


- ———

. . - — S— ——— - a—

St SBBYRHNPBRMNEBBURR PRI B0 00 s (i~ (30w - 10 £ e -

BO1

PRGE 2

PRODUCT COOE:

IDENTIFICATION

MAINDEC-11-DERPM-B-D

PRODUCT NAME: RPOY HERD ALIGNMENT VERIFICATICN PROGRAM DOCUMEN
DATE CREATED: FEBRUARY 21, 1975

MRINTRINER: DIAGNOSTIC GROUP

RUTHOR: CHARLES HESS

COPYRIGHT (C) 1973,1974,197S DIGITAL EQUIPMENT CORP., MAYNRRD, M
IIFMT!ON IN THIS STRTE!ENT 1S SUBJECT TO CHANGE

HI OUT NOTICE AND SHOULD NOT BE CONSTRUED RS A

COMMITMENT BY DIGITAL EGJIPI‘ENT CORPORATION.

ACTUAL ISTRIBUTION oF
LL BE SIBJECT 0

%C RS
LIABILI
NOT SUPPLI




|

M

RrB3aJotd 2R S 0h NG h ORI S BB YRR TN B S5 555 £ 3

2

.
‘D

[ 2N =21

COl

MACY1l &7(732) 05-0CT-76 15:01 PRGE 3

CONTENTS
1. ABSTRACT
2. REQUIREMENTS
2.1 EQUIPMENT
.2 PROGRAM STORAGE

PRELIMINARY PROGRAMS
LORDING PROCEDURES
STPRTING PROCEDURES
4.1 CONROL SWITCH SETTINGS
"l 2 STARTING RDDRES ?ES
4.3 PROGRAM & OPERATOR ACTICN
4.3.1 DRIVE SELECTION
4.3.2 RW70 - UNIBUS ADDRESSES
S. OPERATIONAL SWITCH SETTINGS
6. ERRORS
6.1 TEST ERRORS
b.2 ENTRY ERRORS
6.3 SUBSYSTEM/DEVICE ERROR MESSAGES
7. RESTRICTIONS
8. PROGRAM DECRIPTION
8.1 VERIFICATION MODE
8.2 FALIGNMENT MODE
3 RANDOM SEEK UTILITY

9. PROGRAM LISTING

. - —————



2

SIBOPRDE g

D

BYRRLBRBBBYRREORBo6Sein £ -0 38 IR ZEREE B8 IRALED

pap-ospapabdapod shopapob-abadbabapotpabohobsPhoPbabopap-ob-ohb-op-sPaPosh o p-spofsPsPop-op ohsps

- " — i —— ——— ——— 1 — o §s » W——
1
i

]

DO1

0S~0CT-76 15:01 PRGE d4

L
L]

e.l

2.2

e.3

4.1

4.2

4.3

RBSTRACT

THIS PROGRAM CI-ECKS RPO4 DISK DRIVE HEAD ALIGNMENT OR ALLOWS THE
OPERRTOR_TO WITH THE “labg OR DU EST BOX. THE PROGRAM
BE

szggscﬁ'f%u"? ¥"%2§§s"°ﬂ’6$ mIDEICE ING kcngm%

NTTH THE-ALIGAENT PACK 1N PLACE AND THEN REVERIFY HERO AL LCNMENT.

REQUIREMENTS

SK

POP-11 COMPUTER WITH A TELETYPE, AN RPCY DISK DRIVE, AN ALIGNMENT
TEST BOX.

DISK PACK (*CE' PACK), AND A DOJ) OR DEDU
PROGRAM STORAGE

THE PROGRAM REQUIRES APPROXIMATELY 3K OF STORAGE.
PRELIMINARY PROGRAMS

NONE :

LOADING PROCEDURE

THIS PROGRAM IS LOADED USING THE RBSOLUTE LORDER OR BY USING THE
RAPPROPRIRTE *XXDP' SYSTEM.

STARTING PROCEDURES

CONTROL SWITCH SETTINGS
(SEE SECTION S)
STARTING RDDRESSES

THE PROGRAM IS STARTED AT LOCATION 200.
RESTART ADDRESS IS LOCATION 204.

PROGRAM & OPERATION ACTION

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

3. SET THE SWITCHES AND PRESS START

Y

PLACE AN _ALIGNMENT DISK PACK ON THE DRIVE TO BE CHECKED AND
CONNECT THE ODU OR DEDU TEST BOX. PUT THE DISK DRIVE
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EOL

IN WRITE PROTECT.

S. CYCLE UP THE DRIVE TO BE CHECKED.

ALLOW SUFFICIENT TIME

FOR THE ALIGNMENT PACK TO REACH OPERATING TEMPERATURE AND
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4.3.1

4.3.2

FO1

TgR STABILIZE. REFE?HEO APPLICABLE MAINTENANCE PROCEDURES

THE AMOUNT OF T

b. &E‘Lsﬁg FEHIE.E AEVE TO BE CHECKED IN RESPONSE TO THE TYPEOUT

" PR K e Rt PR
M SEEK UTILITY IS Tgé

w %&Wsucx I Ion The BB Ton} CYL m: - 'F,‘“m“
WILL THEN RSK ﬂ's 33&3%‘3"% é’ﬁ% A &nﬁ nf's’ ENTERED
WILL BE sewcr ANOT ’
UNTIL A NEW »:m am:aeo n: HEAD

%xoﬂiﬂ THE ALIGNENT OF THE HEAD SPECIFI

ED
10. THE PROGRAM WILL BEGIN CHECKING HERD ALIGNMENT ON THE SPECIFIED
DRIVERSSOWRSRDRIVEWRISEN , (SW<O2> = 0).

11. THE HERD ﬁIGI'IENT CHECK ON

15°NOT NE M&I&gﬁﬁ? S ﬁ Yo, 11

DRIVE SELECTION

ER A PSSVE N _RESPONSE T0 'ENTER DRIVE NUMBER:’
out }g % O&Y VN.ID IVE NUMBERS (0 - 7)
TE TI-IIT THE DRIVE SETI.VIE’

& CONECEBM R&EH%GN?NY N SELE ZRTIM) MUST HA

RH70 - UNIBUS RDDRESSES

DE SO EIES D1 I BER USRS Y gL o,

STARTED AT LOCA ON 200 TER
RH?U noonsss INTO LOCRTION 1200 AND THE VECTOR RDDRESS INTO
LOCRTIW 1202.

OPERATIONAL SWITCH SETTINGS

Su<1 )-1.. HALT ON ERROR
SW<13»=1...INHIBIT ERROR TYPEOUTS
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199 SW«O9=1...LOOP ON ERROR
200 SW«02>=1.. CK ALIGNMENT OF THE SPECIFIED HERD
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6.1

6.2

6.3

ERRORS

TEST ERRORS o

THE PROGRAM CHECKS THAT ERCH HERD IS WIY
FROM THE TRACK CENTERLINE FOR CYLII'DER 245 AND
%gna-%zcrcs FOR CYLINIRE gmﬂl) . I; A HE
MES }oeunﬁgcs THE CYL
THE HEAD RELATIVE TO THE C
GNMENT OF EACH HERD WI

-
—4
=
-+
D
'
—t—
()
b - 4
=4
+0O
¢

1
ALI HE
WILL NOT BE IDENTIFIED.)
ENTRY ERRORS

m mvnuo onf'ﬁt Enrsaso IN RESP
NUMBER Pnocnm W A
ENTER n vm. lunen.

. THE PROGRAM W & NOT MCEPT no SSES GREATER_THAN 18 (DECIMAL)

OR CYLINDER THAN 4, 245,
AGHOCE TR B e

THE PROGRAM WILL NOT ALLOW A DRIVE TO BE GNED IF IT IS NOT
&R&TEI%EC '. IF THIS IS ATTEMPTED, OPERATOR WILL

onx T

SIS IR S, SR 1L B

omvss WHICH ARE NOT mzsem ARE NO
SUBSYSTEM/DEVICE ERROR MESSAGES

1. 'x mmm =0 OR RHAS=0)’ - A SUBSYSTEM

% BUT 'SC’ BIT IN RHCS1 IS NOT SET OR THE

nmunou REGISTER (RHRS) IS ZERO.

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

3. 'CONTROL BUS PARITY ERROR WAS DETECTED BY THE RH70’ - A CONTROL
BUS PARITY ERROR WAS DETECTED BY THE RH70 WHEN THE INDICATED
REGISTER WRS RERD.

4. 'CONT PARITY TECTED BY RPOY' - THE
&Dgﬁgl mﬂ“é&l PARI TY ERROR WHEN THE
R'I'TEIFTED TO WRITE INTO TI-E IMICRTED DRIVE REGISTER.
S. 'ATTENTION FROM AN UMSSIG'ED DRIVE®' - Tl'E RTTENTION REGISTER HRS

AN RTTENTI BIT FOR A DRIVE WHICH IS NOT CURRENTLY
ACTIVE IN AN Rggl THIS C VEN Bé CAUSED BY CYCLING R DRIVE
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k.

UP OR DOWN WHILE ANOTHER DRIVE IS BEING CHECKED.

'DEVICE ERROR' - THE INDICATED DRIVE HAS EITHER DETECTED AN
UNSAFE CONDITION WHICH WAS CLEARED BY A 'DRIVE CLEAR’ COMMAND

SR
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8.1

OR A DCL RELATED ERROR WAS DETECTED. REFER TO THE DISPLAYED
REGISTERS FOR EXPLANITORY INFORMATION.

7. 'DEVICE UNSRFE ERROR’ - THE INDICRTED DRIVE SIGNALED AN UNSAFE

c?"%n& OF TH&T DEu'i E HILL BE EERH?M&EB %I‘{Eﬁ%ﬁgm‘)ﬂ?&o
REQUEST ANOTHER DE

" paRlTy ERROR WiLE Iis E“ﬁ&"‘é "ORJvE CLEAR' 10 KESED § PREVIGDSLY
DETECTED MASSBUS PARITY ERROR. WILL HALT IF T
CONDITION IS DETECTED.

9. I.HCORRECTRBLE HRSSBUS PARITY ERROR’ - THE PROGRAM HAS TRIED
3 TIMES TO READ OR WRITE A REGISTER AND A PARITY ERROR HAS
OCCURED EACH TIME.

RESTRICTIONS

BECAUSE AN pucrmz DISK PACK IS USED, THE PROGRAM WILL NOT CHECK
HERD ALIGNMENT ON A DRIVE UNLESS THE DRIVE IS WRITE PROTECTED.

PROGRAM DESCRIPTION

VERIFICATION MODE

THE PROGRAM CHECKS HEAD ALIGNMENT AT CYLINDER 245, HEADS 0 - 18,
m cvumsns 400 AND N, nsnos o AND 18, AND Evmhs%m GNMENT AT

"IJEROUT br%ntm BY none THAN THE SPECIFIED AMOUNT.

HEAD ALIGNMENT IS CHECKED IN THE FOLLOWING MANNER:

1. OFFSET THE POSITIONER TO +1200 MICRO-INCHES.

2. STORE THE SIGN CHANGE BIT.

3. MOVE Thc POSITIONER IN THE OPPOSITE DIRECTION IN 25 MICRO-INCH
INCREMENTS UNTIL THE SIGN CHANGE BIT CHANGES VALUE. STORE THE
OFFSET VALUE.

4. OFFSET THE POSITIONER TO -1200 MICRO-INCHES AND REPERT STEPS
2 AND 3 RBOVE.

5. AVERAGE THE TWO SIGN CHANGE OFFSET VALUES AND REPORT IF THE

SELECTED HEAD IS MISALIGNED BY MORE THAN + OR - 150
HICRO-INCI'ES FOR CYLINDER 245 OR + OR - 350 I‘IICRO-INCI'ES FOR
CYLINDERS 4 AND 400.

REPEAT THE ABOVE SEQUENCE FOR ALL HEADS AT CYLINDER 245 AND FOR
HEADS O AND 18 AT CYLINDERS 4 AND 400.
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8.2 AL IGNMENT MODE
THE _PROGRAM MAY ALSO BE USED TO PROVIDE HEARD SELECTION FOR DDU
CONTROLLED HEAD ALIGNMENT. WHEN THIS MODE IS SELECTED, THE
PROGRAM WILL PERFORM NO ALIGNMENT CHECKING - ONLY THE REQUESTED
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8.3

SO SEEK CPERATIONS g0 Tt ORIVE BEpiG ChEcicD. WIS UTILITY.

HgﬂacliﬂiELECTED IN THEEBCBN T;EEDgﬁT?g Dt%GNMENT MUST EE PERFORMED

AL IGNMENT ME
THE PROGRAM PROVIDES HERD SELECTION NHICH IS NO
PRESENT IN THE bDU.

RANDOM SEEK UTILITY

THE PROGRAM CONTAINS A UTILITY ROUTINE WHICH PERFORMS 20,000 (10)

HERD ALIGNMENT HAS BEEN PERFORMED.

THE UTILITY ROUTI NORMALLY AFTER HERDS HRVE BEEN RLIGNED:
HE M SEEK N%L{?Y ?S CRL SSERD ALIGNMENT IS RE-VERIFIED
AT_THE COMPLETION SEEKS. US OF THIS ROUTINE DOES
NOT REQUIRE CYCLING DOHN THE DRIVE AND REPLACING THE ALIGNMENT

PACK WITH A WORK PACK FOR THE HEAD SHAKE DOKN.

PROGRAM LISTING

-

———— i D A - W - —




MO1

MAINDEC-11-DERPM-B MARCY1l 27(732) 05-0CT-76 1S5:01 PAGE 13
DERPMB.PI11

ggg DOCUMENT
EERRREEREEFRER

270 MRINDEC-11-DERPM-B

371 sEéa bbb EEst

33

COPYRIGHT 1975
DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASS. 01784

LARREBRIBNLE

w
0




————— — S ——— - <o d————
'

MAINDEC-11-DERPM-B
DERPMB.P11

MACY1l £7(732)

NO1

0S-0CT-76 15:01 PAGE 14

13
e4
129
136
145
192
e0l
313
341
421
460
498
5%
623
650
685
89!
895
M2
74
1031
1078

TABLE OF CONTENTS 1
REXRERRREEREREREEER

OPERATIONAL SWITCH SETTINGS

BRSIC DEFINITIONS

TRAP CATCHER

STARTING ADDRESS(ES)

COMMON TAGS

RFU4 ADDRESS & VECTOR LOCATIONS

ERROR POINTER TRBLE

RPOY DRIVER COMMANDS

PROGRAM START AND INITIALIZATION ROUTINES

SETUP TO CHECK ONLY THE SPECIFIED HERD

MAIN ROUTINE - CHECK ALL HEADS AT ALL ALIGNMENT CYLINDERS

ROUTINE TO FIND THE TRACK CENTER

ROUTINE TO SELECT HEAD FOR DOU CONTROLLED HEAD ALIGNMENT

ROUTINE TO PERFORM 5,000 RANDOM SEEKS

COMMON ENTRY TO THE RPO4 DRIVER

SUBROUTINES

MACRO ROUTINES

RANDOM NUMBER GENERATOR ROUTINE

ERROR HANDLER ROLTINE

ERROR MESSAGE TYPEOUT ROUTINE

TYPE ROUTINE e

BINARY TO CCTAL (ASCII) AND TYPE




. SHE Sy

LEESRAPRIHG

——— o —— - o———— .

BO2

MACY11 eT(732) 0S-0CT-76 15:01 PRGE 1S

1156
1224
1239
1258
2s00
2589
2533
2700

TRBLE OF CONTENTS
FRERFRESRERPRIRIRES
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
TRAP DECODER
TRAP TABLE
RH11/RP0Y DRIVER (REV. 0.9)
DATA PARAMETER BLOCK
HERD CODE TRBLE
OFFSET CODE TARBLE
MESSAGES




DS S————

r . W ——— —

MRINDEC-11-DERPM-8
DERPMB.PI!

MACY1l &7(732)

coe

0S-0CT-76 15:01 PRGE 16

13

2 COPYRIGHT (C) 1973 1974 1975
DIGITAL EQUIPMENT CORP
MAYNARD, MASS. 01754

PROGRAM BY C. HESS

THIS PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC
PACKAGE (MAINDEC-11-DZORC-R2).

FEEEEFARERRERERERRERREREAREEREREREFRERERERRERF R RRAERRRRRRRRREEE AR

OPERATIONAL SWITCH SETTINGS
ERERREEEREEERREF IR AR E R R R R R

14

SWITCH USE
1S HALT ON ERROR
13 INHIBIT ERROR TYPEOUTS
9 LOOP ON ERROR
e CHECK ONLY THE SPECIFIED HERD
1 OOP ON THE CURRENT HERD
0 YPE RALL TRACK CENTER VALUES

HHEEHEHHEHHEEHHE HHEHHHEHHE HHHEHEEHHEEHHEEHHEEHHHEHHE R
BASIC DEFINITIONS

3 EHHEHHHHHHHEHHHHHE HHE RS R R R R R
26 INITIAL ADDRESS OF THE STACK POINTER *¥¥ 1100 *¥x

37 GENERAL PURPOSE REGISTER DEFINITIONS

49 PRIORITY LEVEL DEFINITIONS

9 “SWITCH REGISTER™ SWITCH DEFINITIONS

87 DATA BIT DEFINITIONS (BITOO TO BITIS)

115 BASIC "CPU™ TRAP VECTOR RDDRESSES
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129

136

145

19

)

ERRRREEREREERRERERERER FERERRFRERE R LR R R AR R R R RERRER AR R REER

TRAP CATCHER
EFEREERRERRERRRRERRREREECEERRERE L RERREE R AR AR R R RREEERRERERRERRE

132 ALL UNUSED LOCATIONS FROM 4 - 776 CONTRIN A ". 42, HALT"
SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS
LOCRTION O CONTRINS O TO CATCH IMPROPERLY LORDED VECTORS

BN R R R R RS RS
STARTING RDORESS(ES)

0003036 00 00 90 46 30 0 B0 06 30 38 30 00 36 30 6 00 36 36 36 4 36 36 30 38 00 36 30 30 38 36 30 30 36 36 90 30 36 36 30 30 36 36 0 36 36 30 38 6 36 36 30 3 06 30 36 30 6 36 36 6
143 ERERERERRRERFREFRERERERREXREERRERRERREERERREREEEREERERESRELEES
3036 363036 36 90 96 36 36 36 36 36 36 38 0 96 30 38 96 38 38 38 3 30 30 36 96 3036 36 36 0 6 06 06 36 36 36 30 36 38 0 90 06 0600 3000 36 6 00 00 0000 30 00 6 00 0 6 2

COMMON TAGS
P HHEEEE S HHHHENEEHHHEEE I HHHEHE HHHHHE R R

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

190 000 300 9000 30 00 000 0600 00 00 6 00 00 6 00 00 3600 0030 6 0 0 6 060 6 30 06 00 00 36 0 06 30 00 6 00 30 S0 00 S0 0 00 00 S0 S0 00 2 0 0 6 0
S99 330 36 30 3 38 06 93 06 00 36 38 30 30 8 06 90 30 36 96 36 36 336 8 96 06 30 36 36 36 36 36 06 96 36 96 30 36 36 36 648 06 30 3696 30 36 00 10 00 30 06 30 30 6

RPO4 ADDRESS & VECTOR LOCATIONS

3303 36 36 36 38 36 38 38 2136 36 96 3696 36 36 38 36 06 36 3696 36 36 36 36 38 36 96 06 36 36 36 36 38 36 38 36 96 36 36 36 36 36 36 36 96 96 36 36 36 36 0 6 0 00 36 36 36 30 6

194 !!l!!i!f!illi!ii!l!iil!ll!illl!ll!lll!llillllll!illliilllll!ll
199 FHEHEE R R R
39363030 3096 909 S S I 00 36 38 38 38 06 06 3036 3008 30 ok 60 0 06 00 96 36 36 T30 36 38 6 6 36 36 36 36 36 36 36 606 36 96 36 30 38 36 30 00 36 36 30 36 30 30

ERROR POINTER TRBLE
FHER R HHHHHHEE N HEEHHHHEHHHHHHHHHEHHHEHHHHEHHHHH HHHEHHHH

203 HIS TRBLE CONTRINS THE INFORMATION FOR ERCH ERROR THAT CAN OCCU
HE INFORHﬂT ON I§ ?ng BY ING THE iNDEx FOUND IN
LOCATION /ES WHICH ITEM IN THE TRBLE I
NOTEL: I SITEHB %5 ? THERgEt PERTINENT DATA_IS (SERRPC).
NOTE2: ERCH ITEM IN THE T CONTRINS 4 POINTERS EXPLAINED RS
c09 EN ..POINTS TO THE ERROR MESSAGE
DH ; sPOINTS TO ‘TTEE DATA HERDER
1) s POINT DATA
OF ; sPOIN TO THE DATA FORMAT
31l NN HHE O R HHEE N O
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313

341

421

498

FEERERRRBBERREREEFEEERRERRERRSRRRRERRRRRRERERRERRESRREEEERRREE SRR

RPOM DRIVER COMMANDS

HE IR I3 30000336 30 3606 9036 3690 63030 00 36 00 0636 30 0696 06 06 00 36 3600 6 30 00 06 36 00 30 6 30 06 2

318 F U033 03000 0303600 3000 000 00 00 00 B 00 300 300 00 B0 3 0 2 0

339 EREREFREERREREREERFER RS RERERRERREEFRERRE RS EEEEEEREEEEREERE R

FI RS0 2600030 00 00 06 0040 36 060 0600030 30 00 00 06 00 06 06 00 06 00 36 06 00 36 06 30 30 06 2 00 2

PROGRAM START AND INITIALIZATION ROUTINES

ERREEA RS R R A IR R R R R R A B A AR p R F R R R B R AR AR F I AP A AR IR B RRF A E

346 F R30I 000 B0 ST 0T 0 00 0 U S0 0 00 060 0 0 I 0 S

419 EE SRR R AR ERF AR AR FF R R R R RS AR R FF R A A SR PR AR IR FE SR

TR B0 3600 00 30 00 00367, 000 30 00 30 30 00 6 30 06 0600 36 36 000 36 06 6 36 06 0646 36 06 3196 36 06 636 26 06 00 36 06 6 06 30

SETUP TO CHECK ONLY THE SPECIFIED HERD

BB E R AR FF IR R RS A E R R F SRR RS E AR SRR E R R B U F RSB RE SRR R S

423 B R B30 00036 36 0030 36 3600 36 36 0636 36 96 36 30 36 30 36 36 06 3690 36 36 3036 30 36 3636 36 3 36 36 06 36 6 36 06 36 36 36

48 EET R R AR ERE RS TR R E R R R E R AR ISP SRR F SR RF R RS LR FFRREF SR 4242

33306036 636063 36 0030 06 0690 360 0 00 6300 0 06020 0 06 00 36 00 6 30 0600 30 00 00 3030 00 06 00 06 00 36 00 26 06 6 2

MAIN ROUTI'E - CHECK ALL HERADS AT ALL ALIGNMENT CYLINDERS

FH R I I 360036000636 0600 06 0636 00 36 36 3090 36 06 36 36 6 06 06 36 06 3636 360 3006 3 36 36 6 36 96 6 36 3636 06 3636 36 3 36

462 RREEEREE R R ERRE R EREE R REEERERRERRR R EREEREEEEEEERERER
g

=i [ I R R I T I TR TP T SI TR P T R T PSS PR SN

FHRER EIR NI 0 I3 300363 036 36 0630 36 00 000 36 96 36 36 36 06 6 36 36 36 36 30 36 36 6 36 36 30 36 36 36 36 36

ROUTINE TO FIND THE TRACK CENTER

BRI I 30003 00 0006 3006 9036 06 06 36 36 36 06 0 36 00 0696 36 06 36 06 0006 36 0 30 36 06 0 26 2 S 26 0 2

S00 FRREFREEFREREEERREREEEER R EEERRNER T EHEEE R REHEEEEREEEREERE R

gs4 SRERREFRRERERFEEEREREREREEFEEEREEREEREEEEREEEEEEFREREERREEREEE
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S9%

623

€S0

gal

FHHE I BT IS I SIS S I I 3 S 0 S S
ROUTINE TO SELECT HERD FOR DDU CONTROLLED HERD ALIGNMENT

g e T e e e g e e e e e e et et

598 S BRI I I HHHHHEHHHEEHHHHEHE R R 435
bal FHHEEHHHEHHHHEEHHHEEHHHENHHHHE HHHE HHHHEHHHEEHHHEE N
S BRI IO HHEEHHHEEHHHHEEHHHEHE
ROUTINE TO FERFORM S,000 RANDOM SEEKS
SHHEEHHEHEHHHHHEHHHHEHHHHENHHHEHHHHEHEHHEHEHHHEHHHEHHEHHHEHEHHE

625 SHHHEHHHHHEHEHHEEHHHHEHHHEEHHHEHH HHE HHHHEHHHHHEHHHHE
648 FHHHEHHHHENHHHHEEHHHEHHHHEEHHHEHHHHEEHHHHEHHHHHEHHHEE
SHHEEEHHHEEHHHHEHHHEEEHHHEHHHHEEHHHEEHHHHE HHHEHHHHEHHHHHE
COMMON ENTRY TO THE RPO4 DRIVER
SHHHHEHHHHEHHHENHHHHHEHHHHEEHHHEEHHHEEHHHHEHHHHEHHHHHHHHHHE

6S2 FHHHEHHHEEHHHHEHHHHEEHHHEHHHHEEHHHEEHHHHE HHHEEHHHEEHHHHHHHE
683 FHHEEHHHEEEE HHHEEHHEEHHHEEHHHHEHHHHENEHHEEHHHHHEHHHENHHHHEEE
gunn:::!?!nuiunuummnlmm*uummmum
SHHHEEHHHEHHHHEHHHHEHEHHHEE HHHEHHHEEHHHEHHHHHE HHHEHHHHHEHHHH

687 SHHEHHHHHEHEHHHEHHHHEHHHEEHHHEHHHHHEHHHHEEHHHEHHHHEHEHHHHHHHE
889 B
FHHEEEHHHEHHHHEHEHHEEHHHHHHHHEEHHHE HHHEEHHHEEHHHEHHHHHEEHHHE
MACRO ROUTINES
SHHEHHHHHEHHHHEHHHHHEEHHEEHHHEHHHHEHHHHEHHHEHHHEREHHHEHHHHH

893 SHHEHHHHHHHHHHERHHEHEHHHEHHHHEHEHHEH HHHEEHHHHEHHHEHHHHEHHH
33 HHHEHHHHEEHHHEEHHEEHHHEHHHHEHHHHEEHHHEHHHHEHHHHHEHHHHEHHHHE

RANDOM NUMBER GENERATOR ROUTINE
SHHHHHHHHHEEHHHHHHHHBHHHEEHHHEHHHHERHHHHRHHHHEHHHHEHHHHE HHE

897 THIS INE IS A PRECISION PSEUDO RANDOM NUMBER GENERATO
EHL" mcz OF 0 ?8”5"‘“33,-1, |
© ISR PC, SRAND ::CALL THE ROUTINE
901 RETURN s sRETURN HERE THE RANDOM
;s sNUMBER WILL BE IN
s s SHINUM, SLONUM
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239 940 RRERERRERARERRRERRERRFRRRRERARERARRRRRRRRBRHRERARRRRRRRRRRRRRE

B48
E;a 33 3333 B IHHE I I3 00 I SRR R R R R R R R R
94e ERROR HANDLER ROUTINE
1 F 3RS IS I IS I I3 3303 3 S

944 THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
aﬂéE ITEH R AND THE ADDRESS OF THE ERROR CALL

8HSSPTIONS IDED BY THIS ROUTINE ARE:

654
22

e 15| M0 B rocons
Eg? ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER

6&? 972 FE3 3030 36 36 330 38 36 96 00 30 30 000 06 30 0 6 36 0038 96 06 06 36 6 06 96 36 36 00 36 36 36 36 36 3606 36 36 36 36 06 36 3636 36 36 36 36 36 36 6 6 0 6 0 %
EE; 69036 3096 36 36 36 30 30 3630 38 38 6 36 30 36 6 36 30 38 36 00 36 36 30 6 36 36 36 38 36 30 36 38 36 06 30 36 36 36 36 36 30 6 30 36 36 0 96 36 36 6 90 36 36 0 90 36 30 36 3% 36 34

ggg o Eggggigsggggsllzzsggligggligslll!ll!!l*l*lilll*!*li!ili*liilii!ii

22; 976 THIS ROUTINE USES THE “ITEM gONTROLTgYTE' (SITEMB) TO DETERMINE
" LppRig g N e R
6 1029 0TI I3 000 30 38 000 36 30 38 06 36 30 38 38 36 30 36 36 6 36 36 36 3830 9600 38 3 06 3638 396 36 30 36 6 3636 36 3690 36 36 36 90 36 36 36 06 36 30 30 2 36 6

5

| 3 B3I HEHEHEHEHHHEEHHHHHEEHHHHHHEEHEHHHHENEHHHHHEEEHHE
1031  TYPE ROUTINE

675
E SHHHEEHHHHEHHEHHEHHEHEHHEEHHHBHHHHEHHHHEHHHHEHHHHHEHHHHHEHHHHH
678

B
RAFTER A LINE

1033  ROUTINE TO TYPE RSCIZ HESSRGE ﬂE§E:GE MUST TERHINRTE WITHR O
BE USED RS THE Fl C

CALL:
1) USING A TRAP INSTRUCTION
TYPE ,MESADR s sMESADR IS FIRST ADDRESS OF AN

TYPE
MESADR
2) USI"GH8VJSR INSTRUESION ; PUSH PROCE SOR_STATUS WORD ON
JSR SE STYPE .,CRLL TYPE ROUTINE
MESADDR ; sFIRST ADRESS OF MESSARGE

REBH B EB PR ERC B
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896
ggs 1076 FEBF LRI L S TR LSRR R BB LRI IR LIRS SRR F RN LR R ER PSR EREFFR4 55 H
933 T TS 2T III ST I IS LIS SL LT FT SIS TEISLLTEILL LTI LSS ET TS LL S
1078  BINARY TO OCTAL (ASCII) AND TYPE
701 HERRE RS LSRR U BRI P LB R G BB B BB PP R LT LB YIS YRS BA LS RE AP AL LB LRSS 2
;35 1080 m;s R?UTHE 1S ussg 10 cumcs n 16-BIT BINARY NUMBER TO A 6-DIG
% gﬁl_vfbs- §E";muuug5 73’2&19 swﬁness ZEROS AND NUMBER OF DIGITS
707 " MOV NUM, -(SP) ; sNUMBER 70 BE_TYPED
708 TYPOS :CALL FOR TYPEOUT
709 BYTE N ;,n:x T0 &6 FOR NUMBER OF DIGITS
711 : s 1=TYPE LEADING ZEROS
;ig : :0=SUPPRESS LEADING ZER
714 $TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE
715 : §TYPOS OR STYPOC
716 . CALL:
717 MOV NUM, =(SP) ; sNUMBER T0_BE_TYPED
;ig TYPON s 3CALL FOR TYPEOUT
guwoc---smm HERE FOR TYPEOUT or A 16 BIT NUMBER
" MOV NUM, -(SP) : sNUMBER TO BE TYPED
TYPOC ::CALL FOR TYPEOUT

1154 PR E R R R R R R R R R AR AR F AR E R R AR R AR E RN SR H A SRR AR SRR B R AR

3303630 33636 369636 0038 36 0698 36 36 36 3036 3606 36 36 6 36 30 36 3636 36 366 36 36 63696 636 9636 96 36 36 6 3636 6 36 96 36 36 636 36 3 36 3 3 36 ¢

1156  CONVERT BINARY TO DECIMAL AND TYPE ROUTINE
FHHHEHHHHEHHHEHEHHHEHHHHEEHHHEHHHHE HHEE

1158 THIS noggsﬂe IS Hgs? T0 CHRNGE A _16-BIT BINARY NUMBER TO A S-DIG
IMAL ( 1) NUMBE IT. DEPENDING ON WHETHER

* ss%vs OR NEGRTIVE ﬂ SPACE. OR A MINUS SIGN WILL BE T

BEFORE HE FI IG IT OF THE NUMBER. LEADING ZEROS WILL ALWAYS

MoV NUM, -(SP) PUT THE BINARY NUMBER ON THE S
TYPDS GO TO THE ROUTINE

1222 BRI 03600 000030 200 0TI RN D R R RN E R R RREERREREREERR

LD PN TR PRI

P
t—
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leed

1239

1258

36 36 36 38 30 0 30 36 30 30 6 38 96 30 36 36 8 96 36 36 46 3 36 96 36 36 36 06 36 36 36 96 36 36 36 6 36 36 36 96 3 36 36 36 36 36 36 36 30 30 31 36 3 0 3 36 30 0 00 30 36 2 20 20 0

TRAP DECODER
FHHHEEHHEHHHENHEHHHEEEHE HHEEHEHHHHEEENHHHHHEEEHEHHHEEE R R

leeéb  THIS ROUTII! WILL PICKUP THE LOWER SYTE OF THE "TRAP™ INSTRUCTIO
AND USE IT TO INDEX THROUGH THE TRAP TABLE FOR THE STARTING ADOR
OF THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL
GO TO THAT ROUTINE.

6000036 36 00 30 36 36 96 3600 30 30 30 06 30 36 38 36 00 36 30 38 36 36 06 30 96 36 36 36 30 06 06 00 36 3 00 00 36 30 0 26 36 30 0 30 30 20 0330 0 0000 2 20 20

TRAP TABLE
F38 3 96 96 36 36 36 36 38 96 36 36 36 36 36 36 36 36 0 36 36 36 38 3096 35 30 90 36 36 36 36 36 36 36 36 3 6 36 36 36 36 36 36 6 96 36 36 36 36 36 36 0 90 36 30 30 30 6 3 0 0 0 0

le4l I? PE@*WRQN&JCW STARTING ADDRESSES OF THE ROUTINES CALLE

33303 30 30 3030 00 36 30 3630 06 30 36 30 30 00 30 30 0 00 36 36 30 38 16 36 36 36 36 36 30 36 36 6 06 36 36 36 36 36 36 36 30 36 3636 36 36 30 36 3 36 36 30 36 3000 30 36 6

RH11/RPO4 DRIVER (REV. 0.9)
3 303096 36 36 3000 90 300 36 36 36 36 36 36 0 36 36 96 36 36 3696 3 36 0 96 3696 3636 38 36 6 96 36 36 3636 36 36 36 38 36 36 36 36 36 36 390 36 06 36 36 30 36 6 3 6 30

i2gb0  COPYRIGHT (C) 1974
DIGITAL EOUIPPE?gT CORP.

MAYNARD, MA 01
AUTHOR: ' JIM LACEY
1266  STORAGE FOR H'O'iil, RHER1, RHER2, AND RHER3 ON AN ERROR "2" OR "S
=

1277 MHO m\'isgc é EI?SLT?RS (DRVACT=8 BYTES)

ors MRB }%ﬁg g*& ﬁ %H& EiTTIl:'I chERROR RECOVERY OPERATIO
1291 ABLE OF DRIVE STATUS II'IJICRTORS (DRVSTA=8 BYTES)

s FEiTe B e o

IMPLIES DRIVE IS UNSAFE OR NONEXISTENT

1305  TABLE OF DRIVE TYPES (DRVTYP=8 WORDS)
DRVTYP WILL cormu THE DRIVE TYPE OF ALL ONLINE, OFFLINE
UNSAFE DRIVES. IF A DRIVE IS NONEXISTENT DRVTYP WILL BE ztno

1318  TRANSFER WAIT FLAG (TRNSWT=1 WORD)
THIS IS A_ONE WORD QUELE. IT WILL CONTRIN THE ADDRESS OF
“DPB” OF THE I/0 OPERATION
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1324

1332
1333

1338
1344

1358

1370
1378

1386
1387
1398
1404

1417

SEARCH WAIT KEYS (SRCHWT=] WORD)
THIS IS A ONE HO OUEUE TMT HILL CONTRIN A KEY FOR_EACH OF
OMMPD FOR THE 1/0

THE DRIVES
REQUEST THRT IS RT Tl-%% i
EACH DRIVE IS ASSI IT, STARTING ﬂT BITOO FOR DRIVE O.

RPO4 DRIVER RCTIVE FLAG (RCTDRV=1 BYTE)

ACTDRV>0 THPLIES DRIVER 1S ACTIVE -

SOFTHRRE TIMER ROUTINE ACTIVE FLAG (RCTSTR=1 BYTE)
TSTR=0 IMPLIES SOFTWARE TIMER ROUTINE IS INACTIVE
RCTS1I’R>U IMPLIES SOFTWARE TIMER ROUTIMNE IS ACTIVE

mb?%ﬂ IﬂPLufgnl&ga I.N.%sém

ULDFLG> UNLOAD COMMAND IN PROGRESS
ULDFLG¢ IlPL%Eg UNLOAD COMMAND IN WARIT QUEUE

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

SAVE REGISTERS FLAG (SAVEFG =1 WORD)
SAVEFG <0 IIPLIES SAVE THE Rﬂll/RPO'i REGISTERS WHEN THE
OPERATION_IS COMPLETED AS PER (DPB+1

TbPB+14), AFTER AN ERROR. " L/RPOY 'REGISTERS, AS PER

SEEK FLAG_(SEEKFG=1 WORD)
EKFG=0 IMPLIES Ivl'EN TI'E DISK ADDRESS ISN’T IN THE WINDOW
DATA TRANSFER S A_SEARCH COMMAND

%&%I%lﬁ? &R TRNSFER WILL DO IMPLIED SEEKS,
TIMEOUT TABLE (TIMER=8 WORDS)

THIS TRABLE CONTARINS THE TIME ALLOWED FOR AN OPERATION
OATA TRANSFER UNDERWAY INDICATOR (DTUW=1 WORD)

DTUW<O IMPLIES NO DATA R_UNDERWAY

DTUW=+N ( N=0 TO 7) IMPLIES DATR TRANSFER UNDERWAY ON DRIVE
ATTENTION BITS TABLE (ATABIT=8 BYTES)

THIS TABLE CONTRINS THE CORRESPONDING BIT TO ERCH DRIVES
ATTENTION BIT

RPOY TO RH11 “"MASS CONTROL BUS PARITY ERRORS™ (MCPE) ALLOWED BEF
CALLING IT FATAL (MCPEMX=1 WORD)
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1422

1427
1429
1431
1433
1436
1459

1500

1562

1608

1645

STORAGE_FOR RPADR (THE FIRST ADDRESS (776700) OF THE RH11/RP04)
RPVEC (THE VECTOR ADDRESS [254)), AND RPVEC+2 (THE BR LEVEL (5)}

MAXIMUM NUMBER OF LOOK AHERDS ALLOWED IS 4 (MXLACT=1 WORD)
MAXIMUM DELTA DELAY IS 8 SECTORS (MXDLTA=1 WORD)

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

MAXIMUM SEARCH FOR I/0 WINDOW IS S SECTORS (MXWNDW=1 WORD)
DEFINITIONS OF THE RH11/RPO4 ADDRESS INDEXES

RH1 /RPUH DRIVER 1 CODE

THIS QUTINE H%EL DETERHINE HHICH RPOY _DRIVES ARE
AVAILABLE FOR THE DRVSTA INDICATOR
T0_THE_PROPER STRTE FOR ERCH DR IVE.

ggIE: THIS ROUTINE CALLS DRVINT

JSR _ -PC,RPINIT
RETURN

DRIVE INIT. ROUTINE
THIS ROUTINE DETERMINES IF A DRIVE EXIST AND IF IT IS
AN npgq. IF IT IS, A "READ-IN PRESET* IS ISSUED AND rmaa
IS SET 10 A “1. tHEN MOL, DPR, DRY, AND VV ARE CHECKED T
INSURE THEY ARE ALL ON A *1*. AND DEPENDING ON THEIR ms
ganLvEm IS SET TO THE PROPER CONDITION.
MOV $DRVNUM, R1 ;onm-: NUMBER TO Rl
MOV RPADR, RY s UNIBUS nooaess OF RH11/RPO4 (RH
JSR RO, DRVINT ;CALLED BY A_JSR
RE TURN1 ERROR OCCURRED (PARITY)
RETURN2 :NORMAL RETURN
gﬁssr PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST
JSR RO, 38RPOY sCALL THE RPOY DRIVER
PNTRDR :ADDRESS OF POINTER OF DR vss PA
RETURNL RETURN HERE IF QUEUE IS F
RETURN2 RETURN HERE IF REGUEST IS m QU
gmmzsn—cnueo FOR A PARTICULAR DRIVE
MOV $DRVNUM, R1 :DRIVE NUMBER TO Rl
JSR PC,OPT :SETUP A COMMAND
ggmﬂm INITIATOR
MOV $DRVNUM, R1 :DRIVE NUMBER
MOV $0PB, R2 AODRESS OF DPB
JSR PC,Cl? :CI?= CI1,CI3, OR CI4

;CI1=DATA TRANSFER

e

O
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1830

1873
1887
1914
c078

clod

2169

ez2le

2256

; CI2=SEARCH _REQUESTED BY DATA XF
;CI4=NOT DATA TRANSFER

E%EE AHEAD ROUTINE

B s e

O ) A e
RETURNI RETURN

RETURNZ STQRT R SEARCH
RETURN3 :START A DATA TRANSFER

INTERRUPT SERVICE ROUTINE

TRANSFER DONE ROUTINE

SPECIAL CONDITION ROUTINE

RPO4 TIMER ROUTINE

vage MOV $TIME,-(SP) ;ELASPED TIME IN MILLISECONDS ON

JSR RO,RPTMR :CALL RPOY TIME ROUTINE
SOFTWARE TIMEOUT ROUTINE
CALL: STO
MOV 8DRVNUM, R1 ;DRIVE NUMBER
ISR RO,STO :CALL--DRVACT MUST BE NONZERO
RETURN
légETLINE T0 READ A RH11/RPOY REGISTER
ISR RO,RD.RP :GO READ A REGISTER
INDEX sREG. INDEX FROM BASE
ERRADR :ERROR ADDRESS--PROCESS ERROR ST
:AT THIS ADDRESS
RETURN :CONTENTS OF REG. IS ON THE STAC
g%mﬁ T0 WRITE A RH11/RPOM REGISTER
MOV DATA, =(SP) sDATA TO BE LOADED ON THE STACK
ISR RO,WRT.RP :CALL THE ROUTINE TO LOAD(WRITE)
INDEX :INDEX OF THE REGISTER TO BE LOA
sgnnon :ADDRESS TO RETURN TO ON AN ERRO
TURN :ERROR FREE RETURN
ggﬂnne T0 SAVE THE RH11/RPO4 REGISTERS RS PER DPB+14
MOV $DPBNUM, R2 :DPB_POINTER TO R2
JSR PC,SVRH1 1 :SAVE THE DRIVES REG’S
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2284

230S

2359

2383

2395

e4l1?7

2433

2450

ggEEINE TO SET THE INTERRUPT WITHOUT GETTING A "TRE"
MoV #DRVN H Rl ;DRIVE NUMBER TO RI
JSR P8 ;SE* EIE”
RETURN

QUEUE COUNT

ggEEINE TO CLEAR ALL OF THE REQUEST QUEUES
JSR PC,CLRQUE

EMPTY THE QUEUE SPECIFIED BY Rl

CALL

MOV DRVNUM, R1 :DRIVE NUMBER TO Rl
JSR Pc,EMPtYQ ’

ROUTINE TO PUT A REQUEST IN GQUELE
CALL

Mov  sope RET  DDRESE OF PARAMETER BLOCK

B Beie (TR

RETURN2 RETURN HERE IF REQUEST IS IN QU
ROUTINE TO GET THE "DPE" ADDRESS OF NEXT REQUEST IN GUELE

MOV SDRVNUM,RI DRIVE NUMBER TO

JSR PC,GETREQ co GET THE REGLEST

RETURN OF THE REQUEST

sR2="DPB" ADDRESS
sR2=0 IF NO REGUEST IN GUELE
ggEEINE TO "POP" THE REQUEST FROM QUELE
MoV $DRVNUM,R1 ;DRIVE_NUMBER TO R

JSR PC, POPQUE :CALL TO REMOVE nsoussr

RETURN :R2=ADDRESS OF DP8 REMOVED
ROUTINES TO SAVE RO-RS AND R1-RS
CAL:  OWR0S 0. SAVROS

TURN ' :R0-RS IS ON THE STACK

CALL:  ‘SAVRIS

ISR RO, SAVR1S

RETURN :R1-RS IS ON THE STACK
UPON RETURN FROM SAVROS AND SAVRIS THE STACK WILL LOOK LIKE:
+] RO
+] Rl
+06 R2
+04 R3
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2500

2559

2593

+0c R
2467 TOP RS
2478 ROUTINES TO RESTORE RO-RS AND R1-RS
CALL: GETROS
JSR RO,GETROS
RETURN sRO-RS HAVE BEEN RESTCRED
CALL: GETRIS
JSR RO,GETRIS
RETURN ;R1-RS HAVE BEEN RESTORED
Z<33 EEREREEEFFREEEEREEREEERERERRRERREFRRERERRRERERERRRERRREER R R LR
EREEREREREEERERRPRRERRREEREERREERRERREEEREERRRFRREERRERRRREREE R RS
DATA PARAMETER BLOCK
REREEEREERPEREERERERFRERERRREEEREREFREREEREERREERRERREERREEEEREEE#
2502 EREEFEERREERRERRREEEEERREEREEERRERERREEE R R R R E R ERREERRERE S
2557 HEEEERERFEREREREREEREFEREERELEREEREREREREEREEEEEHEREHEEERERE SR
FEFEREREREEREREERREEEEEEEERREEEREEEEEREEEEREREEREE R0 % %5 %
HERD CODE TABLE
EREREEEEREEEREEREREREREREREEEERREEEREREEIHEHHRH 5 155X %
skl FEEREEREEREERERREREEEEERERREREEEEEEERRRREEEER R EREERREERRREEER
2591 EEREREFEEEREEREEREREREEEEEERERREEEEEEREEEREREREEREREEEFEEEERER
EREFERFEREERREEEREEERRERFEEREE IR EEE R R EHEEE R H RS EEE
OFFSET CODE TABL
ERREERRERERREREEEEEEREEERREEREEREEEEREEEEEEREEEEEEEEEEEEEEEEEEREE
2885 ERREEREEEREERREEREERE R R R R R RREERRER R R RRERERERREERRERRRRES

2698 H R 00 I 0TI I I RN R AR
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2700

FERRERRRRERERNE R R RERRRARFRRIRERRTE AR RREARERBRERRERR RS 2RIRRR2E

MESSAGES
RFRRERRRRERERERRRERREPRR RS IR RN RESRRERERAERRRFRARRERRRRERE R RS

2702 FEERERER RN PRI RERRIF SRR R R ARSI RIS RES PRI RFFF RS RESRR555S
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DERPMB.P1]
1055 '
1056 .TITLE MAINDEC-11-DERPM-B8
iosv :gop}rg‘x‘cug (C) 1973 1974 1975
}§§§ : némb QUIEHENT LORP.
}&é iPROGRAH BY C. MESS
1063 mus PROGRAM WAS ASSEMBLED USING THE POP-11 MAINDEC SYSMAC
{%},’ .pncuncz (MAINDEC-11-DZQAC-R2).
iggg 000001 tm-
}ggg .SBTTL OPERATIONAL SITCH SETTINGS
1070 5- SWITCH USE
1071 # eeeeee
1072 L 1S Esn
1073 'y 13 muan ROR TYPEOUTS
1074 'y 3 LOOP ON ERROR
1075 'y EHECK ONCY THE SPECIFIED HEAD
1076 Ly 1 00P ON THE CURRENT HEAD
{% L3 0 YPE ALL TRACK CENTER VALUES
i% .SBTTL BRSIC DEFINITIONS
1081 ¥ INITIAL gonzss OF THE STACK POINTER ¥ 1100 ##*
1082 001100 STACK=" 11
i% E%V ﬁm ;18RSI ner}gmon OF sgggsn CALL
1085 177776 Pg. gﬁ%: . ::%Esggs * h:s aoag .
1086 .EQUIV PS,PSK
1088 s BIRe 1 B OCRAN, INTERRUPT REGUEST REGISTER
1089 177570 SRz 177;?75 i GuITCH aécE :
igg? 177570 DISPLAY=SWR
1082 - ¥GENERAL PURPOSE nscxsrsn NITI
i 3 AR
2 E 3 g5 e
ilm Rd= ,5 Eim cfg;g
1899 e i CENERAC RECISTER
i Ty & B e
ﬁ% .EQUIV 39 PC 5;% TE
1104 - ¥PRIORITY LEVEL DEFINITI
iz g S I L
g .0
g e i ERIGRITY LV ¢
1108 800200 PRY= 200 ssPRIORITY LEVEL §
1116 000240 PRSz 240 :!PRIORITY LEVEL S
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BRSIC DEFINITIONS
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DERPMB.PILI

Y LEVEL 7

+ sPRIORITY LEVEL &
;PRIORIT
IYCH RSS&STER“ SWITCH DEFINITIONS

’
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’

O
b e

SIRALBIS = e
S tenmoce, ., SIS e,

INITIONS (BITOO TO BIT1S)

37 30
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sy PEFHGERS w. A ASSSEEEERas Eel Al Osas alsadogRERanas
at wawwwwmm g9dssssdssas mwmmmmmmmmmmmmmmmmx&xesmm
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i VR

; #BRSIC “CPU™ TRAP VECTOR ADDRESSES

ERRVEC= 4 +:TIME OUT AND OTHER ERRORS
RESVEC= ; nzseavso AND ILLEGAL INSTRUCTIONS
Tgpvecm sy 1

TRTVEC= 1IN TRAP

foTvEcs 20 ..mmgox;;u}%;afwn #%SCOPE**
fonas: & g

%ﬂT ‘=: s .MRTORR;PBRP (EMT) #*ERROR#x

rx' "vs" c - '33 ,,mm'xs' YBOARD VECTOR

TPVEC= ::TTY PRINTER VECTOR

Pmovsc-aqo : PROGRAM INTERRUPT REQUEST VECTOR

.SBTTL TRAP CATCHER

;lRLL UNJSED LOCﬂTIONS FROM "l = 776 CONTRIN R “.+2 HALT"
!SEOtENCE ’éLhE APS_AND INTERRUPT
#LOCATION O CONTRI T0 CRTCH IMPROPERLY L VECTORS

.SBTTL STARTING ADDRESS(ES)
.=200
JMP J8START ;:JUMP TO_STARTING MDRESS OF PROGRAM
THE PROGRAM - ADDRES

InP JSTART 'AESTART T S CHANGES TO
:"INIT® AFTER PROGRAM STARTED INITIALLY
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(EREREERR R REERERERERR R R RERERERRER AR RN RN ERRRERRERRRRER R AR

.SBTTL COMMON TARGS
#THIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS
aUSéB IQB#HE g GA "

.=1100

RS worD O g;gournxus 882"°"cgﬂ§jﬂasn
SERLE: B¥¥E ; i EONTAIN CHROR FLAC
SICNT: .WORD O ;;conmms SUBTEST ITERATION COUNT
&% ‘HoRb 1§ 3!3%9% ;38% RN FOR Enngns
fﬁ%ﬁgi?ﬁg ? ;ﬁﬁ? #?1 gﬁf
ME Zu% 0 ::eom § PC_OF LAST s%n INSTRUCTION
SGDADR: .WORD O ;. OF *
unmqunMi 0 JOF '8 mna
SS00AT: [HORD O 8 iiﬁ DRTA"
o iuom: 0,0,0 E:'}‘n N SERVED--NOT TO BE USED
igéi 1;E§g DITTY

: 177564 : :TTY PRINTER STATUS REG.
STPB: rnﬁf : 1 TTY PRINTER BUFFER REG.
SPILCE: BYIE 9 P%ﬁﬁﬁ;!%&?‘“‘ RACTERS - REQUIRED
sr%ugi :SHE 12 ) ILL A "LIPERFEED'
§é§E§?= :§§E 9?/ T iEEL AVAILABLE™ FLAG (BIT<07>=0=YES)
SF: = .RSC i (13 e
i D R
;%ggfiﬂﬁg ; ;K §§¥%§h5ﬂ§%§m SSAGES
wthZﬁﬁ; 3 hﬂ?&r
e | LT Ry
us; . E ORE THE
i AT R VR e TR

§ HEHHEHEHHEHEHHEHHHHEHEHHEHEHHEHEHHEHEHHEHHEHEHHEHHHHEHRHHEHH
.SBTTL RPOY ADDRESS & VECTOR LOCATIONS
 SHEEIHHHEHHEHHHEEHHEHHEHHEHHHEEHEEHHEHHHEHHENHHEHHEHHHE HHE

SRPADR: .WORD 176700 ;RH11/RPOM UNIBUS ADDRESS
SRPVEC: .WORD 254 RHIIIRPOH VECTOR RDORESS
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.SBTTL ERROR POINTER TRBLE

: ¥THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
':E*‘n%’x‘Sﬂ" CLTEND. "THIE NUMBER INGTCRTES EHICR TTeN TH: m%Pnafs IS PERTINENT.
8* "?t *E y gEo HE ONLY PERTINENT DATA IS (SERR

*NOTEE ERCH ITEM IN THE TRBLE CONTAINS 4 POINTERS EXPLRINED AS FOLLOWS:
s ¥ EM POINTS TO THE ERROR MESSAGE
s ® §: i § 'm HERDER
¥ T : PO
s ¥ T0 T DRTR FORMAT
SERRTB:
;ERROR 1
§H1 s ILLEGAL RH11 INTERRUPT
0
ERROR 2
s UNEXPECTED ATTENTION DETECTED
DRV RHAS
DTe DRTR POINTER
DFe DRV DEC, REG=0CTAL
sERROR 3
EM3 HRSSBUS CONTROL BUS PRRITY ERROR (SEEN BY THE RH1l)
D¥3 TQRDDR OF REG CONTENTS
Brg " 05%. Eﬂ XCEPT DRV
;ERROR 4
TRO& EggRPﬂR}TY ERROR (SECiH BY THE RPOY)
™ DRTR
BFH OCTRL
;ERROR S
EMS sATTEN FROM AN OFFLINE OR LNAVRIL DRIVE
B'?S :%m&rﬁnm
DFe ;OCTAL
sERROR & s RESERVED
0
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s RESERVED

:DEVICE ERROR
T
:ALL ARE OCTAL

Q€] | CE2 D1 ERI,ER2, ER3
g&htk

ﬁ Utk %s%n U INCHES CYL
:DATA |=oxme§c

sBOTH ARE DECIMAL

;HERD OUT OF ALIGNMENT BY MORE THAN + OR - 1200 U INCHES
;HERD CYL

;DATA POINTER

DECIMAL

;FRTAL MASSBUS PARITY ERROR

;UNCORRECTARBLE MASSBUS PARITY ERROR
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ERROR POINTER TABLE
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.SBTTL RPO4 DRIVER COMMANDS
§ BRI I R R R R %

= 101 :NO OPERATION
UNLOAD= ius ;gn.oao
L= 18? . Snga.xsmrs
DRVCLR= Hl iDRIVE CLEAR
SET= ug ,5%&?‘
PRESET= 131 SREAD IN BREGET " LINE
ACK=z 125 l :PACK ACKNOWLEDGE
SEARCH= 131 : SEARCH
GETREG= 141 :GET REGISTERS
FMT= 143 :SET FORMAT (8 ECI OR HCI)
Roe- 1e1 RRTTE CHECKCDATA
155 Emnf CHECK HERDER & DATA
WRTROS 163 HURTIE HEAOER & DATA
noo'é?; 19:1' int:&) oﬁn
ROHD= 173 :READ HEADER & DATA

§ NN HHEEHHE HHE HHEHHEEHHEEHEEHHEEHHEHHEEHHEEHHEHEHEE
.SBTTL PROGRAM START AND INITIALIZATION ROUTINES

STARTING ADDRESS = 200
RESTART ADDRESS = 204

§ SHHEEEHHEE I HHEHHHHEE HHEHHHEHHHHEEHHEEHHHEEHHHEE O HE
*OCK ouT INTERRUPTS
IRST LOCATION TO BE CLEARRED

START:
SchtheRe il
:CLERE MEMORY LOCATION
EETUPB?ﬁg §§a53 POINTER
;EMT VECTOR FOR ERROR ROUTINE

L

’
VECTOR FOR TRAP CALLS
c+2; LEVEL 7

176543 SHINOM $INT RN HUHGER ToR
§ ey Ms w:wlo'“"

INIT
» TATLE

' IXEGND
$CRLF

¥
&

SP
SEMTVEC

18:

FEEE Rl EEI N

g3
“
=
=
z
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PROGRAM START AND INITIALIZATION ROUTINES

P11
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onvs‘"u}‘&B 10 PAR BLOCK
SPECIFIED HERD

OPERATOR ENTRY GOES HERE
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.SBTTL SETUP TO CHECK ONLY THE SPECIFIED HERD

LﬂE

THE DRIVE N.MBER
ﬁS AN

ﬂV

IUED WITH DDU

= CHECK ALL HEADS

LOCK SET

LOCKED
NlﬂITE LOCKED
GN VERIFY, OR EXERCISE

-
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{1IOVE RPOY AOORESS 10 DRIVER
smrgnm?
il
Xy
NUMBER
"i“ b’; NOMBER OK
ouz ON_MARK

;BR_IF NOT SET
CHECK OM.YS%E
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A
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002007
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104400 014660
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SETUP TO CHECK ONLY THE SPECIFIED HERD

LTI

013114

001200
013114

013114
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s REREERERERREREE NIRRT T 000 063030 3020300030 00 00 00 30 3630 30 0 00 00 00 30 30 20 00 0 0 0

ONEHD:

18:
cs:

43:

TYPE
JSR

ENTCYL
gg.cerosc
(SP)+,DPB+CYL
8350, | TOLER
84, DPB+CYL

$400. ,OPB+CYL

#150., TOLER
#245. ,0PB+CYL

33
(SP)+, SHERD
3}9. , $HEAD

BRDTRK
2
HDZERO
RS, DRIVER
%ebﬂﬁxvsn

SEEK
PC, CHECK
INT

;ASK FOR CYLINDER ADDRESS
;GET THE CYLINDER RDDRESS
:"CR’ ENT

sMOVE 'T TO

iSET INTTIAL AL _"ﬁr’%%ﬁ'éms T0 350 U INCHES
'BR IF I i

C
’cvumT Istluu
i8R 1¢ q%;mmcs T0 150 U INCHES
552“5'"'135 CYLINDER < 240
:BR_IF CYLINDER = 245
:REPORT INVALID CYLINDER
L TNOER 46 DEFAULT MESSAGE
YL INDER AODRESG

T3

L
;
-
¢
%

0 DEFAULT MESSAGE
TORAGE

=8

BRATE :
FOR RECALIBRATE

0 THE SPECIFIED CYLINDER
IVER_SEEK CODE :

THE HERD

DRSS
o
g

5 I I3 00 063036 36 36 36 36 36 06 36 36 36 00 3036 36 36 36 36 360 36 96 0036 36 36 36 36 36 96 30 36 36 36 36 36 36 90 36 06 00 38 36 36 36 36 36 36 30 3636 30 36 36 30 30

.SBTTL MAIN ROUTINE - CHECK ALL HEADS AT ALL ALIGNMENT CYLINDERS
§ SHEHEI I HHEE O I R

CYLDER:
18:

JSR
WORD

RS, DRIVER
-
.123.' OLER
RS gnivsn
$HEAD1, RY

PC, 2§

#400. , DPB+CYL
$350. ' TOLER
RS, DRIVER
SEEK
$HEAD2, RY
PC, 2%

#4, DPB+12

;RECALIBRATE TO RESET THE
; CURRENT CYLI?DEERREGéSTER
GNMENT T ggﬂﬂg§:= 1S0 U IN

-—ew
B
2
-
D
e
Ly

SS OF 0 - 18 HERD TABLE
;CHECK ALIGNMENT ALL HERDS, CYL 245
;CHANGE CYLINDER Tg 400
;CHANGE ALIGN TOLER TO 350 U INCHES
;SEEK_TO CYLINDER 400
;ORIVER SEEK CODE '

; RDDREE

; CHANGE HEAD TRBLE
;CHECK _ALIGNMENT AT CYL
;CHANGE CYLINDER TO 004
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MRIN ROUTINE -

0032se
002360
000365
000226

013172

004737 002360

1044
0001

B0s%4 100409

4
002366
002372

74

g

004737

S

z

§ 2000
Fera

G
9

et L) b=
U’!g
e
o

S888
§§5§

2200
T
aRy

3

015164
0015e4
ooile2
002376

013164

001166

0011686

001174
175520
1Dl'l

LO3
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cs:

3%:

CHECK ALL HERDS AT ALL ALIGNMENT CYLINDERS

JERRD Rstoaxven
RO BRKs
MOV caﬁs DPB+CYL
MOV OLER
JESRD RS onlven
MOV OHERDI RY

SR

YPE sﬁonsc
IMP NI
MOV (RH)+ $HERD
BMI 33
JSR PC, CHECK
BR 2%
RTS PC

;SEEK _TO CYLINDER 4

B VER ENNSN?ERT CYL 004

:GO BRCK TO CYLINDER 245
CHRNGE ALIGN TOLER BACK TO 150 U INCHES

goénwﬁ SG°0F 0 <18 HEAD ADDRESS TABLE
nscmggo&;mr AT CYLINDER 245

GET NEXT DRIVE OR

NB ggDRsaS FROH TABLE

CHECK THE ALIGNMENT
;GET NEXT HEAD VALUE
sRETURN

s RRRRRERRRRERRERERREEERERERRRRRRPRR R RRRRRRRRRRRRRRERERERERER

.SBTTL ROUTINE TO FIND THE TRACK CENTER
3 R R

CHECK:

18:

cls:

4S:

CLR OFFDIR
CLR BITIND

MOV $1200. ,R2

MOV $97. .R3

MOV corr?aL nx

MOV AD,-lSP

SWAB SP

JSR RO WRT.RP
RHDA

INIT

MOVB  (R1)+,DPB+CODE
SUB #25. ,R2

BR 218

MOVE  -(R1),DPB+CODE
ADD #25,

JSR RS, DRIVER
_WORD OFFSET

st BITIND

BEQ 108

BIC $77777 , REG+RHOF
CMP R£c+nubr,51ucuc
BNE 43

DEC

BEQ 8%

ST OFFDIR

BEQ 18

BR 2§

ST OFFDIR

BHE ss

MOV

MOV c-lauo ,R2

MOV

MOV !ENDTBL 1

CLERR THE OFFSET DIRECTION INDICATOR
SIGN BIT INDIC

;HERD VAL S
;SWITCH FOR RHDA LOAD

s LOAD HgTH HERD ADDRESS
sREGIS SS
s UNCORRECTABLE PARITY ERROR RETURN

OFFSET VALUE TO PARAMETER BLOCK
CRE OFFSET VALUE
BYPRSE Rsxsgég DIR SETUP

: VALUE TO PAR BLOCK
; INCREMENT OFFSET VALUE
$OFFSET" THE DR

FSET OP

; OF CODE

s INITIAL SIGN VALUE STOREC ?

sBRANCH IF NOT

sKEEP ONLY THE SIGN VALUE

:SIGN CHANGED ?

sBRANCH IF IT DID

sDECREMENT THE OFFSET ATTEMPT COUNTER

sBRANCH IF OFFSETS COMPLETED
:SEE WHICH DIRECTION

sBRANCH IF FORWARD

sREVERSE DIRECTION
'FINISNED WITH REVERSE ?

s BRANCH IF

YES
sSAVE THE SIGN CHANGE VALUE
s MAXIMUM NEGATIVE OFFSET VALUE
sMAXIMUM NUMBER OF OFFSETS
sBEGINNING OF NEG DIRECTION VALUES
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002674
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ROUTINE TO FIND THE TRACK CENT

00S137 001166

001170
001174 cs:

001174

000001 177570

%55%?5%

001200

—
R25
—
n

6s:
001164

014463 -
177777 001164

001162
013114
001174
B3

1 %

Bl1S:

Roos
LR

i

100000 177570

g
5

§§

177570 78:

§
—

002376
000001

-

177570 BS:

[
828
]
[Sspay
s [#% ]

118:

3

001162
013114

D14454
001153

=

177570

177570 9%:

Q93

108:

9

077777 013154

CoM

B

RDD

MO3

OS-OCTE76 15:01 PRGE 39

OFFDIR
lTIND

PLUS,R2
R

, PLUS
oguo » SWR

R2
. 44

?gLER R2
¢
12

9%
Re,-(SP)

: ToPLN
61%

$HEAD, - (SP)
DPB+CYL,-(SP)
PLUS, -(SP)

SCRLF
;gLER,(SP)+
#SW1S, SWR
78

#SW1, SWR

P
CHECK

SHERD, - (SP)
DPB+CYL,~(SP)

BITIND
877777 ,REG+RHOF

;SET REVERSE DIR_INDICATOR

L L

sADD THE TWO SIGN CHANGE VAL

RO Bl
SRt T T T

o e
B e
ESSNéF TRRCK EENTERLINE WITHIN TOLERANCE

s REPORT THE ERROR
sCHECK_FOR LOOP_ON ERRO
SRVE TRRCK CENTER VQLUE

BR EF NOT
; TYPE THE HEADER
;CLEAR THE INDICATOR

; sSAVE SHEARD FOR TYPEOUT

;3G0 TYPE--DECIMAL ASCII WITH SIGN

; $SAVE DPB+CYL FOR TYPEOUT

,.GO TYPE--DECIMAL ASCII WITH SIGN
;SAVE PLUS FOR TYPEOUT

:3G0 TYPE--DECIMAL ASCII WITH SIGN

;SEE_IF HEAD IN TOLERANCE

iBR IF IN TOLERRNCE

ERLIFI ERROR ?

;HEAD JUST TYPED OUT OF TOLERANCE
iSWITCH

1 SET
:BR_IF SET - LOOP ON HERD
,55"#':‘ HEAD AGAIN
CK SWRO

'BR IF SET
'REPORT > 1200 ERROR
'GEE IF LOOP ON ERROR

; $SAVE SHERD FOR TYPEOUT

;3GO TYPE--DECIMAL ASCII WITH SIGN

,,SRVE DPB+CYL FOR TYPEOUT

;3G0 TYPE--DECIMAL ASCII WITH SIGN
')15?0 U INCHES' MESSAGE

;CR

HRLTFIEOERROR ?

;HEAD JUST TYPED OUT OF TOLERANCE
sSEE IF SWITCH 9 SET

.x NOT s; GET NEXT
:SET, DO THE HEAD AGAI
:SET THE SIGN BIT moxcmoa
:LEAVE THE SIGN BIT




NO3

MAINDEC-11-DERPM-B MACY1l 27(732) 0S5-0CT-76 15:01 PARGE 40
DERPMB.P11 ROUTINE TO FIND THE TRACK CENTER

16 737 013154 001172 MOV REG+RHOF , SINCNG :STORE THE SIGN CHANGE BIT
P8 BB WX ¥ % =
i g;g PREEEREREERREFEEREFRERRRERREEERREREREEREREXRERERERERREERRXEERERRE
i"’m .SBTTL ROUTINE TO SELECT HERD FOR DDU CONTROLLED HEAD ALIGNMENT
iII:S"' $ FERERERREREREEERREREREEEEEEREERREEEEEEEEEEEEREREREEEEEEEEEEEREE
1655 0030SN 10WM00 Q14633 DDUALN: TYPE  ,ALIGN {TXPE. *AL
1656 003054 104400 014762 TYPE ALN2YS s 'POSITIO nso AT 245’ MESSAGE
165/ D000 Zla7s7 D0O36S 013114 noy ggqgnieggww. :'33“0 CYLINDER ADDRESS
15?3 6'3%3 %‘1537 JWORD  RECAL :DRIVER cgﬁé FOR RECALIBRATE
1660 onaim 00‘!?37 003252 Janm nstonxven sg%x T0 CYLINDER 245
i b
iggé 18 ?89% 015030 18: 'rvgs siumo 3 VFR % Nwé&x
1663 003106 004737 003642 JSR PC,GETDEC GET n: smv
1664 003112 ER 23’ :'CR’ n;o
1665 003114 021 000022 CMP (SP), 818. smnv CAN’ as GREATER THAN 18
1666 003120 101403 BLOS 3% :BR IF LESS OR EQUAL
1667 003122 104400 001152 28: TYPE SQUES :TYPE A ouesnou MARK
1668 003126 000765 ER is :TRY AGAIN
B R G oue  w B (e R SETER B oen ot
1671 003136 037 011776 TSR R3 WRT.RP :LOAD RHDA
7 B 2 i ESLSIEN SR 1 oo e
ig;g 003146 836755 &R 18 WAIT FOR NEXT HEAD ENTRY
ig;? s EFREERRERREXEREXEREREREELEXEEEEXEEEREEREREFREEREERFEEEEEEEEEEEE ¥
i?% .SBTTL ROUTINE TO PERFORM 5,000 RANDOM SEEKS
i gg{ll : FE 333 3 3 3 36 36 36 3 36 3 36 36 3 36 36 3 36 3 36 36 3 6 3 36 36 36 36 3% 36 36 3 36 36 3 36 3 3 36 36 36 3 36 36 36 96 36 36 36 36 36 36 3 3 36 3% ¥ % X % ¥
1682 003150 104400 014644 RANDOM: TYPE XER s TYPE 'EXERCISE’
1683 003154 012737 011610 003250 MOV hsoun SEKCNT sNUMBER_OF SEEK 3\
1684 003162 004737 004304 18: JSR C, SRAND :CYCLE THE RANDOM NUMBER GENERATOR
1685 003166 013746 004432 MOV sLbnun -(SP) :PUT LOW DIVIDEND ON THE STACK
1686 003172 013746 004430 MOV SHINUM, -(5P) :PUT HIGH DIVIDEND ON THE STACK
1687 003176 me;g; 000632 MOV mn. -(SP) :PUT DIVISOR ON STACK
1688 003202 004 003372 JSR LifkDV *GET REMAINDER (RANDOM CYLINDER ADDR)
1689 003206 021637 013114 CMP (s#).oPa+ch :SEE_IF SAME RANDOM CYLINDER AS LAST
1690 003212 001003 BNE 23 :BR IF DIFFERENT CYLINDER
1691 003214 062706 000004 ADD 4, 5P *ADJUST THE STACK POINTER
1692 000760 BR 18 : TRY AGAIN
1693 22 012637 013114 2s: MOV (SP)+,DPB+CYL :PUT CYLYADDR IN THE DPB
1694 005726 ST (SP)+ s CORRECTA THE STACK POINTER
1695 003230 004537 003252 JSR RS, DRIVER :00 THE $EEK
1696 003234 000105 .WORD  SEEK :SEEK CORE
1697 003236 005337 003250 DEC SEKCNT sDECREMENT THE SEEK COUNT
1698 003242 001347 BNE 18 :BR_IF NAT DONE
i% 003244 000137 001524 JMP INIT nerunu COMMAND ROUTINE
1701 003250 00000 SEKCNT: .WORD O ;SEEK COUNTER/
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ROUTINE TO PERFORM S,000

BO4

OEQOCT-7 IS 01 PAGE 4!

TRER R R R R R R R R R R R R R RN R R RN R AR RN R AR AR R R AR R I RARE PRSI RR LR R RERD

.SBTTL COMMON ENTRY TO THE RPOM DRIVER

;l!i!iillll!!Illl!llil!!!l!l!!|iiiillillllllllllllllll!l!!llilll

DRIVER: MOV (RS)+,DPB+COMND
18: RO, RPOY

IR

cs: T +STATUS
S0 5%
BMI c§
38 RT? RS
ss: 81 8BI1T7,DPB+STATUS
B Hoom.wousrns
BIT ;eITII.DPB+STRTUS
BNE
ERROR 14
es: MOV ISTRCK or
- JMP }NI
BROY ids
8s: 11
L3
ST, 10
108: BIT 8SK9, SKR
BEQ 33
SUB 86,RS
K] 33

=)

THE_ORDER TERHI NATE

,§n e

TRE#EBLE ITY ERROR

CRpeR
STAR
PARITY ERROR
SHITCH
SSTURN
IVE OR DRTR ERROR

g

.........g.g.aa._;‘.........
= g# ,.,g

BRQNCH
CORRECT RETURN FOR LOOP
; RETURN

o 5 BRI 00 3 0 ST 00 T 00 0 0000 30 00 B3 36 00 00 0 00 0 B30 3030 T30 30 00 00 0 30 30 3030 3030 00 00 0 00 00 30 30 30 30

.SBTTL SUBROUTINES

§ SHHHHHHHEHHHHEHHHHHHHEHEHHHEHHHHEHHH I HHH R
iLINK R INE 70 ELQIS!ON UTILITY SUBROUT INE

; CﬂLLING SE
LINKDV:

252333333
P5B2BBIR
Cii

gasssss

§§2M“““N.

* DIVIDE ROUTINE
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INES

e2(SP),R3
R

VDOVDO
-0
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e RN T o1 D 4
20828

s dh g AT =1
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Has

o
-
9
I -
o

0
s
i

co4

WORD
VIDEND REGISTERS
;GO TO THE DIVIDE ROUTINE
HE STACK
THE STACK

; COUNTER FOR DIVISION CYCLES
sHIGH ORDER

;LOW ORDER DIVISOR TO THE STACK
;FORM NEGATIVE

; VERSION OF THE DIVISOR

;PERFORM THE INITIAL SUBTRACTION

s IF SMRY THEN OVERFLOW HAS OCCURRED
; THIS IS A LONGER LASTING CARRY BIT

~
&

Ll S ———
:CLEAR ug' 'r'on“' TIME
sACD =(DIVISOR)
I  ;SET "CARRY"
:R0D +(DIVISOR)
: I  SET "CARR'™
. 7 »
%sr ?f:mggg'rc *mxcmon
IF ZERO FORGET I
POSSIBLE HERE

DECRERE
s (= ;DECREMENT COUNTER

;BRANCH IF MORE TO DO
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ONCDOD O G0
ODIoTNL ¢

2 P -2 P2 2 b= Pt s B Pt P s P
s B e Pt s P

SORERER

et Pt Pt s Pt ot s st Pt Pt Pt Pt Pt s Pt et Pt Pt Pt P
¥ L E EE AR A A
[ =3 #las F

o-o-o-u-v-o-v—o—o—o—o—v—t-v-o—o—o—o—o—o—o—o—g
AR o TEE

g

1 SUBROUT
00 03404 BLS M. DPYY
ooas“xu?) &osm ADD RS,R1
003612 00SS00 ADC RO
14 W nog RY, RO
05 M. DPYY: 5& R3
m 000010 noe $10,5P :ADJUST STACK BY 4 WORDS
lfs PC
000006 M.DPS0: % %6, 5P
RTS PC
sROUTINE TO GET DECIMAL ENTRIES
sRETURN IF CARRIAGE RETURN ENTERED
RETURN +2 IF OTHER CHARARCTER ENTERED
:G0 TO 'INIT' IF CONTROL C ENTERED
003642 011646 GETDEC: MOV (SP),~(SP) :PROVIDE SPACE FOR FIRST CHAR
DO36YY 104420 18: ROLIN :READ AN xg LINE
MOV (SP)+,R0 ;nooas;s T CHAR.
MOV &$ ;% N OF BAD INPUT
ST (RD) :FIRST CHARACTER A 'CR’ ?
BEQ 78 ;B8R IF IT IS
CMPB 83, (RD) : CON c?
BEQ 98 :BR IF IT 1S
nugs CLR -(SP) :CLEAR DATA WORD
& 1 28 MOVE  (RD)+,Rl ;Eécxup THIS CHARACTER
1421 BEQ 4§ :GET OUT IF ZERO
000060 CMP8  &°0,RI s MAKE THIS CHARACTER
BGT 1S A DIGIT BETWEEN 0 8 9
1 000071 CMPB  &'9,Rl
BLT cg
16 ASL (g) ¥
011 MOV (5P),-(5P) : FOR LATER
i ASL (SP) 44
1 ASL (SP) t %8,
1 -ADD (SP)+, (SP) :#10,
1 BVS 13 :OVERFLOW ISN’T ALLOWED
1 000060 SUB s g; :STRIP AKAY a;cn JUNK
116 % Rl, (SP) :ADD IN THIS DIGI
gg : OM ISN'T ALLOWED
us R %)e.2(5P)  LEAVE THE
[ M M N M) 4 .
ie ?;3 8? (SP) ﬁﬂc"gmm"ﬁ"nsm ADDRESS
cs: 15T (%u s CLERN mr}& NUMBER FROM STACK
1 CLR8  (RO) :SET A n?" TOR
% : t_,&un'ur UP TO BAD CHAR.
&s: . 0 ;Poxmg. S MERE
001152 TYPE 5 sn0% wipe gulFe
BR { :TRY AGAIN
g: ngv (SP)+, (SP) : ;Toas THE PC
: R ng PC : %nu
000137 001524 9§: J INIT :CONTROL ¢ ENTERED
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:Eg{f ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY

: CHR s INPUT R SINGLE CHARACTER FROM THE TTY
: ﬁ'gwnn HERE ;5 ACTER ngSu THE grscx
SROCHR: MOV (SP),={SP) s PUSH THE PC
MOV 4(SP),2(SP) :SAVE THE PS
18: 53{5 3$TKS ;gnx ronT
MOVB 5!7«8 4(SP) : 1 Eqv
BIC 81C<177>,4(SP) ;GET RID OF JUNK IF ANY
RTI :GO BACK TO USER

;EEEE ROUTINE WILL INPUT A STRING FROM THE TTY

: RETURN HERE } ADDHESE OF FIHST CHARACTER WILL BE ON THE STACK
: ' TERMINATOR WILL BE A BYTE OF ALL 0'S

SROLIN: MOV R3,-(5P) :
g B o s @
gzs :gmfm,na EBR : FULL?
ROCHR 522_' TER FROM THE TTY
MOVB  (SP)+,(R3) :
CMPB 8177, {R3) 5;3 t} go RUBOUT
ﬁ Z%m : IS ?Iao THE FIRST RUBOUT?
m "'a;'” E?RYPé A BACK SLASH
- MOV §-1,(5P) :SET ntamn KEY
: Elg §§,ﬂTTYIN Egsgxg(:%m
"132 (52:.9: iﬁrﬁo TYPEOUT THE DELETED CHAR.
ga : ANO CHAR.
5§: ag (5P) : mm SET?
'1‘332 $'\,98 :TYPE A BACK SLASH
lsP) :CLEAR KEY
no B B s omiBEHER
g , (R3) : RA TER A CTRL U?
| NTLU : A CONTROL *
w B s (RO
BR | : THE BUFFER AND LOOP
3s: wgg (R3),98 ;ECHO THE CHARACTER
cHPE  biS, (R3)+ sCHECK FOR RETURN
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R?I s RETURN
9s: .B ;E g : Tm%rﬁam ASCII CHAR. TO TYPE
005015 000 $CNTLU: 2§§c 2 /U715 <1 Ecsma. i

-11-DERPM-B MACY1l 27(732) 0S-0CT-76 15:01 PAGE 45
P11 SUBROUTINES
gaxa 1 BNE 23 :LOOP IF NOT RETURN
218 1 177727 CLRB  =1(RY) sCLEAR RETURN (THE 15)
@gg % 001154 gps | F TYPE A LINE FEED
1 004273 8s: TYPE  ,SCNTLC s TYPE A CONTROL C
ﬂ?ﬁ &E;SZ 000003 004300 ngva ogpsmm s FORCE &sr CHARACTER IN BUF T0O CTRL C
108:  TST (5P)+ :CLEAN RUBOUT KEY FROM THE STACK
158% v (2p) et {RBIUST THE
11 v (5P), *(5P) : T THE STACK AND PUT ADDRESS OF THE
16666 00000M 000002 MOV 4(5P} ,2(SP) : FIRST ASCII CHARACTER ON IT
W % 0ON300 00000 v s$TTYIN, (SP)
e 000
gm 136 006503 000012 SCNTLC: .RSCIZ /#C/¢15)¢12 ;comc
300 00000M TTYIN: .BLKE :RE 4 BYTES FOR TTY INPUT

; SRR 0TI T 00 T30 00 00 0036 30 36 36 30 30 36 30 3036 36 38 36 36 36 36 36 30 06 36 30 38 36 96 36 36 36 9 36 36 36 3 96 36 36 36 96 30 36 36 36 3 3 56 36 6

.SBTTL MACRO ROUTINES
3 SHHHEHHHEHHHEHEHEHHHHEHHHEHEEHHHEEHHEHHHEHHHHHHEEHHHEHHEHHHE
.SBTTL RANDOM NUMBER GENERATOR ROUTINE

;#THIS ROUTINE IS R DOUBLE PRECISION PSEUDO RANDOM NUMBER GENERATOR
;IH;“T.DLII R RANGE OF 0 TO 2(+33)-1.

gkt ep e, SRAND s CALL THE ROUTINE
¥ RETURN ; s RETURN "?E THE _RANDOM
T ! NUMBER WILL BE IN
i £ { SHINUM, SLONUM
p— RO, =(SP) " ACK
v Ri-(3p) EU2H RI ON SrAck
O g
ot % bER
lmﬁ ﬂ o-;.Ra' ::
50 f& RS H
RoL Eg 1
004432 *ziouun.m 1
004430 gxu.m :.
001057 g ﬁosv.m :'
o §iPROPOGATE CARF
047401 RDD  #47401,Rl * $;R0D HIGH CONSTANT
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awc Rz : :PROPOGATE CARRY
nBB 33:55 ::REBa'#E"E& Hi?NSHIGHEST DIGIT
BV RSsowm i

%3 %gulgg” ,,pop 3%« }mg R3

% f ;:'n "POP ¥ncx E.‘m m

MOV <§g:¢:nﬁ .3 g {

RTS ,,nsrum

SHINUM: % 176543
SLONUM: . 123456
§ BRI I HHE I HHEEHHEEEEHHEHHHHEEHHE R R

.SBTTL ERROR HANDLER ROUTINE
D8 T BS SREI RLAE PSR

.Bﬁ SHITCH WTm m BY THIS ROUTINE RARE:

-sumx_'_m INHIBIT ERROR TYPEOUTS

5 ERROR N : ;ERROR=EMT AND N=ERROR ITEM NUMBER

SERROR:
MOV Rl,DRIVE
MOV AT

78: &uca 33SET ns ERROR FL
ms oou LET n-lf' FLAG GO TO ZERO
oy gap{l.amm : sn.nv S W AND ERROR FLAG
% (SP), SERRPC :: SS OF ERROR INSTRUCTION
MOVB iﬁ' sc ITEMB ;;STRIP AND snvs n£ ERROR ITEM CODE
E:I:T IT13, S8SUR "?,H’ mgﬂ
JSR JUSERRTYP ;GO TO USER ERROR ROUTINE
e e

es: TST g’ ,,l-l-'lf
BPL ;s SKIP IF CONTIN.E

- HALT ;s HALT ERROR!

; RTI

; ;RETURN
s
.SBTTL ERROR MESSAGE TYPEOUT ROUTINE

RIS RIS (R ST (R IR B,
REPORTS THE APPROPRIATE INFORMATION CONCERN
SERRTYP:

TYPE SCRLF : 1"CARRIAGE RETURN" 8 “LINE FEED*
MOV RO, - (SP) :1SAVE RO
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001114

001116
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001153
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UT ROUTINE
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g5
BNE

18: @c

-
%

4s: T%
6S: 1STB

78:

118: .RSCIZ

RO
J#SITEMB,RO
18

SERRPC,~(SP)

33

© YzaEER
3

RLF
)4,48

& Gz

(R1)

; sPICKUP THE ITEM INDEX
,.IF l‘l';l‘l I‘I.lﬁﬂ S _ZERO, JUST
L T8 Rl
GO ==0CTAL ASCII(ALL DIGITS)
@MIWSOMT*THILL

,,FORH TRBLE POINTER

::ifﬁwﬂﬁﬁﬂﬂﬁﬁfﬁﬁfm“

,,pxc« :f-gir%iugui" #o@ﬁzﬂ
..sxxp

3%»0

.,'cnmame aennr 5 -urc rezo-
PICKUP 'omg TRABLE™ POINTER

ééé:ve'a?sﬂ:%m

ouT
GO TYPE--OCTAL ASCII(ALL DIGITS)

..SRVE d(R1)+ FOR TYPEOUT
ﬁ %—%*ﬁ M}&R“Im SIGN

IF
”m THWO(2) SPACES
s sRESTORE Rl
;s ;RESTORE RO
;;gmmﬁ RETURN" & “LINE FEED"
; s RETURN
+: THO(2) SPACES

-EVEN
 SHEHEHEHHHHHHEHHHEHHHEHHEHHEHHEEHHE HHEHHEHHHEHHEEHHOHHHE
.SBTTL TYPE ROUTINE

NE TO T
et Aobrine WiCL T

§=8TE§

LR ARG T
SN o

e e,

ILLER CHARACTER.
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Pil TYPE ROUTINE

s #CALL :
+%]) T T
3 USII*IG ng m:é.;gmuc TON

; sMESADR IS FIRST ADDRESS OF AN ASCIZ STRING

RERIASHAE

SosS38YRREER-BEBNRRRURNEB oo Seincwn- o 38IRREE

.'OR
' ¥ TYPE
;: MESADR
:%2) USING A JSR_INSTRUCTION
i* ?&y gg,;%% P PUSH PROCESSOR STATUS WORD ON THE STACK
i H MESRDOR :: "ét &% MESSAGE
004712 105737 0O011SI : STYPE: TSTB  STPFLG ::1S THERE A TERMINAL?
004750 D000 My BRI HERE IF NO TERMINAL
81 BR 3s "LE"“M

oooco2 s DY B ;;&mﬁ 159 T8 o sac

i ohe ?‘:‘ hn'u% OR POP 1T OFF THE STACK

G0iies 53 I:Ea SEILLL (Ep)e ?2 1Y TIre FoR FILL nuEE" CHARS. ?

00114 MOV ?m.,-tsm ::&rm@ﬁuﬁn . NEEDED

S Bl

:IAND THE NULL
000001 6S: (SP) e b A 70 BE T
gga és ‘ ..R‘?r m"-"-to'ig THE NULL or STACK
774 005002 JSR Pg,smcc ..cgo;m A NULL
174134 $TYPEC: TSTB TPS :'WAIT UNTIL PRINTER IS READY
1 000002 174126 Rov ’tgﬁ 3$TPB :LOAD CHAR TO BE TYPED INTO DATA REG

[ IS |
D050 12 ; |g.a ic - :

S
5 SRS 00 I 30 00 0 0 00 000 0 00 30 30 36 30 00 0000 0000 36 36 30 36 30 360000 36 330 330 30 36 30 300 36 30 30 0000 0 2 S

.SBTTL BINARY TO OCTAL (ARSCII) AND TYPE
; *THIS ROUTINE IS USED TO CHANGE g 16-BIT BINARY NUMBER TO A 6-DIGIT

Pt ot ot Pt Bt P ot . Pt Pt Bt s (ot e s Bt P Pt Pt o s Pt ot ot o P e P Pt P e o e o P P s Pt P e s

NNV VBRIV VIV VUV VTV NN Y VYV VY Y VYTV Y

&ocm. (RSCII) NUMBER AND TYPE I
‘¥ wos--sum HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE
& MOV NUM, -(SP) sNUMBER TO_BE_TYPED
s TYPOS :CALL_FOR TYPEOUT
' m i ,.N=l 10 3 FOR NUMBER OF DIGITS TO TYPE
el . M oo
S ..1 TYPE LEADING ZEROS
iw ;: s ; 0=SUPPRESS LEADING ZEROS
123 : #STYPON=---ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS RS THE LAST
i:ﬂ ,! TYPOS OR ST
149 5& " MOV NUM, -(SP) : sNUMBER TO BE TYPED
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—a

MCY*
BINRRY TO OC

1

;

£ %
2 g » il 408
S ls i, . pd ; B
SfaE S8 5 Bl B OB S
s B8 FalE sl S sfBlai B
g 2 o8 Hi5p So mm&;wmm Slegihfod ;. B
= 8 o- Woub mmm mmmmmmmm O msx = g mmmr 2%
328 R wovozoy Eraeeer mmmmgmtmawm e mmm
= =0 e TTT
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- : mmW» Iy x -
Eh TR copey  SEE A
W L geUPRRRTITE Za-h m e e
* 2 R=hGseeTry umuemmammmmm SPEhEas nmmaamamm@am -
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£ 1o eitniRtenhnttnendna e st
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D e R R R B TR R R TR Ui I R DU D i S B S L i i pui S SN P (P S S S S P S e L= L L B 18T
sggggsagasasgaggsgzgs




"8¥H Wil BE TYBED

GIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE

S.

SPRCE g'n 1

33 I 000 30 3000 3600 06 0000 00 00 00 36 00 30 20 30 30 00 0 0

RCNGER OF BIGITS To TYPE

B

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

OCTAL DIGIT COUNTER

:'PGIOITTslﬁ &Imlwﬁﬂ ON THE STRCK

R
VE R

KO4

NUM, -(SP)

THE FI%

; *REPLACED WITH

.BYTE
Mov
TYPDS

S0 00 30 00 30 30 0 06 30 36 36 30 96 36 36 96 30 36 96 30 36 06 36 36 90 0 3 30 2 %

AURGER 15 POSITIVE.OR NEGATT

; ¥THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT

Somobe; :HoRs 8

s #BEFORE

s %CALL:

SOCNT:
B

H

¥

= (UM TN ON
1111!&1111

AR RINA]

SRS FETEE, B 5 e

25

m N s
7 R ge B2
E M 5 5 o §E
il iy EE B
ot L O R A
inininin 5" SCES0808 w wazs mmmmmmm o o
55555 xma - msmm FE3f, Fogow e 8 =
Povey mmmmumm, i wm mw,,smmm mmmm
PR B o & A g .
,.n,.‘.q.ﬂ..‘m@ A i . SENCsT o 2 B
FEyTPIRne.28.yRSransundetnt . v daninhng
S R R g e

3 iRt S\ e .

(™ 2 88 ES 8 2° o

: m
BIL N
SEtas e e

R e
e

HUUUSS

177777 177776
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CONVERT BINARY TO DECIMAL AND TYPE ROUTINE

462
l - 02 000004

oossie

98: rﬁctsnmm Rgn
,,POP STACK INTO R3
;as* e
) ::noJusﬁr:"Emcx
s sRETURN TO USER

OV
MOV

(
(
(
(
(
mov_
e
(

%S‘%‘-‘J‘G’G%
+*4++4+H

+\-v

)
)
)
)
)
)
p
)

G e=aR
-

BLK
$DTBL:

$DBLK: .BLKW 4
SRR R

.SBTTL TRAP DECODER
-lTHISUggUTINE HIth;ICKUP THE_LOKWER BYTE OF THE “TRAP* INSTRUCTION

NS
; ¥AND Dé 101 THE _TRAP TABLE FOR THE ?TRRTING ADDRESS
;#0F THE_DESIRED ROUTINE. USING THE ADDRESS OBTRINED IT WILL
:%G0 TO THAT ROUTINE.

$TRAP: MOV RO,-(SP)
MOV 2(5P) RO ::@r TRAP ADDRESS
ST -(R0) :BACKUP BY 2
MOVBE  (RO),RO ::GET RIGHT BYTE OF TRAP
MOV $TRPAD(RO), R0 ;; INDEX TO TABLE
RTS RO ::GO TO ROUTINE

.SBTTL TRAP TRBLE

+¥THIS TABLE CONTRINS THE STARTING ADDRESSES OF THE ROUTINES CALLED
:¥BY THE “TRAP® INSTRUCTION.

: ROUTINE

$§ TRPAD:
STYPE  ;;CALL=TYPE TRAP40(104400) TTY TYPEOUT ROUTINE
TYPOC ;;CALL=TYP mmaumqge) TYPE OCTAL NUMBER (WITH LEADING ZEROS)
TYPOS ;;:CALL= TRAP+4(104404) TYPE OCTAL NUMBER (NO LEADING ZEROS)
STYPON ::CALL=TYPON  TRAP+B(104406) OCTAL NUMBER (RS AST CALL)
§TYPDS ;;CALL= TRAP+10( 104410) r'v'gs DECIMAL NUMBER (WITH SIGN)
SROCHR ::CALL=ROCHR  TRAP+12(104412) TTY TYPEIN CHARACTER ROUTINE
SROLIN ::CALL=ROLIN  TRAP+14(104414) TTY TYPEIN STRING ROUTINE
SROCHR ::CALL=ROCHR  TRAP+16(104416) TTY TYPEIN CHARACTER ROUTINE

e smﬁpag ::CALL=ROLIN  TRAP+20(104420) TTY TYPEIN STRING ROUTINE

.SBTTL RM11/RPO4 DRIVER (REV. 0.9)

; *COPYRIGHT (C) 1974
;¥DIGITAL EQUIPMENT CORP.
s ¥MAYNARD, MA 01754
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; #AUTHOR: JIM LACEY

-!STORRGE'EOR RHDS1, RHER{ RHER2, AND RHER3 ON AN ERROR "2" OR “S"

'iRPERﬂg*a = 1
fRPERRS#H RHER2
iRPERRS+5 RHER3

RPERRS: .WORD

.WORD

.WORD

.WORD O
; ¥TRBLE ACTIVE INDICATORS (DRVRCT:B BYTES)

ngaagg-O IHPLI& 6SIVE IS 1

iDRVRCT)O IMPLIES DRIVE IS RCTIVE WITH A COMMAND

; ¥DRVACT<O0 TiPLIES DRIVE IS ACTIVE WITH AN ERROR RECOVERY OPERATION
DRVACT: .BYTE O ;DRIVE O

BYIE O ;DRIVE 1

.BYTE O ;DRIVE @2

.BYTE O ;DRIVE 3

.BYTE O sDRIVE 4

.BYTE O ;DRIVE S

BYTE O ;DRIVE b

BYTE O ;DRIVE 7
; *TABLE OF DRIVE STATUS INDICATORS (DRVSTA=8 BYTES)

; #DRVSTA=0 IMPLIES DRIVE IS OFFLINE

; #DRVSTA>0 IMPLIES DRIVE IS ONLINE

; $DRVSTA<O IMPLIES DRIVE IS UNSAFE OR NONEXISTENT
DRVSTR: .BYTE O ;DRIVE O

.BYTE O ;DRIVE 1

BYTE O ;DRIVE 2

BYTE O ;DRIVE 3

BYTE O sDRIVE 4

BYTE O ;:DRIVE S

.BY 0 ;DRIxE 9

.BY 0 ;ORI
;#TABLE OF DRIVE TYPES (DRVTYP=8 WORDS)

s *DRVTYP WILL CONTAIN THE DRIVE TYPE OF ALL ONLINE, OFFLINE

: ¥UNSAFE DRIVES. IF A DRIVE IS NONEXISTENT DRVTYP WILL BE ZERO.
DRVTYP: .WORD @ ;DRIVE O

.WORD O ;DRIVE 1

WORD O ;ORIVE 2

MWORD O sDRIVE 3

WORD O ;DRIVE 4

WORD O ;DRI&E )

.WORD O sDRIVE &

WORD O ;DRIVE 7

; TRANSFER WAIT FLAG (TRNSWT=1 WORD)
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TRNSWT:

lTH&E IgFRT I“8R8P235¥§0NIT WILL CONTAIN THE ADDRESS OF

.WORD O

iSERRCH HRIT KEYS (SRCHWT=1

HE ORTVES m‘r’%%ﬂfoﬁh‘?ﬁc“&"& ARCH COnmiD £OR T 1/0

l EOUEST THAT IS A
s ¥EACH DRIVE IS RSSIGNED ONE BIT STRRTING RT BITOO FOR DRIVE 0.

SRCHWT: .WORD O
; ¥RPOY DRIVER ACTIVE FLAG (ACTDRV=] BYTE)
*ACTORV=0 }HPLIES DRIVER IS INACTIVE
!ﬂCTDRV>0 MPLIES DRIVER IS ACTIVE
ACTDRV: .BYTE O
1 THRRE TIMER ROUTINE ACTIVE F (ACTSTR=1 BYTE)
st ¥“§ RO?M#E% 5c55F§HﬁkgcTIﬁERSROU IRE S INACTIVE e
lﬂCTSTR)O IMPLIES SOFTWARE TIMER ROUTINE IS ARCTIVE
ACTSTR: .BYTE O

!UNLORD FLRG (ULDFLG-B BYTES)

ULDFLG:

G=0 IMPLIES NO UNLOAD COMMAND
*ULDFLG)U IMPLIES UNLORD COMMAND IN PROGRESS
s ¥ULDFLG<O IMPLIES UNLOAD COMMAND IN WAIT GUEUE

.BYTE O :DRIVE O
BYTE O :DRIVE 1
BYTE O : DRIV 5
BYT 3 : ORI

.BYT :DRIVE §
o 2 panE:
BYTE O Bafvs 9

; #LOOK AHEAD COUNT (LACNT=8 BYTES)

LACNT:

; ¥LACNT WILL INDICATE THE NUMBER OF LOOK RHERDS PERFORMED

BYTE O ;ORIVE O
BYTE O ;ORIVE 1
.BYTE O ;ORIVE 2
.BYTE O ;ORIVE 3
.BYTE O ;ORIVE 4
.BYTE O ;ORIVE S
.BYTE O ;ORIVE &
.BYTE O ;ORIVE 7

; ¥SAVE REGISTEES FLAG (SAVEFG =1 WORD)

G <0 IMPLIES SAVE THE RHII/RPOH REGISTERS WHEN THE
s ¥OPERATION IS COMPLETED_AS PER (DPB+14)
s ¥SAVEFG=0 IMPLIES SAVE THE RH11/RP04 REGISTERS, RS PER
:#(DPB+14), AFTER AN ERROR.
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SAVEFG: .WORD O

s #SEEK n.ng (SEEKFG= ugno) :
E:FEE"F“"’ MPLIE w;zg"rmng 2’3’;‘;4283“%35 ISN'T IN THE WINOOW
: ' E' Sn A TRANSFER WILL DO mprueo SEEKS,

SEEKFG: .WORD O

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

- E
I% - :DRIVE 5
JHORD -1 ‘82}"‘ 4
‘WORD -1 SORIVE &
Z% -1 :DRIVE ?
:%DATA TRANSFER UNDERWAY INDICATOR (DTUW=1 WORD)
s #DTUKCO xm#% NO DATA TRANSFER UNDERWAY
S¥DTUMN=#N ( N=0 T0 7) IMPLIES DATA TRANSFER UNDERWAY ON DRIVE N
DTUM: .WORD ~!
TN O e TABL e CONTAING THE LORRESPONDING BIT TO EACH DRIVES
; ION ,
ATABIT: .BYTE | :DRIVE 0
ﬁ?i 2 EDRI‘% 1
: lo  iDRIVE §
.BYTE 20 sDRIVE 4
-BYTE ;oo EEIVVE 5
Z% z% : fvs g

3
: #STORRGE FOR RPADR (THE FIRST ADDRESS (776700) OF THE RH11/RPOM)
7?)azss (254)), AND RPVEC+2 (THE BR LEVEL (5)).
’ 32.

¥
WD 264
WR“W LOOK AHERDS ALLOWED IS 4 (MXLACT=1 WORD)

IMUM DELTA DELAY IS 8 SECTORS (MXDLTA=1 WORD)
MXDLTA: .WORD 8. %EM.

:
ki3
2
2
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1-DERPM-8 MACY1] a" 712) og-ocr-rs 15:01 PAGE 55
1 RM11/RPOM DRIVER (
: ¥MINIMUM DELTA DELAY 1S 2 SECTORS (MNDLTA=1 WORD)
NP, — %xm‘“’s&cfrgn 170 WINDOM IS 5 SECTORS (MXWNOW=! WORD)
005706 00000S JMORD &
s #DEFINITIONS OF THE RW11/RPO4 ADDRESS INDEXES
000000 éﬂmugiam :CONTROL AND STATUS ascl;rzn #1 (DRIXE REG. 00)
R has AR SO R AT O A PR
000010 RHC =§x AND ST GI .nsﬁxs;sg 63?5:%5“59 e
b1 BESL- 2 wv?*'s}%, zﬁwéﬂ'ivs £c 81
00001 gumv c 3r£a (DRIVE REG. O4)
oox au:no nzcxsm ( 07)
RHDB=22 GISTER (uor DRIVE REG.)
RHMR= mmm (DRIVE REG. 03)
RHDT= Gl IVE REG. 06)
RF =3 jusive MG 10
000034 mco§§ .oesﬁsn YL RE 12)
GOOONO RHER2=40 :
000042 RHER3=4 ;
000044 RHEC 1=44 :ECC PO?
000046 RHEC2= :ECC PR
;#RH11/RPOY DRIVER gnn COOE
s #THIS ROUT n.g TERMI
mvn FOR TE 1 uc AND
FOR EACH DRI
mors m' 'x'sm 5&: INE cnu.s DRVINT
i J PC,RPINIT
o B é#lﬂﬂ
005710 gx:ms 177776 RPINIT: MOV 3PS, -(SP) : PROCESSOR STATUS
005714 Ol 0 76 177776 %y m¢+alaavs :SET PROCESSOR STATUS TO RH11/RPOM LEVEL
: 1§7"2 'J‘g} : : :le.zg;\&. £Q Tgr QUELES
Eﬁ MOV %.é : R? nﬂ%s 10 agcn.smsn
18: CLR (RI)+ :
Sl 0s ? - S BRaNCH 16 No
1 56 MOV TUW, R2 : 55
1“%77 28 MOV n-x (R1)+ : ﬁqmzz
1 cHP g.ha :
44 &n° £ : BE IN Rl
1 mwzgooss %5 /Y : v‘ m o#"au 1/RPQN
12764 000010 MOV 881705, RHCS2(RY) ' INIT.
004037 0060S2 3s: JSR RO,DRVINT :G0 T n oaxv:
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UUBUSEH

2

BFIRERBERNE=RE

B n Boes Buh ek b oo osd Puma Beob bl B2 ot Bos B2 Bk Bt

00
[t =1
o= [ o)
Pt s

=

§

g
n

DOS

) 05-0CT-7& 15:01 PRGE S&
. 0.9

BR 7$
4§: gug Rl sMOVE_T0 n-g NEXT DRIVE
arlce 81C7,R1 ;D%THLE; no'fas omvsvesmmaET RN(I‘.%T T0 BIG
MOV C.R3 sgms THE muugg& vzc?o& i |
MOV 8ISR, [R3)+
MOV npvsbos (R3)
JSR GETR] ‘5&7% Rl-
MOV (SP)+,d sRESTORE THE SSOR STATUS
RTS PC :BYE-BYE
78: CLRB  DRVSTA(RI1) ‘357 T &RIW smnv:g TO OFFLINE
BR 43 :G0 DO NEXT DRI
:#DRIVE INIT. ROUTINE
s #THIS ROUTINE nergnnx S IF A DRIVE EXIST AND IF IT IS
:#AN RPQY, IF IT IS, A "READ-IN PRE IS ISSUED AND FMT22
;#1S SET 70 A “1". YHEN MOL, DPR, DRY, AND VV ARE_CHECKED T0
:#INSURE THEY ARE FlfL ON A %1%, Me ?tmomc ON THEIR STATE,
e :#0RVSTA IS SET TO THE PROPER CONDITION
¥ MOV SDRVNUM, R1 ;on;v: T0 Rl
¥ % mmm% : UNIBUS Iwm‘gss',s OF RH11/RPO4 (RHCS1)
4 RETURNL ' ,Woccmiga (PARITY)
t¥ RETURN2 :NORMAL RETURN
DRVINT: W RURcGitRn  ieEcUa
MOV RI,R3 53&5 THE mf‘& NUMBER INTO
ASL R3 :R3 AND POSIT g« IT FOR TRBLE INDEXING
00S554 MOVB  #-1,DRVSTA(R1) ;:START ATUS AS NONEXISTENT
CLR DRVIYP(R3) : VE TYPE INDICATOR
177564 MOVE 8111, aRPADR :00 A "DRIVE CLEAR™ COMMAND
000010 BIT $BIT12,RHCS2(RY) ' ; NONEXISTENT DRIVE?
YR PCsETIE ST imouT TR~
a? 6’ :u:aef T xaw NE
18: %1531 RO,RD.RP READ THE DRI %me REG
RV (SP)+.RS $BOT DRIVE TUPE TN e
MOV DRUTYP(R3) ; THE oam *vpe
cu; éfazo,ns 1S IT “x?xvsms PORT RPOY?
gﬁp 020, RS Egs 1?“a DUAL PORT RPOY4?
BNE £ :BRANCH IF NO
28: MOV %ax -(SP) :D0 A "RERD-IN PRESET"
JSR JWAT.RP
h
MOV 8BIT12,-(SP)  ;SET FMT22=1
JR RO, WRT.RP
RHOF
TR
J RO,RD.RP sRERD RHDS1
RHDS1
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RH11/RPOM DRIVER (REV. 0.9)

apf (SPN RS + AND save n m ns
00001 M ABIT(R1),RHAS(RY TTENT T
Oiiesg o0°C!e e ﬂo RO Rp: ) /RHAS * m%u‘r‘“..‘:v E“ -
;gsm
1 ROL (SP)+ : 1S 1T UNSAFE?
gm aamcu Hg YES
4§: oM DPR, DRY, AND WV
167077 BIC nc«sma'ame- no?-a 1706) ,RS
001004 BNE c§ :BRANCH IF MOL, DPR, DRY, OR WV IS CLEAR
m 00000! 0OSSS4 ggva a ,DRVSTA(R1)  :SET onxvc sm'rus 10 ONLINE
105061 0OSSSY 5$: CLRB  DRVSTA(RI1) DRIVE STA OFFL INE
musugu 6§: ST (RO)+ ;srép ovmfﬁ: RETURN
004037 013060 78: JSR RO, GETRIS :RESTORE R1-RS
000200 RTS RO :RETURN
; ¥REQUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST
s #CALL
i RO, J8RPOY sCALL THE RPOY DRIVER
Ly PNTROR :ADDRESS OF POINTER OF DRIVES PARAMETER BLOCK
H RE TS I RETURN (ERE IF ALOUEST IS T OUELE OR THERE
4 E‘I% AN sﬁ Rf I
g{m 1777;2 RPOY: % wsé:tsgzps ;sangn-z %m STA us o
&@ % 605“5 .t'san'a 36’ sz r'n? ' |
MOV (RO)+ :PICKUP THE BLOCK POINTER
C 16(R2} ;gu.%nt s%%zmoa INDICATOR
(R2),R1 :P1 THE gﬂ
1STB  DRVSTA(RL) : CHECK oa}v& TATUS
gcr 18 : BRANCH NE
ﬂ’ ULDFLG(R1) :UNLOARD éonqu IN QUEUE?
MOV gcm a1 sgm I'tl'ausm" %&s OF RHCS1
JSR RO, DRVINT 260 INIT. DRIVE
E}a Bﬁvsls TA(R1) mx‘ ;gus ONLINE?
000016 gs aamsuaxm ,16( hfo 'gala;-mxve IS OFFLINE OR NONEXISTENT
18: SR ' sPUT g REQUEST IN QUEUE
000103 000002 a%o $103,2(R2) san "_x§ éﬁ""ron AN UNLORD?
77777 0056 8-1. ULDFLG(R1) :SET T N * FLAG
605544 i EEE gﬁ' g¥8 ’vh&m : :Zg }g vg' gc{ VQEEUE
006474 gga P%.WT s CALL n-r. ommzsa




FOS

6S: gﬂ gs,

; #COMMAND INITIATOR

! ¥CALL

i MOV $DRVNUM, R1
1 MOV #0PB,Re
Ly JSR pc,cl?
H

4

i &

iEkIT The ROUTINE ©

;DRIVE NUMBER
;nooazs% OF DPB
.atémc 1,13, OR CIY4

:CI1=DATA TRANSFER

:C12=SEARCH REQUESTED av DATA XFER
:CI4=NOT DATA TRANSFER

MAINDEC-11-DERPN-B MACY1l 27(732) 05-0CT-76 15:01 PAGE S8
DERPMB.P11 RH11/RPO4 DRIVER (REV. 0.9)
% gzsg 120000 000016 3?5 ?é %us'ama ,16(R2) sSET THE "UNLOAD IN QUEUE™ ERROR FLAG
oosm 7 oxaosg 5§: gfga ggfcsms :RE na SaTe §
5% ﬁ:gg 1 n§ Rgm ,39PS :&5 “35"‘@0 uﬁ vkm
2660 006466 004737 007476 B$: SR PC,C17 : r PARITY ERR
006466 gﬂ g ,C1 :GO mmm r: ITY ERROR
%&q s X0PTIMIZER-CALLED FOR A PARTICULAR DRIVE
g E:C""' Rl NUMBER TO Rl
4 ?g: 3%.09? ] 'EER'S '
™ 0 opr: I
£ mo ooz ume i EE B srens
as" 1 1461 005660 005606 gxcs %nat}gé) sncm'f oﬂz KEY
5275 DOCSIE ggara 125 igET n&'a’&'f‘m@r N GUELE
2674 001444 BEQ £ hEx
2675 1 DOSSSY4 TSTB  DRVSTA(RI) xs oaxvz ONLINE?
as# BGT s : YES=-BRANCH
ot 004737 o% J§n PC, POPQUE QUEST FROM QUEUE
asg % 1 000016 &s s8iT1SIBITIY, 16(R2) BIT OF STATUS/ERROR INDICATOR
26 c§ s BRANCH $9 ExiT
2680 122762 000150 000002 1S: cn;a 8150,2(R2) ;1S THE REQUEST FOR 1/0?
g ﬁﬁ 007054 ?éa %,cm Em INITIATOR
7 005656 26:  ToT  DTud AT IRANGF LR v
ﬁ : 4 1 YES--GO S nﬁ"
2686 005634 ST SEEKFG ;00 IMPLIED SEEKS?
ﬁ 007724 ?.3 %.m 5@-00 LOOK
2699 BR 5§ :RETURN HERE ON A PARITY ERROR
il BR ;g ;cg ,ﬁ}““ A
g 006640 38: ? ss.cn ;s A DAT
T e o8 MU (SBreawps  IRESTORE PROC. STATUS
35 6{% " JSR m.csf‘i'xs 3 % RI-RS
% RTS PC
?é %;% 012232 SET.IE
%
708
2709
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-8 MACY1l 27(732)
RH11/RPO4 DRIVER (REV.

000012
011776

000115
011640

1
11

000107
000117
000103
000001

1
011776

000143
011640

05

oog-ocr-n 15:01 PRGE &0

cs: 535 1!(R2),-(SP)
ISR RO, WRT.RP
RHCA
Cl
BR (3

as: CMPB l&lS,Ra
BNE 4
535: RO,RD.RP
°‘3a (R2), (SP)
J Ao.unt.gp
RHOF
CI7 -

4s: ERPPB !187,83
BEQ CI6
ggpa 3%17’R3
B8 .;&.Ra
BNE 5
MOVB  81,DRVACT(RI)
CLRB  DRUSTA(RIL)
MOVB  #1,ULDFLG(RI)
MOV R3,~(SP)
JSR RO, WRT.RP
RHCS1
T

5§: cnga $143,R3
BNE 6§
JSR RO,RD.RP
RHOF
c17
MOVB  1(R2),1(SP)
gagr RO, WRT.RP
c

- ewm

; BNE 108 '

78: MOV 6(R2),R3
MOVB  10(R2),9%
MOVB 11(R2).RS

8s: JSR RO, RD.RP

9s: ElilgSl
MOV (SP)+, (R3)+
CHP ?s RS
0 s

108: CMPB  8145,R3
BEQ 15: :

; BRANCH
:LORD DE IRE CYLINDER

IS T RN "OFFSET™ COMMAND?

"Eﬁm’ﬁ OFFSET VALUE INTO RHOF
i RECTSTER (RMOF) = T

;GO T THE C
IS T R “RECALIBRATE™ COMMAND?
F YES

H1I
;1S IT A RETURN TO CENTER?

: IF YES
E?s'""x'?' 'm *UNLORD™ COMMAND?
:BRANCH IF NO

;SET THE DRIVE MTIVE INDICATOR
;PUT DRIVE STATUS TO OFFLINE
;SET _“UNLOARD IN

; START TI'E “UNL

;RETURN T

;IS ITR ™ #ORMT' COMMAND?
sBRANCH IF
;READ THE WFSET REGISTER

c INE “FMT22",ECI®, AND “HCI"
“FMT22, "ECI®, AND/OR “HCI".

IT A “GET REGISTER™ COMMAND?

ZT mi&?or ngggssorm
INIT. TH T FIRST REG.
INGEK OF LAST n:c

i Beo 10 R

1 REG. T0 READ

ﬁs REGW?MIIIW REG.
?ET 5 YE? X BY 2
Thcstog e s

.IS IT RI;SE'EECT DRIVE™ COMMAND?
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MAINDEC-11-DERPN-B MACY1l 27(732)
DERPMB.P11 RH11/RPOY omvea (REV. 0.9)
2822 007372 010346 118: MoV R3,-(SP)
2823 007374 004037 011776 JSR RO, WRT.RP
e G AR i
i Obee08 ooooie o io% St T0r SE(Re)
5& ﬁxe %3; ?5 snvs?c’
2829 22 100002 —— BPL 1assmu
N B BBE j35: RS PE
832 007432 006301 CIS:  AsL Rl
% m mx 001750 005636 MOV $1000. , TIMER(R])
1 ASR Rl
2835 00794M 112761 000001 DOSS4Y sgssre 81,DRVACT(R1)
S£h e 0105 CI6: MW RS,-(SP)
2838 007456 00OM037 011776 JSR RO, WRT.RP
2839 007462 onoo% RHCS1
= e ool oo
SHas 105761 00SSHY C17: 1578 BRVACT(RI)
2843 007474 (001405 BEQ CI78
2844 007476 ma;g; 104000 000016 CI7: MOV $81T1S!BIT1L, 16(F
284S 007504 004 012140 JSR PC,SVRH11
zmg 007510 0l2746 000111 CI7B: MOV 8111,.-(5P)
£a4 004037 011776 JSR RO, WRT.RP
5848 Daveee SO
2850 004737 012660 JSR PC,EMPTYQ
gé m CLRB  ULDFLG(RI)
CLRB  DRVACT(RI)
gaasa o 5:'3 'fi'mw
CLR TRNSWT
2856 1%‘7"7 005656 MOV 8-1,0TUM
2857 18: RTS PC
g 013040 CI8: JSR RO, SAVR1S
005672 MOV RPADR, RY
2860 CLR Rl
286 CLR &3
18: TSTB  DRVACT(RI1)
Bov  TRNSuT.R2
ﬂ CHP a'x",'ﬁ'r'w
2866 BEQ 28
7 JSR l;g
es: JSR
BIS
MOV
e 3s &g Lccsu
2 e B
2874 ADD
2875 BIC n¢7,m
£875 BNE 18
MOV #-1,DTUN

“h*i &1&15(? o N

;LOAD THE COMMAND

RE?OV{EHEREO FROM QUEUE
gﬂVE TI-E RHH/R%‘O REGISTERS?

’ m--conue REGISTERS

;SET A ONE SECOND TIMER
;SET THE DRIVE ACTIVE
TURN TO THE USER

;1S THE DRIVE ACTIVE?

;BRANCH IF NO

“PARITY" ERROR INDICATOR
RH11/RPO4 REGISTERS
CLEAR™

28
g

QUELE

OAD IN QUEUE FLAG
HAD AN 1/0 REQUEST
OF THE FLAGS

S 1
DRIVE

AN
PROGRESS CLEAR ALL

; SAVE RI-RS

sPICKUP THE RDDRESS OF THE FIRST REGISTER
;ORIVE ACTIVE?

;BRANCH_IF NO

ﬁg TIIES oax'\.&'f HAVE &ﬂ 1/0 IN PROGRESS?
m YES

REGIS

ﬂlll
PARITY* ERROR INDICATOR

SET "DRIVE RCTIVE" TO IDLE

& Tg'ﬂi NEXT MIVE

NO DRTR T %%IUNDEMY
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1 RH11/RPOY DRIVER (REV. 0.9)

R RNEW “TRANSFER WAIT" QUE
g8780d 883937 G3e%d §eR lc L ROUE iEAR AT OF THE REOUEST oUEES
mn?g ma;sq o?oouo 000010 nox s i'o'.T; RHCS2(R4) ' :D0 A mssaus INIT.

%15 M 815535 ﬁn 8 l‘.srh ﬁfsro& n& "831575“5
007722 000207 RTS
:¥LO0OK AHEAD ROUTINE
*CALL
: MOV #DRVNUM, R1 :DRIVE NUMBER
tx MOV $0PB,R2’ :POINT TO DPB
" JSR RO, LA :GO CHECK THE WINDOMW
Ly RETURNL .s on ns unu
. RETUR g
'y RET -smm A DATA TRANSFER
007724 013704 005672 LA: MOV RPADR, RY sGET RHCS1'S ADDRESS
007730 010164 000CIO MOV R1,RHES2(RY)  ;SELECT DRIVE
007734 011640 JSR RO,RD.RP :READ CURRENT CYLINDER
007740 RHCC
007742 010054 4§ :ERROR RETURN ADDRESS
007744 022662 000012 CMP (SP)+, 12(R2) ‘x:% CURRENT CYLINDER=DESIRED
% 001037 BNE 33 'Exx 1 uo
105261 00S622 INCB  LACNT(R1) : INCREMENT THE LOOK AHEAD COUNT
007756 126137 005622 005700 gcn;a LACNT(R1) ,MXLACT' ; EXCEED MAX?
%Hi 1“1”% 000010 MOVB .ﬁma),aa csé'"r"ggsfm SECTOR ADDRESS AND
000303 SWAB  R3 Y 64--ALIGN WITH
007774 006203 ASR ,LOOK m:no REGISTER
006203 ASR R3
gx If;é‘ 177776 MOV 8340, J8PS anonm LEVEL "7"
1 D003 391”5340'“ JSR RO,RD.RP :READ LOOK AHEAD nscxsrsn
0181 gtmzn RHLA
010014 01 4§
8{"" % igm,aa s CALCULATE THE DELTA
1 $(22.%64.7,R3  ;MAKE THE oem POSITIVE
1 % % 18: % MXDLTA,R3 :CHECK THE DELTA TO SEE
10032 BLT 33 xr n IS uxmm n:
10034 00S704 CHP MNDLTA,R3
1 w22 Mo oron 1R Wl AEYH
i % 2s: %iTaa n(.m“mn AKE 1/0 sxn
1 38: 18T (RD)+ sADJUST THE RETURN ADDRESS
10052 0OC 020C Rgs RO
10054 004737 007476 4s§: J PC,C17 ;PROCESS THE ERROR
10060 00020C RTS RO ; TRKE ERROR RETURN
" ;#INTERRUPT SERVICE ROUTINE
10062 11 0000C1 00SeI0 ISR:  MOVB  #1,RCTDRV :SET “ACTIVE DRIVER" FLAG
10070 013040 JSR no SAVRIS :SAVE R1-R
10074 133;34 005672 MOV RPADR, RY :ADDRESS OF RHSCS!
010100 013701 005656 MOV oruu.hx :GET “DATA TRANSFER UNDERWAY" INDICATOR
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KOS

;BRANCH IF NO DATA TRANSFER UNDERWAY
% » TRANSFER DONE

ALL SPECIAL CONDITIONS

Easngnc*xvé DRIVER" FLAG

;SET DRIVE ACTIVE INDICATOR TO IDLE
;NO DATA TRANSFERS UNDERMWAY

;CANCEL TIMEOUT
;GET "DPB" SS FROM THE
s TRANSFER WAIT GUEUE--CLEAR QUEUE

sSET_DONE
SELECT THE DRIVE
; TRANSFER ERROR(TRE=1)?

;BR %F S
SRV % 1/RPO4 REGISTERS?
REGISTERS

.‘c'Su BPTInIZER

CIAL CONDITION (ENTRY #2)

'3":13’?867“’ mche) FTHE SDRIVES WATT® QUELE

C-11-DERPN-B MACY1l 27(722) 05-0CT-76 15:01 PAGE 63
P11 RH11/RPOY DRIVER (REV. 0.9)
010104 002403 BLT 18
ﬁxﬁwg 7 010122 éaa Pg.ro
; }i 0{ é} Jgg go'scrms
813@ 1 80?@?8 ’ CLRB nc'rgsv
010130 000002 RTI
: XTRANSFER DONE ROUTINE
010132 105061 0OSSY4 10: CLRB  DRVACT(R1)
010136 012737 177777 00SBSH MOV $-1,0TUN
gxgm mx ASL Rl
10146 012761 177777 005636 MOV $-1, TIMER(R1)
e Ee 5 Thore
181 8@3 % CLR TRNSWT'
010166 052762 000200 000016 BIS 81707, 16(R2)
10174 010164 000010 MOV R1,RHCS2(RY)
1@ 011640 JSR RO,RD.RP
1 RHCS1
0074 CI7
010210 006126 ROL (SP)+
§i"2‘$ S0ors7 008632 o SAvers
10550 TBo00e L 18
1022z %Ewo JSR PC, SVRH11
1022 474 18: ISR PG’ OPT
10N am BN
0000 :
01853 B35 b 083
010246 004737 012140 JSR SVRH11
glg 012714 040111 MOV wgul (RY)
1 000444 BR
s ¥SPECIAL CONDITION ROUTINE
0i056s 012708 . oo i1 - RAR
gifcee ThereT DoSced 1s: . 1ofe  GRUSTARD
310272 16 BGE 2
10274 : INC Rl
B | e
1 1 MOV SEEKFG, =(SP)
it R oy g, -
1031 0057 ISR RPINIT
F s l HOV ‘ )" VEFG
1 1 MOV (SP)+, SEEKFG
8.; 000405 BR acx
10330 010164 000010 2s: MOV 1,RHCS2(RY)
03.033 usuug 000001 gﬂoslra é(é‘l),ﬂs
U39
§J 0342 1 000010 sci: MOV BRI
1034¢ 1 18: DEC Rl
010350 002743 BLT SC

%gVE THE RH11/RPOY REGISTERS
;SPECIAL comvslon (ENTRY #2)

;START WITH DRIVE O
; NONEXISTENT?

iNO--BRANCH
; YES--MOVE TO THE NEXT DRIVE
HORE DRIVES?

"SEEK FLRG"
Restiee ne”
SE%EC Dﬂl
gmxggm}ﬁvss

sBRANCH IF OUT OF DRIVES

"SAVE F LRG"
"SEEI( FLAG"
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DRVACT(R1)
is
;c.ser.ls
#3.R1
R;ihsm).aa

1
RO,RD.RP

SCY
(SP)+

PC

?TUH,RI

(gP)+

TD

DRVSTA(R])

SC6

ULDFLG(R1)

sg GETREQ

Pg Svnﬂll

DRVSTA(RL)

scITlH , RPERRS
RRS+2,RS

SER

PC,SC12

éSP).RS

SC3

Rl

#-1, TIMER(R])

Rl

R3, RHAS
R1,RHCS2(RY)

; IS THIS DRIgE IDLE?

: BRANCH *F
;REPORT THE ERROR
;GO SET INTERRUPT ENABLE

RERD RHQSSQP TO THREE TIMES
,g H IF ANY ATA BITS = |
; COUNT THIS REARD

;LOOP IF MORE READS_ALLOWED
;READ CONTROL AND STATUS REGISTER

+ IS “IE"=1?
zuo--%s ERROR EXIT
: YES--RE TURN
:PROCESS ALL DRIVES THAT HAVE
AN "ATA"=1
:ATA=1?
: YES--BRANCH
:MOVE TO THE NEXT DRIVE
:BRANCH IF MORE TO CHECK?
:CLEAN OFF THE STACK
:RETURN TO USER
:1S THIS DRIVE SETUP FOR 1/0?
'48 —ORLEAN

s---cn.zm OFF THE STACK (RHAS)

“TRANSFER DONE™

$
:SQ mu /mq REGISTERS
;sa& RHER2, AND
*ALSO DO A bn n'm (onvmn

'& n:asal""'cm" ERROR?
Lo e

;SA m , RHER2, AND RHER3
pxcxugo (RHAS) aeroaz THE ERROR CALL
s REPORT "'f' osm ,

160 CHECK MORE ATA’S

:STOP THE TIMER

sGET THE DPB POINTER FROM THE QUEUE

sCLEAR ATTENTION
;SELECT DRIVE
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RH11/RPO4 DRIVER (REV. 0.9)
0602 037 011640 ISR RO,RD.RP :READ THE RPO4'S STATUS REG.
12 RHDS 1
061 gxnxnuasu SC8
0612 011608 MOV (SP),RS :AND PUT IT IN RS
0E14 006126 ROL (5P :WAS THERE AN ERROR?
&5 xgggs Sce :BR_IF NO
105761 0OSSY4 ST8 RVACT(R1) :CHECK THE DRIVE ACTIVE INDICATOR
024 001522 BEQ SC10 :BRANCH IF IDLE
@ 3 011640 SRax RO, RD.RP :READ ERROR REGISTER #1
11026 SC8
0636 012605 MOV (SP)+,RS :AND SAVE IT IN RS
gqo 737 012140 JSR PC,SVRHI1 :SAVE RH11/RPOY ngssrms
44 012746 111 MOV 8111, -(5P) :1SSUE A DRIVE CLE
0650 011776 JSR RO, WRT.RP
0654 RHCS1
0656 011026 SC8
D660 105 SCeA:  ROL RS :WAS "UNSAFE” CONDITION =1?
0662 100404 BMI 1§ :BRANCH IF YES
uamn 100240 000016 gas gg T15'B81107!81705, 16(R2) : INFORM USER OF ERROR
0674 011640 18: JSR RO,RD.RP :READ DRIVE STATUS REG. #1
0700 000012 RHDS1
070 OH% §33 (SP),RS SAVE RHDS1 IN RS
S;% 126 ROL (SP)+ s ERR"=1?
0710 100013 BPL 28 :BR_IF NO--UNSAFE CLEARED
0712 112761 177777 DOS554 MOVB  8-1,DRVSTA(R1) ;DRIVE IS UNSAFE
0720 004737 012140 JSR PC, SVRH11 :SAVE RH11/RPO4 REGISTERS
g;g 4 000016 MOV R3.RHAS(RY) :CLEAR ATTENTION
110000 000016 BIS $8iT1STBIT12, 16(R2) ;s INFORM USER OF UNSAFE ERROR
0736 2l BR SC7
0740 105705 2s: TSTB RS s“DRY" =1?
0742 100414 BMI 3% iBRANCH IF YES
0744 112761 177777 0DOSS44 MOVB  #-1,DRVACT(R1) ;ACTIVE ERROR RECOVER
g;sunia %{ 000001 (005554 gg{a lua:i.blavsm(m) :ONLINE
012761 072460 005636 MOV $30000. , TIMER(R1) ;START 30 SECOND TIMER
0770 006201 ASR R1 2 ;
mﬂa gooec3 20 000016 3% g'i's %c?n 'BITO7!BITON, 16(R2) INFORM USER OF ERROR
To0e 106061 43 5C7:  CLRB ORVACT(AL) ;oﬂxvs"?s IDLE '
10rs Jerer Daeese 198 LLOFLG(RD $ DR 0AD TN PEOGRESS OR GUELE?
1812 &915551{ BEQ gtgn. 5%"1&' ns
1020 105061 00S612 CLRB  ULOFLG(R1) -  ;CLEAR UNLOAD FLAG
{w D0eo0e SC8 TST ?SS,, REMOVE /(RHAS) FROM THE STACK
1% &ugasu 00S544 TSTBE  DRVACT(R1) :1S DRIVE IDLE?
1034 001404 %s _ : YES--BRANCH
1036 737 012754 JSR C,GETREQ sGET DPB POINTER
1042 137 007476 JMP c1? :PROCESS THE PARITY ERROR
1 137 007510 18: InP CI78 :PROCESS THE PARITY ERROR
1 761 00SS44 §09: TSTB  DRVACT(R1) s TEST DRIVE RCTIVE
1 13 BGT SC11 *BRANCH IF DRIVE IS ACTIVE
1060 001404 BEQ SC10 :BRANCH IF DRIVE IS IDLE

— T - —




NOS

MAINDEC-11-DERPM-8 MACY1l g7(732) 05-0CT-76 15:0! PAGE 66
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gig Bﬁﬁ W 100210 000016 g&s cg;us'am?'anua ,16(R2) ;INFORM USER OF ERROR RECOVER COMPLETION
104 011 11605 SC10: MOV (SP),RS ;PUT mmsy

1 11074 011170 ggn pc,sbi2 ' n m RHER2, AND RHER3
1 ux ROR gc 05

1 1110z 137 010442 JnP 3 cocuscx MORE ATA’S

a{ua }1{5 105761 00S&12 sC1l: TSTB uiancmn -ua.ono u PROGRESS™?

1?3 1hg 105061 00S612 LEB uwm(nn !

111 0111 wsog; 005544 18: CLRB  DRVACT(R1) oaxvso%z

H 011124 136137 00See0 00SE06 BITE  ATRBIT(RI), sacm‘r amszm OPERATION FOR
114 0111 1

§us §1u§ 95 12776 53 POPQUE EHOVE onﬁr FROM QUEUE

116 011140 00 000016 BIS 881707, 16(R2)  SET

3117 011146 005737 005632 ST SAVEFG snvs "ﬁ %umq REGISTERS?

3118 Biiiss %k B

119 0111 012140 J ,SVRH11 vss--snv: ALL OF THE RHil/RPOM4 REG'S
3120 011160 006474 2s: JSR PC.OPT :START A REQUEST

gm gmm 000137 010442 IMP SC3

122 011170 010164 000010 §C12: MOV RI,RHCS2(RY)  ;SELECT DRIVE

gxaa gum 16437 000012 005534 MOV nnbsum:,msnns :SAVE THE FOUR REGISTERS THAT
124 011202 016437 000014 DOSS536 MOV RHER1 (RY4) ) RPERRG+2 sWILL TELL US SOMETHING
3125 011210 016437 000040 005540 MOV RHER2(RY) | RPERRS+4

315? 011216 016437 0000N2 005542 MOV RHER3(RY) | RPERRG+6

127 011224 004037 0060S2 JSR RO, DRVINT ;mxr. THE STATE OF THE DRIVE

3128 011230 000401 1§ :TAKE ERROR EXIT

3129 011232 000207 RTS PC ;RETURN

3130 011234 005726 18: ST (SP)+ POP PC OFF OF THE STACK

gﬁé 011236 000673 BR sC8 :PROCESS THE PARITY ERROR

3133 s ¥RP04 TIMER ROUTINE

glg | s ¥CALL

1 Ly MOV mns -(SP) :ELASPED TIME IN MILLISECONDS ON THE STACK
giaag [ L JSR 0,RPTMR :CALL RPOM TIME ROUTINE

1 11 005610 RPTMR: TST ACTDRY s CHECK -ncmnv 3 ncrsm"

319 B11548 D003 e 4 $§E-NoN JERD EXIT

3140 011246 112737 0000O! 00Se1l MOVB  #1,ACTSTR :SET “ACTSTR"

3141 011254 004037 013040 JSR no SAVR1S : SAVE R1 -ns

gws ugg % CLR 5 :START umn DRIVE O

143 011 CLR R

3144 011264 005763 005636 18: ST TIMER(R3) IS mr. nm-:n RUNNING?

3145 nug;g 002407 BLT 2% ;

3146 011 166663 000016 005636 SUB 1s(sm,nn£nm3) coum HE INTERVAL

348 011305 0003 011336 % .50 1R an R

3148 Biid0e BBaNas BR 35’ 160 T0 T YE EXTT

310 011310 005201 2%: INC Rl :MOVE TO NEXT DRIVE

3151 011312 005723 15T (R3)+

gx guaw 022701 000010 CHMP #8.,R1 our oF ?axvssv

1 11320 003361 BGT 18 iB

3154 011322 004037 013060 3s: JSR RO,GETRIS ES oas R1-RS

185 guggs 6032"7 005611 CLRB  ACISTR 1 2ERO ncnvs SOFTMARE TIMEOUT ROUTINE FLAG
186 011 12616 y$: MOV (SP)+, (SP) *ADJUST THE STACK

2167 011334 000200 RTS RO sRETURN
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v. 0.9)

iSOF TWARE TIMEOUT ROUTINE

GCRLL sro
'y sDRVNUM, R1 :DRIVE NUMBER
i * JS RO,STO : CALL=-DRVACT MUST BE NONZERO
i ¥ RETURN
1 ST0: MOV -(€?) SAVE THE PROC s STATUS
8:3339 605552 177776 MOV spvgtoe aaps .--T rns “pg* BR LEVEL

%85 Rph% 'csr 1'R";s RHCS1*
MOV Sam'n s&s‘c’?mé ogivz

;READ "DRIVE STATUS REG"

:
2

&
”
.‘a
-
[

&

=
o
)
g
by

12 RHDS1
1632 ST0S
1 1s18 (?m g “DRY"=1?
6 BMI sT02 IF YES
i 00SE04 STOl: MOV TRNSWT, R2 :PICKUP TRANSFER WAIT QUEUE
005656 CHP ni.om’a : TRANSFER wv ON THIS DRIVE?
BEQ 1 amucu IF

000016
000010

GETREQ
RO e Ay 1 T

8} usl S2(RY)" -x%r-

[
O
-
&

b
g

1 008812 CLRe gl.on.cmn % "'fu%ﬁ
% 006052 5. SR slionvm HINIT. THIS DRIVE
105761 005544 Eg;a &egcunn :%vz "I5LE BEFORE THE INIT.? |
nmiu" ’
: 1 005656 c"?rv g"r '"w's','n' le : /ougﬁrrﬂx?%mve’
73 0 f€R  Pt.cemeeo ‘g e b POINTER FROW QUELE
105061 E« - %&mgm,mm &ﬂ'; oz:c Ve T0 T0LE
] us:  CLRB  CLOFLG(RL) iRG.
S 1 005636 MOV el TIERCRD) ;sro?"fﬁxm
‘{E é& " § TRCRENENT Ti DRIVE NUMBER
000010 Rl LNCT DRIVE BEEN CHECKED?
177777 005856 v 5e1.0TM N0 DATR TRANSFERS UNDERWAY
7 012676 S L. 1SS DR AR
BE oo B A
0000} ST02: MOV (RY) RS ATTENTION FOR THIS
i3 g'xtra g}s§nmh.ns
119 005656 cP AL DT &m ummsr"m"m UNDERWAY FOR THIS DRIVE
52 011640 Z%sx R0 RD. RP ves--co'-‘ugcx “ROY*




COb

05-0CT-76 15:01 PAGE EB

MRCY1l £7(732)

RH11/RPOY DRIVER (REV. 0.9)

P11

MAINDEC-11-DERPN-B

=
7 o
v -
gzE
o
reEg X
pR=e
e
ESiiws
w
o siys B
B8 Sos
PPttt e T4
oFr W
e
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000000000

i
g

; *ROUTINE TO RERD A RH!1/RPO4 REGISTER

; ERROR_RDDRESS--PROCESS ERROR STARTING

S OF REG. IS ON THE STRCK

;GO READ A
;REG. INDEX

;AT TH'IE

RO.RDIRP

o5

. RETRYS

TORAGE
MAX
NO

MH I

REPORT THE ERROR
DATA_TRANSFER UNDERWAY?
-*TRE"=]"?
YARE
<
BRIy B
F
WRITE THE HIGH BYTE OF RHMCS!

(1]
& 853
Shoat

&8s *
avd

- 6 SN -

&

(PC)+
SP)

-8 a -
g mm.,..... X, BE & T
mmmmmoo. Sudo amamamnmwmamomsmmmm
T e
258 R

(oY ]
L .e
e:e - < - e

: :
1 3 i IE
S e

AR S RN S TSN

B s e s R e e e e B B e R e R Ko hae L B e R e e B R e e e e e ]
D R Ko K e R e R B L e I B B K B B e R B e e R e R e K B B L B e o |

IT1Y4, (SP)

™
&
g

7¢ 011664

0i1

3737 00S670 011764 RD.RP:

; #ROUTINE TO WRITE A RHM11/RPOM REGISTER

s #CALL

CoreE R A AR
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DERPMS.P RM11/RPON DRIVER (REV. 0.9)
™ MOV DATA, =(SP) sDATA TO BE LOADED ON THE STA
grg " JSR RO,WRT.RP cm. tg ROU?“J NE T0 LOﬂD(uRITE) THE REG.
i+ la'?sxn X ascxsrgn 10 BE moggeo
gﬁ 4 Esrﬁgu % ?azg &wm
gg oixm oiss:s? 000002 012064 WRT.RP: ggs -?ust;l,lzm.’w : muono 10 WRITE
8{ 0 1 012086 MOV ;(.vs )+ WRT.AD :@fﬁu X grnzcxsm 10 BE WRITTEN
:i.awE g Sigm 125%2 000150 012084 g%a 8150, WRT. WD : S’ 5 os A 17 3 PSEL
ﬁ 81% % 011640 ?%a %.m.np 88",91,25 msﬁx?ma $§§f WiTH
3283 0! RHCS1 ORE SENDING IT T0O |
g §1 1§ ns nuu/am
oia:m ma{g 177770 ?x? ‘?3 (SP)
g giﬁ m 0120865 ggva (SP) 4, WRT.UD+1
ﬁ Ei 5050 01! 18: 5?3 I;‘gm.no s TRKE THE ERROR EXIT
215
3291 012054 00S672 012066 28: ADD RPADR,MRT.AD  ;FORM THE ADDRESS OF THE DISK REG.
% 012062 012737 MOV (PC)+.3(PC)+ .Lono THE DESIRED REG.
£ fiEs 8 15 08 | FA e
3295 01 011640 R [ RO,RD.RP :CHECK FOR PARITY ERROR ON WRITE
Sia -
ﬁ 81 1 000010 Sfr 8BIT03, (SP)+
32939 012104 0OIMI BEQ 3$ F *PAR=0"
3300 §1§ms 77776 012120 MOV -2(R0), 18 chxup
3301 % {m 011640 - JSR gu.no.kp
% 31513 guaulug : ésc”n nmm RS iu*s ADORESS ON ERROR
20 g ooy o 9 IREPORT T CRn
3306 oia{:n 011000 28 Egv (RO),RO :TAKE THE "PARITY ON WRITE™ ERROR EXIT
ﬂ 8151§ % 38: rs# ?go)o :ADJUST FOR ERROR FREE EXIT
33% 012136 RTS RO
gﬁ : #ROUTINE TO SAVE THE RH11/RPOM REGISTERS AS PER DPB+1Y
3313 s %CALL
3314 L% MOV ,0PB POINTER TO R2
%'sié L¥ JSR PC,SVRHI1 :5AVE THE DRIVES REG'S
Hif BEe O pme  Se R MRl e s s
E 000010 MOVB  (R2),RHCS2(RY) - ;SELECT
%o igig '% 000014 Hov VO :qf‘ I? Emon TRBLE POINTER
g 1513 CLR R3 g POINTER
3324 iai% — 18 cng cnngg,as ' RE srsn
35 015178 0OI00% T BME 53 : i
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Bt Gt s P B s P Pt Gt Pt Gt o P Bt

SRREE  REVIRNR

(AL

o

[=]e]lfe olelel=) 0000000000 0000

[ I Sy e R

.&_l

S
oL

e 32

B

00000000
B ot Bt Bt Gt o [ e
NN

RO
00000000
Bt Bmn s Bt Bs ot P e
mgg

RH11/RPOM DRIVER (REV.

105764 000010 TSTB  RHCS2(RY) % ?n
1 BMI 2% NCH IF RHDB CAN BE RERD
gkn énen :ELSE SAVE IT RS 0'S
2s: MOV ) :FORM RH11/RP04 ADDRESS THAT IS
m ADD R3 (s§p :T0 BE R&o
D555 38 'T'g\r' aﬁ%ﬁ’ - ‘“ R%Dr:xrl REG INDEX
B8] oooos B
013060 4§: J ,GETR1S T REGISTERS R1-RS
080237 AL %8 & %8 u22
;:chﬂnc T0 SET THE INTERRUPT WITHOUT GETTING A “TRE"
% MOV SDRVNUM, R1 :DRIVE NUMBER TO Rl
H JSR PC,SET. 1E :SET “IE”
& RETURN
1 SET.IE: RY,-(SP)
31 00S672 :83 RPADR, RY 3'1c|<' Eup ADDRESS OF RHCS!
010164 000010 MOV R1,RHES2(RY)  ;SELECT omv:
w MOV (R4),-(SP) .neno
16 0N0000 BIS 88171y, (SP) SSET %ns- an OF THE WORD READ
000316 SWAB  (SP) no.!usr FOR DA
m m&% MOVE “}"’3-"““ 1
0l 000010 BIT $BITI .nﬂcsa(m) § "NED"=1?
001002 BNE 18 v’rss-cn.am “TRE"
gr gpn :CLEAN OFF THE STACK
11 000001 1§ MOVB  (SP)+,1(RY¥) :CLEAR "TRE™
012604 28: MOV (SP)+.RY *RESTORE RY
000207 RTS PC RETURN TO CALLER
- ¥QUEUE COUNT
000 OcNT: .BYTE O :DRIVE 0
% .BYTE O ;gng: 1
o8 Bl 3
. 0 i DRIVE &
000 Ing{E 0 Egngs E
000 .BYTE O :DRIVE 7
:QUEUE INPUT POINTERS
237% QINPT: .

x
o

38335283
EEEEELEE
O
NN LEWD—-O

QDRV]
s
QDRVY
&

;QUEUE OUTPUT POINTERS
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DERPMB.P11 RH11/RPOM DRIVER (REV.
£3
aﬁé ﬁlg ﬁl 012304
12664 1
3 { - 1blel 012314 012334
£ fe%
sl
Juse
=
£ e gy oo v
aé §i27{q lﬁ?ﬁi 012304
R —
464 Ol gTSl 000002 012314
465 glﬁ % 012314 012356
% §i% %i 012354 012314
i
£
gg 1 D0S00¢e
£ 47 T o
0;% %gé 012334
812774 oooatﬁ
o
3493

GOb
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0.9)

; ®EMPTY THE QUEUE SPECIFIED BY Rl

s #CALL

1 vV R : NUMBER TO R

‘¥ ?ga g'c‘,emu”tvé —— o,

EMPTYQ: E? QCNT(RI) ;CLEAR NUMBER OF ITEMS IN QUEUE
OiIPT(Rl),OOUTPT(Rl) sSET OUTPUT QUEUE POINTER=INPUT POINTER

F
Rle Pt
+ ¥*ROUTINE TO PUT A REQUEST IN QUEUE
: #CALL

s ¥ =gvv convuﬁnzum

‘%
‘% RO, oAvouE
P mgg; F Bt
‘¥ T :RETURN F REQUEST IS IN QUELE
DRVGUE:: $10,GCNT(R1) ’
gl;a ei :Mﬂﬂfl% RETURN1
‘I‘&CB GCNT(R1) :
MOV ké aommnn sPUT THIS nsoussr IN QUEUE
ADD r; n-lf' UE POINTER
CMP Mum &210P (A1) S TIME To RESET TWE BOINTER
BNE 1s -BRANCH IF NO
- Vv ﬁrmnnu,oxmtm vzs—-msn POINTER
: 15T (RO)+ s TAKE RETURN 2
28: RTS RO :RETURN TO USER

; ¥ROUTINE TO GET THE "DPB™ ADDRESS OF NEXT REQUEST IN QUEUE

§* $DRVNUM, R1 1
Ly “% PC,GETREQ gﬂ Er"%cas”
¥ or THE REQUEST
H aa=o xr NO nsoucsr IN QUELE
GETREQ: CLR R2
TSTB  QCNT(R1) :1S THERE ANY REQUEST IN QUEUE?
= 0 : i NO---BRANCH
’ % gaanpunn,na sPICKUP “DPB" POINTER FOR THIS DRIVE
2s: RTS Pé sRETURN TO USER
;¥ROUTINE TO “POP* THE REQUEST FROM QUELE
-acnu.
¥ MOV SDRVNUM, R1 sDRIVE_NUMBER TO Rl
H JSR PC, POPQLE sCALL TO REMOVE REQUEST
L RETURN iR2=ADDRESS OF DPB REMOVED
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DERPMB.P1I RH11/RPO4 DRIVER (REV. 0.9)

Y
§§ E‘ 012304 POPQUE: 2§E° o(l:mmn s DECREMENT QUEUE COUNT
én;amu 012334 MOV JQOUTPT(R1),R2 ;GET THE "DPB" POIN‘I’
WhE R R am B R el R i e
5. 8138 86i B N NG_-BRANCH Y0 EX
% §{§ 151 012354 012334 - ng gsmnnn aourp'rmn -vzs--nsssr m: POINTER
1 nooau7 ’ RTS sRETURN TO USER
%' ;noumss 10 SAVE RO-RS AND R1-RS
;cnu.- SAVROS
3508 S TSR RO, SAVROS
smm ;: RETURN :RO-RS IS ON THE STACK
1 *#CALL: 15
§1$ H ?'sa"" RO, SAVR1S
§i3 i® RETURN sR1-RS IS ON THE STACK
gis E:wou RETURN FROM SAVROS AND SAVRIS THE STACK WILL LOOK LIKE:
3519 %412 RO
3513 %410 Rl
351 ;m R2
3520 ; R3
3521 14402 RY
3522 :#TOP RS
35243 == 013040 SAVROS: :SAVE RO BY THE JSR INST.
g iamo }01% SAVR1S: MOV m,-gsp; ;gsag Rl
13044 O1034E v R3'-(2P) 20VE RS
3528 01304 010446 MOV R4, -(5P) :SAVE RY
250 01058 ictde 000012 OV \3lsP) o(P)  ICETRO”
8 S S R . v
3533 .moumcs TO RESTORE RO-RS AND R1-RS
35351'5'.i ElCﬁ.L: GETRO% S Grinan
§§ 5: ﬁlﬂﬂ y :RO-RS HAVE BEEN- RESTORED
3&:”39EE :%CALL: GETRIS |
3540 : ﬁa RO,GETR1S
Eé ‘¥ TURN :R1-RS HAVE BEEN RESTORED
3543 013060 011666 000014 &ETR1S: MOV (SP), 14(SP) .POSI ng
g:us 1 GETROS: TST cgt;)& or HE JSR OFF OF THE STACK
1 1 MOV (SP)+,RS 5
:5-09 i 1 MOV (SP)+.RY sr
%47 01 01 MOV (SP)+.R3
3548 01 gxas ~ MOV (SP)+.R2 aa
349 01 12601 MOV (SP)+,RI .nssr RI
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DERPMB.P11 RH11/RPOMN DRIVER (REV. 0.9) X
%?x’ 013100 000200 RTS RO sRESTORE RO
§ s EEE R R R AR R RN AL P R R A R R AR R P LR S E R LR R R LR R R R R LR F B4R X R R A # %
.SBTTL DATA PARAMETER BLOCK
3557 3 FEEFE AR LB A RS R R RN R R B P U AR L AR SN HE R R AR R U B A BB LR A AL R BRI R LS RF RS
§3 013102 000 DPB:  .BYTE O sDRIVE NUMBER
3560 013}03 a;;s 0 :OFFSET VALUE OR FMT22, ECI, AND HCI
ﬂ 8%% DOC B TE 8 ;Sm m{ '&? sésm)
35&.«EEa 013110 tmE un: WORD INREG 5&:”“'@::”“@&:}2 OR
3565 :REGISTER POINTER
35535557 013112 000 BYTE 0 ;ggggn mlsrss Or'bex
%68 013113 000 .BYTE D : TRACK %&ss&n u{
3669 . s f'énva REGISTER INDEX
§;‘1’ 13116 ouxnanxuaenu -WORD REG : fa?% NTER
3572 ;Pom«f' T0 THE FIRST OF TWENTY
3573 :LOCATIONS WHERE THE DRIVER IS
3574 :TO STORE THE RH11/RPO4 REGISTERS
3575 ,ﬁ% ROR. IF ZERO, REGISTERS
357835 . . 53’{9,5”5-5'1' - imxcaggcnm
a0 53{}07.,; , %r m BIT06 - BITO3
ﬁ ixmxén ? OF ERROR
gga gigig REG: .%g g ;STORE RPOY REGISTERS HERE
£ fais 3 o
35% 313132 Z%% 0 s RHCS2
gg 013134 .WORD O s RHDS1
gmﬁ JWORD O ' RHER]
3590 0131 JWORD O s RHAS
3591 013142 % 0 sRHLA
35 13144 E 3 :RHDB
% 1 13 .WORD s RHMR
131 JWORD O RHDT
3595 3131 JWORD O :RHSN
9% 0131 .WORD O : RHOF
97 0131 -WORD 3 :RHCA
2 ol *HoR | R
131 . 0 sRHER2
3600 013164 WORD O *RHER3
: 0 ';% ! 0 s RHEC]
0131 . 0 s RHEC2
3604 goos.-.ga :DPB INDEX EQUATES
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P11 DATA PARAMETER BLOCK

22

BREFE
Bt Pt B Bt P P B s
NN LEWMYe-—-

T TS

R S S L R R E R LR R RS RREE

0c?
)
0SS
0S4
023
0s1
0s0

BUF=6
SEC=10
TRK=11

g¥h§b§=l&

;il**!i!*!**l!*i*lﬁlil!*!%ii!il!*!*ll!l*!l!l!&!ll!*llli*lil*****

.SBTTL HEAD CODE TABLE

JOb

05-0CT-76 1S5:01 PAGE 75

s REREREREEREERREREERRRERRRRERARERERRERRRERERRRRRERRERRRRRRRERRRS

HEARD1:

HERD2: .

NN EWNN-D

(=) gmgghnnnhwunuom:wmuo

;HEAD ADDRESSES FOR CYL 245

s TABLE TERMINATOR
sHEAD ADDRESSES FOR CYLS 400 & 004

; TERMINATOR

§ S0 0303000 3630 36 36 00 00 036 36 06 0036 3636 36 06 3038 36 30 096 36 36 30 4036 36 30 36 36 3636 30 6 30 36 30 0 36 36 30 000 36 36 30 30 30 36 36 30 30 6 36 36

.SBTTL OFFSET CODE TRBLE

3 303630 360038 36 06 00 030 36 30 3036 36 36 30 636 36 36 3036 3636 36 036 36 36 0 36 30 30 30 030 3600 3030 36 36 90 30 36 36 00 30 636 30 30 0 0 30 0 0

OFFTBL:
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OFFSET CODE TRBLE
BYT
B £
ee3 BYTE @223
24 .BY e
2S .BYT ees
26 BYT cch
27 .BYTE 227
30 .BYT 30
31 r .BY 31
e3e .BYTE 232
33 .BY; §33
3 BE 53
3b .BY 236
e37 BYTE @237
eN0 .BYTE 240
Sub ‘BYIE 54
o443 BYTE @243
= e
B Se
4?7 BYTE 247
250 .BYTE 250
Sl .BYTE ¢Sl
ese .BY
253 .BYT e
=t .BYTE 254
cts BYTE @255
2cb BYTE 2Sb
Y4 BYTE @257
260 .BYTE
ENDTBL:
013420 .EVEN
;*l!*!l!!ll!!!l!*!l*************!*********!**l***l**l!!*******f!
.SBTTL MESSAGES

§ SRR T 00 00 00 606026 0 260 IR R R R R R R AR AR RN

00S01S 0s0i22 333983 TITLE: .ASCII <15)¢12>/RP04 HEAD ALIGNMENT VERIFICATION PROGRAM/<15>¢<12)
10 ﬁgs 1 516
lﬂé léq 2526
044506 040503
7117
75%2 1107 046501
| 7111 042504 .ASCIZ /MAINDEC-11-DERPM-B/¢15)> (12>¢12>
ggﬂqgl 8: S
0s11 041055
00S01S 000012

DDU: .ASCII /DO NOT SELECT DRIVE UNTIL DOU (OR DEDU) HRS BEEN CONNECTED/<1S><12>

52
2
22
2
g




MO6

TO INHIBIT THE INDEX ERRORS,/7<15)¢<12»

DDU (OR DEDU) PLUGS INTO DRIVE SLOTS AS & ALO/<1S)<12>

SET DDU (OR DEDU) FUNCTION SWITCH TO "HEAD ALIGNMENT'/<1S><12>¢<12>
.ASCII /DEPENDING ON THE INDIVIDUAL ALIGNMENT PACK USED, CONSTANT/<15><12>

FUNCTION ’+TPNDEXERR' MUST BE DISABLED IN THE DRIVE /<15)¢<12>

5

3

£
- 2
2
m — > = —
> B : ¢
3 2
5 m
3 mwmmmmmmmmmmmmmm At e e e m ammwmmmumumm e
S T S S ST e O e
S R
> et s ) et st - — S 4L =4 =—aLN -t e L |.I.I. wn Wlo
g E32ERIancdl Hadzay 28548 ZbuSz5Re Sanons

SSAGES

BogRnTS SNpRIOTON 0TS0 oo wmmmmmmmmm 1mmmmmm
il A BRn s Dbt tatdlins lates
e

T o e e o e =g o g ) f) o —f i 7§ d o ) ol = oG Tl G T o] o O o o o o) v Tt g = 2 o ok B g T Do d o) e 5= = o ) o =k, — o
OC000000000000000000000000000 0O0000O000O00000000000000000

ST e S e

g
i
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1941
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W

A

HHYY
4452
Y454
Y462
Y463

£
o'd

E33E0 BRERISRY

0000
B .-.E.-.-.-ﬁ-” B B o s B Bt s et i s B EaRl e b pm = b
o
—
n

00 0000000 000000

BE &

o R

s

MACY1l 27(732)

0se igg
! 1
3516 O™l

440
1
30
1
04611l
042514 005015
7
lig llg
16 111
020072 000
i %sz..”‘
2SN
042105 005015
031061 030060
02001 UEUE:ﬁ
02004
) 83;105
012
020040 Dshess
020116
087111 0844103
006451 00S012
046050 043511
Sy 1
-§§g?l; 4531
111 2440
0S1105 044503
020051 020
0S110S 0OM3111
00s012 000

NO6

0S-0CT-76 15:01 PAGE 79

ENTERD:

WLOCK::

TOOLRG:

HEADER:

VERIFY:

-RSCIZ

.ASCIZ

.ASCIZ

.RSCIZ

.RSCIZ

.RSCI1

.ASCIZ

.ASCIZ

.ASCI2

/ BEING CHECKED - GROUND PIN AIACS08/:iS)<12> 12>

«15>¢12>/DRIVE NOT AVRILABLE/<1S> 12>¢12>

¢15><12>/ENTER DRIVE NUMBER: ~/

€15><12>70RIVE NOT WRITE PROTECTED/<1S><12>¢12>

/ 1200/
IS¢l 7 TRK CENTER/<1Sx¢12>
/ HERAD CYL (IN U INCHES)/<ISX<l2><12>

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

/NERIFYZ<1SX<12X¢<12>
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Pll MESSAGES

72
g

CEERELER I b R LA
3

e
< &
i M
- E —
%

0l 101 O44S14 047107 ALIGN: LASCIZ /ALIGN/«1S)<12> 12>
01%%‘3'3 00S01S 000012

146494 4803 EXER: .ASCIZ /EXERCISE/<1S»«(12»¢12)
de R DoldlE

l l 12
§1%50 *1.8 l& 03“?& HDZERO: .ASCIZ /HERD O SELECTED BY DEFAULT/«1Sy<12>¢12)
1 1 i
B e Be B
114 CIJSOE 12

14 ﬁ%ﬁ CYLe¥S: .RSCIZ /CYLINDER 245 SELECTED BY DEFAULT/ <15 12> (12>
l
1
ie

o

a% g‘lngg ALN24S: .RSCIZ /DISK IS POSITIONED AT CYLINDER 245/¢15)¢12) (12>
7

e ik gl
3 §i§ 1040 035464 OOSOIE
%{% 1 00001
PV 015030 00SDIS QN7U05 D42624 ENTHD: LASCIZ C1S)C12)/ENTER HERD: /
39{; stu-n
ﬁx 01 0 1 116 ENTCYL: .RSCIZ <15>¢12)>/ENTER CYLINDER ADDRESS: /
Alop e

Slebe G312 oo

151 7111 Q44514 BADTRK: .ASCIZ /INVALID HEAD ADDRESS/(15>¢12>
£z hih B oD
3927 01514 051523 1S 000
g gista) uu;ﬁi Q83116 OU6I0L BROCYL: .ASCIZ /INVALID CYLINDER AODRESS/(1S)(12>
7 0 Bl A e

151 12
g gisied oosuag QU012 ON7LL7 ENOMSG: .ASCIZ (15> (12> (1) /DONE/ 1S 12> D>
% 015200 .EVEN
3941 015200 046111 042514 O4OSO? EMI:  .ASCIZ /ILLEGAL RH11 INTERRUPT (SC=0 OR RHAS=0)/

.
L—;—.—..—.-.._,..—-—.-—-—.u—.. - ——— P———— .
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0’40518
041816

SHRCYH ev(732)

020116
052440
042510

8

1

R
T

—
Qe

2R
e (o= te ~)

= s

——
[

8
Y

2R
22

%3

= -

DO7

05-0CT-76 15:01 PAGE B2

EMIY:  .ASCIZ
EMIS: .ASCIZ
DHe: .ASCIZ
DH3: -RSCIZ
DHY4: .ASCIZ
DHI0: .RSCIZ
DHl2: .ASCII

.ASCIZ

/  HERD

/FATAL MASSBUS PARITY ERROR/

/UNCORRECTABLE MRSSBUS PARITY ERROR/

/ DRV RHDS1 RHERlI RHERZ RHER3

~

DRV REG RDR DATA/

/ DRV REG ADR  GOOD  BRD/

/RHCS! RHCS2 RHDS1 RHERI  RHER2

/ TRK CENTER/¢1S)<12>

CYL (IN U INCHES)/

RHAS/

RHER3/
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-8 MACY1l 27(732) 05-0CT-76 1S:01 PAGE 83
MESSAGES

OEO{g‘i 020040 0'4%"0;!0
L8 R

l 4523

11
1

040 naomg 042510 DHI3: .ARSCIZ -/ HERD  CvL/
&Elﬂl 020040 020040
4503 000114
.EVEN
pT2: .WORD  DRIVE,RPERRS,RPERRS+2,RPERRS+4,RPERRS+6,ATTN, O

o
g

DOSS34 00SS36
00SS42 001160

000
P B0 oo

EG ESR K65 5SS

T

011664 011666 DT3: .WORD  DRIVE,RD.ADR,RD.WRD,0

(= ]
—
A
P
£
a
=
P,
o

012066 012064 DT4: .WORD  DRIVE,WRT.AD,WRT.WD,RD.WRD,0
000000

A RaRSe SRR oRsS

16322 011666

1 131 1 lg 81312‘! DTI0: .WORD REG,REG+RHCS2,REG+RHDS!,REG+RHER],REG+RHER2,REG+RHERS,0
i 1 131 13164
016344 001162 013114 001174 DTi2: .WORD SHERD,DPB+CYL,PLUS,0
016352 000000
016354 001162 013114 000000 DT13: .WORD  SHERD,DPB+CYL,D
016362 00! 000 000 DOFe: .Y 1,0,0,0,0,0
016365 000 000 000
016370 001 000 000 DOF3: .BYTE 1,0,0

16373 001 000 000 DF4: .8y 1,0,0,0

16376 coo

16377 000 000 000 OF10: .BYTE 0,0,0,0,0,0

16402 00C 000 000

06405 001 001 0Ol DOFI2: .BYTE 1,1,1

D140 001 00l OF13: .BYTE 1,1

000001 -END
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MACY1l 27(732)
CROSS REFERENCE TRBLE =-- USER SYMBOLS

MAINDEC-11-DERPN-8

DERPMB.P11

195

1693%

3
e79%4 2800

3180
1689

3102 3116
3065 3076 3086 3102

2763 2770 2776 2780

3097 |

1537¢ 1613 1634  1657#

3086
3349
2963
2752
295S
1527%

S B S8 i @
2 5 & B RBR : B £
i B B DB S 5 R B

3155#

2671
4065
1574
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3772k
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L

&

Bss

40%4s
4086
40398

40188

1440
7%
9s

4065

¥
Jlll*

2552#
2583%

40758

406Ss

3088
1411#

39144

1445
1570%

4069

3183#
3127
2572%

2732%

34444

1447%
1634

3196

cblax

cBSe#*

1483#%
1657%

1534

e8be

2634

2865

1485
1689

1539
cB71%

24l

2877%

1487
1693%

1572

2944x

2e7s

2933

1490
1709%

1658
2930

2789

2945#

1495#%
1711

1660
3052

€973

3017

3177
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MAINDEC-11-DERPN-B MACY1l 27(732) 05-0CT-76 15:01 PRAGE 87
KR%.PU CROSS REFERENéE TABLE =-- USER SYMBOLS

C= 000004 11718
14644 1682 38908
(" <7 14 1881 1497 1863  1832%
i S '
1 3025 3043 309% 3179 3194 34808
GETROS 0130FM 35444
1S 01306 254 w 5333 sges 2882 938 3154 3218 333 3435  3543s
= saneas U 11 04 2305 306 2307 2308 2309 2310
14660 1 38938
1 1 qg
1 1 1S41 3618
1 1631  3639s
INIT 001524 }-m 1424 14268 I435  IMMM 1453 1467 1511  ISY4  1SB6 1673 1899 1725
{rnsc 1 1§2u 1447 1450  3SEM
OTVEC= 11768
ISR 010062 2547 29308
IXEGND 01 1420  3803s
LA 2688  2895%
LACNT 4168 * 2904 2%21*
LINKDV 78 1 i 52733 §
g R,
MXDLTA 248ss 291
MXAACT 00S700 gg: S}’E"
M.DPID % 1761 mﬁc
M.DP40 % 1791s 1812
M. DPY] 179%  1803s
='omni ggzag“ i"“ﬁ {a%:
a.m - 000261 ﬁéc %%3: 4s 36558 # 36578 36588 36598 36608 36618 36628 36638 36644
36658 668 78 36688 %ES. 36708 36718 36728 36738 36748 36758 36768 3I677S
36788 ;gl [ ] 18 36828 ] g@‘ll ] 8 3687 ] s 3690
918 s % 94s 36958 b 978 36988 & 37008 18 s 3703s
4 opm o rm G Z B O oz oz oz oz zh ozl
Tios Tols i 5 ¢ e PR T Ysh PR T Eeh aed
37438 37448 37458 37468 37478 374Bs 37498 37508
NODRV 014335 144 38438
g'gnxg_ i“’ i : 1S57% 1581  1S84  1590%
OFFTEL. 01 1361 .
ONEMD 002012 1471 14808 1493
oPT 00BN 7Y zsgs 26698 2%1 3120
PC  =x000007 11028 1& I436% 14B1# 1;;74! IS10% 1S26% 1532% 1536% 1542w gn 1549%  1625#
é"ﬁj‘.‘ 1 gea- gw 1771% éeaﬁ 182S# 1867% 1392% 2020% 1# 2118% 2125#
1 2628# E1% % 26So% 272k  2677% ¥ 2691% 2693% 26%* o697
5&;’: ! ¥ 31 ¥ S%  2850% sggg: 7% 2868 79% 2881%
# * # 1# 4 2965#% } ) ¥ 3016#%
gagg: " 4 ¥ % 3058 3088 3096% 3105 51’1’5& 3119%  3120%
1 179% ¥ 3199% 320S% 3221% 3237% 3258% 3260% 3292% 3337% 3358%  3Ju3e#
3448% 3486 ¥
PIRG = 177772 10888
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DERPMB.PI! CROSS REFERENCE TRBLE -- USER SYMBOLS

IRQ\E= 11628
11 le4is 1S86% 1593 |
77 2711 282 3

0
-

e

695 1615 4079
115 34954

g.-
3237

5 ¥

o Yt
g

1086  1404% |426% 2525  2526% 25S0% 2627 2 262B* 2658% 2670 2 2694%  2910%
3l67% 3219%

-
-
I.‘
Bm {2 0 s B Pt o B s P P B
o

W

420  3444® 3459  34bl® 3481  3495x

$5 oLy
3395

985

YRS
R
3

0000
W

333a3aa30a0 TSRS
Tt

[ =]
i
0000
= e e pn
H
:ggo

Y% 3465  3467*
J497 3498 3499  3501#

QOUTPT 012334 33838 ¥ 3484
GSTART 01 8 gzgl 3467 3501

-
RANDOM 150 1464 (]
RODCHR = 10%M416 1455 23078 2309s
RDDAT = 17 1330.
ROMD = 1 13918
ROLIN = 694420 ggggl 5358'
RD.ADR D1166M * “ 8 Y069
RDO.RP D11840 e579 2596 eble 2774 2798 eBle 2897 2911 2953 3000 3046 3054 3067

3171 Jel 32338 3282 3295 3301
RD.RP 11 &
RD.RP 11 i
RD. 11 ]
RD.WRD 011666 32398 3240 4069 4072
RECAL = 000107 13758 1507 1520 1659
1 g;;* 1577 1645%  1BMB 3571 35838 4075

= 1} &
RHAS = 00001 cb0l* 29% 3044% 3075% 3207
RHBR = 00000M
RHCA 2769

e8l3 2824 2839 2848 2954 3001 3061  3R13
e5b3% 2575 2715 273S% 2756% 2880% 268%* 2952% 2984% 3045 3122k

E
2R
3

31 3182% 3319% 3347% 3352 4075
RHDA égég: b c49%6# g;gg e7y? 2762

€897 3047 3088 3123 3172 NO7S

&
=
2
g
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