132 000200 RTS RO
3308 012134 005720 38: 157 (RO)+ :ADJUST FOR ERROR FREE EXIT
gggg 012136 000200 RTS RO
33{5 : #ROUTINE TO SAVE THE RH11/RP04 REGISTERS RS PER DPB+1M
3313 +%CALL
3314 % MOV $DPBNUM, R2 ,DPB POINTER TO R2
%3%% g JSR PC, SVRR]} :3AVE THE DRIVES REG'S
3317 012140 004037 013040 SYRM1l: JSR RO snvn15 :SAVE REG.'S R1-RS
3318 Di2144 013704 00SE72 MOV RPADR
3319 012150 l1l264 000010 MOVB (RB) hncsarqq) :SELECT DRIVE
3320 012154 016202 000014 MOV 4(Re),R :GET THE ERROR TRBLE POINTER
3321 012160 001421 BEG ,: ‘EXITIF O
3322 012162 005003 CLR R3 :COUNTER & POINTER
3323 012168 012705 000022 MOV 8RHDB, RS :PROBLEM REGISTER
3324 012170 020305 18: CMP R3,RS’ :REACHED RHDB?
3326 012172 001005 ENE s’ ‘B8R IF NO
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335? 01217M
012200
3328 012202
3329 012204
3330 DIESUB
3331 0ilezl
3332 0le2le
333 BISSIH
334 012216
3335 Dl2222
3336 0l2224
3337 012230
3338
3339
3340
334!
3342
3343
339
3345 0lg23
3346 012234
3347 0leeN0
348 0l
3349 (12246
3350 0le225e
3351 0Ole2sH
3352 012260
3353 012266
3354 012270
3355 Qleg7e
3356 0lc27d
3357 012300
3358 012302
3359
3360
3361 012304
3362 012305
3363 012306
3364 015307
| 32¢S 012310
3366 12311
3367 (12312
3368 012313
3369
v 3370
3371
3372 012314
3373 012316
o 3374 012320
3375 0l23¢2¢
I 3376 012324
3377 012326
3378 012330
. 3379 012332
;3380
3381

MRCYLl e7(?732)
RH11/RPOY DRIVER (REV. 0.9)

105764 000010 TSTB  RHCS2(RY)
100402 BM] 28
005022 CLR (R2)+
oog:oa BR 33
10446 2%: MOV R4, - (SP)

16 ADD R3’ (SP)
013622 MOV J(5P)+, (R2)+
83355; 3: ST (R3)+

000046 CHP R3, 8RHEC2
003762 BLE 18
004037 013060 4$: JSR RO, GETRIS
000207 RTS PC
s %C
2y MOV 8ORVNUM, RI
% JSR  PC,SET.1E
L% RETURN
010446 SET.IE: MOV RY, -(SP)
013704 005672 MOV RPADR, RY
010164 000010 MOV R1,RHES2 (RY)
01 1446 MOV (R4), - (SP)
052716 040000 BIS 8171y, (sP)
000316 SWAB  (SP)
112714 000100 MOVB  #BIT06, (RY)
032764 010000 000010 BIT 881712, RHC52(RY)
001002 BNE 1S
005726 ST (SP)+
000402 B8R 28 .
112664 000001 18: MOVB  (SP)+,1(R4:
012604 28: MOV (SP)+ Ry
0006207 RTS PC
- ¥QUEUE COUNT
000 O¢cT: .BYTE O
000 .BYIE 0
000 BYTE O
000 BYTE O
000 .BYTE O
000 'BYTE O
000 BYTE O
000 .BYTE O
: QUEUE INPUT POINTERS
012376 QINPT: .WORD QDRVO
012416 _WORD  QDRV!
012436 "WORD @ VS
012456 "WORD  QDRV
012476 _WORD  QDRWY
012516 .WORD  GQDRVS
012536 .WORD  GDRVE
012556 _WORD  QDRV?

05-0CT-76

15:01 PAGE 70

; GUEUE OUTPUT POINTERS

EO06

; CHECK “OR™
;BRANCH IF RHDB CAN BE READ
;ELSE SAVE IT RS O’S

;FORM RH11/RP0Y RDDRESS THAT IS
; TO BE READ

53“9 Rggoné;r REG INDEX
!DSNE?

:BRANCH IF NO
:GET REGISTERS R1-RS
*RETURN TO USER

;:RgEEINE TO SET THE INTERRUPT WITHOUT GETTING AR "TRE”

:DRIVE NUMBER TC Rl
;SET “IE”

;SAVE RY

;PICKUP ADDRESS OF RHCS!
;SELECT DRIVE

:RERD RH

: cs1

GET THE “TRE™ BIT OF THE WORD READ
:R0JUST FOR DATO

1SET ~IE"

1S "NED"=1?

- YES--CLEAR "TRE"™

:CLEAN OFF THE STACK

:CLERR “TRE™

;RESTORE R4
;RETURN TO CALLER

OO0V
D0 DD
et
MM S
NI LWN—O

020

<<<<<<<§
mmmmerrmm
NN LLWHV— O

-e e wewm
jwlelalolevioele
20DVDDIDD
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3382
83 01233 013375 QCUTPT: .WORD  QDRVD :DRIVE 0
g4 01233 0ioNl6 .WORD  GDRV! :DRIVE 1
3385 012340 01243 .WORD  QDRVZ :DRIVE 2
3386 012342 012456 JWORD  QDRV3 :DRIVE 3
3387 012344 315275 .WORD  QDRVY : DRIVE 4
3388 01234 012516 'WORD  QDRVS :DRIVE S
3389 012350 012536 .WORD  QDRVH :DRIVE 6
3330 012352 012556 .WORD  GORV? s ORIVE 7
S5 pem pen il B TR e—
S Bis%8 Bisale HoRD  SBRV L R e 1 CRPaRT D
% D15k 01347t ‘HoRS  GDRVA 706 ORIVE g--START 82%"%3
3339 31 335 8133?2 .uoaB DRVS 8 {v 4--5TART DRIVE 5
3398 012370 012536 .WORD  QDRVH svop onxvs 6--START DRIVE 6
3399 012372 012556 -MORD  QDRV? :STOP DRIVE s--srnnr DRIVE 7
ggg? 012374 012576 .WORD QTERM :STOP DRIVE 7
402 :DRIVE REQUEST QUEUES
5455 012376 000010 QDRVO: .BLKW 10
405 012416 000010 QDRV1: .BLKW 10
406 012436 000010 QDRV2: .BLKW 10
3407 012456 000010 QORV3: .BLKW 10
3408 012476 000010 QORV4: .BLKW 10
M09 012516 000010 QDRVS: .BLKW 10
10 01253 000010 GDRVG: .BLKW 10
411 012556 000010 QDRV7: .BLKW 10
g:ig 012576 QTERM=.
33i§ : #ROUTINE TO CLEAR ALL OF THE REQUEST QUEUES
M1k s %CALL
33i§ L JSR PC, CLRQUE
X419 01257 013040 CLROUE: JSR RO, SAVR1S :SAVE R1-RS
20 012602 012702 012304 MOV 8G{NT ,R2 : ZERO THE ouzua COUNTS
N21 012606 CLR (R2)+' :DRIVES 0 8 |
422 012610 005022 CLR (R2)+ :DRIVES 2 & 3
MN23 012612 005022 CLR (R2)+ :DRIVES 4 8 S
N2y 012614 005022 CLR (R2)+ :DRIVES 6 & 7
25 012616 012703 000010 MOV 8. .R3 MOVE THE STARTING
26 012622 012701 012354 MOV 805aRT.RL :AODRESS OF THE QUEUE INTO
27 012626 012122 18: MOV (R1)+, (R2)+ s THE GUEUE INPUT POINTER
28 012630 005303 DEC R3
29 012632 001375 BNE 18
430 012634 012703 000010 MOV $8. .R3 :MOVE THE STRRTING nooazss
N3l 012640 012701 012354 MOV 8G5tART, R :0F THE QUEUE INTO THE
M3 012644 Dl2122 28: MOV (R1)+, (R2)+ : QUEUE OUTPUT POINTER
3433 01264 005303 DEC R3
M 012650 00133; BN 28
3435 012652 004037 013060 Js RO, GETRIS :RESTORE R1-RS
g:gg 012656 000207 RTS PC
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3438
439
3“:0
$4al
3443
i e
Wi Biseee
3447 Dleb?4
3448 012678
2449
3450
3451
3452
3453
3454
3455

383
3458
3459
3460
3461
3462
3463
3464
3465
3466

3
a8

OO0 000
s e s s o s e s e
NNy
Feen=red

@
%
oo

nr
aas

p -
8
0000000

105061
6301
16161
0Ce201
000207

005002
105761
001404
006301
017102
0062C1
000207

MACYLl &7(732)
RM11/RPCY DRIVER (REV. 0.9)

012304
Qle3lu

000010
012304
012314
000002
012314

012354

012304

012334

Cla33d

012304

012314
012356

012314

GO6
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; EMPTY THE QUEUE SPECIFIED BY Rl

s #CALL

Ly MOV DRVNUM, R1 :DRIVE NUMBER TO Rl

i ¥ JSR PC,EMPYQ

EMPTYG: ggfa E?NT(RI) :CLEAR NUMBER OF ITEMS IN QUELE
ng g{NPT(RI),QOUTPT(RI) ;SET OUTPUT QUEUE POINTER=INPUT POINTER
RTS PC

: XROUTINE TO PUT A REQUEST IN QUEUE

s €CALL

g MOV 8DRVNUM, R1 :DRIVE NUMBER

g MOV aDPB, RZ :RDDRESS OF PARAMETER BLOCK

L JSR kJ, DRVGUE :G0_PUT REQUEST IN QUEUE

Y RE TURN] tRETURN HERE IF QUEUE IS FULL

¥ RETURN2 *RETURN HERE IF REQUEST IS IN QUEUE

DRVGUE: CMPB  #10,QCNT(R1) ;IS QUEUE FULL?
BEQ 28 :BR IF YES-TAKE RETURNL
5259 QCNT(RI) s INCREMENT QUEUE COUNT

Rl
MOV RS, 4QINPT(RL)  ;PUT THIS REQUEST IN QUEUE

ADD 82, GINPT(R1) UPDATE THE QUEUE POINTER
CMP QINPT(Ri),QSTOP(RI) ;TIME TO RESET THE POINTER
BNE 1§ -BRANCH IF NO
s ggg g?rnnrtnx).oznprtnx) - YES--RESET POINTER
) 1ST (RO)+  TAKE RETURN 2
2$: RTS RO :RETURN TO USER
- #ROUTINE TO GET THE "DPB™ ADDRESS OF NEXT REQUEST IN GUEUE
s %CALL
¥ MOV $DRVNUM, R1 -DRIVE NUMBER TO RI
Ly JSR PC,GETREQ G0 GET THE REQUEST
% RETURN :R2="DPB" ADDRESS OF THE REQUEST
s :R2=0 IF NO REQUEST IN GQUEUE
GETREQ: CLR R2
TSTB  QCNT(RI) : 1S THERE ANY REQUEST IN QUELE?
BEQ 2 : NO---BRANCH
18: ASL R1
ggx g?ourprzn1),ne :PICKUP “DPB™ POINTER FOR THIS DRIVE
2s: RTS PC :RETURN TO USER
- #ROUTINE TO “POP" THE REQUEST FROM QUEUE
s #CALL
8 MOV $ORVNUM, R1 sDRIVE NUMBER TO Rl
% JSR PC, POPQUE +CALL TO REMOVE REQUEST

s RETURN ; R2=ADDRESS OF DPB REMOVED
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N

XS5 012776 10S361 012304 POPQUE: DECB QCNT(Rl) : DECREMENT GQUEUE COUNT

4% 013002 006301 ASL

3497 013004 017102 012334 MOV OQOUTPT(RIJ R2 ;GET THE "DPB" POINTER

438 Q13010 062761 000002 012334 AOD QOUTPT(Rl) ™ :UPDRTE THE QUEUE POINTER

439 8‘385& 5635 012334 012356 CMP ooﬂrpr(nx) QSTOPLRY) : rxns TO RESET THE POINTER?

J500. 01 1 8NE 18 - NO--BRANC EXIT

3501 013026 01616l 012354 012334 MOV osrnar(ax) aoutPY(R1) : vss--neszr THE POINTER

3502 013034 00620% 18: ASR

3503 01303 000207 RTS PC RETURN TO USER

gggé *nourxnss 10 SAVE RO-RS AND R1-RS

3507 iCﬂLL SAVROS

3508 h TSR RO, SAVROS

33?3 ;* RETURN :RO-RS IS ON THE STACK

3911 !CQLL SAVRLS

312 1 JSR RO, SAVR1S

3@%3 % RETURN :R1-RS IS ON THE STACK

3§i2 ;upon RETURN FROM SAVROS AND SAVRLS THE STACK WILL LOOK LIKE:

¥X17 *+1a RO

3518 :#+10 Rl

3519 ¥40b  R2

3520 ‘x¢04 R3

352l uoa RY

2522 lTOP RS

3523

3524 013040 SAVROS: :SAVE RO BY THE JSR INST.

3525 013040 010146 SAVRIS: MOV Rl,-(SP) :SAVE RI

526 013042 010246 MOV R2.-(SP) :SAVE R2

3527 013044 010346 MOV R3,-(5P) SAVE R3

3528 013046 010446 MOV RY,-(SP) SAVE RY

3529 013050 010546 MOV RS, -(SP) :SAVE RS

3630 013052 016646 000012 MOV 121SP),-(SP)  :GET RO

g% 013056 000200 RTS RO

3233 ;nouvxuss T0 RESTORE RO-RS AND R1-RS

3635 lCﬂLL GETROS

3% ok %E RO, GETROS

gggg ;: TURN :RO-RS HAVE BEEN RESTORED

35239 - %CALL: csrn1s

J540 % RO,GETR1S

%ézé Ly nzrun :R1-RS HAVE BEEN RESTORED

3543 013060 011666 000014 §ETRIS: MOV (SP), 14(SP) POSITION RO

3544 013064 005726 GETROS: TST (5p)¢ OP RO OF THE JSR OFF OF THE STACK

3545 013066 012605 MOV (SP)+,RS nesrone RS

546 013070 012604 MOV (SP)+.RY *RESTORE RY

3547 013072 012603 MOV (SP)+'R3 :RESTORE R3

3548 013074 012602 MOV (SP)+.R2 sRESTORE R2

3549 (013076 012601 MOV (SP) 4 )R] *RESTORE R1
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3550 013100

3577 013120
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RH11/RPO4 DRIVER (REV. 0.9)
000200

R(S RO

106

;RESTORE RO

5 SHIRSEI0 30 30 T30 0 36 30 30 30 46 36 30 30 06 36 30 38 30 06 36 38 0 90 00 06 38 38 36 36 36 38 36 36 96 38 36 36 96 36 36 30 38 36 36 3836 0 96 36 38 36 36 46 36 36 3 % 3 %

.SBTTL DATA PRARAMETER BLOCK
3 BB 13330 I SIS B SIS R S 2

000 OPB:

000

000000
013122

000000

00C00as REG:

000001
000002

.BYTE O
.BYTE O
.WORD O
-WORD INREG

.BYTE O
.BYTE O

.WORD O
-WORD REG

.WORD O

-WORD
-WORD

CODE=1
COMND=2

b ¢
8
O0O000000000000C0000000D

;DRIVE NUMBER
OFFSE;DVRLUE OR FMT22, ECI, AND HCI

oMMA
SSEL AND A17 AND Alb
HORD COUNT (MUST BE NEG)
:BUFFER_ADDRESS OR
sREGISTER TABLE POINTER
:SECTOR ADDRESS OR
:FIRST REGISTER INDEX
: TRACK_ADDRESS OR
sLAST REGISTER INDEX
s CYLINDER ADDRESS
:ERROR_TABLE POINTER
:POINTS TO THE FIRST OF TWENTY
:LOCATIONS WHERE THE DRIVER IS
s 10 STORE THE RH11/RPO4 REGISTERS
:ON AN ERROR. IF ZERO, REGISTERS
:ARE_NOT SAVED.
STRTUS/ERROR INDICATOR
:BIT1S = | =) ERROR OCCURED
:BIT07 = 1 =) DONE
sBIT 14 - BITIO AND BITO6 - BITO3
: INDICATE TYPE OF ERROR

; STORE RPO4 REGISTERS HERE

RHSN
s RHOF
:RHCA
s RHCC
:RHER2
:RHER3
RHECI
:RHEC2

;OPB INDEX EQUATES
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3606
3607

3
-
(o IV

s
O NN L WN)+—

RRRER
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0t ot ot ot Bt ot et et Dt Pt it Bt (et Bt Gt et P e Bt Bt Pt Pt s B0 e e

P11l
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8adn

SR B SR S

R
23
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DATA PARAMETER BLOK

000006
200010

0
0cogle
000016

000000
000001
000002
000003

MACY1l &7(732}

.SBTTL HKERD CODE TABLE

BUF =6
SEC=10
TRK=11

CrL=le
STATUS=16
SERERERRRIRRIERR IR RRIRL R % RIS RN HE AR

JOb

05-0CT-76 15:01 PRGE 75

s B3I I 3E 30 36 300 36 30 96 36 30 06 36 36 36 30 36 06 06 36 oF 36 3638 96 36 36 96 36 36 36 36 36 36 3 30 36 6 30 36 38 34 36 36 3 36 30 3 36 36 48 36 3% 3% 3

HERDL:

HEARDZ:

TURUN = bt s pt o ps ps 0= YOV U £ DTV O

-~ I LWN—- O

100000
0

22
600000

e2
100000

; HEAD ADDRESSES FOR CYL 245

: TRBLE TERMINATOR
;HEAD ADDRESSES FOR CYLS 400 & 004

; TERMINRTOR

§ 33030006 203 36 3030 30 00 00 06 6 38 36 36 38 30 06 36 36 3 636 96 36 36 3 9 3 0 36 36 38 30 9 06 6 3 36 36 36 38 36 30 3 6 36 36 36 3 36 3¢ 06 30 6 3¢ 3¢ 3¢ 3¢

.SBTTL OFFSET CODE TABLE

3 SRS 303006 36 3030 36 08 36 36 30 06 36 00 36 06 3 3 3t 36 36 36 6 36 36 36 36 36 36 96 36 36 36 36 38 36 36 36 38 36 36 38 36 36 30 3 30 36 38 30 3 3 30 3 3¢ 3

OFFTBL:




A
MAINDEC-11-DERPM-8
DERPNB.P1I

3162 013267
013270

3664 013271
3665 013272
3666 013273
3667 01337
3668 013275
3669 013276
3670 013277
371 013300
3672 013301
3673 oxagoa
%79 013303
3675 013304
3676 013305
3677 013306
3678 013307
3679 013310
3680 013311
3681 013312
3682 013313
3683 013314
3684 013315
385 013316
3686 013317
3687 013320
3688 013321
3689 013322
3690 013323
3691 013324
3692 013355
3693 013326
BN 013327
369 013330
36% 013331
3697 013332
3638 013333
2699 013334
3700 013335
3701 013336
3702 013337
3703 013340
3704 013341
3705 013342
3706 013343
3707 01334
3708 013345
3709 013346
3710 013347
3711 013350
3712 013351
3713 013362
3714 013383
3715 013354
| 3716 013355
3717 013356

MACYLl &7(732)
OFFSET CODE TRBLE

047

el=]nlalal=])
e [ttt
NO—Nw £

006

05-0CT-76 15:01 PAGE 76

.BYTE
.BYTE

OQ—n

O—RWLENo~

1

PO O r== MU £ U0 ) == b=t s s s Pt Pt e

nr
0000
LW

n)
o000
o

MYV NDRDMPVMNDD
L) b o Pt Pt Pt Pt ot P
OO N LWL~

KOb
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CERPMB. P11 OFFSET CODE TABLE
718 013367 22! MYTE 22l
3719 01330 222 BYTE 222
3720 013361 223 .BYJE 203
3721 01332  ood BYTE 224
3792 013%3 225 .BYTE 205
3723 01334 226 .BYTE 226
74 013365 227 BYIE 227
3725 0133b 230 .BYIE 230
3756 013367 23l .BYIE 23]
3727 013370 232 BYIE 232
3728 013371 233 .BYTE 233
729 01337 234 BYIE 23
3730 01337 235 BYIE 235
3731 013374 23 BYIE 236
732 01375 2¥ .BYTE 237
3733 013376 240 'BYTE 24D
M 013377 &Ml BYJE 24l
3735 013900  oup .BYTE 242
373% 01301 243 .BYTE 243
3737 013402 244 BYTE 244
3738 0I¥03 245 .BYTE 45
3739 0IM04 24 BYTE 246
3740 DIM0S 27 BYTE 247
3741 013406 250 BYTE 250
3742 01407 25l .BYTE 251
3743 DIMI0 252 'BYJE 252
744 D141l 253 .BYTE 253
a74s 01412 259 .BYTE 254
3746 0I1¥13 255 'BYJE 255
3747 013414 256 'BYJE 256
3748 013415 857 BYTE 857
3749 QOIM16 260 .BYTE 260
3750 013417 ENDTBL:
3751 013420 (EVEN
g;ga $ R R HIERRHIREIHIERINR IR N R R REEERENE R R EHRREE R RE R R ERR
3755 .SBTTL MESSAGES
g;ssg H J 93 3 96 334 3696 36 36 96 3 36 96 36 9 36 3 36 36 3 36 3 36 96 36 36 9 36 3 36 3¢ 6 3¢ 38 36 3¢ 36 3 36 3 36 36 36 36 36 36 36 36 36 36 36 36 3 36 36 3% 3 36 3 3 ¥
3759 013420 005015 060122 032060 TITLE: .ASCII <15)<12>/RPO4 HEAD ALIGNMENT VERIFICATION PROGRAM/(15) (12>
3760 013426 044040 090505 020109
3761 013434 046101 043511 046516
3762 D142 047105 020124 042526
3763 D0I3450 OW4522 044506 040503
3764 013456 044524 047117 050040

3464 047522 0S1107 046501

3474 Q40515 047111 Q42504 .RASCIZ /MAINDEC-11-DERPM-B/<15> (1)<l
3502 026503 030461 042055

3510 0S110S 046520 0410S5

16 00S0iS 000012

22 047504 047040 0S2117 DOU: .ASCI1 /DO NOT SELECT DRIVE UNTIL DDU (OR DEDU) HAS BEEN CONNECTED/<1S><12>
30 051-+40 046105 041505

)
~
o
o
00 O0O00000O000000




MRINDEC-11-DERPN-B
MES

DERPMB.PII

QUYLLRE
RE>roReid

(S eV)

et endand and and and nd and ol oad od d ¥ ool Y S g W ST Ty ey WY
W W
9N g
£ L N
S n

014000
014006
014014
014022
014030
014036
014044
014052
014060
014066
014073
C14100
014106
Di4114
0i4le2
014130
014136
0I41%4
014152
014160
014166
014167
014174
014202
014210
014216
Ol4224

0201eM
020105
02011M
047450

047105
000012

Q42504
047111
052040
042116
040525
043511
020124
052440
041440
047101

040
047111
051105
46440
041503
052040
Q44510
Qy41eM
042504
047522

012

040
052506
047147
047120
0S1le2
0sele23

MRCY11 27(722)

SRGES

0sS1104
047125
042104
020122
020051

042520
020107
042510
053111
020114
Q4&516
040520

020130
0SiSee

020040
041516
023440
042504
020047
041040

0S3111l
044524
020125
042504
o40S10
047105
042516
005015
042040
0S1117
024525
051507
020117

040440

0S1440
052504
042040
043040
047511
052111l
020117
020104
046516
005015

042116
047117
Q44440
O4elll
046101
04710S
Q45503
026104
052123

0le
020040
020130
051522
047440
020056
047111
020124
047111
05110S
006454

020040
044524
052053
042530
0S2S1S
020105

MOG
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IXEGND:

.ASCII

.RSCIZ

.ASCII

.ASCII

.RSCII

/

/

DOU (OR DEDU) PLUGS INTO DRIVE SLOTS A9 3 R10/¢<15>¢12>

SET ODU (OR CEDU) FUNCTION SWITCH TO *HERD ALIGNMENT’/(1S)<(l12>¢12)

/DEPENDING ON THE INDIVIDUAL ALIGNMENT PACK USED, CONSTANT/<15><12)

/

/

INDEX ERRORS MRY OCCUR. TO INMIBIT THE INDEX ERRORS,/<15)<12}

FUNCTION '+TPNDEXERR' MUST BE DISRBLED IN THE DRIVE /<1S)¢12)
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MRINDEC-11-DERPM-8
MESSAGES

DERPMB.PLI

3830
3831
3832
3833
3834
3835

3836
3837

3535
g3

3840
2841
3842
3543
3844
384§
3846
3847

014232
014240
014246
14eSH
184262
014270
014276
014304
1431
1432
014326
014334

ARERE
014350
01435k

014364

014366
014374
014402
014410

014415
014422
014430
014435
015444

014452

014454
0i4462

014463
014470
014476
014504
0i4512
014517
014524
014532
014540
014546
014554

014555
014562
014570
0l °76
014604
014612
014620

Di4e2]
014626

o44S0q
Qwel0s
0944124
0531&6
0200
04M4S0S
NeS10
02440
85?12
c0ll
030065
000

gu2EhE

040440
041101
00012

005015
020122
00105
051105

015
Q42526
053440
050040
052103
000o0le

037040
000

015
020040

126
008531

C43523
094440

312845
040526
042514

04710S
051104
052516
020072

Q42012
047C {0
044522
Q47522
042105

031061

020012
020040
020040
041440
006522
020040
020040
044450
047111
00g451

046050
020054
O43ill
051117
051105
020051

051105
Goso12

MRCYLL €7.732)

0461302

042524
053111
O4111S

000

Q44522
052117
042524
042524
005015

030060

020040
020040
£52040
047105

012
042510
054503
020116
044103
0g0sgole

043511
024126
024531
Q42440
044503
020077

O43lll
000

NOb

0S-3CT-76 1S:01 PAGE 79

NODRYV:

ENTERD:

WLOCK::

TOOLRG:

HEADER:

MOOE :

VERIFY:

.ASCIZ

.RSCI2

.RSCIZ

.RSCIZ

.RSCIZ

.ASCII

.ASCIZ

.ASCIZ

.RSCI2

4 BEING CHECKED - GROUND PIN AJACSCB/ 1S <lE

«15¢12>/DRIVE NCT AVRILABLE/<1S «12>»«12>

«15> (12> /ENTER DRIVE NUMBER: -

«15><12>/DRIVE NOT WRITE PROTECTED/<¢1S»¢12>¢12>

/ 1200/

1S <lg»/ TRK CENTER/<(15)¢l2>

/  HERD CYL (IN U INCHES)/<15><(12> (12>

/R(LIGN), V(ERIFY), OR E(XERCISE) ? /

/VERIFY/ (18> <12y (1)

12




s
1

BaRRGER

8
2

-
-
's

35 B
R ®

722 RIR? BIIR g
5Ets Kfos moetas

g B

04481
00001

0511

RIEIT 2
s & o

2
&
un
[ o
£

SHRCYII cr 732}

Qu710v

044503
0goale

i
(=t

2

223
ghiad

2872
- OO0
Brhowo
(T, ) VIS

2
~
P
[
~

0S-0CT-76

ALIGN: .ARSCI2
EXER: .RSCIZ
HOZERD: .RSCIZ
CyL245: .RSCIZ
ALN24S: .ASCIZ
ENTHD: .ARSCIZ
ENTCYL: .RSCIZ
BADTRK: .RSCIZ
BADCYL: .RSCIZ
ENDMSG: .RSCIZ

.EVEN

EML: LRASCI2

BO7

15:01 PAGE 80

/RLIGN/ (1S (12> (1
/EXERCISE/¢IS)(12Y (12>

/HERD O SELECTED BY DEFRULT/¢1Sx (12> <12

sCYLINDER 245 SELECTED BY DEFAULT/<15 c12> (12>

/DISK IS POSITIONED AT CYLINDER 245/¢15> 12> 12>

€1S><12> 7ENTER HERD: /

<18>¢12) /ENTER CYLINDER RDDRESS: ~/

/INVALID HEAD ADDRESS/(1S><12>

/INVALIC CYLINDER RDDRESS/<15)¢12>

US> 2y (1) 7DONE/ 1Sy <i> ¢ i)

/ILLEGAL RH11 INTERRUPT (SC=0 OR RHRS=0)/
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DERPNB.PL1 SSRGES

2
i
5
B A

114 0O4di22 030461
40

3543 015214 94440 0S21:6 051106
33 QiSoer Deasze [DEI3Y OauOND
335 0IsaX M4ise) O3 7440
346 01823 0201gp DW4i22 051501
3347 0152% 030075 I
3349 015250 Q47125 OSYIOS Q42520 EM2:  .ASCIZ /UNEXPECTED ATTENTION/
3%0 01 052103 0942105 Q40440
3951 QIS4 05214 (47195 Q4524
3952 015272 97117 Q00
324 01527 103 ON7LL7 Q5112 EM3:  .ASCIZ /CONTROL BUS PARITY ERROR DETECTED BY THE RHIL/
39655 015302 Ouell7 OYI0MG 051535
3% 015310 050040 051101 052111
3957 015316 020131 05''°S (047522
38 01 020122 04 .1 Q42824
3959 01 052103 Queuds (410MD
3%0 01 020131 DW§124 020105
3%] 0l 44122 G341 000 ~
%3 0l 103 047117 0S1124 EM4:  .ASCIZ /CONTROL BUS PARITY ERROR DETECTED BY THE RPOY/
%4 01 46117 Q4100 051535
1 051101 DS211l
1 620131 051105 047522
1 020122 042504 042524
1 052103 Q42105 041040
1 020131 044124 020105
1 050122 032060 000
1 101 0S2le4 047105 EMS: LASCIZ /ATTENTION FROM AN OFFLINE UNIT/
1 QuEN  D47117 43040
1 Q47522 02011§ 047101
1 G47440 043106 OUMGIY
! 42516 05440 Q4516
15466 00014

ON2S0Y 334526 042503 €MI0:  .ASCIZ /DEVICE ERROR/

OOoOO0O0 OO0 O0000 OO0 000000 O0O0O000000 OO0OO00OO0OO ODOO

GETHY E0B QRPN 055 MEREER TEEAM W

104 0S3105 041511 EMIL:  .RSCIZ /DEVICE UNSAFE ERRCR/
020105 Q047125 (040523
42440 0Sllee
0S1117 000
19 020104 EMI2: .RSCIZ /HERD OUT OF ALIGNMENT/
17 020124 043147
O4O440 DM4SIM 047107
gggé 042515 052116 000
3993 110 040505 020104 EMI3:  .ARSCIZ /HERD QUT OF ALIGNMENT BY MORz THAN 1200 U INCHES/
J9NM 052517 020124 QM3117
399% 01 040440 OM4SIM  0N7107
39% 01 042515 052116 041040
3997 0! 020131 047515 Q42522
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MAINDEC-11-DERPN-8 MACY1l &7(?732) 0S5-0CT-76 15:01 PAGE 82
UERPIB.P1I MESSAGES

3998 0156J4 052040 040510 020116
3999 015622 031061 030060 052440
4000 015630 044480 O0u4iS16 04eS10
4001 015636 000123

DISEN0 040S06 020114 EMI4: .ASCIZ /FATAL MASSBUS PARITY ERROR/
4o04 015646 OQH4OSIS 051523 052502
4ops 015654 020123 (04050 QY428
40Ok CISBB2 QSYSSY (042949 051122
:885 01567C 051117
4003 015673 _ 125 QMIS16 0S1117 EMIS: .ASCIZ /UNCORRECTRBLE MASSBUS PARITY ERROR/
4010 015700 Q42622 052103 041101
4011 Ol Q42SI4 046440 05150]
4012 015714 041123 051525 (50040
4013 015722 051101 052111 020131
4013 015730 DSII0S Q47522 DODlee
2
4018 015736 020040 020040 OSIICY DH2:  .ASCIZ ~ DRV RHDS1 RHERI RHERZ RHER3  RHAS/
4919 015744 020126 044122 OSISOM
4020 015752 020061 020040 09412
4021 DIS760 DSLics 020061 020040
4025 Diere: B2000 Oudlos Oolie
4024 016002 020063 020040 044122
4025 01010 OSISOl 00O
4027 016013 040 020040 D42040 DH3:  .RSCIZ ~ DRV REG ADR DATA/
4058 016020 053122 051040 043508
4029 01602k 040440 051104 020040
4030 00N DNOSOY 04OSM 000
4032 016041 040 020040 042040 DHY:  .ASCIZ ~ DRV REG ADR  GOOD  BRD/
w33 016046 053122 0SIO40 043505
DM 01609y D40 DElid 02oodp
4035 016062 020040 047507 042117
4636 016070 020040 020040 040502
4037 016076 0ODION
4033 016100 044122 051503 020061 DHIO: .ASCIZ /RHCS! KHCS2 RHOS! RHERI RHER2  RHERJ:
4040 016106 020040 044122 051503
44l DI6Il4 020062 020040 044122
4o42 016122 051504 020061 C20040
4043 DI6I30 044122 051195 020061
4044 016136 020040 044122 051105
4OuS D1eI¥4 020062 020040 044122
406 0lels2 OS1ICS 550063
4O4B 016156 0PO0O40 020640 02004C DHI2:  .ASCII ~/ TRK CENTER/¢15) <12
4049 D161e4 020040 020040 220040
4050 016172 020040 020040 (S1l2Y
451 0] 020113 042503 052116
452 016206 051105 00SQI
4053 Ole212 020040 04404D O40SCS LASCIZ / HERD  CYL (IN U INCHES)/

————— rmt e




MAINDEC-11-DERPN-8
DERPMB.P11 MESSA
4OSY 016220 020104
4055 Q016226 Q46131
4056 01623 40
4057 016242 042510
4058
4053 016247 04O
4060 Q016254 042101
40pl 016262 DS503
406
4063
4OEY
4065 016266 001156
ND66 016274 005540
4067 016302
4068
4069 016304 DOL1SE
4070 0lb3le 000000
4072 016314 001156
4073 016322 011666
4074
1075 63 Q13122
4076 0163 013136
4377 0le3¥2 000000
4079 016344 DO1162
4080 Q16352 000000
4083 016354 001162
4083
4084
4085
4086 016362 001
40g7 016365 000
4088
4089 016370 0O
4090
4031 016373 001
4032 016376  COD
4093
40 016377 000
4095 0i6402 000
406
4097 DIE405 001
4038
4099 016410 001
4100
4161
4102 000001

MACYLI
ES

020040
024040
044440
024523
020040

020040
000114

DOSS3
00SS4e

011664

013114

013114

00g
000

000
000
it
00!
00!

er(732)

Q41840
Qu711]
041516

000

Qu2s10
020040

005536
001160
011666
012064
013134
013164
001174

000000

000
000

000
000
0co
000
001

EO7

05-0CT-76 1S:01 PRGE 83

DH13:

DTa:

DT3:

DTY:

DT10:

DTle:

DT13:

DFe:

DF3:
DF4:

DF10:

DFle:
DF13:

.EVEN

.WORD

.WORD

. WORD

.WORD

.WORD

.WORD

.BYTE

.BYTE
.BYTE

.BYTE

.BYTE
.BYTE

.END

.RSCIZ + HERD  CvL/

DRIVE,RPERRS,RPERRS+2, RPERRS +4,RPERRS+6,ATTN, O

ORIVE,RD.ADR,RD.WRD, O
ORIVE,WRT.RD, WRT.WD,RD.WRD,0

REG,REG+RHCS2,REG+RHDS! , REG+RHER] , REG+RHER2, REG+RHERS, 0

SHERD,DPB+CYL,PLUS, 0

SHERD, DPB+CYL,0

{,0,0,0,0,0

.,0,0
{,0,0,0

,0.0,0,0,0

1L,1,1
1,1




MAINDEC-11-DERPH-8
DERPMB.P1I

RCK = 0C01e3
RCTDRV 00S610

8RS

SRAZELSES

0 €0 00 00 10 G0 00 0 00 D o (0 U0 00 U0 40 (0 U0 0 00 (0100 0 () €0 (D (o D
e e e e e L L L L LT e eriesTerreTerPuw Puiterturparbarber s

S Ba e PaR I A

a2
:
ot

OO0 OOOOO00

U7 00400 0=l 00 =g 0l Do =4 04
(‘DB\I ~No"unN.Layr-—
D
‘
o

el

i CvL = 000012
CYLDER (02204

644

Pt ot Pt Pt Pt Prets Pt Pt Pt Prus Pt Prat Pt P Prst Preet Pnd Pt Pt Pt Pt et Pt Pt Pump Pt o Pnt
[ )
[

[T I o4y Y oy SOy Sy S Y Y

-

2691

MACYL1l 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

2629+

P s s Pt G P et P
P P Pt Pt Pvs Pms Pt P
ooooooo
Ot .o

1519¢

cbS?#
3155#

cb?!
4065

1574

1557+

2930#

2753

1591+

1626

2939+

3i12

164Y*

3076
3250

2844

1643

28374
2739
28448

1495#

FO7

0S-0CT-76 15:01 PAGE 85

3138

3208

3182
3065

33%2

3254
2669

2748
292s

1521+

3086

3349
2963

2752
2955

1527%

3102

3065

2763
3097

1837%

3116

3076

2770

1613

3086

2776

1634

3102

€780

1657#

3180

7™

1689

3195

€800

1693%




CYLa4S Q014716

DDU n13522
DOULN  003CS0
DF10 0163?77
DF1 0164
DFl 01641
DFe 016362
DF3 016370
DFY 016373
DHIO 01610f%
DHle 0161%6
OH13 015247
Dhe ulS736
DH3 016013
Dri4 01604}
Séganz 172570
813102
DRIVE 001156
DRIVER 003252
DRVACT 00SS44
DRVCLR= 000111
DRVINT 006052
DRVAQUE 012700
DRVSTR 0D0SS54
DRVTYP D0SSEM
DTUM DOSES6
DTi0 016326
D112 Cle344
D113 016354
p12 016266
pT3 016304
DTY 016314
EMPTYQ 012660
ENTVEC= 000030
EMl 015200
EMIO 015470
EMI] 015505
EMi2 015531
EMI3 015557
EMIY 015640
ENIS 015673
EM2 015250
£M3 015275
EMd 015363
| EMS 015431
ENDMSG 01S16M
ENDTBL 013417
ENTCYL 015047
ENTERD 014366
| ENTHD 015030
ERR = ##sk%s

| o

1494
1419

BRRRRERTE

1295

38998
37724

¢
leee

GO7

SERBER SR ePERALE TR - O 1B P =

1440 I445%  JY4B*  I447%  1483%  [4BS 1487 1490

1567¢ 1570 1613 1634 1657% 1689 1693  1709%
35598 407 408¢

4065 4069 4072

150§ 1519 1523 1529 1634 1539 1572 1658

c788%  2835% 2842 285e% 2862 2871% 2%44% 2990

3il1% 3183% 3189 3196+

2639 3127 3187
2552% 2572 2bl0% g2bla® 2634 284l 28675 2789

B4 2732% 2863 2BS6% 2865 2877% 2933  2945#

3088 34448

39148

1495#
1711

1660

3052

2973

3047

1527%
1717

1709s

3087 %

3029

3192




MRINDEC-11-DERPM-B

DERPMB.P11

ERRVEC= 00000
EXER 014644
GETDEC 003bv2
GETREG= Q00141
GETREQ 012754
GETROS 0130F4
GETRIS 01306J
GNS S EEEERE
HDZERO 014660
HEADER 014463
HERDL 013172
HERD2 013242
NIT 001524

001176
000020

NODRV  01433S
OFFDIR 001166
OFFSET= 000115
OFFTBL 013256
ONEHD 002012
oPT 0064 7Y
PC =7000007

PIRG = 177772

MACY1]l 27.732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

3830+¢
148}
1449
2867

2bl14
2302
38938
38648
1541
3633
1424

1447
23308

05-0CT-76

1497
3025

656
303

36184
1426
1450

2904

3181#%
3503#%

1663
3043

2695
2304

1435
3564

2921+

15:01

HO?7

PAGE 87

18324
3086

2882
2305

1444

3179

2938
2306

1483

3194

3154
2307

1467

36584
36718
36844
36978
37104
37238
37364
3749

34804

3218 3336
2308 2309
1811 1544

36598 36608
36728 36738
36858 36864
36988 3699
37118 37128
37248 37254
37378  3738%
37508

1532% 1536%
1867%  1992%
cb77%  2682%
2850 2857#
2965% 2980%

3435
2310

1566

36614
36748

37008
3713¢
37264
3739

3543s

1673

36628
36758
36888
37018
37148

37278
37408

1699

36638
36768
36894
37024
J715s

37088
37418

1725

36644
36778
36904

37168
37298
374cs




DERPMB.PLI
PIRG\VE= 000240
PLUS 001174
POPQUE 012776
PRESET= 880121
PRC = 000C00
PRl = GOOOM0
PR2 = 000100
PR3 = 000140
PRY = (000200
PRS = 000240
~R? - 000390
PS = 177776
PSU = 177776
PWURVEC= 000024
QCNT 012304
@DRVO (012376
QDRV]1 0l2416
GDRV2 012436
QDRV3 012456
QORVY 012476
GDRVS (012516
QDRVE 012536
012556
QINPT Dl2314
T 012334
QSTART (0123%M
QSTOP 012356
QTERM = 012576
RANDOM 003150
ROCHR = 04416
RDDAT = 000171
RDHD = 000173
RDLIN = 104420
RO.ADR O]16864
RD.RF 0118640
RD.RP1 O0l1662
RD.RFP2 011764
RD.RP3 011770
RD.WRD 011666
RECAL = 000107
REG 1 125
REL = 11
RESVEC= 000010
RHAS = 000016
RHBA = 000004
RHCA = 00003M
RHCC = 00
RHCS! = 00C
RHCS2 = 000010
RHDA = 000006
F<408 = 000022

MRINDEC-11-DERPM-B

1182

MRCYLl 27(732)
CROSS REFERENCE TARBLE -- USER SYMBOLS

1586+
271!

107

15:01 PAGE 88

05-0CT-T¢

1593 1595
cBeb 3115
1404%  1426#%
3219

3444# 3459
3392 4048
3393 34058
37N 406+
3395 34074
339% 34084

397 34098
3398 34104
3399 34118
3463%  34bM4x
3484 3497
431 3467
3499

3078 2309
23108

32388 4069

g2 2774

32338 3282
4069 4072
1520 1659
1645%  |BY4b
299 304Y#x
2738 2769
2730 2751
2569% 2575
3319% 3326
2496 2722
24988 2597

2525

3461l #

3465
3498*
3501

2798
3295

3571

3075#

2793
c2715#
3347+
2747

3047

4079

e5eb*  2550% 2627

3481 3495#
467#
3499 3501 #

e8le 2897 2911
30

35838 4075

3207

28l3 2824 2839
2735¢ 2756% 2880%
3352 4075

2762

30t8  31e3  3i7e

26cBx  2658%

2953 3000

2848 2954
28%%  2952%

4075

2670

3046

3001
2984#

2b34#

3054

3061
3045#*

2910%

3067

3213
Jicex




MRINDEC-11-DERPM-8

DERPMB.PI1!
RHDT = 000026
RHECL = 00004M
RHEC2 = 0000?&
Rﬁﬂé = 0
RHER3 = 0000MN2
RHLA = 000020
RHMR = 000024
RHOF = 000032
RHSN =

RHWC =

RNCP = 000101
RPRDR  00Sb
RPERRS (0O0SS3M
g;%:éT 00S710
RPVEC  DUsEnq
RPOM 006300
S$E - 2 1?7
RO 2'/.%600

Ri =%000001

R2 =%000002

R3  =%000003

250448
2511
esles

4998%
sddd
eSi0e
2sils
eS03s
1576#%
2S05s
29948
13728

Yook

24l
23278
1436
3133!
1423#%
1710
13758
1363
1799
1965#
2049*
2c33x

MRCY1] 27(732)
CROSS REFERENCE TRBLE -- USER SYMBOLS

2580
3334

IS
31eb
29le

1577

33798
Sb
2529
25254

24804
26274

1439%
1801 %
1969#%
2050#%
2237

Stee”

c768%
29]1l#%
3127#%
3244
3308
1561 %
1841%
1987
cchbb#
= 18)
2735
883
2944 %
2998%

05-0CT-76

3072

4075
1645#
2387

3031
2980

2526

1440%

JO7

15:01 PAGE 89

3leM

1646

74%
§033

329 4075

2506s 2594 2775 2779 2799

71 2734 2755 2859
3123 3l24%  3125% 3l26% 40BS

2548 2628 3167

2803

2895

2932

3169

3235




MRINDEC-11-DERPM-8

DERPMB.P1!I
RY =%000004
RS =%000005
=%000006
R? =%000007
SAVEFG 005632
SAVROS 013040
SAVRIS 013040
SC 010260
SC1 010342
sCi0 011072
SCl1l1 011106
SCl12 011170
SCe 016370
SC3 010442
SCH4 010436
SCS 010454
SCo 010554
SCe6R 010660
SC? 011002
sC8 011026
SC9 011052
SEARCH= 000131
SEC = 000010
SEEK = 00010S
SEEKFG 00S634
SEKCNT 003250
SELDRV= 000145
SETFMT= 000143
SET.IE 0Dl2232

MACY1l 27(732)

1892#
1964
2eeb

1893
1967#
2234#

1896#%
1972#%
2235#*
713

370

05-0CT-76 15:01 PAGE 90
CROSS REFERENCE TABLE -- USER SYMBOLS

1897 1904%
1988% 2168
c249%  2252#
c’lex 2718
2782 S” 4
2874#% 306#%
3013% 3044
3333 3334
1541% 154§
2l7ex 2186

1749 1755#
2180 2198+
2599%  2607%
3104%  3207%
1406% 1407
2958 2979
26693 2858
31224

2395#

90 3092

3103

KO?7

1905

2174%
cchbl¥
2719

5653

3107

3069 3093s 3131

1540

2686 2978 2982+

2993 3345

1456 1483 1499

1669 1670%  1685#
1752%  1753%  1754#
1769 1770%  1780%
1798 1800% 1801

1848%  1849%  1BSO*
1890%  1891% 1896

1962% 1963%  1964#
2078 2079  2110%

1923
c189x
2547 %
E?gli
%
*
s2%¢
3151
3527
1806
2540%
2756%

3075#%
3330

1572%
2010

ccYox
3033%
3545#

3419

1927%
e

2S70%
2744

5818

3198%
2166

2880%
3123
33456*

1660*
2173%
2cb3#
3049*

1933
2200#%
eS71%
2757%

295

3199

cl168#%
cb0l#*
2895%
3124

3347%

1695#
2175%
2582#%
3057*
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MACY1l 27(732) 05-0CT-76 15:01 PAGE 9!

CROSS REFERENCE TRBLE -- USER SYMBOLS

LO7

DERPMB.PI1!
2le3x 2129
c20ls  2202%
2259 226l
2582 2588#
2744%  274S#
91y 2956#
3049 3050%
3218 3219
3276 3277%
3350% 3354
3546 3547

SRCHWT (00S606 23858 2b71#%

STACK = 001100 10828 1409

START 001356 1194 1195

STATUS= 000016 1713 1717

STKLMT= 177774 1087»

ST0 011336 3148 31668

ST01 011400 31768 3211

ST02 011562 3175 32078

ST03 011616 3209 3217s

STOM 011620 3206 32188

ST0S 011632 3173 3188

SVYRHI1 012140 2830 2845

SWR = 177570 10898 1090

SW0 = 000001 11408 1596

SW00 = 000001 11308 1140

SW0! = 000002 11298 1139

SW02 = 00000M 11288 1138

SW03 = 000010 11278 1137

SWO4 = 000020 11268 1136

SWOS = 000040 11258 1175

SWOE = 000100 11248 1134

SW07 = 000200 11238 1133

SWOB = 000400 1228 1132

SWO9 = 001000 11218 1131

SW1l = 000002 11398 1623

SW10 = 002000 11208

SWil = 004000 1119¢

SWl2 = 010000 1118¢

SW13 = 020000 11178

SWiY = 040000 11168

SW1S = 100000 11158 1620

SW2 = 000004 11388 1469

SK3 = 000010 11374

SW4 = 000020 11364

SWS = 0000M0 1135

SWe = 000100 11348

SW? = 000200 11338

SW8 = 000400 11324

SW9 = 001000 11318 164l

T81TvE= 000014 11738

10 010132 2935 29444

TIMER 00S636 cH44s 2833#%

TITLE 013420 1418 37598

TKVEC = 000060 11808

TOLER 001200 12438  1484#

clS7% 2158 2159 2l60#
cce3x  2ceM: 2225k 2cobw

cebd ccbM 2265 2266

2592% 2599 cb0S® 2627%
749% 87?2! s? 7% 777%
978% 2979% 981 982
3057 3059% 3070 3071#%

3234%  3240% 324l® 3242

3285%  32Bb* 3287 3298

3356 3357 3525%  3526#

3548 3549

2753 3112

1724

14038

1719 1721 3e10s

3216

3eee

3214 322l

2868 2360 2965 3026

1469 1596 1620 1623

1627

1638

1731

3020

c870% 2947%  3041% 3093%

1489%  1S22%  1S28%  1538#%

3058
1627

3144

1601

clEb®
ccc8#
c2b9%
cb70%

S008s

J104
3250
3330#
3528#

3074
1638

3146%

1618

Y4
2229
2270#%
2694

S00%

3130
3252
3331#
3529#%

3198%

27c0#
s296"
3146

3254#

3332
3530#

2198
224s
2287
27c4#%
5837§
1S
3156#%
3255#%

3345#
3543%

33174
2018

2199
c24Y7%

2525#
E?EB:
9018
3166%
3c58

3348#
3544

ele2

2200
2249
2550
273b%

03

3174
3264#
3349+
3545




DERPMB.PII

TOOLRG 01445y
TOPLN  0Ol164
TPVEC = 000064
TRAPVE

TRK
TRNSKT
TRTVEC= 0000IN
TYPDS =

TYPE = 104M

()
Q
(&
o
2

TYPOC =
TYPON = 104406
TYPOS =

011776

012064
001122
001126
001100
$CM3 = 000000
004273
004266

MAINDEC-11-DERPN-B

1636
1237%
1181s
11798
4491
3778
11748
1612
1418
1492
1667
2036
2044
2305
23044
2404 s
13738
1468
13868
13874
1452
1388s
13898
3278%
1564
2792
3276%
12198
1221

MRCY1l g7(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

38618
1427%

1412
B2

1614
1419
1494
1682
c053
c0b8

2b3b
3884s

1606
1413%
2855#

1616
1420
1496
1862
2055
23038

2649%

1609%

2864
1633
1421
1502
1864
2058

2790

2017

1505+
1976

2039
1974

MO?7

05-0CT-76 15:01 PAGE 92

28788 299

1635 e07¢

1428 1434

1504 1543

1902 1908

2060 2075

c8Slx  2872%
2’2l 27¢eS

2847 3060

4072

2021 2027

2027 c20N2

1545% 1562

1987% 19938
1966% 1994

2950#
23068
1443
1608

1913
2080

3023

27¢3

32768

2036

1611

2737

20S5

le3e

3191

L4SY
1636
1921
2cb8

3091 %

2746

2060

1669#

Jc4x

1465
1637
1924
2302s

3108 3110%

2750

276l

2080

4079 4082

1468
1656
1930

3184#

2768

1480
1662
c02l

3197%

2778
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MRINDEC-11-DERPN-8 MACYL]l £71732) 0S-0CT-76 15:01 PAGE 93

CERPME. P11 (R0SS REFERENCE TRBLE -- USER SYMBOLS

$_PERR OC1110 12138

gN 001146 12278 2121 2131

SOCNT 005242 2164s 2193 22068

SOMODE 025244 2159+ 2163 2168 2171+ 2182¢ 22068

§PASS 001100 12088

SQUES 001152 12318 1434 1486 1667 1864 1921 2027

SRAND  00430M 1684  19EQs

$SDCHR 003776 18768 2307 2303

§EODEC= #rvass U 2303

SROLIN 004032 B30y 2308 2310

SROOCT= #eaéts U 2308

SFFRDR 001202 12518 1422

SRPVEC 001204 12528 1423

$SAVRE= #EReRs U 2309

$SETUP= 000006 4038 1410 1412 1414

SSTUP = 177777 14033

$SWR = 120000 10568 1066 1072 1073  i074 1075 1231 1414 2002 2003 2004 2005 2019
2018 2022 2025 2027

STERM = 000022 23118

§TkB 001140 12248 1889

$TKS 001136 12238 1407 1878

STN_ = DOCCOI 10668

STPB 001144 12268 2129+ 213l

STPFLG 00115] 12308 2106 2131

$TPS_ 001142 le2ss  2le7 213l

STRAP (05479 1412 2286

STRP = 000022 22338 23038 @2309s 23058 2306% 23078 23088 23058 23108 23118

$TRPAD 005512 2290 23018 2311

STSTNM 001102 12098 2013 2027

STTYIN (004300 1892 1893 1905  1931% 1936 13428

STYPBN= #e¥¥s¥ U 2307

STYPDS 005246 20228 2306

STYPE 004712 210es 2293 2302

STYPEC 005002 2118 2125 2le7s 2128

$TYPOC 005044 21628 2303

STYPON 005360 2161  2le4s 2305

STYPOS (005020 21578 2304

SSTRP = 000002 22328 2303 2304 2305 2306 2307 2308 2309 2310 23l

SOFILL 005243 2158% 2le2¢ @2lze 22074

= 0leM4l1e 11868 1190 119°8 12058 1234 1408 1460 1463 1599 1624

18
2083s 2131 227vs 231! 24048 340Ss 3406  3407s 34088 3409% 24

09 19428 2027
108 34118 3412
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“RINDEC-11-DERPM-B

OERPIMB.P1I

COMEN .8
ENOCOM is
ERRCAL 23128
ERROR 10832
ESCRPE is
MORETRA 1198s
s . 0 1s
NEWTST is
POP 18
PUSH 18
RPO4.D 10560
SCOPE 10248
SETTRA ]
SETUP 18
SK1P 18
SLRSH 18
SPRCE 1183s
STRARS 18

155%
2209

TRNTRP 22938
NPBIN is
TYPDEC 1s
TYPNUM is
TYPOCS it
TYPOCT 1s
TYPTXTY 18
SSCMRE (1988
SSCMTH 11988
$SESCA 18
SSNENT 18
SSSET 22938
$SSKIP is
MSE is
KTi3 18
.SETUF 18
. SIeM] 1¢
SWRLC 1056
-SCRTC N ]
.SCHTAR is
. SDESD 1s
.$0B20 is
SOV is
. SEOP 18
.SERRO 18
.SEFRY 18
LSMLY 18
. SPOLE 18
. SRAND 18
. SFDOE 18
. SROOC 1s
.SRERD is
.$SavE is
.$SB2L 1
.$B20 is

.83¢

L)o—»
ol
[

L]
-ee

[T b—wo-—g U «pep
W)y M
[

BEBgEE: 150 BD

BRR P

10568
10564

10568

30

38
1629

MACY1L £7¢732)
CROSS REFERENCE TRBLE -- MACRO NAMES

=l
- 'H
R

Y
A)JD
&8

2308

167

3246
1726

£2b3

geee

2306

iev9

1680
3612

1615

2306

05-0CT-76 1S:01

3304
1728

2307

1254
1703
3blb

183l

2307

BO8

PAGE 95
1730 298¢
2308 2309
1366 1370
1707 1738
3646  36SC
1634 2070
2308 2308

3038

2310

2310

3106

3247

1474
1948

1478
1995

NIe—

1517
2084

oun
(AT
~

1551
2l3l

———— e

-
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DERPNG P11 (8055 REFERENCE TRBLE == MACRO NAMES

.$5:0P 18

(SSIZE 18

| §5UPR 18

.§TRAP 18 10S6s 2277

.§TYPE s )

“§TYPD 18 10568 2709

"STYPE 18 10568 7084

STYPD ls 10568 213!

- > e ———
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MIINDEC-11-DERPM-B MACY1] er(732) 05-0CT-76_ iS:01 PAGE 96

DERPMB.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

~DC 1787 1799 1800 1804 1805 1807 1816 1975 1977 1979 1980 1982 1985 _

R0D 1571 1593 168! 1736 i788 1798 1801 1803 1806 1815 1817 1820 1823 1851 1854
1558 1974 1976 1978 1981 1383 1984 20sS0 2llb 2180 2170 2e42 2716 e7i? 2743
2818 2874 29ilt 3236 3291 3331 3464 3498

RSL 1847 1849 1850 1969 2347 2048 2049 2571 2832 2946 3040 3082 Juus 3462 3483

RSLB c24? 2976 3013
RSR 1SN 283y 308 2909 2348 3042 3084 3447 U468 3485 3502

BCS

Btd 1458 1470 1486 1488 149} 1575 1580 1582 1621 1639 1642 1714 1732 1796 1809
1837 1839 1842 1911 1316 20le 2052 2057 e0b3d 2074 2187 2576 2585 2674 2783
2785 2817 efel 2843 2863 2866 3032 3083 3090 3095 3101 3178 3190 3193 3251
3299 3321 3460 3482

BeE 1501 1602 1619 2685 a274e 2915 2320 2974 3262
BGY 1442 1812 1844 i 2256 2635 cb4e 2676 €905 2993 3022 3100 3147 3153 3202
g%ga éé;? 1645 1681 2184 2544 2608 2875 3286
BIS 2189 2190 2250 2251 2643 cb5sH ck78 2827 2889 2%l 2963 3065 3076 3086 3102
3116 3180 3195 3254 3348
BISE 1440 2039 2753
BIT 1450 1469 1596 1620 1623 1627 1638 1641 1717 1719 1721 1731 2018 2575 3010
3031 3242 3250 3298 3352
BITB 3112 3208
BLE 304 3030 3109 3335
BLY 1433 1
BLOS 1666 1894 2533 2537
BLY 184  alaM 2195 5239 2255 gal8 23 2989 3145 328l
BNl 1546 171S - 2246 c687 2957 2386 3064 3079 3175 3249 3327
BNE 1408 {451 . 1460 1463 1578 1585 1597 1607 1624 1e28 1690 1698 1718 1720 1722
1898 1900 1918 1926 1973 2019 2040 2066 2113 cled 2185 2244 2s45 2s87 2608
2637 2648 eb51 2759 2766 2773 2787 2797 2807 2854 2876 2902 2991 2937 30!l
3014 3018 3114 3133 3209 3211 3243 3279 3325 3353 3429 3434 3466 3500
BPL ég?g 1879 2023 2107 2les 2183 2230 2260 2600 2829 2959 33004 3051 3072 3118
l
| BR 1416 1417 1430 1435 1453 1482 1493 1498 1503 1548 1569 1583 1592 1604 1630
1647 1664 1668 1674 1692 177 1729 1734 180¢ 1856 1859 1865 1909 1920 1922
1329 2045 2069 2076 cl09 2leb 216l el7é 2197 2241 2es8  254e 2553 2578 cbll
b0 2644 2646 2653 2661 2679 2683 e 6% 2698 2754 2764 2771 2781
2805 2819 284l 2936 2362 2967 2983 3020 3034 3039 3077 3085 3032 3103
| 3le8 3131 3149 3i88 3206 3222 3253 3288 3329 3355
ST B
' CLR 1406 1426 1427 1439 1505 1557 1558 1591 1756 1759 1760 1790 1797 1840 1891
1914 1368 2038 eI 2233 2236 2531 2538 2573 2632  2BSS 2860 cebl 2878 2950
2971 3009 342 3143 3185 3186 3204 3322 3328 Juel 34ee 3423 34c4 3480
CLRB 1861 1927 2262 2552 eble 2657 2789  28S) 2852 2871 eg7e 292l 2939 2944 3087
oLy ?ggi 3110 vill 3155 3183 3184 3196 3197 3444 "
8y 2 1407 J459 1462 1485 1487 1490 1500 1577 1601 1618 1665 1689 1893 1905 2osy
2532 2536 2584 2586 2816 2853 2865 2900 2917 2919 3017 3152 3177 3192 3201
3210 3c44 3324 3334 3465 3499
8 o7 1432 1457 1838 1843 184S 1897 1915 1917 1925 ell9 2647 2680 2758 2785 a77e
g782 2784 €786 2736 2806 2820 2904 3280 3459
con 1590 1644 2607
Dec 1579 1697 1811 1904 2046 2988 2938 3260 3428 3433




MIINDEC-11-DERPN-B

DERPMS.PI1
DECB 2123 2182
ENT 1083
HALT 1190 1822
INC 1810 1972
INCB 2011 2903
107 1084
I 1194 1195
3097 30
ISR 1429  J436
13 &
il 32
2639 2645
erel @
2826 0830
2331 2935
3035 3043
3141 3148
3301 3317
MO\ 1404 1405
1447 1456
1538 1541
1613 1615
1750 1751
1769 1770
1903 1933
1385 1930
2071 2078
2200 2201
2265 ook
2540 2546
2638 2058
2735 273
2846 2856
P¥2  29%b
4045 3049
3167 3169
41 3256
3332 3345
¥E7  Ned
3549
MOVB 1431 445
2129 2158
2289 2572
2810 2811
3361 3356
| NEG 1600 1783
| NoP 1426 1712
| ROL 1791 1792
3063 3071
| ROLB 3003
| ROR 1813
| RT] 1882 1937
| RTS 1649  [£25
! 2795 2831
3290 3307

MRCY11 £7(732)
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2193
1640
2014
3461
1444
3107
1448

2237
2652

2835
1784
1793

417
1716
2836
3308

3495

2024
2188

1461
3iel
1481

2737
2845

CIERR

oy
M-

el1?
1771
2857
3337

EOS

05-0CT-76_ 15:01 PAGE 99

mn

1841

2985

1970

144!
1825
292
3436

2940
1867
2926
3448

1992
3470

c081
3005
3486

2130
3016
3503

229l
3129
3531

2551
3157
3550

eblS
3220

2659
3245

2696
3265




M3INDEC-11-DERPM-B
CERPME. P11

SEV
sSus
SkRB
TRAP
TST

TSTB

.ASCII
.RSCIZ

.BLKB
.BLKMW

.EQUIV

.EVEN
IF

.IFF

LIFY
LIFTF
L1IF

. IRP

1733
1670

128
Lk

3544
1836
2990

1232
1340

MRCYL1l 27(732)

1853
2307

7204
5113

1878
3021

3759
1941
3899
3993
3405

12l
234

2
%
53

2065
3023

3772
2082
3906
4003

3406
1216
2341
g40%
c4b3

FO8

05-0CT-76_ 15:01 PAGE 100
CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

2238
3285
R
5158
2106
3029

3782
3767
3914
4009

3407
2e?
342

06
b4

3559

b2

2914
P
Siet

cels
3078

3813
3834
3924
4027

3409
1229
2344
2408
c46b

o) —L)—
v QU‘I\DO&

3146

£

Y4
19

2259
3089

)bttt pe  papme UMYt b
2IE0 owm WodED
nNoOoOm oW m&'}wma

N Y
290 8
VINO @

1075
e00s

2223

1254

3616
18475

1943
3554

1612
2303

3658




MIINDEC-11-DERPN-8
DERPNB.PI1 CROSS RE
3659 3660
3674 3675
3689 3690
3-04 3705
3719 3720
3734 3735
3749
LIST 1 1056
2303 2310
3 38
Fal 3695
3709 3710
3724 3725
3739 3740
-MRCRO 1 1056
-MCALL  10S6 1183
-NLIST 1 1056
2309 2310
3664 3665
3679 3680
36N 3695
3709 3710
374 372<
3739 3740
.PAGE 1188 1254
.REN 1
.REPT 1190 3653
.SBTTL 1068 1679
1740 1346
-TITLE 1056
.WORD 1190 1208
1237 1238
1530 1535
2328 2329
244y 2445
2489 3238
3383
3398 3399
3590 3591
3620 3621
3835 3636

ERRORS DETECTED: 0
DEFAULT GLOBALS GENERATED: O

#, DERPMB. SEQ/SOL/CRF /PRGNUM/NL : TOC/NL : MC : MD: CND=DERPMB . SML, DERPMB. P11
RON-TIME: 34 47 & SECONDS

RUN-TIFE RATIO: 275/88=3. 1
34K (b7 PAGES)

CORE USED:

MACYLl 7(73¢
FERENCE TRBLE
3661 3662
3676 3677
3691 3692
3706 3707
71 3722
3736 3737
1183 1190
23!l 3652
3 I
3696 3697
3711 3712
3726 3727
3741 3742
1075 1198
1183 1190
2311 36
3666 366
3681 3682
3696 3697
3711 3712
3726 3727
3741 3742
3702
1184 1191
1950 1997
1211 icle
1239 1240
1540 1573
2330 2364
446 44?7
3239 3259
3384 3385
3400 3563
3592 3593
3622 3623
3637 3639

05-0CT-76_ 1S:
-~ PERMANENT 5V
3663 JbHY
%78 3679
3693 3694
3708 3709
3723 3724
3738 3739
1231 1403
5
4

3638 3699
3713 3714
3788 3729
743 379
2293 2312
1231 1403
353 3654
368 3669
383 3684
3698 3699
713 3714
3728 3729
3743 3744
1200 1247
2028 2086
1213 1214
1241 1242
1659 1661
2365 2366
2448 2449
326l 3293
3386 3387
3e4 3570
3594 3535
3624 3625
3640 3641

:01 PAGE 101
MBOLS

3665 3666
3680 3681
3695 3696
3710 3711

725 3726

740 3741
2292 ee93
36;5 36;6
wee el
3700 3701
3715 3716
3730 3731
3745 3746
2292 2293
3655 3656
3670 3671
3685 3686
3700 3701
3715 3716
3730 3731
3745 3746
1256 1368
2133 °211
1217 1218
1243 1251
1696 1701
2367 2368
2450 2451
3294 3302
3388 3389
3571 3577
3596 3597
3626 3627
3642 3643

673
€88
703
718
733
748

2308

3738
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