) 5 p—




R ———

BO1

SRSARERARANA o awrore o sy RRRRRARRRRAR 3 =0ECC0LCoets
e e aen N RRRRRRARRRRS 13 GECECCeeeees
aan s e v erows mrresesre RRRRARRRRRRR 1313 Ottt d el
X ey rs 28R RRR A4 o
e s RAR res RRR RRR 337 et
e o 2 RRR RRR 113 Cee
s RER ro RRR RRR 1 ee
X REX oy RRR RRE 1 ol
s oje o o s RRR RRR 117 ol
R KEX e RRRRRRGRRRAP I el
. vs e s RRRRRRRARRRR 13 ccc
e XX o RRRRRRARRRRR 117 s
SRK KEX ey RRR  RRR 17 17 i
KX RER o rd RRR  RRR 3117 113 &g
KX KX o RRR KRR 117 m s
ey alale g RRR RAR 113 b 3l
SR D v s RRR RRR 313 I o
R ele 5% RRR RRR 137 117 s
RXK~annnanne  oeessserresraey RRR RRR 133313313 SeLLCeeeeess
KEEEREEKKKER =R SS88823555555S3 RRR RRR 317313337 CECCELCECREEE
o walsieaisesies o rwworssesrarer RRF GRR ARAS AR EREERZXEERES

$iIsIsIIssss  EEEEEEEEEEEEECE 356302093

$33333332333 EEEEEEEREEEREEEE Pl iviselvieteln

__ 2553558558588 131333333 3311111 il ninteir el
335 SEE 338 e
3 SEE e a5¢
$33 133 riele eGd
s3s 13133 ek Gad
3= SEE 335 a3
s (333 ppole rirle
R EEEEEEEEEEEE §33 %30
$8ssiiss EECEESEEEECE 406 939
335553538 EEEEEEEEEEEE . 83 $ss
Zi3 B G3s 96 LG
o83 (133 PIrie S v v v el
£33 SEE eGd G653 &GS

S53 EEE o936 SaG

S22 (333 el Firle)

S35 13 wlele ¢3S

szzzzsszess EECEEEEEEEEEEEE G600s3 @
giziiziiiiss EEECEEEEEEEEEEE 006230 3
IIIsEiiiiics EEECCCCEREEEEEE 05360 3

D
(mwle)

DZRJC Seq. BB7! Date li-May-78 186:33:58 M snitar RV3428 RIL0 SYS8Sl5 +3TARTe

: 03-May-7b_10:15:07 Printad: 11-May=76 16:34:3

ta
Qe s S L QT b L M-




-
.
i

B ep—

e e - —— - ———

B ——— O —— ¢ . w—

COl

g - - v s se-, - N - = \ - M
. -'.\- ."- Yd B ‘S ;--HFS--E 15:5& FQ\IE - o-d -.nwo
e AN A .
ceatvvM.aws .

. RN

ICENTIFICATION

PRODUCT CODE:  MRINDEC-11-DCRJC-R-D
PROCUCT NRME: RPOW.S-6 HERD ALIGNMENT VERIFICARTION PROGEAM
CATE CREQ?ED: MRY 1976

MAINTRINER: CIAGNCSTIC ENGINEERING

AL THOR: C. MESS

COPYRIGHT (C) 1978 DIGITAL EQUIFMENT CORP., MAYNARD, MRSS.

THE INFORMATION IN THIS STQTENENT IS SUBJECT 7
WITHOUT NCTICE AND_SHOILD NOT BE CONSTRUEC AS
COMMITMENT BY DIGITAL EGUIPMENT CORPORATION.

CTURL DISTRIBUTION OF THE SOFTWARE DESCRIBED IN
CCUMENT WILL SE SUBJECT TC TERMS AND CONDI’IQN: ‘N
BE ANNOUNCED ON SOME FUTURE DATE B8Y DIGITAL EGUIPMENT
CORPORATICN.

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR
RELIABILITY OF ITS SOFTWARE CN EGUIPMENT WHICH IS
NCT SUPPLIED By DEC.

DO

THIS SOFTWARE IS FURNISHED TQ PURCHRSER UNDER A LICENSE
TC USE ON A SINuLE COMPUTER SYSTEM AND CAN BE COPIED (KITH
INCLUSION CF DEC'S COPYRIGHT NOTICE) LY FOR USE IN SUC
gwsggn EXCEPT RS MAY OTHERWISE BE PROVIDCED IN WRITING
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AL IGNMENT PACK ('CE' PACK)
“535" GR DECU" FOR RFOY'S
*SERCH" FOR RP2E/&°S

PRELIMINARY PROGRRAMS

THE RPOH/S/6 DISK SUBSYSTEM MUST SE OPERATION AN ALL CTHER
FRZGRAMS IN THE SET FOR THE SUSSYSTEM MUST RUN ELCESScLLLz.

LorOING PROCEDURE

THE PROGRAM MAY 3£ LCACED FROM PAPER TAPE USING THE RESCOLUTE
_CACER OR IT MAY BE LORDED FROM THE RAPFRCPRISQTE “XXDP*' MECIA
CSING THE RCSO’IQ*EO LCARDOER. THE PROGRAM MRY NOT 8E INCLUCED
™ & "XXOP' ChHAIN.

STRRTING PROCETURES

STRRTING ROORESSES

THE_PRCGRAM IS STARTED FROM LOCATION 230:8) IF THE ACCRESS
OF THE RH11 OR RH7C WILL NCT BE CHANGED.

THE PROGRAM IS STRRTECD FRCM LOCARTION 2C4 IF THE RDORESS
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OF THE R]=11 OR RH70 IS TO BE CHANGED FROM THE PRELORDED VALUE.
(SEE SECTION 4.9 ' :
PROGRAM & JPERATICN ACTION

LCRD THE PROGRAM INTQ MEMCRY (SEE SECTION 3!

«0R0 ACDRESS 20C OR 20M.

[
.

fu

(P}

SET THE SWITCHES AND PRESS °"START'

PRES
PLACE AN ALIGNMENT DISK PACK ON THE DRIVE TO BE CHECKED ANC
T THE DRIVE IN WRITE PROTECT MODE.

CYCLE UP THE DRIVE TQ BE CHECKED, ALLOW SUFFICIENT TIME
FOR THE ALIGNMENT PACK TO REACH OPERATING TEMFERATLRE AND
TO STRSILIZE. REFER TO APPLICABLE MAINTENANCE PROCEDURES
FOR THE REQUIRED AMOUNT OF TIME.

€. SELECT THE DRIVE TO BE CHECKED IN RESPONSE TQ THE TYPEQUT
ON THE TELETYPE.

7. THE PROGRAM WILL ASK FOR THE MODE OF OPERATION: ENTER AN 'R’
IF THE PROGRAM IS TC BE USED FOR HERD ALIGNMENT; ENTER A 'V°
IF HEAD ALIGNMENT IS TC BE CHECKED; OR ENTER AN "B’ IF THE
RANDCM SEEK UTILITY IS 70 BE RUN.

IF AN A’ IS ENTERED IN RESPONSE TO THE_PROGRAM MODE MESSAGE
THE PROGRAM WILL POSITION THE DRIVE TO THE ALIGNMENT CYLINDEA:
RPO4/S - CYLINDER 245; RPOB - CYLINDER 496. THE FROGRAM WILL
THEN_ASK FOR A HEAD ADDRESS. THE HEAD ENTERED WILL BE SELECTED
GND THE PROGRAM WILL REQUEST ANOTHER HEAD. UNTIL A NEW HEAC
GOCRESS IS ENTERED, THE LAST ENTERED HEAD ACDRESS WILL REMAIN
SELECTED. THE ALIANMENT SEGUENCE MAY BE TERMINATED BY TYPING

A CONTROL C; THE PROGRAM WILL RETURN TO THE DRIVE SELECTION

3. IF THE PROGRAM IS BEING RUN IN 'VERIFICATION’ MODE AND SW<O2»
IS SET, THE PROGRAM WILL RASK FOR HEAD AND CYLINDER ACORESSES.
(HEAD AND CYLINDER ADDRESSES ARE ENTERED IN DECIMAL.) WITH
SW<02>, ONLY THE ALIGNMENT OF THE SPECIFIED HERD WILL BE CHECKED.

WHEN_THE OPERATOR HAS COMPLETED THE PRESENT DRIVE, CYCLE THE
CRIVE DOMN, AND_TRANSFER THE TEST BOX AND ALIGNMENT PACK TO

The NEXT ORIVE TO BE CHECKED. WHEN THE ALIGNMENT PACK HAS_
STABILIZED, THE NEW DRIVE CAN BE SELECTED. 1T IS NOT NECESSARY
TG RESTART'THE PROGRAM,

wn
.

(D

[ B
o

®IVE SELECTION

r
ENTER A DRIVE NUMBER IN RESPONSE YO THE 'ENTER DRIVE NUMBER:®
TYPECUT FROM THE PROGRAM. ONLY VALID DRIVE NUMBERS (0 - 7)

WILL BE ACCEPTED BY THE PROGRAM. NCTE THART THE CRIVE SETUP

wy
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LTEST BOX SONNECTION AND AL IGNM
SEEN COMPLETED BEFORE A DRIVE 1

RHIi - RH7Q UNIBUS RCDRESSES

THE PROGRAM ASSUMES THAT THE RH11 CR RH70 ADDRESSES START AT
176700 AND THAT THE VECTOR ADDRESS IS 2S4. THESE RDDRESSES MAY
8t CHANGED WHEN THE PROGRAM IS STARTED FROM LOCATION 204. ENTER
THE RH1l/RH70 RDDRESS IN RESPONSE TO THE REQUEST FROM THE PROGRANM.

OTHER UNIBUS RDDRESSES

ENI_PACK STABILIZATION) MUST HAVE
S SELECTED.

LOC  TAG  CONTENTS FUNCTION
144 §TKS 177580 TTY KEYBOARD STATUS REGISTER
il4e  §TKB 177862 TY KEYBOARD BUFFER REGISTER
1162 §TPS  1778gM TTY PRINTER STATUS REGISTER
1152 §TPB 177566 TTY PRINTER BUFFER REGISTER
1334 Bkv I0M Kull-P CLOCK VECTOR ADDRESS
1246 PKCS' 172540 KW11-P CONTROL REGISTER
1250 PKB 178542 Kll-P COUNT SET REGISTER
1352 PKC 172544 KWl1-P COUNTER REGISTER

ZE Ly 100 Kull-L CLOCK VECTOR ADCRESS

LKS 177548 KWll-L STRATUS REGISTER

SWITCH REGISTER SETTINGS

SWclS>»=1...HALT ON ERRCR 4
Sk<i3=1...INHIBIT ERROR TYPEQUTS
SW<09>=1...LCOP ON ERROR

SW«C2>=1...CHECK ALIGNMENT OF THE SPECIFIED HERD
SW<Q1>=1...LO00P ON THE CURRENT HERD
S«CQ>=1...TYPEOLT ALL TRACK CENTER VALUES

IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I.E. AN 11/3%)
THE PROGRAM WILL DETERMINE THAT THE HARDWARE SWITCH REGISTER IS

NOT PRESENT AND WILL USE A 'SOFTWARE' SWITCH REGISTER. THE
"SOFTWARE’ SWITCH REGISTER IS LOCATED AT LOCATION i7& (B). THE
SETTINGS OF THE °"SOFTWARE' SWITCHES ARE CONTROLLED THROUGH R KEYBCARD
ROUTINE WHICH IS CALLED BY TYPING A 'CONTROL G'. THE PROGRAM WILL
=~ECOGNIZE THE *CONTROL G’ AT ANY TIME EXCEPT WHEN THE PROGRAM

IS AT A HIGHER PRIORITY PROCESSING AN RPO4,/S/6 INTERRUPT. THE
"SOFTWARE' SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE
TC THE PROMPT FROM THE SWITCH ENTRY ROUTINE:

*CWR = NNNNNN NEW =*
EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE

SWl
TMRGE MUST BE ENTERED. LERDING ZEROS ARE NOT RESUIR
"CONTROL U® FUNCTIONS MAY BE USED TC CORRECT TYPING

CH REGISTER
0., "RUBOUT® AND
RRERS

mim-—

SESG C00S




HO1

MAIN,  MACYIL 2T7(885) 27-APR-76  16:51 PRGE &

DIRJICR.DOC

o

o
oy

JURING SWITCH ENTRY.

23 PROCESSORS WITH HARDWARE SWITCH REGISTERS, THE 'SOFTWRRE' SWITCH
REGISTER MAY BE USED. IF THE PROGRAM FINDS ALL 16 SWITCHES IN THE
UP’ POSITION, ALL SWITCH REGISTER REFERENCES WILL BE TO THE
égoggfagséDRE¢ISTen AND THE PROCEDURES DESCRIBED ABOVE MUST
! o .

ERRORS

TEST ERRORS
RPOY/5:

THE PROGRAM CHECKS THAT EACH HERD IS WITHIN + OR - 150 MICRO-INCHES
FROM THE TRACK CENTERLINE FOR CYLINDER 245 AND IS WITHIN + OR - 350
MICRO-INCHES FOR CYLINDERS 4 AND 400. IF A KEAD IS FOUND_THAT IS
NOT WITHIN THESE TOLERANCES, AN ERROR MESSAGE IS TYPED, THE ERROR
MESSAGE IDENTIFIES THE CYLINDER, HERD, AND THE FCTUARL POSITION CF
THE HERD RELATIVE TC THE CENTERLINE. (IF SW«CO>=1, THE RCTUAL
ALIGNMENT OF EACH MERD WILL BE TYPED OUT; HERDS OUt OF TCLERANCE
WILL NOT BE IDENTIFIED.)

RPOE:

THE PROGRAM CHECKS THAT EACH HERD IS WITHIN + OR - 75 MICRC-INCHES
FRCM THE TRACK CENTERLINE FOR CYLINDER 496 AND IS WITHIN + OR - 17S
MICRC-INCHES FOR CYLINDERS 8 AND 800. IF R HEAD IS FOUND THRT IS
NOT WITHIN THESE TOLERANCES, AN ERROR MESSAGE IS TYPED. THE ERRUR
MESSAGE IDENTIFIES THE CYLINDER, HEAD, AND THE ACTUAL POSITION OF
THE HEAD RELATIVE TQ THE CENTERLINE. '(IF SW<0Q>=1, THE ACTUAL
ALIGNMENT OF EACH HEAD WILL BE TYPED CUT: HERDS out oF TOLERANCE
WILL NOT BE IDENTIFIED.)

ENTRY ERRORS

THE PROGRAM WILL NOT ACCEPT DRIVE NUMBERS GRERTER THAN 7. IF
aN INVALID DRIVE NUMBER IS ENTERED IN RESPCNSE TO THE DRIVE
NUMBER REQUEST, THE PROGRAM WILL TYPE R "?'; THE OPERATOR MAY
ENTER A VALID NUMBER.

THE PROGRAM WILL NOT ACCEPT HEAD ADDRESSES GREATER THAN 18 (DECIMAL)
OR CYLINDER ADDRESSES OTHER THAN 24S(10) FOR RPO4-S’S OR 436(10)
FOR RPOS’S. IF AN _INVALID CYLINDER OR HERC RDDRESS IS ENTERED, THE
§§8$¥ﬁ2 WILL REJECT THE ENTRY AND RETURN TO THE DRIVE SELECTION

THE PROGRAM WILL NOT ALLOW A DRIVE TO BE ASSIGNED IF IT IS NOT
;EgéggxgggEECTED" IF THIS IS WTTEMFTED, THE OPERARTOR WILL

wn
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ORIVES RSSIGNED ARE CHECKED TO ENSURE THAT THE DRIVE RSSIGNED
IS PRESENT, ONLINE, AND IS AN RPCY, RPOS, OR RPOb. THE PROGRAM WILL
gﬁg%g& ASSIGNMENTS FOR DRIVES WHICH ARE NOT PRESENT OR RRE NOT

6.3 SUBSYSTEM/DEVICE ERROR MESSAGES

1. 'RH11 INTERRUPT OCCURRED (RPAS=0) - Rl INTERRLPT
CCCURRED, BUT NOTHING ON THE MARSSBUS IS INDICATING AN ATTENTION.

2. UNEXPECTEC ATTENTION OCCURRED' - THE INDICATED DRIVE INTERRUPTED,
SBUT NO INTERRUPT WAS EXPECTED FROM THE INDICATED DRIVE.

3. 'MASSBUS PARITY ERROR (MCPE=1)' - A CONTROL BUS PARITY ERROR
WARS DETECTED BY THE RH1i WHEN THZ INDICATED REGISTER WRS RERD.

4. 'MASSBUS PARITY ERROR (PAR=1)' - A CONTROL BUS PARITY ERROR
OCCURRED WHEN THE INDICATEC REGISTER WAS WRITTEN.

S. 'ADDRESS PLUG CHANGE SIT SET’' - THE PROGRAM FOUND THE °'CPE’
BIT SET FOR THE INDICATED DRIVE.

€. 'RHLiI DIDN'T RESPOND TO ADDRESSING' - THE PROGRAM RCCESSEC THE
RH11 AT THE INDICATED ADDRESS AND RECEIVED NC RESPONSE.

7. 'DRIVE CR DATA ERROR' - THE INDICATED DRIVE COMPLETED AN CPERATION
WITH THE INDICATED ERROR CONDITIONS SET.

8. 'DRIVE UNSAFE ERROR' - THE INDICRTED DRIVE SIGNALED AN UNSRFE
CONCITION.

3. 'HERD OUT OF ALIGNMENT® - THE INDICATED HERD OF NOT WITHIN TOLERANCE.

!0. 'HERD TOC FAR QUT OF ALIGNMENT' - THE INDICATED HERD IS TCO
FAR_CUT OF ALIGNMENT FOR THE PROGRAM TO FIND THE TRACK
CENTERLINE FOR THRT HERD.

1. ’SCFTWARE TIMEQUT' - THE INCICATED DID NOT COMPLETE THE
OPERATION WITH 1 SECOND.

12. "UNCORRECTARBLE MASSBUS PARITY ERROR' - THE PROGRAM RTTEMPTED
TO PERFCRM_AN OPERATION AND DETECTED 3 SUCESSIVE MRSSBUS PARITY
ERRORS OR THE PROGRAM RTTEMPTED TO CLEAR A 'PAR’ ERROR IN THE
DRIVE AND A PARITY ERROR OCCURRED.

13. 'DRIVE IS UNAVRAILABLE' - THE INDICATED DRIVE HARS GONE OFFLINE
: OR HAS BECOME NON-EXISITENT.

Ty RESTRICTIONS

BECAUSE AN ALIGNMENT DISK PACK IS USED ON DRIVES TESTED BY THIS

SEq CCO7
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PROGRAM. NO DATA TRANSFER OPERATIUNS ARE PERFCRMED.

8. PROGRAM DESCRIPTION

8.1 VERIFICATION MODE
8.1.1 RPO4-S OPERM.10NS
THE PROGRAM CHECKS HEAD ALIGNMENT AT CYLINDER 245, HEADS O - 18,
AT YL%NDER% qog AND M, Hgnos 0 nug ﬁS AND REVER¢IE§ A%&GNM NT' AT
CYLINDER 245, HEADS 0 - 18. THE OPERAYOR WILL BE NOTIFIED IF ANY
HEAD IS OUT OF ALIGNMENT BY MORE THAN THE SPECIFIED AMOUNT.
HEAD ALIGNMENT IS CHECKED IN THE FOLLOWING MANNER:
1. OFFSET THE POSITIONER TO +1200 MICRO-INCHES.
STORE THE SIGN CHANGE BIT.
MOVE THE POSITIONER IN THE OPPOSITE DIRECTION IN 25 MICRO-INCH
£P§§E¥EUEEUE”TIL THE SIGN CHANGE BIT CHANGES VALUE. STORE THE

4. OQFFSET THE POSITIONER TO -1200 MICRO-INCHES AND REPEART STEPS
2 AND 3 RBOVE.

S. AVERAGE THE TWO SIGN CHANGE OFFSET VALUES AND REPORT IF THE
SELECTED HEAD IS MISALIGNED BY MORE THAN + OR - IS0
MICRO-INCHES FOR CYLINDER 245 OR + OR - 350 MICRO-INCHES FOR
CYLINDERS 4 AND 400.

REPEAT THE ABOVE SEQUENCE FOR ALL HERDS AT CYLINDER 245 AND FOR
HEADS O AND 18 AT CYLINCERS 4 AND 40C.

THE OPERATOR MAY TERMINATE THE OPERATION AT ANY TIME 3Y TYPING A
*CONTROL C’.

(0

w

[
o

RPOE OPERATIONS "
THE PROGRAM CHECKS HEAD ALIGNMENT AT CYLINDER 496, HERDS 0 - 18 N‘%
AT CYLINDERS 800 AND 8, HEADS 0, 1, 10, 17, AND 18, AND RE-VERFIES A
ALIGNMENT AT CYLINDER 496 H§noé 0'-"18." tHE OPERATOR WILL BE NOTIFIED

TF A HEAD IS OUT OF ALIGNMENT BY MORE THAN THE SPECIFIED AMOUNT.

HEAD ALIGNMENT IS CHECKED IN THE FOLLOWING MANNER:

1. OFFSET THE POSITIONER TO +600 MICRO-INCHES.

2. STORE THE SIGN CHANGE BIT.

3. MOVE THE POSITIONER IN THE OPPOSITE DIRECTION IN 25 MICRO-INCH
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8.2

8.3

D

INCREMENTS UNTIL THE SIGN CHANGE BIT CHANGES VALUE. STORE THE
OFFSET VALLUE.

9. OFS§ET3TH§ PgS'TIONER TO -600 MICRO-INCHES AND REPEAT STEFS

S. AVERAGE THE TWO SIGN CHANGE OFFSET VALUES AND REPORT IF THE
SELECTED HEAD IS MISALIGNED BY MORE THAN + OR - 7S
MICRO-INCHES FOR CYLINDER 496 OR + OR - 175 MICRO-INCHES FOR
CYLINDERS 8 AND 800.

SEPERT THE RABOVE SEQUENCE FOR ALL HEADS AT CYLINDER 496 AND FCR
HERDS 0, 1, 10, 17, 18 AT CYLINDERS 8 AND 800.

THE OPERATOR MAY TERMINATE THE OPERATION AT ANY TIME BY TYPING R
*CONTROL C’.

ALIGNMENT MODE

THE_PROGRAM MAY ALSO BE USED TQ PROVIDE HERD SELECTION FOR oOU
CONTROLLED HEAD ALIGNMENT. WHEN THIS MODE IS SELECTED, THE

PROGRAM WILL PERFORM NO ALIGNMENT CHECKING - ONLY THE REQUESTED

HEAD IS SELECTED IN THE DCL. _THE ACTUAL QLIGNMENT MUST BE PERFORMED
USING THE ALIGNMENT METER ON THE DDU, DEDU PERCH. WHEN USED IN
THE ALIGNMENT MODE, THE PROGRAM PROVIDES HtRD SELECTION WHICH IS NOT
PRESENT IN THE DDU.

TH%NOSEEREOR MAY TERMINATE THE OPERATION AT AY TIME BY TYPING A

RANDOM SEEK UTILITY

THE PROGRAM CONTAINS A UTILITY ROUTINE WHICH PERFORMS 5,000 (10)
RANDOM SEEK OPERATIONS ON THE DRIVE BEING CHECKED. THIS UTILITY
ALLOWS THE OPERATOR TO EXERCISE THE HERD ASSEMBLY ON THE DRIVE AFTER

HERD ALIGNMENT HARS BEEN PERFORMED.

THE UTILITY ROUTINE IS NORMALLY USED AFTER HEADS HAVE BEEN ALIGNED:
THE_RANDOM SEEK UTILITY IS CALLED AND HERD ALIGNMENT IS RE-VERIFIED
AT _THE COMPLETION OF THE RANDOM SEEKS. USE OF THIS ROUTINE DOES
NOT REQUIRE CYCLING DOWN THE DRIVE AND REPLACING THE ALIGNMENT

PACK WITH A SCRATCH PACK FOR THE HERAD SHAKE DOWN.

THE OPERATOR MAY TERMINATE THE OPERATION AT ANY TIME BY TYPING A
"CONTROL C’.

PROGRAM LISTING

SEd C009
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ERRORS DETECTED: O

¥ DZRJCR/SCL=DZRJCA.DCC
RUN-TIME: 1 2 O SECONDS
CORE USED: K
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LSBTTL BR:IC DEFINITIONS

GIUITIAL ADDRESS OF THE STACK POINTER #as 1120 ses
TEQUIV EMT.ERROR ::BASIC DEFINITICN OF ERROR (ALl

(LATRAIRAIRATNALUA N
LI R LI PV R T A LA AP IR LS A PV S TU O AT VA B SN SN TR DO O MY T R T A S N T e Y L R [ A A A T Y (/R IR AT T

JEQUIV  IOT.SCOPE :18ASIC CEFINITION OF Soofg Zall
+ #MISCELLANECUS DEFINITIONS
mT= 1 +1C00E FOR HORIZONTAL TRE
F= 12 ++COCE FOR LGs FEED
CR= 15 ::CODE FOR CARRIAGE RETUSN
eiFs 200 ::CODE FOR CARRIAGE RETURN-LINE FEEC
55= 17777 + s PROCESSOR STATUS WORD
Eaulv FS,Psd
STKLMT= 17474 ::STACK LIMIT REGISTER
PIR3= 17777 1 :PROGRAM INTERRUPT REQUEST RESISTER
DSWR= 177570 - 1 HARDWARE su;qu REGISTER
0D1se= 17787 + s HARDWARE DISPLAY REGISTER
- #GENERAL PURPOSE REGISTER DEFINITIONS
f0s= %0 :: GENERAL REGISTER
Rl= 3 ; :GENERRL REGISTER
k2= “e :;GENERAL REGISTER
B3= "3 1 1GENERAL REGISTER
R4z %4 : 1 GENERAL REGISTER
0 RS= %S : 1GENERAL REGISTER
falals RE= & : : GENERAL REGISTER
sialalslopy R7= "% + s GENERAL REGISTER
JEGUIY RE,SP 13 STRCK POINTER
JEGUIV RTLPC : 1 PROGRAM COUNTER

+#PRICRITY LEVEL DEFINITIONS
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DR3C. 00 8RS0 PEFINITIONS
S 220053 ®RO= O . tPRICRITY LEVEL 2
= 308048 PRI= 40 : iPRIORITY LEVEL |
iz 232108 PR2= 100 +ioRIORTTY LEVEL 2
&3 303148 PR3= 140 s :PRIORITY LEVEL 2
0 908202 PRY= 200 ;:PR%OR}T? LEVEL 5
&7 £30340 PRS= 240 i PRICRITY LEVEL S
&2 500303 FRB= 30 ::PRIORITY LEVEL &
£3 838343 PR?= 340 : :PRICRITY LEVEL 7
&s {2"SWITCH REGISTER" SWITCH DEFINITIONS
3 100320 Swis=" 100020
5 240930 SWle= 40000
&8 522000 SWl3= 20020
£ ffaisals SWl2= 10000
e, 305000 SWil= 4000
21 592070 SWif= 2000
~2 £01003 Swis= 1063
03 853552 Sui8= 800
74 800209 SWi7= 200
e slalaplals Swlb= 100
e 503048 SWiS= &0
>7 alalaloria SWiu= 22
- 50001 C Swi3= 10
-3 sl SWd2= 4
23 alafulaler] Swli= 2
g7 slalalala} Suid= 1
22 JEQJIV  SWOS,SWS
g3 JEQUIV Suia.sue
e EeUIV SWC7.Su7T
E JEQUIv  SWOS.Sue
E Iv  Suds,SuE
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JEul
JE3Ul
JEaul
: JEoui
L EQUI
1 JEGUI
3 . #DATA BIT DEFINITIONS (BIT2C 72 2ITIS:
2 100000 BITis= 10283
< 252200 8ITi4= 40003
- 223000 5IT13= 20000
7 312008 SIT12= 10900
c 804009 BITil= §302
: 802202 8IT13= 2000
108 891 BI183= 1CG3
it1 005438 8I1C8= 409
e 000208 8i107= 20C
sk £0C100 Bitce= 130
s 300240 BIt0S= 42
et 00g22 BIT04= 28
it 800010 B8I103= I
177 elalslala ZITd2= &
ot 86500e 8iv0l= 2
it elelalsh]l BI700= 1
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27-APR-7b i6:34 PAGE H

JEQUIV BIT03,BITS
.Equlv BIT08.BITS
.Eggxg a;;ar.ax;r
LEQUIV Bi108. Bi1
.EQuIv BITO4.8ITY
.EQUIV 8IT03.BIT3
.EQUIV BI702,BIT2
.EQUIV BITCL.BITI
.EQuIv BIT00.BITC
- ¥BASIC "cpu~ TRAP VECTOR noonessss
ER]VEC= 4 TIME OUT AND OTHER ERRORS
RESVEC= 10 ..Resenv§o AND ILLEGAL INSTRUCTIONS
TBITVEC=!4 .
TRTVEC= 1Y rnncs TRAP
RPTVEC= 14 ..ansnxpoxnr TRAP (BPT:
I0TVEC= 20 L LINPUT/QUTPUT TRAP (107! ##3:0PEs+
PWRVEC= 29

::PCWER _FARIL

EMTVEC= 30 ..EHULRTOR TRAP (EMT] #*ERROR=2+
TRAFVEC=34 “TRQP” TRAP
TKVEC= EC :TTY KEYBOARD VECT

TFVEC’ g4 T’Y PRINTER VECTOR
PIRQVEC=240 ..PﬁJuRRH INTERRUPT REQUEST VECTOR
Ry T T T Ry Yy Ly Ty ey Y T Y

.SBTTL RHI1! REGISTERS

TRERREERRRRRIER RN RERRRRERRR PR IR NP R RRRI LR IR IR PR LR PSR R 252422

-
-

:CONTROL AND STATUS REGISTER | (RPCSI)
IE= 100 : INTERRUPT ENR..- BIT 88
ROY= 20C QEQD\ {BIT s7) .
qlE= 500 HiGH ORDER 8US RDDRE§§ 3IT (BIT 83
qi7= 1800 HIqh CRDER 8US RDDRESS S5IT .5IT 83
PSEL= 2000 :PORT SELECT (BIT 810)
MCPE= 20000 :MRSSBUSS PARITY ERRCR (81T 813"
TRE= 40003 : TRANSFER ERE”R BIT 8.4
iS50 100000 :SPECIAL ¢ husTIvN (BIT 8iS°
:WORD COUNT REGISTER (RPWC!
s (ERCH BIT IS CALLED BY BIT NUMBER)
:2US RDORESS REGISTER (RPBR)
: (ERCH BIT IS CALLED 8Y BIT NUMBER)
+CONTROL AND STRTUS REGISTER 2 (RPCS2)
ucls 1 +UNIT SELECT (BIT o0
use= z +UNIT SELECTY (BIT sl
LSH= e :UNIT SELECT (BIT 82!
BRl= 10 :BUS ADCRESS INCREMENT INWISIT .3:7
PAT= 20 +MASS3US PARITY TEST (31T s+
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MD-11-D2RIC-A, S04 5B HEAD ALISNMENT PROGRAM MACYL! 27(BSS) 27-APR-76 16:34 PAGE S €5 0018
D2RIZ. 30 RM11 REGISTERS
184 200043 SLR= W :CLEAR (BIT #5)
183 00010 IR= 100 : INPUT READY (BIT #&)
188 "883 8 OR= 300 : OUTPUT RERDY (BIT #7)
1S alalal MPE= 490 ‘MASS BUS PARITY ERROR (BIT 88!
188 0013990 MXF = 039 ‘MISSED TRANSFER ERRCR (BIT #3,
123 52008 PGE= o) : PROGRAM ERROR (BIT #10)
Iy 5040380 NEN= 4000 :NON EXISTENT MEMORY (2IT #ll.
171 010820 NED= 10000 :NON EXISTENT DRIVE (BIT #!2)
e 520008 UPE= 20000 :UNIBUS PARITY ERROR (3IT 813
13 845335 WCE= 40000 ‘URITE CHECK ERROR (BIT ald4)
1% alajalris DLT= 100000 :DATA LATE (BIT 815
178 :DATA BUFFER REGISTER (RPDR)
;zg : "EACH BIT IS CALLED 3Y 31T NUMSER)
153
igi R RRRRFERRRE R I IR FRRERRERE P ISR R PR R P I RS TRIRFF LIRS RIIRLIIHEF R4S
188 .S3TTL RPCY/S/& RESISTERS
%é: R RERFRRRRLERER IR E LR LR PREFERARLEZRRRRRFIERREER 2322222024222
SS
188 :CONTROL AND STATUS | REGISTER. (#00)
S 009221 0= :30 BIT (BIT 80
153 330532 Fl= z :FUNCTION CODE BIT sl
130 830504 F2= - :FUNCTION COCE BIT a2
is] 338210 F3= 12 :FUNCTION CODE BIT #3
132 ajaalars) £3z 25 :FUNCTION CODE BIT #9
133 SECON0 FS= 30 :FUNCTION COOE SIT aS
184 505528 OVA=  §000 :DEVICE AVAILABLE (BIT sil)
1% ;ORIVE STATUS REGISTER \APDSL) (1)
i35 DFE= | DRIVE FORWARD S"/SEC. (BIT s0)
s 0o0a02 bFrdo= 2 :DRIVE FORWARD 20" SEC. (2IT sl1)
23C 850534 DIGB= 4§ :ORIVE T0 Eungn GUARD BAND (31T a2
il alalsia}{ GRV= 10 :G0 REVERSE (BIT 83
Flet] 500020 DiLb4= 20 :DIFFERENCE LESS THAN &4 (3IT #+°
Efvk 200040 DEl= 40 :DIFFERENCE EQUALS 1 (BIT 88!
Elal 2038:08 Wz 160 s VOLUME VALID (BIT #6)
ot 330200 GRY= 200 :DRIVE REACY (BIT &7)
Fleld 9040 DPR= 49 :DRIVE PRESENT (81T 8
57 62100 PaM= 1080 :PROGRAMABLE (BIT #9)
Flat] 002000 LST= 2080 :LAST SECTOR TRANSFERRED (SIT 8.0
it 004000 WRL= 4000 :WRITE LOCK (BIT 811
Ell 10009 gc= 10000 ‘MEDIUM ON-LINE (BIT a12)
5 20050 PIF= 20000 :POSITIONING OPERATION IN PROSRESS (317 8.2
zi2 o alalals ERR= 40000 :COMPOSITE ZRROR (31T al4)
22 108383 ATa= 100030 :ATTENTION ACTIVE (BIT 8.5
Zis :ERRCR REGISTER 80! (RPERI) (802
Zi7 00001 ILFz | +ILLEGAL FUNCTION (BIT &2

- - -
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MD-11=DORIC-A, RE0M S 6 MEAD ALIGNMENT PROGRAM MACYL! 27(8SS) 27-APR-76 16:34 PAGE &
02R3Z.303 RFO4 s & REGISTERS
218 acoagg ;hs- 3 EG@%RREGI§;ERR%?I. cé Al
=1 = Pb -o-: u:T .E
§§3 888310 PAR= 10 PEEI?Y ERRSB é? 3
330040 Were 0 ES“’T“ET ES"E“:&?EH'}'% )
- - r= 8S)
533 £o010 ECH= 100 3 a&b E RROR (BIT #6)
] 500200 HCE= 200 HERDER COMPARE ennoa (BIT &7
EE 000420 HCRC= 400 HERDER CRC ERROR (BIT #3)
2 001000 Q0E= 1300 :ADCRESS OVERFLOW ERROR (BIT 83)
EER 872000 IRE= 2000 : INVALID ADDRESS ERROR (BIT #13.
EEL] 064030 WLE= 4000 ‘WRITE LOCK ERROR (BIT #il}
53 31093 0TE=  10CO0 :DRIVE TIMING ERROR (BIT i2’
Fca 0338000 OPI= 20000 :OPERATION INCOMPLETE (BIT #13:
Ec 040030 UNS= 40000 :DRIVE UNSAFE (BIT :14)
g3 100000 OCk= 100000 :DATA CHECK ERROR (8IT !
ggg -MAINTRINASILITY REGISTER (RFMR)(%03)
ede
I3 550001 DMD= I :DIAGINOSTIC MODE (BIT 82!
37 005002 MOLK= 2 ‘MAINTAINARBILITY CLOCK (BIT 8!}
I3 283004 MINX= 9 :MAINTAINABILITY INDEX (SIT 82
233 A%0019 MSTCK= 10 :MAINTAINABILITY SECTOR CLOCK (21T &3
252 800020 MRD= cﬂ ‘MAINTAINABILITY READ (BIT 84)
341 308548 MWR= :MAINTAINABILITY WRITE (BIT 83)
;45 383323 DT57= aoo :MAINTAINABILITY SYNC DETECTED (2IT &7
g:g :ATTENTION SUMMARY PSELCO-REGISTER (RPRS) (#04)
<8 02000 RIO= | :DEVICE 0 (BIT #0)
247 800002 ATi= 2 :DEVICE 1 (BIT sl!
Zug elafalalog AT2z 4 :DEVICE 2 (BIT s2)
243 80001 AT3= 10 :DEVIZE 3 (EIT 83
B 0006025 AT4= 23 :DEVICE 4 (BIT 84
EH 509043 ATS=  H2 :DEVICE 5 (BIT 85!
B 585108 . ATE= 100 :DEVICE & (BIT #5)
£5s slor-jola) aTr= 200 :DEVICE 7 (BIT &7
iz .uzsrns ?E”ICRfTRRCK ACDRESS RESISTER (RPDA! (#035)
£zt 4 BIT IS CALLED BY BIT NUMBER)
zss :DRIVE TYPE REGISTER (RPDT) (#08) ;
£3%
F3s 000031 0T00= | :DRIVE TYPE NUMBER grr 1
ZE1 000002 013l= 2 :ORIVE TYPE NUMBER BIT 2
€2 230004 £103= 4 :DRIVE TYPE NUMBER BIT 3
ze3 006210 0703= 10 :DRIVE TYPE NUMBER gxr 3
Pis 03 0T04= 20 :DRIVE TYPE NUMBER BIT S
ztc 806050 £105= 40 :DRIVE TYPE NUMBER BIT &
Zti 300100 CT08= 100 :DRIVE TYPE NUMBER BIT 7
2E7 02 0707= 200 :DRIVE TYPE NUMBER BIT 3
zZ2 80045 D138 400 :DRIVE TYPE NUMBER BIT 3
el 004000 TRG= 4000 :DRIVE REGUEST REQUIRED (BIT #ll
e alalsle Moss 20070 HOVINh HEAD (BIT #13)
27 843023 TAP= 40009 :TAPE DRIVE (BIT 814
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0-A, masbnmogpgm*m%mwnm 11 27(655) 27-APR-76 16:34 PAGE 7 SEZ CO1E
RFD4°S & REGISTERS |
100008 NBA=  1U000C :NOT BLOCK ADDRESSED (BIT #!S)
:LOOK=-AHEAD REGISTER (RPLA) (#07)
000001 EXTl= | :EXTENSION 1 (BIT #0;
03502 ExTe= 2 EXTENSION 2 (BIT #l)
500004 EXT4= 4 EXTENSION 3 (BIT #2)
000010 EXT10= 10 :EXTENSION 4 (BIT #3)
000020 EXT20= 20 EXTENSICN S5 (BIT #4)
500053 EXT40= 40 . EXTENSION & (BIT #5)
00010 SCl= 100 tSECTCR COUNT FIELD O (BIT s&;
350330 §t2= 200 :SECTOR COUNT FIELD 1 (BIT 87)
.SC4= 400 :SECTOR COUNT FIELD 2 (BIT s8)
001000 §210= 1000 :SECTOR COUNT FIELD 3 (RIT #3)
062000 5C20= 2000 :SECTOR COUNT FIELD 9 (BIT il
294320 TRK1= 4000 +TRACK FIELD 1 (BIT sil)
81933 TRK2= 10000 :TRACK FIELD 2 (BIT 812}
620030 TRK4= 20000 :TRACK FIELD 3 (BIT 813
8508003 TRRi0= 40000 'TRACK FIELD ¥ (BIT #1%)
100860 TRK20= 100200 :TRACK FIELD 5 (BIT #iS)
:RPOY ERROR REGISTER 82 (RPERZ) (#10)
200001 WUz 1 :WRITE CURRENT UNSAFE (81T s0°
605532 CSF=z 2 :CURRENT SINK FAILURE (BIT sI:
830904 KSU=  § :WRITE SELECT UNSAFE (BIT 82
600510 c80= 10 ' CURRENT SWITCH UNSAFE (BIT 83
A00020 MSE= 20 :MOTOR SEQUENCE ERROR (BIT 84
000043 TOF= 40 : TRANSITIONS osrsﬂron FAILURE (BIT a3.
600100 TUF= 100 : TRANSITIONS UNSAFE (BIT &)
aoaecg FEN= 200 rnx# nrs ENRBL D (BIT &7)
53355 WRU= 980 g E (BIT 49)
e TR L

-t U' U . -== :

394000 IXE= 4"58 : INDEX na k % 011)
81000 vu30= 10000 + 30VOLT unsn=E (BIT 812
027000 PLU= 2000 :PL0 LNSAFE ¢ ?¥ 813
100300 ACU=  100cac :AC UNSAFE (BIT #.5)

:RPOS/6 ERROR REGISTER #02 (RPERZ) (810)

250001 WCUs ! sURITE CURRENT UNSAFE (31T aG)
000002 CSF= 2 : CURRENT SINK FRILURE (BIT s!
000004 Weu= 4§ MRITE SELECT UNSAFE (BIT #2)
600010 CSU= 10 : CURRENT SWITCH un:nrs (BIT &2
£00020 RAW= 20 READ AND WRITE (BIT a4)

000040 TOF: 40 : TRANSITIONS DETECTOR FAILURE (BIT &35!
000100 TUF= 100 s TRANSITIONS UNSAFE (BIT #6:

000200 ABS= 200 :ABNORMAL STOP (BIT #7)

000402 WRU= 400 ‘WRITE RERDY UNSREE (BIT_48)

001000 MHS= 1000 MUTLTIPLE HEAD SELECT axr 83!

002000 NHE= 2000 :NC HEAD SELECTION (BIT 812

803000 1vE= 4000 ' INDEX ERROR (BIT #1!)

020000 PLU= 20000 :PLO UNSAFE (BIT #13)
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S

004
000
000020
C0004Q
200200
£22300
J04000
01820C

200201
0000202
000010
200040
00C!C0
%0000
100000

002000

;OFFSET REGISTER (RPOF!

oFes: B

QF100= H
QF200= IC
OF400= 20
CF800= 4Q
OFREV= 200
HCI= 2000
ECl= 4000
FMT22= 100C0

HOZ

27-APR-76 16:34 PAGE 8

il

T B

M
M
CFFS THCOM
;OFFSET 800 M
1OFFSET NEGAT
s HERDER COHPgR
(B

(D 38 ~ e v e

:ERRCR_CORRECT
;FORMAT BIT

;DESIRED CYLINDER RDORESS (RPCA) (#12)
; (EARCH BIT IS CALLED BY BIT NUMBER)

; CURRENT CYLINDER ADDRESS {(RPCC)

{813}

; (ERCH BIT IS CALLED BY BIT NUMBER)

SERIAL NUMBER REGISTER (RPSN) (8l4)
.‘ERCH IS CALLED BY BIT NUMBER)

:RPO4 ERROR REGISTER 803 (RFER3) (%1S)

FSU= 1

; PACK SPEEDC UNSAFE (BIT 80
:VELOCITY UNSAFE (BIT #i)

sANY UNSAFE EXCEPT RERD/WRITE (BIT

:AC LOW (BIT #5)

:0C LOW (BIT 8E)

:SEEK INCOMPLETE (BIT #14)
:OFF CYLINDER "(8IT #15)

\RP0S/6 ERROR REGISTER 803 (RPER3) (815

VUF= g
UNR- 10
vhz 40
DCL= 100
SKI= 40000
oCyL= 100000
DCU= 1
WAC= 2
ACL= 42
oCL= 100
QPe= 20000
SKl= 4C0C0
OCYL- 100000

:DC UNSAFE (BIT #0)
'WRITE AND OFF ET (817 &l
'AC LOW (BIT #

_DC LOW (BIT 36)
:OPERATOR PLUG ERROR (BIT 13
tSEEK INCOMPLETE (31T #l4)
:0FF CYLINDER ERROR (BIT #15)

;ECC POSITION REGISTER (RPEClB \01&)
; (ERCH BIT IS CALLED BY EIT NUMBER)

;ECC PATTERN REGISTER (RPEC2) ll?)
: (ERCH BIT IS CALLED BY BIT NUMBER)

.SBTTL TRAP CRTCHER

=0
;#ALL UNUSED LOCATIONS FROM 4 -

CONTRIN R ™. +2 HALT"

: #SEQUENCE TO CATCH ILLEGAL TRRPc QND INTERRUPTS

83)

sty CO19
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MD-11-D2RIC-R, RPO4 56 HEAD ALIGNMENT PROGRAM MACY!! 27(BS5) 27-APR-76 16:34 PAGE 9 SEG 0070
03RIS.009 TRAP CATCHER

;g? o *LOLQ'IONIU CONTAINS O TQ CATCH IMPROPERLY LOADED VECTORS

ow .ub ‘

383 200ity O DISPREG: .WORD O : :SOFTWARE DISPLAY REGISTER

§§§ a lalopy ﬁﬁgggg SWREG: .WORD 0 - : :SOFTWARE SWITCH REGISTER

388 .SBTTL PROGRAM STARTING ADDRESS = 200

€ .~ PRRR00 e .=300

38" 000200 Q30137 201480 S START] :START THE PROGRAM, USE THE DEFAULT PHIl ADCRESS

338 I3024 COOIST 021480 IMP START :START THE PROGRAM. CHANGE THE RH1. ADCRESS
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RPCH S. & HEAD ALIGNMENT PROGRAM MACYL! 27(85S5)

COMMON TRGS

000012

.SBTTL COMMON TAGS
SIRRERERERRFERERFRRRRRRRERERERRRRERERRRRSRFRERRRRRRERRE ARSI RS RS2

{30828 IN°T

JOe

27-APR-76 16:34 PAGE 10

E_CONTAINS VARIOUS COMMON STORAGE LOCATIONS

HE PROGRAM. :
.=1100
CMTAG: :1START OF 88HMON TARGS
PASS: .WORD O ; s CONTRINS PRSS COUN
$TSTNM: .BYTE O ; ; CONTAINS THE TEST NUMBER
$ERFLG: .BYTE O ; ;CONTAINS ERROR FLAG
ICNT: .WORD C ;: ;CONTRINS SUBTEST ITERATION COUNT
SLPRDR: .WORD O : s CONTRINS SCOPE LOOP ADDRESS
$LPERR: .WORD O ;;CONTQ%NS COPE RETURN FOR ERRORS
$ERTTL: .WORD O s s CONTRINS TOTAL ERRORS DETECTED
S$ITEMB: .BYTE O : ;CONTRINS ITEM CONTROL BYTE
$ERMAX: .BYTE | s sCONTRINS MAX, ERRORS PER TEST
$ERRPC: .WORD O : sCONTRINS PC OF LAST ERROR'INSTRUCTION
$GDADR: .WORD O : s CONTAINS ADDRESS OF *GOQC® CATA
$8DADR: .WORD O : ;CONTRINS ADDRESS OF ’BAD’ DATA
$GDDAT: .WORD O : sCONTRINS 'GOOD’ DATA
§BDDAT: .WORD O : ; CONTAINS ’'BAD’ DARTRA
.5858 8 : :RESERVED--NOT TO BE USED
$AUTOB: .BYTE O s sAUTOMATIC MODE INDICATOR
SINTRG: .Eggg 8 -+ s INTERRUPT MODE INDICATOR
SWR: .WORD  DSKR : ; ADDRESS OF SWITCH REGISTER
CISPLAY: .WORD DDIS ; ;ADDRESS OF DISPLAY REGISTER
§TKS: 177560 ;3 TTY KBD STATUS
§TKB: 177562 :3;TTY KBC BUFFER
$TPS: 177564 ::TTY PRINTER STATUS REG. ADDRESS
$TPB: 177566 ::TTY PRINTER BUFFER REG. RDDRESS
$NULL: .BYTE O :+ ;CONTRINS NULL CHARACTER FOR FILLS
$FILLS: .BYTE 2 : ;CONTRINS # OFHzégLER CHARACTERS REQUIRED
$FILLC: .BYTE l2 :; INSERT FILL C ._AFTER A "LINE FEED" _
$TPFLG: .BYTE O ;3 "TERMINAL AVRILABLE™ FLAG (BIT<07>=0=YES.
$QUES: .ASCII %/ : ;QUESTION MARK
$CRLF: .ASCII S : ; CARRIRGE RETURN
SLF: .ASCIZ <12 s :LINE FEED
ékiii*l!il!l!lil:;llllillliilili‘ill!lli!lilililililliillliiiiiil
LF s 12
DRVSEL: .WQ 0 :ADDRESS OF SELECTE
DRIVE: .uosg 0 ;SQ?VE NUM S?ORRGE ?OSR£;¥VER ERR CALLS
ﬂ;gga .ﬁgsb 0 sATTENTION §§GI¥352 S}ggﬂssﬂsgﬂngggggsgis:RG::
s : R?DRE GES
OPLN: .WOR g ;¥$$3£ HE HERSER' NDICATOR
OFFDIR: .WORD O :NEG OFFSET PRS% IND
BITIND: .WORD O :SIGN CHANGE g} ETORED INDICATCR
SINCNG: .WORD - O :SIGN CHANGE BIT STORARGE
PLUS: . .WORD O :STORE THE POS SIGN CHANGE CODE .
INREG: .WORD 8 :CONTRINS THE VALUE RERD FROM THE REGISTER
TOLER: .WORD sALIGNMENT TOLERANCE FOR PRESENT CYLINCER

SEG 00e!
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MO-11-02RJC-R, RPCY-S/6 HERD RLIGNMENT PROGRAM MARCYL! 27(BSS) 27-APR-76 i6:34 PAGE 1! SEQ OCez
DZRJC.009 COMMON TAGS

3:; 001212 Q00000 MAXCYL: .WORD O ggﬂaa}ﬂé THE HﬂXéH?M CYLINDER ACORESS

446 00l214 000000 MRXPOS: .WORD O CONTHINS HQXIHUH POSITIVE OFFSET

447 001216 880000 MRAXNEG: .WORD O ;CONTAINS MAXIMUM NEGRTIV; ;

448 001220 0000 MAXOFF: .WORD O sCONTRINS NUMBER CF OFFSET POSITIONS

443 00l222 00000C QUTTOL: .WORD O ;CONTAINS TOLERANCE FOR INNEF AND OUTER CYLINDERS

450 ggl%gg 00000C MIDTOL: .WORD O ?ONTQINS TOEERQNCS FOR THE ALIGNMENT CYLINDER

451 l 00000C INCYL WORD O NNER CYLIN

452 001230 000 MIDCYL: .WORD O ;AL IGNMENT CYL INDER RODRESS

453 001232 000000 QUTCYL: .WORD O iOUTER CYLINDER ADDRESS

54 001234 COCO TABLELl: .WORD O sCONTAINS HEAD TABLE ADDRESS FOR 'INCYL® & *OUTCYL'

4SS 001236 200000 TABLE2: .WORD O :CONTAINS ADDRESS OF OFFSET CODE TARSLE

456 001240 C0o00 SEKCNT: .WORD O :CONTRINS SEEK COUN

457 00ig42 000000 CHGARDR: .WORD O : CHANGE RHl% BUS RDDRESS FLAG

458 001244 000104 000106 PKV: .WORD 104,106 sKW11-P VECTOR ADDRESS

459 001250 172540 | PKCS:  .WORD 172540 sKW11-P CONTROL QND STATUS REG.

460 00li2Sc 172542 PKB: .WORD 172542 sKM11-P COUNT SET BUFFER

461 001254 172544 PKC: -WORD 172544 :KWl11-P COUNTE

462 001256 000100 00Ci02 LKV: .WORD 100,102 iKWl1l-L VECTOR RDDRESS

323 00lzk2 177846 LKS: .WORD 177846 KNII-L STATUS REGISTER

::EE PIREERERRRRRERERERERERRRERREERERRERERRERRXRERREREXRRERRERREEREE RS

:gg .SBTTL RH11/RP04/5/6 ADDRESS & VECTOR LOCATIONS

:gg P RERERRRRRRRRRRRRRREERERRRRERRRRERERERRERRRRRERERERRRRRRRRRERRER

471 CQl264% 176700 §RPADR: .WORD 176700 ;RH11/RPO4/5/6 UNIBUS RDDRESS

U?E 201286 00CeS4 $RPVEC: .WORD 234 iRH11/RPO4/8/6 VECTOR ACDRESS




MD-11-D2RIC-R, RPO4. S/ HERAD ALIGNMENT PROGRAM MACY1l 27(855) 27-APR-76 16:34 PAGE 12 SEQ 0023
DZRJC. 009 ERROR POINTER TRBLE :

:gq .SBTTL ERROR POINTER TABLE
q*g :¥THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCUR.
47T :*THE INFORMATION IS OBTAINED BY USING THE INDEX NUMBER FOUND IN
47 *LOCRTION $ITEMB. THIS NUMBER INDICATES WHICH ITEM IN THE TABLE 1S PERTINENT.
473 ¥NOTEL: IF $ITEMB IS O THE ONLY PERTINENT DATA 1S (SERRPC),
33? : ¥NOTE2: EACH ITEM IN THE TABLE CONTAINS 4 POINTERS EXPLAINED AS FOLLCMWS:
482 ‘¥ E" +:POINTS TO THE ERROR MESSAGE
483 ¥ H : 1POINTS TO THE DATA HEADER
434 L% 0T : :POINTS TO THE DATA
382 L% OF : 1POINTS TO THE DATA FORMAT
487
438 001270 SERRTB:
439
:g? :ERROR 1
492 (001270 020516 EMI :RH11 INTERRUPT OCCURRED (RHAS=0)
493 001272 021247 DH1
494 001274 021636 DT1
:gg 001276 021750 OF 1
33; :ERROR 2
439 001300 020557 EM2 :UNEXPECTED ATTENTION OCCURRED
SO0 001302 021254 DH2
S01 001304 0218492 0T
ggg 001306 021751 DF2
ggg :ERROR 3
S06 001310 020615 EM3 MASSBUS PARITY ERROR (MCPE=1}
£07 001312 021331 043
€08 001314 021660 073
€05 00121e 021757 OF3
€10
il
gig :ERROR 4
S14 001320 020653 EMY ' :MASSBUS PARITY ERROR (PAR=1)
€15 (01322 (021357 DHY4
§i6 001324 021670 OTH

| gig 001326 021762 DFY
gég :ERROR S
€21 001330 020710 MS +ADDRESS PLUG CHANGE BIT SET
€22 001332 021284 H2
€23 001334 021g42 DT

| ggg 00133 02175 OF2

| '

-1 :ERROR &
£27




. em

MD-11-DZRJIC-R,
ZRJC.00%

001340
001342
001344
0C1346

001350
001352

001420
001422
001424
001426

001436

RPO4-5/6 HERD ALIGNMENT PROGRAM MACYL!l 27(BSS)

ERROR POINTER TRBLE

Q20744
021416
021702
021750

000000

021006
021431
021706
021766

" :ERROR 7

;ERROR 1S
EMIS
0

0
0

MO2

27-APR-76 16:34 PAGE 13

:RHL11 DIDN'T RESPCND TO ADDRESSING

;UNUSED

;DRIVE OR DRTA ERROR

;DRIVE UNSAFE ERROR

;HERD OUT OF ALIGNMENT

;HEAD TCO FAR QUT OF ALIGNMENT

; SOFTWARE TIMEOUT

; UNCORRECTARBLE MASSBUS PARITY ERROR

SEQ COe4




809

oorocororoNooo o
Pe bme bms b @ pmo bt o e be pe
OO LW~ 0O

MD-11-DZRIC-A,
'DZRIC.009

E

001450
001456
001460
001464

001466
Q01472
001474
00

001802

001508

RPO4-5/6 HERD ALIGNMENT PROGRAM MACYL! 27(BSS)

ERROR POINTER TRBLE

L L C(ITONY 4= e e

000173

177777 0Cl242
00S037 001242

Cie706e 001100
022706 0C1i40
012706 00110C
012737 004412 000030

NOE.

27-APR-76 16:34 PAGE 14

;ERROR 16

EM

BH

T

OF

$ 3 RN R R R R AR R R RN R LRI AR ERRRERREY
.SBTTL RPO4/5/6 DRIVER COMMANDS

§ 3R R R R AR IR RRRRRRRRAR A £ S

ig :DORIVE IS UNAVAILABLE
16
l

RNOP= 101 NO OPERRTION
UNLORD= 103
SEEK=  10S SEEK
RECAL= 107 : RECAL IBRATE
DRVCLR= 111 :DRIVE CLEAR
REL= 113 : RELEASE
OFFSET= 115 s OFFSET
RTC= 117 sRETURN TO CENTER LINE
PRESCT= 121 sRERD IN PRESET
= 183 s PACK ACKNOWLEDGE
SEARCH= 131 ; SEARCH
GETREG= 141 :GET REGISTERS
SETFMT= 143 :SET_FORMAT (8 ECI OR HCI)
SELDRV= 145 :SELECT DRIVE
WCHKD= 151 sWRITE CHECK DAT
WCHKHD= 153 s WRITE CHECK HERDER & CATA
WRTDAT= 161 :WRITE DAT
WRTHD= 183 s WRITE HEQDER & DATA
RODAT= igé s READ

i READ HERDER & DATA

P ERERRRERRERREFXEREREERARRERERREREFEERRERRRRRREREFRRRRERERRRERER

.SBTTL PROGRAM START AND INITIALIZATION ROUTINES
SRR R R R AR R R R R AR R R R RN RN

START: ggv $-1, CHGARDR ;SET CHANGE RH1l RODRESS FLAG

START2 :FINISH
START1: CLR CHGADR :CLEAR PH1l CHANGE ADDRESS FLAG
START2: RESET :CLEAR THE BUS

"SBTTL INITIALIZE THE COMMON TRGS
::CLEAR THE COMMON TASS (SCMTAG) AREA
MOV $SCMTAG, RE : :FIRST LOCATION TO BE CLEARRED
CLR (RB)+ : :CLEAR MEMORY LOCATION
ggg oggﬂ ,RE ;;DONE?

::LOOP BACK IF NO
#STAC ::SETUP THE STACK POINTER
,.xuxranxzs A FEW «scfons
MOV $SERROR, J8EMTVEC ;:EMT VECTOR FOR ERROR ROUTINE

SEG 00eS

- - — e —e
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11-0IRI0-R, RBCY.5 & MEAD ALIGNMENT PROGRAM MACYLl 27(8SS) 27-APR-T6 16:34 PAGE 1S
.303 INITIALICE THE COMMON TRGS
OQISIY 212737 22034) 000032 MUV -340 SBEMTVEC+2 ;:LEVEL -
301832 21273 3374s2 000C3M MOV STRAP, 38 TRAPVEC' ranp 'ECTOR FOR TRAP CALLS
531E30 Q013737 0Doasd 06003 MOV saqn JWTRAPVEC+2: Ltv EL 7
501838 ’z=r§r 1TeS43 G0T132 MOV nlrssua tnzuun ..PP ME THE RANDOM NUMBER GENERATSR
BRISgS BiZ°3~ 133Gk 037136 MOV 23956 SLONUM ::BOTH HIGH AND LOW WORD S .
+:SIZE FOR A anounns SUTTCH REGISTER. IF NOT FOUMD OR 1T :
+:EQUAL TO A "-1", SETUP FOR A SOFTWARE SWITCH REGISTER.
021582 Q123746 200004 wiy a&ennvs' -(SP) ;:SAVE ERROR VECTOR
0Ai1S8F Q13737 001812 000004 MoV 8643, JSEARVES ..ssr UP ERROR VECTOR
A01Sed DiSP3r 1°TEPC 00IING MOV s0SWR SWR :SETUP FOR A WARDWARE SWICH REGISTER
301572 Q12737 177870 001142 MOV caaxs¢ DISPLAY ::RAND W MARDWARE CISPLAY REGISTER
BO1ENS 38877 177 170332 oMP 8-1, 25iR : 1 TRY TO REFERENCE HARDWARE SWR
80igde 001012 SNE e 13RANCH IF NO TIMEOUT TRGP 9¢oURRES
tAND THE HARDWARE SWR IS NOT = -I
001810 00003 SR eS8 ..snnncn IF NO TIMEOUT
A01E12 Ji2716 001&20 &43: MOV BESE, (SF) }1GET UP FOR TRAP RETURN
001616 000002 ‘ RT! ; .
A31620 012737 000178 0OlINC &S§: MOV 8SWREG, SWR +:POINT TO SCFTWARE SWR
Bie3e 012737 COOI74 001143 MOV #D! SEBES T ISPLAY
001€34% 012637 0I000s 8e3: MOV (SP)+. J8ERRVEC ::RESTORE ERROR VECTOR
Q018G QOS2 ITTTTT ING -1 FIRST s*nn' ?
001e4d 00100 8NE 18 :BR IF NOT
JN1E4E 104401 D18SHE TYPE L TITLE :TYPE PROGRAM TITLE
A01ES: 10440l ClE&S TYEE 00U T\PE 'DOL* SETUP MESSAGE
301658 10wsG1 OAILE: r»vs tan R LF
S01e&Z 004737 0DSE0H 18: PC, STKINT TURN ON THE TTY KEYBORRD INTERSLFT
.SBTTL GE vn;us F*a SOFTUARE SWITCH REGISTER
001888 005737 00002 ST FITE iARE LE RUNNING UNJER XXOF/acT*
351672 (001006 BNE 578 :BRANCH _IF VES SR
201674 023727 O0O01I1sC 00017 CMP SWR, BSWREG ..:uFTunns SWITCH RES SELECTED
a0i702 001008 BNE 683§ :BRANCH IF NO
901704 104406 GTSWR t1RET COFT-SWR SETTINGS
801706 000403 2] 8§
801710 112757 00000: 001134 &7%:  MOVB  sl,$AUTOB : :SET AUTO-MODE INDICATIR
001718 £es:
80171 00Ss2r 177777 ING 8-! FIRST START °?
00ir22 001010 SNE INTT sn IF NOT
001784 QOS73” Q22002 TSR L, BUSRDR HECk THE wal ADDRESS
851730 013737 001284 Q0TToM M3y $ROA0R , RPADR OVE RM1! ADDRESS T2 DRIVER
€0173€ 013737 00128 00770 MOV $RPVEC | RPVEC VECTOR nocqness
-GET THE DRIVE NUMBER FROM THE OPERATOR AND SETUP THE VARIABLE _JJATION
:FOR RF04.§ OR RPQE'S
no1744 012718 001100 INIT: MOV 8STACK, (SP) -SETUP THE STACK ACDRESS :
801750 00S037 17777¢ CLR PS ;SET PROCESSOR PRIORITY 70 ZERC
G178 00E037 001:74 LR TOPLN .\LEQR Heaozn INDICRTOR
801760 004737 CCSEow ISR Pe S’k’N? s INITIAL 5 THE TTY KEY32ARD
FCI7E4 104401 Citit TVPE  ENTE Aok FoR 6 IVE RSSIGNMENT
C01770 0204737 [D04E7C ISR #:.uETNJn uET DRIVE NUMBER
501774 000410 ar 13 : *CR"* sursaso
Bei7re Dlled? oolled MOY (SP) ,DRVSEL :DRIVE NUMBER

. - —— v C—
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B
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CRPCY S & MERD AL IGNMENT PROGRAM MACYLl 27(&SS)
GET VALUE FOR SOFTRRRE SWITCH REGIST

MOVB

CMP
8L0
TYPE
BR

<SR
JSR
MOV
MV
MOVE
1ST8
8GT
TYFE
JMP
178
EQ
MOV
MOV
MOV
MOV
MOV
MV
MOV
MOV

. ———— . Gy

CO3

27-APR-76 16:34 PAGE 1b

(SP)+,DP
g VSEL, #8.

2%

$QUES
INIT
PC,ST. CLK
PC RPINIT
s-1,SEEKFG
g-1.SAVEFG
DPB RC
DRVSTA(RD)

33
NOCRV

:QREYE NSNB R TO PAR BLOCK
+CHECK DRIVE NUMBER

:BR_IF DRIVE NUMBER OK

; TYPE QUESTION MARK

: TRY AGAIN

+INITIALIZE THE CLOCK

s INITIALIZE THE DRIVER

+SET SEEK ALLOW FLRG

+SAVE DRIVE REGISTERS v
+USE DRIVE NUMBER RS AN INDEX
+SEE IF DRIVE AVAILABLE
:BRANCH IF IT IS

: 'ORIVE NOT AVRILASLE’

: TRY IT AGRIN

NIT
831T00!'BITOL, DRVYYP(RD) ;RPO4/S 7
4% : )

£350.,0UTTOL
#75.  MIDTOL
#4C0. , INCYL

w4, outCvL
8245,  MIDCYL
sHERDSS, TRBLE]
sOFTBLY TABLEZ
8411,  MAXCYL
2-1200. , MAXNEG
#1200, . MAXPOS
837, , MAXOFF

iz
$175.,0UTTOL
875, . AIDTOL
8800, , INCYL
88., QUTCYL
4395, MIDCYL
sHEARDS , TRBLEL
sOFTBLA, TABLER
8815, , MAXCYL
8-500. , MAXNEG
8600. . MAXPOS
843, . MAXOFF
RS DRIVER

RELAL ;
gEITll.REG+RP051

L+ ALOCK
iNIT
,MODE

(SP)+,10%
e'v, 108

3%
8'R, 108
e |

bCuﬁLN
't 108

:BR_IF N

iSETUP 4 & 400 TOLERANCES

; TOLERANCE AT CYLINDER 245

: INNER ALIGNMENT CYLINOER

:OUTER ALIGNMENT CYLINDER

;AL IGNMENT CYLINDER

1HEAD ADDRESS TRBLE

;OFFSET TABLE ADCRESS

:LAST CYLINDER + 1 A

:MAXIMCM NEGATIVE OFFSET VALUE

tMAXIMUM POSITIVE QFFSET vaLlf

:NUMBER OF QFFSET POSITIONS

tCONTINUE WITH THE SETUP

: TOLERANCE AT CYLINDERS 8 8 202

s TOLERANCE AT ALIGNMENT CvLINZER

i INNER ALIGNMENT CYLINDER

:CUTER ALIGNMENT CYUINDES

;AL TGNMENT CYLINDER

:HEAD ACDRESS_TRBLE

;OFFSET COOE TRBLE

sMAXIMUM CYLINDER ADCRESS + !

tMAXIMUM NEGRTIVE OFFSET vaLlS

iMAXIMUM PCSITIVE CFFSET \aLlE

iNUMBER OF QFFSET POSITIONS

tRECAL IBRATE

DRIVER CALL S
1SEE IF WRITE LOCK SET

:BR_IF _WRITE LOCKED _

:REPORT NQT WRITE LOCKED

:TRY IT AGAIN ;

:SEE IF ALIGN, VERIFY, 0F EXERCISE

1GET_THE ENTRY

:SAVE THE ENTRY

:WAS A 'V’ ENTERED °

:BR_IF IT RS

tWAS AN 'R’ ENTERED °

18R _IF NCT "

tHERDS TO BE ALIGNED WITs IOU

;3EE IF EXERCISE

[0
()
n

("
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0024
quO

4
C32436

3534R2

2&H=

QP04 S & HERD ALISNMENT PROGRAM MAC)

11
SET VALLE FOR SOFTLARE SWITCH REGISTER

201004 BNE
000137 203840 NP
109401 00242 TYPE
104401 001180 8§:  TYPE
680137 O81°44 NP
109401 0300se 9§:  TVPE
g3277: 000004  17es0d ST
a3Is04 3¢
330137 00z 9P
850080 138:  .WORD

27 (ESS)

8%
RANDOM
. 108
$QUES
I 17
VERIFY

DO3

27-APR-7b

OSHE ISWR

CYLCER
8hEHC

:6:34 PRGE 17

1BR IF 'E' NOT ENTERED

GO 0 EXERCISE RCUTINE .
;ECHO THE INVALID CHAPACTER
:TYPE A QUESTION MARK

:G0_ALL THE WAY BACK TC DRIVE ENTSY

i TYPE 'VERIFY'

:SWITCH 3 SET °

tBR IF NGT SET - CHECK ALL HEALS
1 CHECK ONLY THE SPECIFIEC HENC
; OPERRTOR ENTRY GOES HERE

--lfQ!Qii!’*ii*!Qili!fii*il!!*’!*i!Q}iiili§i§§§§§§§§*ilf!f!"‘f#f

JGBTTL SETU

10 CHECK ONLY THE SPECIFIED HERD

I ERRRERRRRRR IR RN FRRRFRRRRANIRFRFRRIRIARRIRIRIREERRERPRA 222040402

104401 0203:s ONEHD: TVYPE
At4r3? 534270 ISR
Ahny3? 88
012637 016132 MOV
013737 0301233 201310 MOV
823737 001332 018132 oMP
30142 BEQ
023737 001228 O0l&132 cHP
001428 BEQ
013737 001224 001210 MOV
023737 001230 OI&13Z cHe
001414 = 85
104401 D204y TYPE
800744 a8
023727 001212 000833 3 oMP
00143 B2
104401 020188 TVPE
a0os02 SR
104401 027122 z3: TYPE
013737 001230 0Ciei32 38 MOY
108401 02033€ 38: TYPE
004737 008270 ISR
20041 ! 2§
Al2e3? 001172 - MY
322737 000022 (001172 CMP
092007 GE
104401 020420 TYEE
8007e2 R
104401 020084 c3: TYPE
00cn3? 031172 CLR
004537 003736 e§: ISR
000108 _ORD
004737 00203 3SR
..0 63-, Ugl?qq :"P

ENTCYL

Pg GE TNUM
‘\ap +.DPB+CYL
QuUTTOL, TOLER
‘;T’YL "DPE+CYL
INCYL,DPB+CYL
33

MIDTOL, TOLER
MIDCYL,OFB+CYL

MAXCYL, 841l

CYLY9%
3:

YL24S
PIFLYL OF3+CYL
#g GETNUH

(SPi+ SHERD
218, $HEAD

(31
, SRDTRK
48
HD’ERO

HEAD
RS,DRIVER

SEEK
P» CHECK
Nty

:ASK FOR CYLINDER ADDRESS
1GET, THE CYLINCER ADDRESS
: *CR* ENTERED
tMOVE IT TO PARAMETER BLOCK
tSET INITIAL ALIGNMENT TCLERANCE
SEEIIF QUTER CYLINCER

18R _IF IT IS

:SEE _IF INNER CYLINCER
18R IF IT IS

: CHANGE TOLERRNCE

iSEE TF ALIGMENT CYLINCER
131 IF YES i
{REPORT INVALID CYLINDER
:IRY 1T AGAIN

.U\qunsﬁ 436 DEFAULT MESSAGE

CONTINU
CY; NOER EgFﬂULT MESSAGE
: CYLINDER

;ASK FOR THE HERD RCCRESS
THE HEAD RCCRESS

1GET
:*CR’ ENTERED
,:RVE THE HERAD ADORESS

ﬂuDRESS VﬂLID
:BR I

IE¥QLERIHERD ADDRESS MESSAGE
tHEAD DEFAULT MESSAGE
:CLEAR HEAD STORAGE

1 SEEK TO ThE SPECIFIED CYUINCER
EK CODE

13
1CHECK THE MERD

:GET THE NEXT DRIVE HERD

11RE0R 23422 PRRR R R RNEIRRRRRRARARRRNARARLRARR 22N RN NN
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MD-11-DORIC-R, RS04.5 & HEAD ALIGNMENT PROGRAM MACY!l 27(8SS) 27-APR-786 16:34 PAGE 18 , IFL 0029
228C.20% MIIN ROUTINE - OHECK ALL HERDS AT ALL ALIGMMENT CYLNDERS : -
;gg ' .SBTTL MRIN ROUTINE - CHECK ALL HEADS AT ALL ALIGHMENT CYLNCERS
« 9
gac IR R R R R R R R PR R R AR RRRRRR R RN R R FRERI R RSP RARRSRPEPREFER IS4 4
o}
302 002846 Q13737 001237 Q18132 CYLDER: MOV MIDCYL,DPB+CYL :START AT THE ALIGNMENT CYLINDESR
§33 O03esy L1373 A01334 33:315 MOV MIDTOL, TOLER ~ :ALIGNMENT CHECK TOLERANCE
804 002662 00483 003738 JSR RS, DRIVER :SEEK TO THE ALIGNMENT CYLINER
805 0J3e6E 00010S .WORD  SEEK :DRIVER SEEK CODE
80& 002670 212704 0ib210 MOV sHEADL,RY :RDDRESS OF ALIGNMENT HEAD SELf”I“" TRBLE
§3¢ 002674 20473 003014 JSR PC, 18 sCHECK ALIGNMENT, ALL HEADS, AT THE ALIZTVENT LvLINCER
S08 002700 013737 (001285 018132 MOV INL\L.DPB*LYL +CHANGE TO INNER' CYLINDER
303 002798 2J13r37 Q91:22 201313 MOV U'TOL TOLER  :CHANGE TOLERANCE VALUE
S10 083714 004837 00373 JSR €, DRIVER +SEEK TO INNER CYLINDER
811 022720 090i0S : . WORD s EEK :DRIVER SEEK CODE
§12 00272z 013704 (001234 MOV TABLE!,RY :CHANGE HEAD TABLE ADDRESS
813 009728 008737 C0301% ISR 0,18 :CHECK ALIGNMENT AT INNER CYLINDES
S!1§ 008732 013737 001232 018132 MOV QutlyL PS‘CYL +CHANGE CYLINDER 70 CUTER CYLINCES
S15 002740 0ONS37 003738 ISR 5 onz‘ .:EEK TC_QUTER CYLINDER
81 022744 DC0I0 “moRD  SEEK CRIVER SEEK COOE
€17 002746 004737 02301 n ISR PC, 18 :CHECK ALIGNMENT AT OUTER CYLINDES
Sig 782 013737 001335 Q8132 MOV MIDCYL,DPB+SYL G0 BACK TO THE ALIGNMENT Zv[INCES
€13 0C0Z78C 013737 001224 C0lz18 NIV MIDTOL, TOLER  :CHANGE ALIGNMENT TOLERANCE
€20 002766 QOWS3T 003736 ISR RS, DRIVER : SEEK s
831 202r7e Q00ils .WORD  SEEK .,nzvsn sssx coo
g2z 002774 012704 ﬂxgaza MOV anengz .94 .H"DRE w;n RESS TABLE
€23 308300C 737 003018 137 x RLIuNHEN A an,nr NT SYLINCES
824 003004 104401 2080z Tvee ENOMSG TYPE *DONE’
25 003010 000137 O01IM4h e INIT :GET NEXT DRIVE OR MEAD
S5& 003318 D1s437 DSiit2 13 oV (R4 1+, $HERD $MCVE HERD ADDRESS FECH Ta3_E
s2° 0232237 13249; SM1 i3 :BR_IF END OF TABLE
£28 023022 ggﬁz; goataz ISR FC.CHECH :CHECK THE AL IGNMENT
€28 00302 LT I 18 1GET NEX HERD VALLE
83¢ S03CX L0020 23: 36 82 : RETURN
ggg 11PN R RPN PPN R IR RE R R RN R LR PR RN LR PSR IR RN RRRRIRIIRLEIRRL2 LIRS
£3% JSETTL ROUTINE TO FIND THE TRACK CENTER
g%é 11 PR R PR R R R RRRRRR PR RN RN R R R R RN R R R PR RN RPN IRRNR AR BLRRT RN
S35 003032 208037 QoiiT HEIK: CLR JFFDIR :2LERR THE *rrs:r DIRECTION INDICATCOR
£3§ D03 0803 021200 LR STl +CLEAR T cn 817 Iwc"*r*n
84C 2030ue DI3702 QL1914 M5V MaxPQ .Rg s MAX IMUM ave orrég VALLE
i oEE 3k e it = TR I s
== X b e ol "L HeLEZ, M) - S
8.3 :ﬁ*“ D XN S geRctides R0 VALLE 10 RStack
gs¢ 2C g;g: 2 SheE  (SF) ;SWITCH F ORD
4 2004 DDM0 Lusliz JSR RCLURT.RP :L0AD RPDR WITH WEAD ADDORESS
B8 Tin’d e 22LA .REulg;ER ORES
s-F [EE35E EEIFSS INDY s UNCORRECT ITY ERROR RETLRMN
g4 CCXAN 112137 Q161f: .3 /B B1i+,0P320E :OFFSET VAL TO PARAMETER BL3CK
So8 203100 1Es7fe COSCI: SR ;DECREMENT OFFSET VALUE =~
=X IS O T X S EH . iE0PHSS REVERSE DIRESTION SET.E
28 IIZIZE LIl Limlzs 3 MILE - Rl LIPBelIlE REVERSE JFF3ET VALLE I RAR Il

- ———— - — @ ——— ——
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. 2T S5 ZT-APR-TE  l8:34 PARGE 19

8¢, A2 s INCREMENT OFFSET VALLE

&S DAIER amsr THE nva:

WEsET T OP (O

?&7‘": ? AL sx.u vnue STCRED °

SITING T THE sxc~ BIT xno CRTCR

8228171 ct EE“VE THE SIGN B
a»csnw,sw 'mssnwmunr

g
I?C31715.FEu¢RPDF kEEP ONLY THE SIGN VALUE
RESEPLF  SINCNG : g 16N CHANGED °

gg +BRANCH IF IT DID
]R3 :CECREMENT THE OFFSET ATTEMPT COUNTES
. Pl :BRANCH_IF OFFSETS NOT COMFLETES
8SUl, ISR s CHECK ?ER(J
53 3R IF SET
1 :REPORT OUT OF LIMIT SONDITICN
133 .:EE 1F LOOP ON ERROR
$3FLN :TYPE THE HEADING LINE °
::g gn E NOT
"HERDER YPE THE HERDE®
=1, TOPLN :SET THE BYPASS SWITCH
$HERD. - (SP: : 1SAVE SHEAD FOR npsour
..,u YPE--DECIMAL ASCII WITH SIGN
DEBeCYL, = SP! DPB+CYL FOR TYPEQUT
-.,o YPE--DECIMAL RSCIT WITH SIGN
JTOLRG usno ouT OF LIMIT
"§ORLF %
8515, JSuR tHALT IF gnncn >
133 18R IF
t HEAD JUS’ TYPED QUT OF TOLERANCE
133 :CHECK FOR LOOP
iFFoIR :SEE WHICH ozasc‘xon
13 :BRANCH IF FORWARD
23 :REVERSE DIRECTION
;;rcxn F'NI:HE? uxrn REVERSE °
R2,PLU :SAVE THE srcn CHANGE VALLE
naxng s MAXTMUM uscnr§v$ OFFSET VALLE
F NUH or OFFSE s
TeBLED” Rl fznnxuc F n \ R T' N
3 10 £
ol §§; A N
v
3 T Esvsngé }rsé'
PLUS,R2 HE TWO sxcn CHANGE VALLES
R oxv ge Ev
Re.FLUS :SAVE THE
R :EE IF anus Nzcnrvxs
0% : ERANCH gs¥
2 : RECOMPL nsn HE VRLJE
8S10, 2SR 1SEE IF §uR? s;r
11% ERANLH T 1S
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MO-11-D2RIC-R, RPCH. § & HERD ALISNMENT PROGRAM MACYL! 27(6SS: 27-APR-76 16:34 PAGE 20
O=RIZ.A59C T ROUTINE T3 FIND THE TRACK CENTER
e 003376 Q23702 001210 CMP TOLER,R2 {SEE IF TRACK CENTERLINE WITHIN TCLERAICE
B B B e S K By »
303 003406 QCO43S 8R 138 cnscx FOR LOOF 0N ERROR
10 003410 01024 = 11§: MOV B2, -(SP) SAVE TRACK CENTER VALU
$11 003412 COS737 001ITY ST r-gbm ' wps HERDER
gfﬁ ERE ?giigf 017BeT W REapes 9ot The HERDER
313 RRNeY Bl INTT sente o MV R-LTORL {CLEAR THE INDICATOR
§i6 00343 Ol374e 001172 M Moy SHERD.-(SP)  ;;SAVE SHERD FOR TYPEQUT
317 00343 03408 TYEDS 1160 TYPE--DECIMAL ASCII WITH SIGN
518 00340 S13746 016132 MOV~ DPBeCYL,-.SF'  iiSAVE DPBeCYL FOR TYPEQUT
$13 GO3444 104405 | TYPDS t160 TYPE--DECIMAL ASCII WITH SIGN
$30 033w 013746 00:204 MOV PLUS,-(SP :1SAVE PLUS FOR TYPEQUT :
E1 Rwse e RS s 1120, TPE--DECINAL ASCII WITH sIaH
355 00390 Q23rse. DO1210 IMP ' TILER,(SP)+  ISEE IF HERD IN TOLERANCE
334 DOS34e4 002012 SN 8 14§ i8R IF IN TOLERANCE
3F Qe DT 100000 7S BT esus.InR gnL}Fxnognn
$57 Q0d7e o000C e 1HEAD JUST TYPED OUT OF TOLERANCE .
3%e 003s00 DO04DM 2R 148 tCHECK FOR SWITCH 1 ,
o ek ggg.., 001000 7S430 13:  BIT GH9.3SR gss 1F SuITCH § SET
31 eE It Q3EF77 0ODO0Z ITEMZC 148: B #id1, 3SR sux CH I SET *
$32 203837 a4fIegz SQ 188 iNOT SET .
$33 00383 220137 coacas 15§: M CHECK 00 THE HERD AGATN
&4 B33 oonEh 183: &Y e :RETUR
‘:3:3:-&‘: 21 FPERRRF PR PR ERRRR 4P RARIRLRRAAERR PR RRRE PR RN PAR B2 F 244202022
i3 .SETTL ROUTINE 70 SELECT HEAD FOR DOU CONTROLLED HERD ALIGNMENT
=2 PR R AR R AR RRIR AR CH IR RRAAEIFRERIRRRIREAFRIA IR BRI LR
34 D03s0 JoweD; RRAAT o.p DOWALN: IVBELALION ; TYPE “ALIGN'
Bl BRd B BXB mex g plomon ERS
3% s§g§§3 105401 020300 TiPE énanss : 'POSITIONED AT 486° MESSAGE
5 8§§s§§ x:gqquf 02cz3z 1§: YPE 3 N2us :9885}"{'8,,50 AT a*+=
32 ocasss 813727 8§§§§§ Cle13z 2%: nsv ﬁxcg;ifgsaova Lonc ngégisn e ’§§IN'=Q
i3¢ R oot RORD  CEER - VER CODE FOR SEEK
SR A v I R RN
323 003602 0OONC3 : BR N
355 30304 02ike? 000022 A N ENTRY CAN'T BE GREATER Thih 13
e T BLos S F LESS OR EQUAL
$E GOl 10WOI 00llEC 9 TPE goues e D SUESTION iRk
o R cIZgi? 001172 s5:  Bov (Sp).sMERC tHEAD NUMBER FOR TYPEOUT
=23 ITIeas I SUR8  (SF tPUT WERD NJMBER INTD LPFER 3\TE
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R

383 DO3E3N
&3 00363

31 003640

93 003“3&

)
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>

’94024

o e e e e e e

RPO4 5.6

ROUTINE
24037
00006

S1744

goarss

"90137

001C20
032737

8359%7
093

Bio%0

032737

£ 70 SEL

LV ]

Lls;lh

Q20050
011610
007034
007132
Q0laie
007136
glel3e
000004
glgl3e
003738
COL2sC
001744

- v
roru

Qls!
01047
0lEl3k
0CC=00
CeCCCe

012000
g0eGoC
001400

ECT

001240

Slbl3e
ClEi3k

0lel36
0lel3e
Olel3t

HMERD RLIGNMENT PROGRAM MACY
HERD FOR DDU CONTR

JSR

RPDA
INIT

BR

1Y @
:. hh
oLl Eu

HO3

T(ESS) 27-APR-76 ib:34 PAGE 2!
HERC ALIGNMENT

RO,WRT.RP -k ? B‘

EGISTER ADORESS

; UNCORRECTABLE PARRITY ERRCR RETURN
33 :WAIT FOR NEXT HERD ENTRY

I RRRR R R R R R R R R R R R R R R RN R R AR R RN PRI RRRRE R AR R R R LR R 224224

LSBTTL ROUTI

NE

10 PERFORM S 0CC RANDCM SEEKS

IR RRRRRRRRRERRRRRERERRRERRERFER RN AR R RARAERRRERRERRELR IR 243242222

ERANDOM: TYPE
MOV

1% JSR
MoV
¢LR
MOV
JSR
CMP
BNE
RDD
B8R

c3: MOV
TST
JSR

. WORD

DEC
BNE
JMP

XER : TYPE Exencxss°
bsooo SEKCNT  :NUMBER OF SEEKS

$RAND ;CYCLE THE RANDOM NUMBER GENERATOR
sntnuv -(SP} :PUT UPPER RANDOM NUMBER ON THE STACK
-SP) : UPPER DIVIDEND
nnxch (5P} 'uET 9 VISOR ON STACK
$OIV REMAINDER (RANDOM CYLINCER ADCRESS)
&sﬁ:.opa+,'- F SAME RANDOM CYLINDER AS Lnsr
23 a zr DIFFERENT CYLINDER
84, 5P :ADJUST THE STACK POINTER

13 : TRY AGAIN

LS“* DPB+CYL  ;PUT CYL ADDR IN THE cPe
(SP)+ .vvRRECT THE STACK FCINTER

Rc “R'”‘R :00 THE SEEK

SEEK :SEEK CODE
?gkuNT DE”R ﬂggT THE SEEK COUNT
INIT * RETURN %5 ROMEaNe RouTINE

IIRRRRRRER AR R R R PR R RN PR AR R R R R FRRR AR IR R R RR R R RPN AR AP R IRER

.SBTTL COMMON ENTRY TQ THE RPO4.5/6 DRIVER
CIREEREREREEARARARRRFRERRAEE AR AR ORI SRR ER R I RN AR AR RN AR

DRIVER: YOV

z3: TST

3%: RTS
48 BIT

(ns + DP3+COMND ; COMMAND CODE
RPAY gnxven ENTRY

ATA PARAMETER BLICK ADDRESS

18 sREQUEST NOT ACCEFTED

DPB+STRTUS ssz }r ORDER COMPLETE

23 NQT COHPLET

;g SE?"C“ IF ERROR

#2177, DPB+STATUS' oxo THE ORDER TERMINATE °

=2 BRANCH IF IT DID |
uexrxu-ax.13'sxvﬁa-axrnlgoEN+srans :DRIVE (FFLINE 2R

= 6n
881712, DPB*STRTUS IVE unsnrz ’
78 :BR’ IF UNSAFE
ch'xx 1BITIC. ﬂPe+=5n}gs . : UNCORRECTRBLE PASITY ERSJR °
$21TC9'BITOS, DPB4STATUS ;TIMEQUT ON THIS DRINE °

sE3 CO
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RPJ04-5/6 HERD ALIGNMENT PROGRAM MACY!l 27(6SS5)
COMMON ENTRY TJ THE RPO4-/S-6 DRIVER

178240

103

27-APR-78& 1E:34 PAGE 22
BNE 9§ ;ER IF YES K
ERROR 12 ‘REPORT CRIVE CR DATA ERRCH
BIT #5409, ISKR LOOP on rnnon ?
BEG 3§ 3
SUB 26, RS con ECT ns FOR LCOP
BR 33 ‘RETUR
X3 ERROR 16 REPORT onxvs gnnvnana
3] 108 : CHECK F
e 3 ERROR 11 neponr Psnsxsrsnr UNSAFE
BR 108 :CHECK F
8% ERROR 1S UNLORRECT LE PARITY ERROF
ER 108 :CHECK FOR LOOP
Q3. ERROR 14 sorrunns rxnsour
i0§:  BIT 85109, 3SWR; LOOF ON ERROR ?
BEQ 118 :BR IF NOT
S8 85, RS ,»onneu1 RS FOR LOOP
BR 3% : RETURN
118 NP INIT ‘RETURN TO USER

DI REFERRRERRERERRRRREREIRFERRPERERRERER RS REFRRI AP FERCR RIS R R P22
.SBTTL SUBRCUTINES
DIREREEFREFRERRRRAREERRERERRE PR EERRERRRARRRERREPRRERFFRREREIRSE 24

:THIS ROUTINE WILL DETERMINE IF THERE IS A CLOCK ON THE SVSTEM
:AND IF THERE IS IT WILL SETUP THE VECTOR AND START THE CLCCK.

:CALL
: JSR PC,a85T.CLK
3 RETURN

ST.CLK: MQV Ri,=(SP)

:SAVE R
MOV SERRVEC+2, RI :SAVE AND SETUP TIMECUT VECTO

MOV - (Rl),-(SP}
CLR (R1) :LEVEL O
MOV -(R1),=(SP)
MOV cls (R1) 130 T0 1§ ON TIMEQUT
15T PKiS ‘1S THER E A KWll=P?
ISR PC §T.PCLK :START 7T xuxx-p
3R 3§’ 160 TO EX
18: CMP (SP)+. (SP)+ ,amnwrmsmu
MOV 828, (R1) +IF TIMECUT GO TO 2%
ST aL % :1S THERE A KW1l-L?
ggn SE' T.LCLK ,srnar THE KWll-L
25: CHP (SP)+,(SP)+ ém UP THE STACK
38 MOV (5P)+. (R1)+ qesrons THE TIMEOUT VECTOR
MOV (3P)+. (R1)+
MOV (gp)+ 'Rl sRESTORE Rl
RTS : RETURN
ST.PCLK: MOV  SSRVCLK,dPKVY  :SETUP THE KMll-P VECTOR
MOV oaug aPKV+2 . i
MOV PiB :COUNT ONE TICK
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MD-11-D2RIC-A, RPO4.5./6 HEAD ALIGNMENT PROGRAM MACY!l 27(BS5) 27-APR-76 16:34 PAGE 23 SES 0034
SRJC.00% SUBROUTINES
1068 004222 012777 000115 175020 MOV #8115, 3PKCS ;*INT.EN.* COUNT DOWN", "MODE 1 (REPERT.",
1988 ok e FRES™, AND *RUN
iogl 004230 000207 RTS PC
1072 004232 012777 004256 175016 ST.LCLK: MOV #SRVCLK, aLKV ;ssrup THE KW1l-L VECTOR
1073 00M240 012777 000300 175012 MOV 8300, aLKV+2
1074 004246 O0ler7r 000100 175006 n?v 100, aLKS ;srnnr THE KW1l-L
igzg Q0y2s4 000207 RTS PC ‘RETURN
1077 (004256 012746 000020 SRVCLK: MOV 816.,-(5P) TIME PER TICK IN HILLISECOND:
1078 004262 0O4737 OI4110 JSR PC, JBRPTMR :COUNT THE ELASPED
%355 004256 200002 RTI *RETURN AFTER xnwsnnupr
1081 ROJT;NF TO GET DECIMAL KEYBOARD ENTRIES
1082 ,L ALL
1083 : JSR PC,GETNUM
1084 : RETURNY : 'CR* ENTERED
iggg - : RETURNZ :NUMBER ENTERED, CONVERTED NUMBER ON THE STACK
1087 004270 O1l1646 GETNUM: MOV (SP),-(SP} :PROVIDE SPACE FOR FIRST CHAR
1088 004272 104411 1§: ROL IN ‘READ AN RSCIZ LINE
1085 004274 012600 MOV (sp)+ RO : ADDRESS or lST CHAR
1090 004276 010037 004378 MOV :SAVE IN CASE OF ano INPYT
1091 004302 105710 TST8 l b) :FIRST cunancrsn *CR*
1092 304 001440 BEQ ‘18R IF xr IS
1033 004306 005046 CLR —(spx :CLEAR DA
1094 834310 2001 28: MOVB-  (RD)+.Rl EE?KEP TH}S cunancrea
1095 (004312 00142l BEQ 48
1096 004314 122701 000080 CMP8  #'0.Rl :MAKE SUR runr THIS CHARGCTER
1097 83432 003016 BGT 4§ 1S A DIGIT BETWEEN 0 & S
1098 004322 122701 000071 CMPB  #°9,R!
1099 004326 002420 BLT 1
1100 004330 316 ASL (SP) »2
110! 004332 01164 MOV (SP),=(SP) .:nvs FOR LATER
1102 334 006316 ASL (5P)
1133 33 006316 ASL (5P) -a
11 340 062616 ADD (SP}+, (SP) »10.
1108 M 102412 BVS =§ OVERFLOU ISN'T ALLOWED
iigg 004344 gzgigé 000060 268 3501251 :CLEAR THE UPP Sn BITS
1108 %gssg 102406 BVS &’ -ovsnr'%u ‘I“ﬁ *T ALLOWED
il ol S T S
iiié §§§ 7{5 s Sgo e"‘ b} 2 '§en:urngagtnzrunn AOCRESS
1113 004370 005726 g§: ST (SP1+ CLE PARTIAL NUMBER FROM STACK
1114 004372 105010 CLRE  (RD) :SET A, TERMINATOR
1115 004374 109401 TP :TYPE THE INPUT up T0 BAD CHAR
1116 376 &3: .NOSD 0 POINTER cc;; RESE
1117 00 1044g£ 0C1180 TYPE zaues
111g 0007 BR | :TRY AGAIN
1119 (004406 012816 7%: MOV {SP)+,(SP) :RESTORE THE PC
1120 004410 000207 83: RTS PC :RETURN
36:.
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cRJC-R, RPCY. S/ HERD ALIGNMENT PROGRAM MRCYL! 27(6SS) 27-APR-76 16:34 PAGE 24
SUBRCUTINES

03

 SE—

Or—
S
2%
O e—

Z

DOIDOH
013746

[ -

00116l

OCILIM

001118

174802

001116
Q01114
174446

DIERRRRRERRERRERRRIERRRRE PR RRERERERIRIARERRARR RS RS RE SRS RSS9 44
.SBTTL MACRO ROUTINES

.SBTTL ERROR HANDLER ROUTINE

SEERERFRRRFREREERERERRRRRREREFRFRERERFESERRRI S SRS RRRRRRSRERSERRS
iTHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT,
; #SAVE TH? ERROR_ITEM NUMBER AND THE RDDRESS OF THE ERROR CALL
:#AND GO TO SERRTYP ON ERROR
i#THE_SWITCH 0PT&8?¥ PROVIDED BY THIS ROUTINE ARE:

I ON ERROR
:ggée- INHIBIT ERROR TYPEOUTS
e ERROR N ; ;ERROR=EMT AND N=ERROR ITEM NUMBER
SERROR: _
CKSWR ;; TEST FOR CHANGE IN SOFT-SWR
MOV Rl,DRIVE
MOV R3,ATIN
78:  INCB  SERFLG ;:SET THE_ERROR FLAG
BEd 78 +:DON'T LET THE FLAG GO TO ZERQ
OV STSTNM,GDISPLAY {iDISPLAT TEST MUVEER AND ERROR FLAG

MOV .SP) SERRPC $3GET RDDRESS OF ERROR INSTRUCTION

sus
MOVB BS$RRPC SITEHB ;STRIP _AND SAVE THE ERROR ITEM COQCE
IT 08}T13 , 3SWR .,gKiP TYPE%HTSIF SET

NE 2
JeR PC,SERRTYP ::G0 TO USER ERROR ROUTINE
S TYPe  ,SCRLF
2s: ST 2SR HALT ON ERROR
aPL 33 ..sxrp é" CONTINUE
HALT Hng ERROR!
- CK ,,TE FOR CHANGE IN SOFT-SWR

RTI + : RETURN
.SBTTL ERROR MESSRGE TYPEOUT noﬂﬂns

TREREERRNE IR R R R R R R R R R SRR AR RN RE
iTHIS ROUTINE USES T 'IT M CONTROL BYTE™ (SITEMB) TO DETERMINE WHICH
lERROR 1S 0 BE REPOR T THEN OBTAINS, FROM THE “ERRCR TRBLE™ (SERRTE),

; #AND REPORTS THE Iﬂ E INFORMATION CONCERNING THE ERROR.
SERRTYP:
TYPE RLF .,“CRRﬂIﬂGE RETURN" & “LINE FEED"
MOV ,~(SP) ;SAVE RO
8&28 RO’ ,,PICKUP THE ITEM INCEX

JUSITEMB,RO
1§ s IF 'TEH NUHBER IS ZFRO JUST

”TY5§ 1. W A k
MOV SERRPC,-(SP)  ;;SAVE SERRPC FOR TYP
: sERROR ACDRESS

SEJ 003S
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RPO4/57/6 HERD ALIGNMENT PROGRAM MACY1l 27(BSS)

ERROR MESSAGE TYPEOUT ROUTINE

104402

ii
105300

006330
006300
062700

012037
001404
1049401

004e70

0011el
020

LO3

27-APR-76 16:34 PAGE 25

TYPOC ;G0 TYPE--OCTAL ASCII(ALL DIGITE)
BEe  AD° 5IueY’
18: EC :1ADJUST THE INDEX SO THAT IT WILL
ASL RO ' WORK FOR THE ERROR TABLE
ASL RO
ASL RO
ADD $SERRTB, RO : :FORM TABLE POINTER
MOV (RO)+, 28 : 'PICKUP "ERROR MESSAGE™ POINTER
gso 3% $1SKIP TYPEOUT IF no POIN ER
2% ESED 0 755505”‘ ;Ence" PO NTER 0ES_HERE
TYPE $CRLF ,,"CRRR ncf 3 i NE FE
3%: MOV ln0)+ 4g + +PICKUP "DATA HERDER” POINTER
£0Q ,,?KIP TYPEQUT IF O
YPE "DATA HERDER"
4§: JMORD O ;,*onrn HEADER” POINTER GOES HERE
TYPE $CRLF ;i "CARRIAGE RETURN® 3 “LINE FEED"
c§: MOV R1,-(SP) :SAVE R
MOV (RO)+,RI1 }1PICKUP “DATA TABLE™ POINTER
BEQ 93 :BR IF NO DATA TO BE TYPED
MOV {R0)+,R0 : 'PICKUP “DATA FORMAT™ POINTER
&3: TSTB  (RO)+ ;-0CTAL" OR “DECIMAL"
BNE 7% :BR IF DECIMAL
MOV A(R1)+,=(SP) ,,snvs 3(R1)+ FOR TYPEOUT
TYPOC ::G0 TYPE--OCTAL RSCII(ALL DIGITS)
- BR 9
MOV 2(R1)+,-(SP) ,,snvg 2(R1)+ FOR TYPEQUT
TYPDS 160 TYPE--DECIMAL ASCII WITH SIGN
ST (R1) ,,IS THERE ANOTHER NUMBER?
BEQ 93 .,g
TYPE 118 i TYP THO(E) SPACES
BR 13 1:L0
9§ MOV (SP)+,R1 ,,RssronE Rl
108: MOV (5P)+ RO RESTORE RO
TYPE §CRLF ,,"cnanxncs RETURN" & "LINE FEED"
RTS PC :RETURN
118:  .ASCIZ 7 / ,,THO(EJ SPACES

LEVEN
.SBTTL TYPE ROUTINE
2 IO R R RERR R RN AR

'iROUTINE TO TYPE ASCI2 MESSAGE. nessncz MUST TERMINATE HITH A 0 3YTE.
#THE ROUTINE WILL INSERT A NUMBER OF CHARACTERS nrrgn

s ¥NOTE: SNULL CONTRINS THE CHRRQC ER_TO BE USED R
s #NOTE2: SFILLS CONTRINS THE NUMBER OF FILLER CHRRQCYERS REQUIRED.
lNOTES' $FILLC CONTRINS THE CHARACTER TC FILL ARFTER

CRL
:#1) USING A TRAP INSTRUCTION

’*OR TYPE ,MESADR ; sMESRCR IS FIRST RDORESS JF AN RSCIZ STRING
H
1 ¥ TYPE

}ILLEQ CHARACTER.

SEG 0036




MO3

MC-11-D2RJC-R, RPO4,/5/6 HERD ALIGNMENT PROGRAM MACYL! 27(BSS) 27-APR-76 16:34 PAGE 26 SEG 0037

DZRJC.0C9 TYPE ROUTINE
1230 ¥ MESADR
1533 I
ia %$$ ﬁﬁ@ 001157 $TYPE: ﬁ? ﬂwm ﬁﬁIg%;Tmmmu
15% 004709 000407 B 3 (LW 17 10 TERDIA,
1237 004706 010046 18: MOV RO, -(SP) : :SAVE RO
1238 (04710 017600 000002 MOV 32{SP),RO : 'GET ADDRESS OF ASCIZ STRING
1233 004714 112046 2%: MOVB  (RD)+,=-(SP) : 'PUSH CHARACTER TO BE TYPED ONTO STACK
1240 004716 00! BNE 43 ;iBR IF IT ISN'T THE TERMINATOR _ ~
5B o g B Blm o o IO e SR
}333 8337 062716 000002 33: sgg 82, (SP) ;;sgiggﬁ ns?unn PC
lg45 Q04732 lge7ie 000D “$: (P8 WT,(SP) ; ;BRANCH IF <HD>
;539 §§:;:q ‘65?562 000200 gnga- gERLF.(SP) s ;BRANCH IF NOT (CRLF>
o e W e i00PE ACCR A0 Lo
1251 00475z 0Ol1&l $CRLF s
1585 004780 Oogueg _ooiid BRD  3gARCNT e T CaaRAcTER T
1254 004762 004737 0OSO44 c§: JSR PC,STYPEC ::G0 TYPE THIS CHARACTER
152 004735 Ooisep _oiise o: UP  FIULLORe il LT T L0 L cims. ¢
iggg 004774 013746 001154 MOV $NULL, -(SP) 55855 %HQFNEEtLEﬁgEHRRS.'NEEDED
1259 105366 - 000001 7%: DECE  1(SP) : 1COES A NULL NEED T0 BE TYPED?
1587 80200 854730 oosow %8 BR srvpec HE Bol's Al e WAL G @ SRS
isgg 8g§gig 6883?5 005110 ggca ;ghqacNT . 55880301 COUNT AS A COUNT
1264 5 ‘
iggg :HORIZONTAL TAB PROCESSOR
1267 00S020 112716 (0000NO0 8%: MOVBE &' ,(SP) s sREPLACE TAB WITH SPACE
1268 005024 004737 0GSOYM q3: JSR PC, $TYPEC 1 TYPE A §pncs
1269 005030 132737 000007 005110 BITB  #7.SCHARCNT : 1BRANCH IF NOT AT
1270 005036 001372 BNE 93 ::TAB STOP
R Rs R S 4
ig;a‘ 005044 igg; 174100 $TYPEC: §§IB ggggc s (WAIT UNTIL PRINTER IS READY
1275 ,83&8?2 116677 000002 174072 MOVE  2(SP),a$TPB ::LORD CHAR TO BE TYPEC INTO DATA REG.
ig;g 005060 65%755 000015 000002 gnPa ugn,alSP) “éﬁgﬁ@ﬂ““ﬁ’ﬁg A CARRIARGE RETURN?
1278 335393 105037 00S110 CL icunncut Esvss--CLénn CHARACTER COUNT
1279 - 005074 (000406 : BR §TYPEX L EXIT | -
1280 005076 122766 00CO012 "0OO002 1S: CMPB  WLF,2(SP) : 1 1S CHARACTER A LINE FEED?
1281 0OSI0Y 001402 - BEQ $TYPEX : :BRANCH IF YES
1282 005106 10S227 INGB  (FC)+ + :COUNT THE CHARACTER
£0S110 000000 $CHARCNT: .WORD O + :CHARACTER COUNT STORAGE
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MC-11-DZRIC-R, RPOY4/5/6 HERD ALIGNMENT PROGRAM MACYLl 27(BSS) 27-APR-7& 16:34 PRAGE 27
TYPE ROUTINE

$TYPEX: RTS PC

.SBTTL BINARY TO OCTAL (RSCII) AND TYPE
SRRERERREREEREEEEEERHRRREIERIHII NI ERE IR RS R RAREARI XA R SR

’iTHIS ROUTINE IS USED TO CHANGE R 16-BIT BINARY NUMBER TO 4 &-DIGIT

;¥OCTAL (RSCII) NUMBER_AND TYPE IT,

: ¥$TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE

*CRLL

¥ MOV NUM, -(SP) : sNUMBER TO BE TYPED

. ¥ TYPOS CRLL FOR TYPEOUT

. ¥ .BYTE N ,,N-l T0 6 FOR NUMBER OF DIGITS TO TYPE
¥ BYTE M s3M=1 OR O

. ¥ ;3 1=TYPE LEADING ZEROS

: ; 1 0=SUPPRESS LEADING ZERCS

; ¥3TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST

:¥$TYPOS OR STYPOC

iCRLL
‘¥ MOV NUM, -(SP) ; sNUMBER TO BE TYPED
-* TYPON :;CALL FOR TYPEOUT

*STYPOC---ENTER HERE FOR TYPEOUT OF R 15 BIT NUMBER

s ¥CALL:
¥ MOV NUM,-(SP) ; sNUMBER TO_BE TYPED
e TYPOC : ;CALL FOR TYPEQUT
§TYPOS: MOV D(SP),=(SP)  ;;PICKUP THE_ MODE
MOVB  1(SP),SOFILL  ;;LOAD 2ERO FILL SWITCH
NOVE  (SP)+!8OMODE+1 |iNUMBER OF DICIT3 70 TVPE
A0 :g?égg) ; ;ADJUST RETURN ADDRESS
|
§TYPOC: MOVB  #1,SOFILL SET THE ZERO FILL SWITCH
MOVE  #b.SOMOCE+! 1 FOR SIx(e) DIGITS
$TYPON: MOVE 5, SOCNT ATION COUNT
MOV R3,-(SP) ,,snvs n
MOV RY,-(EP) ;3 5V
MV RS, -(5P) 13VE RS
1oV ggﬁooz+1,au tIGET THE NUMBER OF DIGITS T2 TYPE
ACD  #6,RY ; ; SUBTRACT MAX. ALLOWED
MV  Ru:Somope  i3VE 1T EOR U
MO $OFILL,RY i:GET THE ZERC FILL SWITCH
MOV 12(SP),RS $iPICKUP THE INPUT NUMBER
R RS .,CL% R_THE OUTPUT WORD
18: SR §§ EQ g
2§:  ROL ORM THIS DIGIT
ROL R .
ROL R
$ A ;GET L THIS DIGIT
DEcs $CHooE ..T\PE §BI aih
BPL

SEQ 0038

| S
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N-11-DSRI0-R, :w g §_SEAD ALIGNMENT PROGRAM MACYIl 270655y 27-APR-TE iB:34 PAGE 28
o falaal NRRY T2 OSTAL (RSCIIN AND TVPE

;ggg Qa=§§2 awz;ga 177770 gég :%7??70.93 ..cs' nxo OF JUNK
1333 358383 35%3 3 g4 suﬁpnesq ?Hrs 0
i34 D0E384 50140 8E3  t3 : 18R
:345 0838 Q00Sz04 : <8: ING g4 ..oou - suppnsss ANVMORE ©
1343 00520 (082703 0000:C 818 8°0.R3 : tMAKE THIS DIGIT ASCII
1349 008364 083703 200240 3 ¥ 318 2R3 {iPAKE ASCTT IF nor ALREADT
1345 20870 I1033" 3053 MOVE  R3,8% 1SAVE FOR TYPI
138 208374 1044C: C0833 4 TYPE B ..co TYPE THIS cxcx'
1340 205300 18833, O0S33 T3 DECE  30CnT + COUNT BY
1398 Q008304 (00337 BaT 5} tiBR IF MORE TO DO
1349 nosg 432 BLT 6§ ;:9R IF DONE gl
«250 00S3i 08 INC e ;:INSURE LAST DIGIT ISN'T A BLANK
1381 008312 0007w SR 23 ::60 00 THE LAST COIGIT
1352 205314 01260S ¢s: MOV (SP)+ 88 : iRESTORE RS

| 1353 00831e G138l MV (283489 1 1RESTORE &4

{1354 ccgaas g12e03 MOV (5P} +.R3 + tRESTORE A3
1355 036352 ClEesE 000002 0000z MOV 2(5P) . 4(SF) 1:SET THE STACK FOR RETURNING

| 1356 005330 Cl2ei | MOy (5P1e, (58
1357 D08332 103400 RT! + :RE TURN

| 1358 0083 slala gs: BYTE 0 ..sronncs FOR ASCII DIGIT

| 1383 QCE3X: ajale BYIE © : TERMINATOR FOR TYPE ROUTINE

| 1360 20533 alaix OCNT: .BYIE :10CTAL DIGIT COUNTER

b138] 308337 ajals $OFILL: .evrs a ..zeao FILL SWITCH
1382 D838 o2iit §0MODE: ,WORC MBER OF DIGITS TO TvPE
1363 SR EONVERT axnnnv 1o DESIMAL AND TYPE ROUTINE

P eseR
Lot foliiiiiillfii!Qiii!Q!il!iiilii’ii!ifi’bl!li!!illiill#!ilif&*i
i : }4THIS ROUTINE IS USEC TO CHANGE A !5-BIT BINARY NUMBER T2 A S-DIGIT
1367 - 1#SIGNED CECIMAL (RSCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE
i3S : #NUMBER IS POSITIVE OR NEGATIVE R SPACE CR A MINUS SIGN WILL SE TYPEC
L3253 ;#3EFORE_THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS 8€
1370 : #REPLACED WITH SPACES.
174 s #CALL:
3az £8 MOV NUM, - SP ) ;19U _THE SINARY NUMBER ON THE STACK
133 i¥ TYPDS +130 TO THE QOUTINE
43«
137E 005242 $TVFCS:
1378 COE342 21004 MOV RG,-(SP! ::PUSH RO ON STACK
1377 008344 CiidE M3V RI.-(SP) ::PUSH R1 ON STACK
1378 I0S34e HI054E MCY aa.-fspz PUSH RZ ON STACK
137§ C0S3s0 J1034€ Mdv  R3,-(SP) ::PUSH R3 ON STRCK
280 00835z CiDS4s MOV RS -(&P) ..Pb H RS ON STACK
1381 DOB384 DIZ74€ £20200 MOV 828200, -5 :SET BLANK SWITCH AND SIGN
1382 00S350 (1ee0S 000CzC MCY 20(SF).RS ..uET THE INPUT NUMBER
1363 00S3e4 10CCOM EFL 13 1:BR IF INPUT IS POS.
1284 00S3ee DOS40S NEG ns : {MAKE THE BINARY NUMBER POS.
1285 D0S370 112766 0CO0SS 00000 MOVE 8 -, 1(SF ..naus THE RSCII NUMBER NEG.
1382 058376 00S0Od 13 LR RO :2ERD THE CONSTANTS INDEX
1227 [0S4Q0 012703 0Cssse MEV s$08LK R2 ..serup THE QUTPUT POINTER
1268 COS<04 11@723 00204C MOVE 8 ,(R3+ i SET THE FIRST CHARACTER 70 A BLANK
129 OO0S41p 008203 23: CLR rR2_' ..CLERF HE BCD NUMSER
1230 0CSs412 ClE00@ Do0sss: M3V §CTBL R, R! HE CONSTANT
38D IELlE 1EIICS 38 U8 R1,RE ..rban TH1S 8C0 DISIT
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RF24 S ] HERD RUIGNMENT PROGRRM MARTYL! 27{(6SS) 27-APR-76 1B:34 PRGE 29 sE3 CCuC
CONVERT SINARY 7O JECIMAL RAND TYPE ROUTINE
Jo2402 8LT 4% +:BR IF CCNE
008202 N 82 + 1 INCRERSE THE BCD CIGIT &7 !
004 3R 3% -
0108 43 ROD R1.RS +:R0D SACK THE CONSTANT
‘ . TST Re s s CHECK IF BCD DIGIT=0
€a1sC ENE 1 ) ssFALL THROUGH IF O
125r£§ TST8 (SP) +:STILL DCING LERADING 0°S?
1204, & gl 3 | ::BR_IF YES
106316 <3 RsLB (SP) ;s MSD?
183033 i 8¢ 6%_ iBRIFNQ
116663 LBOOCC1 177 MOVE 1(SP), -i(R3) 13 YES--3ET THE SIGN
Joe/de 990063 £3: 81S 23RS +sMAKE THE BCO DIGIT RSCII
05¢702 000080 Py 31S 8 K2 +sMRKE IT R SPRCE IF NOT MLRERDY A CISIT
410223 MOVB REth3l+ +:PUT THIS CHARRCTER IN THE OUTRUT S_FFER
005720 TST (RO)+ ::JUST INCREMENTING
g200e7 002018 oy RC,sl1C + s CHECK THE TRBLE INDEX
Q027498 s 28 :160 0O THE_NEXT DIGIT
003C0e 357 o3 ::60 TO EXIT
01080¢ MOV RS,R2 1:GET THE LSD
BO57EY 3% £3 :1G0_CHANGE TC_ASCII v
108726 gs: TST8 3P+ 1iWRS THE LSD THE FIRST NON-ZERZ™
10C0C3 8PL 3% 1:BR IF NO 5
118683 177777 I7TTTE MOVB  ~-1(SF},-2(R3)  ;:;YES--SET THE SIGN FOR TYFING
{10813 33 CLRS (R3) 13SET THE TERMINRTOR
012608 MOV (SP)+ RS ::FOP STACK INTQ RS
012603 MIV (SP)+,R3 +:POP STRCK INTQ R3
glesl2 MOV tSPle,R2 ::POP STRCK INTQ K2
012801 MOV (SP+ R! +:POP STRCK INTO Rl
012830 MOV {SP)+ RC 11 F0P STACK INTO RC
104401 QCSSSE TYPE $0BLK - 1iNOW TYPE THE NUMBER
Qlebbs OCCGC2 202008 MoV é;SFi.“.SPE 1:RDJUST THE STRCK
FEST M3V (SP)+. (SF -
000032 RY: 1iRETURN TO USER
023420 $CTBL: 10C02.
001750 1200
200144 120.
000012 10,
SOLCCUM $CBLK: .8LKW N
LSBTTL  TTY INPUT ROUTINE
- 4 RRERERRIRFZ R RREFRRRRPFRRR IR RRRERPL RN RRLT 2R 2SRRI L2202
.ENABL LSB |
800300 §TKCNT: .WORD QO +sNUMBER OF ITEMS IN JUELE
CngCG STKGIN: .WORD O 11 INPUT BOINTER
CIG0C0 $TKQOUT: .WORD O (IQJTRUT POINTER
20CC07 TKGSRT: .BLKE 7 12 T7Y KEYBORSRC QUELE
88,3 Nak | $§TKQEND=,
CoSel4 .EVEN
+#TK INITIARLIZE RCOUTINE '
1#THIS SQUTINE WILL INITIALIZE THE T7TV KEVBIWRRD INFUT S.ELE
t#SETUP THE INTERRUPT VECTIR SND TURN ON THE nEVEJARD INTESRLFT

’ - e '
HE 10~
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M3-11-0R70-3, SO0 § & HEAD ALISVMENT PROGRAM MAYL 27(ESS 27-APR-75 i6:24 PAGE 20 €5 2045
e bl TTY INFUT ROUTINE
194 ¥ ISR PCLETKINT
Q .
1443 00Se04 COSD3T  00SSee $TKINT: CL §TKCNT :CLEAR COUNT OF ITEMS IN GUELE
. 1483 D0Se10 Q1273 QQSSPY  00SSTD MOV I3TKGSRT, STKAIN {IMGVE THE STARTING ADCRESS OF THE i
1451 COSele Cidrdr COSE~o OpEsTs MV $TRQIN, $TKS0UT  ::QUEUE INTO THE INPUT 3 ZCTEUT BZintzsas,
1483 O0Se24 5i3n3; DoSesd ncc MQV #STKSRV, IATKVEC ; INITIALIZE THE KEYBOARD vECTCR
1483 00SB32 Di273r 000230 © s- MOV 8200, J8TKVECe2 1: TBRY LEVEL 4
989 208es0 20STTT IT33E TST  2§TkA. {ICLEAR_CONE FLAG 2
1485 3%8ged ZiEttt D0DIE0 1maete MOV #100,387KS s tENABLE TTY KEVBORRD HTERRLET
1438 30ses2  CCCac? RIS  7C + ;RETURN TO CALLER
1458 i#Th SERVICE ROUTINE
1453 ;#THIS ROUTINE WILL SERVICE THE TTY KEYBCARD INTERRUPT
1488 1#3Y READING THe CHARACTER FROM THE INPUT BUFFER ANC PUTTING
8E] ;#17 IN THE QUELE.
1982 ;#IF THE CHARACTER 1S A "CONTROL-C® (#0) STKINT 1€ CALLED AN
taps }#UPON RETURN EXIT I3 MADE TC THE "CONTROL-C" RESTART ACORESS .START!
1465 0OSESY 11TTHE 17326k $TKSRV: MOV3  33TKE,-. :P? ::PICKUP_THE CHARACTER
{46 OOBSED D4ETIE Q0 1< 81C177, (SP) ::STRIP THE JUMK
1487 QCSeey Hziesr doold CMP (SF). 88 ::15 IT A CONTRCL ¢
1462 00Se7n 055:007 3NE 13 : :BRANCH 1F NO
| I3 BOB6Te IDWSCL 026773 TYPE $CNTLS : TVPE A CONTROL-C
1438 BPEESE OoyTIS  RREea JS8 BC ITRINT {IINIT THE KEYBOARD
1471 208702 (Q0sTas Y (§P)e ::CLEAN UP STACK
| 1472 205704 000137 COIMBC THe STARTL i cONTROL ¢ RESTART
| 1473 [0OS710 023827 COGOOT 18 Sue (3P), 47 ;1S IT A CONTROL &°
| i il ERIRN B 2 : 13RANCH IF NO
| 1475 09571e 022737 COCITE CCL14G ME 8SWRES, SLS 1119 SCFT-SWR SELECTED”
| +975 008724 30IsCO 3E3 &3 1130 TC SWR CHANGE
1 " S
| 1478 208TR% 23
1578 00S73€ 022737 (000007 OCSses P 87, 3THINT 1115 THE QUELE FULL®
. 1ssC D20E73% 0DCIOCH ENE 23 :BRANCH IF NG
1881 CO0S73g 104401 CoeTE? TPE L $SELL {IRING THE TTY BELL
1482 208h§2  O0STEE ST (5574 }ICLEAN CHARACTER JFF OF STacs
1563 DDET44  DODNS! g7 2 P1EXIT
1484 00S74& Cglee? 000023 33 MP (5P, 823 315 IT A CONTROL-S
| 1485 205782 201381 BNE 223 : 1 BRANCH IF
148 COSPS§ 206077 173184 LR 3§7KS }ITSABLE TTY KEYBOARD INTERSLETS
1487 COSPED Q0S72¢ ) \SP i+ ..CLERN CHAR QFF STACK
1488 00876z 108777 17218t 218 TSTR 38TKS $iWAIT FOR A CHAR
148 00S78g 100375 BPL 31§ :3LOOP_UNTIL ITS THERE
143 008770 117746 1722 MCV8  28TKB,-(SP) :;GET_THE CHARACTER
1431 008774 Q42716 177600 BIC $1C177, (3P MAKE_IT 7-BIT ASCII
1432 00€0OC QO22ee7 00CC2! cM (SP)+, 82! 318 1T A_CONTROL-G°
1433 00304 Q001366 BNE 313 s 1BRANCH IF ND
.45+ 00e0%e 012777 00010C 173120 MoV #100,287kS REEN BLE TTV KEY30RRD INTERRLPTS
.43 036014 0CO0CZ £ RT1 s RETU
i3 COelle 00S237 o0ssee 323 ING $TKCNT ...ounr “tHIs cHRRACTER
1487 [0g022 Q21tg7 COIIMC CME .SP), 8140 ::1S IT UPPER CRSE’
.43 [Celge 0Ce4CE BLT ~i :BRANCH IF YES
.93 obl3U QJglés? OCCI™S CMP (SP.,817¢€ 23d R SFECIAL ChART




MD-11-D2RIC-A, REQY S & HEAD ALIGNMENT PROGRAM MACYLL 27(8SS5) 27-APR-7% 1B:34 PAGE 3!
DoRIC.009 TTY INPUT ROUTINE
1520 Q0833 893002 BT 4§ + ;BRANCH_IF YES
1301 0003 ON82T16 200040 81¢ #40, (SP) s iMAKE IT UPPER CASE
1802 006042 112677 17782 43: MOVB  (SP1+ JSTKGIN  ::AND PUT IT IN GUELE
1503 QCeD4e 005237 Q0573 INC §TKQIN : 1UPDATE THE POINTER
1304 Dosfs? Q23737 005870 005803 CME $TKQIN, ¥STKQEND ;GO OFF THE END?
1835 00S08J (031003 BNE 53 : 1BRANCH_IF NO
153 DO0e3e: 01273T QOSET  00SSTC MOV 83TKOSRT,STKQIN ;:RESET THE POINTER
;;;; 006079 000032 s3: RTI : s RETURN
1509 L RRR R RN R RRERR RN R R R RRIRA PP AR RARFRRRRERRRERRC2 PSR 35352049424
1813 :#30F TWARE SWITCH REGISTER CHANGE ROUTINE,
1511 s #ROJTINE IS ENTERED FROM THE TRAP HANDLER, AND Wil
1513 :#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRRP
1813 :#CALL WHEN OPERATING IN TTY INTERRUPT MODE.
(51§ poeOTE g2t C0iTe 201:sC $CKSWR: CMP #SLRESG, SWR +:1S THE SOFT-SWR SELECTED
815 DZeInd O3Iisy SNE 158 ::EXIT IF NOT
18I 00810z I0STTT 17303E TST8  J37KS ::1S A CHAR WAITING?
117 Q0eifE 100121 3PL 15% 11 1F Nof, exIT
1518 D0eild 117746 173032 MOVB  I3TkE,-(SF! 11 YES
1513 DQ0ells 042718 177EQD BIC #1C177, (5P :iMAKE IT 7-BIT ASCII
1520 00el20 gslezT O200C7 SHE (3P, 8! i[5 ITA CONTROL-S
1821 0DCEIsy O0T130C sNe 28 :31F NOT, PUT IT IN THE TTY SUELE
1522 ::AND Extr
s ebd
| 1524 1P ERR R R R R PR R AR ERRRERRR AR IR AR PR R RN IR RRRERRERERFRRRRRENRER 2RI 22
' 1835 :#CONTROL 15 FASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE
1528 :#ROUTINE OR FROM THE SOFTUARE SWITCH REGISTER TRAP CALL, AS A RESULT 2F A
1227 : #CONTROL-G BEING TYPED, AND THE SOFTWARE SWITCH REGISTER 3EING SELEITE:.
1823 DQe12s 123727 00113% 00000 és: CMPE SAUTOE. L :iARE WE RUNNING IN AUTC-MODE?
1835 BOEi3e A0IsRy BEC 2§ : 1BRANCH IF VES
| 183C C38i3s 00ST2e ST (SP)+ :;CLEAR CONTROL-G OFF STACK
1830 206180 004737 00SeD ISR PCSTKINT tiFLUSH THE TTY INPUT QUELE
| 1332 COslsd 20SQ77 17z774 clr o astks ::DTSABLE TTY KEVBOARD INTERRLPTS
- 1333 Coelsc 112737 DOCOCI 001138 Mive  a!,3INTAG +:SET INTERRUPT MODE INCICATOR
, 1535 00BISE 104401 007308 _ TYPE  ,8CNTLG ::ECHO THE CONTROL-G (15!
1336 00eig2 10440 007CI2 $GTSWR: TVPE MSUR ;1 TYPE CURRENT CONTENTS
. 1837 DOeiee 01374k 000178 MOV SWRES,-(SF) ::SAVE SWREG FOR TYPEQLT ¥
1838 00e172 104M02 TYPOC 1160 _TYPE--QCTAL ASCIITALL 2I3ITS:
| 1833 008i74 10440 007023 TYPE  ,SMNEW : ;PROMPT FOR NEW SHR
. 1840 (C0z200 20S046 133: (LR -(5P) : ;CLEAR COLNTER
| 1541 [0E332 DOSOHE (LR -(5P) :iTHE NEX SWR
- 1342 006204 108777 172734 73: TSTE  28TKS : 1CHAR THERE”
1542 006210 10037 BPL 78 t1IF NOT TRY AGAIN
IS4E 008212 117746 172730 MOVE  28TKB,-(5P :3PICK UP CHAR
is% COeele D271 1776QC BIC #1Ci77, (3P $iMAKE IT 7-BIT ASCII
1S4 0082Z2 Q21827 (000003 cMp (SP},83 ;115 _IT R CONTROL-2?
1248 Q0e2c 00101 BNE 9§ ; 1BRANCH IF NOT s
1550 00e23C 104401 006773 TYPE  ,$CNTLC 11YES, ECHO CONTROL-C t0)
1SS! CC0e224 Oe270c 000C0E ACD 8E, P t CLEAN UP STACK 3
1822 00g340 1237e7 00113€ 000001 CMPE  SINTRG, sl t 1REENRBLE TTY WEV20ARD INTERRLFTS®
B85 IfeZ<e 001002 BNE  E§ L 1BRANCH IF NO
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¥2-11-DIRIC-A, RPCY 5.6 HEAD ALIGNMENT PROGRAM MACY1! 27(BSS) 27-APR-76 16:34 PAGE 32 £
0oRJC.008 TTY INPUT ROUTINE
1584 008380 212777 000100 1728es MOV 8100, 38TkS t1ALLOW TTY KEYB0ARD INTERRUETS
iéé; 00c3Se (00013 201480 e3: NP STaRt] : 1 CONTROL-C RESTART
=28
,—’-
1225 ooe2e2 021627 000025 9: CMP  (SP), 825 .15 IT A CONTROL-L?
1555 D083ee 001005 BNE 108 : :BRANCH IF NOT
1380 008270 104401 gg'noo TYPE  , $CNTLL : 1 YES Eﬂua CONTROL-L tu.
(881 DJe374 QE2TO0E  A00O0: 208 A00 RS SP :: IGNORE PREVIOUS INFUT
1582 00e300 200737 BR 15§ ::LET'S TRY IT AGAIN
5
1365 008302 221637 (00C0IS 108 CMP (SP),#1S .15 IT A CR>?
1566 098338 331022 SNE 163 ; iBRANCH_IF NQ K
1567 (08310 00S7ee 00220 5T 4(5P} ::YES, IS IT THE FIRST (Has?
1588 0CB314 001403 | BEQ 11§ ; ;BRANCH IF YES
(68 00B316 016677 000002 172gld MOV 2.5P),35uR ! 1ZAvE NEN SWR
1570 00b3% 062706 CCOOGE 11§:  ADD %6, SP ::CLEAR UP STACK
1871 330 108401 O0118! 148:  TYPE. $ARLF +ECHO «CR> AND <LF>
572 008334 123727 OC1138 cooool cve8  $INTAS, el ..RE -ENRBLE TTY KBD INTERRLETZ®
173 00p3W2 001002 BNE 158 ::BRANCH IF NOT E
1874 Q0E344 Q12777 000100 172872 MOV 8100, 33TKS ..ns -ENABLE TTY KBD INTERRUSTS
157 00e3s: 000002 15§:  RII : : RETURN
ISTE (008354 (004737 025044 1€8: ISR PC,STYPEC ..ECHO CHAR
1S77 008380 021827 0000ed cMe (SP), 880 ::CHAR < 0?
1578 00834 002420 8LY 189 : :BRANCH IF YES
1579 306 021827 000CET i {SP), 867 iCHAR > 77
1520 00s372 (0030IS BGT 18% : iBRANCH IF YES
1581 00E374 042728 GCO0&D BIC 850, (SP)+ :STRIP-OFF ASCII
182 006400 0OS7eE 000202 15T 2(SP) .,zs THIS THE FIRST CHAR
1583 [0Oe404 001403 BEQ 17§ :BRANCH IF YES
1584 2040 008316 ASL (SP) ..wo SHIFT PRESENT
1385 00E<I0 00315 SL (SP) 1 "CHAR OVER 10 MAKE
158 00g412 006316 ASL {SP) ::  ROOM FOR NEW ONE.
1387 C0e414 00S266 002002 178:  INC 215SP) : +KEEP COUNT OF CHRR
1585 O0gs20 OSEElE 17707E 8IS -2(SF), {SP} tiSET IN NEW CHAR
1585 00424 0O00&E? ER 73 ..‘E' THE NEXT ONE
1Z3C [J0E42e 10440: 001180 183:  TYPE §GLES :TYPE 7<CR)‘LF)
1881 I0gs3z 00cTal = 208 }ISIMOLATE CONTROL-U
1532 .DSABL LS8
1533
139
1S5S iii*iiitli*ifiii!ii*iliil*i*i*iiiiiiliiiili*liii*iikfifi*f§§ibi
1598 iTHI: ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE T7
;-' .? *VHLE
1538 : 4 ROCHR :GET A CHARACTER FROM THE QUELE
1883 L3 RETURN HERE {1 CHARACTER IS ON THE STACK
1608 ‘e ::WITH PARITY BIT STRIPFED JFF
sSwe :
1E02
1E03  00B434 OllBHE SROCHR: MOV (SP),=(SP} ; 1PUSH DOUN THE PC AND
1204 COe42e Qltete 0OC0OM 000002 MOV 4P}, 215F) HE PS
105 COB444 QOSOBE  COCOM CLR 4(EP) ,.csr READY FOR A CHARACTER
1E0E 00g4s0 00S0SE CLR -(SP) ::PUT NEW PS ON STACK
1607 IO4S2 DI27HE  DOE4E0 MOV 8E4E, - (5P $1PUT NEW P ON STACK
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ReCS 5 6 HERD ALIGHMENT PROGRAM MACY

TTY INPUT ROUTINE
30000z
“05”3"

000004
005803

00857

(=[]
- t:)g

”1u345

206760
006767

iee713 000177

-00C134% 006756
OCE7SE

177777

006762

0067k
00s7¢6

000134
00E73k

GOC025
027300
000Cez

CC67Sk

00768

1
3
: 00ilel
5
{ OCl1e0

b4

18:

25'

$:

RTI

i&SS)

$TKONT
19

S KCNT

SSTAQOUT Y4(SP)
$TKQOUT

$TKQOUT, OSTKQEND

23
#3TKQSRT, STKOOUT
!tii!il*l!il*iiii!ilii!*!*ilil*ii*ii**i*!i’*iil*il*ii*i*lif!*if

27-APR-76

16:34 PAGE 33

:;POP NEW PC ANC PS
:;MAIT ON A CHARACTER

DE“REHENT THE CCUNTER
.,GET ONE_CHARACTER
UPDATE THE POINTER
gaDCIT GO 8FF OF THE END?

H IF
::RESET THE PCINTER
:RETURN

:#THIS ROUTINE WILL INPUT A STRING FROM THE TTY

*

£s:

5%

CALL:

ROLIN

RETURN HERE

: MOV
C

R3 -{SP)
(5P)

SSTl\IN R3
$3TTYIN47.R3

48

‘SP1+, (R
8177, (R3)

R3
R3, s8TTYIN

R3),9%
$

(SP)

7%

£,98
9%

{SP)
#25, (R3)

8%
$CNTLU
ig
822, (R3)
33
(R3)
, 3CRLF
'§TTYIN

2
. SQUES

; INPUT A STRING FROM THE TTY
RDDRE-S OF FIRST CHARACTER WILL SE CN TH
.,TERMINQTOR WILL BE A BYTE OF ALL 0'S

;SAVE R3
,,CLERR THE RUBOUT KEY
;GET_ADDRESS
..BgFFER FULL?

IF YES
1G0_READ ONE_CHARACTER FROM THE TTY
"éﬁ { A nuaou7
IIIs rgrsorus FIRST RUBCUT?

i8R I
..TYPE R BRCK SLASH
::SET THE RUBCUT KEY

:BACKUP BY CNE
..STRCV EHPT\'

,,uO RERD ANOTHER CHRR.
,.RUBOU. KEY SET?

:BR_IF NC
..TYPE R BRCK SLASH

; :CLEAR THE_RUBQUT KEY
118 CHARACTER A CTRL U
:BR_IF NO
{{TYPE A CONTROL "U"
1160 START OVER
:11S CHARACTER A "tR"?
: 1BRANCH_IF NO
..CLEQR THE CHARACTER
:TYPE A "CR™ 8 “LF*
L1 TYPE THE INPUT STRING
..%OPEILKUP ANOTHER CHACT

'
1
Fe

RS

SE3 004
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SRIC-A, RP04-S/6 HERAD ALIGNMENT PROGRAM MACYL! 27(8S5) 27-APR-76 16:34 PAGE 34 SEQ CO4S
203 TTY INPUT ROUTINE
06702 Q00712 2k 13 +;CLEAR_THE BUFFER AND LOCF
06704 111337 0O6TSE 33: MOVE  (R3),98 : ;ECHO THE CHARACTER
005710 104401 COBTSE TYPE .38
714 682{33 002015 CMPB 815, (R3)+ + 1CHECK_FOR RETLRN
720 00130 3 BNE 2§ ::LOOP IF NOT RETURN
006722 105083 17777 CLRB  -1(R3) +;CLEAR RETURN (THE 1S)
888?53 604401 001162 TYPE SLF ::TYPE A_LINE FEED
6732 00s726 18T {15F)+ : 1CLEAN RUBOUT KEY FROM THE STACK
006734 012603 MOV (SP)+,R3 ; tRESTORE R3 -
90673t 011646 MOV (5P),~(5P) + 1ADJUST THE STACK AND PUT ADDRESS COF THE
006740 O0lE6BE 0000CH 000022 MOV 4(SP),2(SP) ' FIRST ASCII CHARACTER ON 1T
g0s74E J1276B 008760 000004 MOV #3TTYIN,q(SP)
03675+ 000002 RTI + s RETURN
006756 000 38: BYTE O : :STORAGE FOR ASCII CHAR. TC TYFE
006757 000 BYTE 0 : : TERMINATOR
006760 000007 $TTYIN: .BLKB 7

; sRESERVE 7 BYTES FOR TTY INPUT
g7 17777 00C $BELL: .ASCIZ «207><377>¢377> ;;COCE FOR BELL
006773 136 006503 0000lc SCONTLC: .ASCIZ /1C/ <1l ; ;CONTROL "C*
g COC SCNTLU: .ASCIZ /tU/ 1S« ; +CONTROL "“U"
007005 136 006507 000012 S$CINTLG: .ASCIZ /16 1S die ; s CONTROL "G"
007012 0OS01S 053523 020122 §$MSWk: .ASCIZ (1S 12>/SWR = 7

Q00 . v
807023 C4C 047040 053505 SMNEW: .ASCIZ 7 NEW = /
207030 Q36440 00C0MC
.SBTTL RANDOM NUMBER GENERATOR ROUTINE

S EEEEERRRRER R ERRR R R R AR AR FERRRRRERER AR R RRREREAR AL IR R R RS2
;#THIS ROUTINE IS A DOUBLE_PRECISION PSEUDC RANDOM NUMBER GENERARTO
+#WITH R RANGE OF 0 TO z2(+33)-1.

+#CALL:
¥

: ISR PC. SRAND ::CALL THE ROUTINE
‘¥ RETLRN : :RETURN HERE THE RANDOM
- : tNUMBER WILL BE IN
1 : s SHINUM, SLONUM
007034 $RAND: :
307034 01004e MOV RO, -(SP) : ;PUSH RO ON STACK
007026 O1CI4E MOV Rl.-(SP} : :PUSH R1 ON STACK
007040 01024 MOV R2. -(5P) ::PUSH R2 ON STACK
n07042 013700 007134 MOV sLONUM, RO ::SET RO KITH LOW
OOT04E 013701 007132 MOV §HINUM.R1 ::SET R WITH HIGH
007082 012702 177771 MOY 8-7.R2 +:SET SHIFT COUNT
0070Se 00€300 18: ASL RO :1SHIFT RO LEFT AND
007060 00€10! ROL Rl : :ROTATE CARRY INTQ Ri AND
007062 005202 INC R2 :1CHECK FOR DONE
007064 001374 BNE 1§ + : CONTINUE SHIFT LOOP
007066 0E3700 007134 ADD §LONUM, RO : 1ADD NUMBER TO MAKE X 123
007072 (005501 ADC RI : : PROPOGATE CARRY
007074 0B37C. 007132 ADD SHINUM,R] :1ADD NUMBER TQO MAKE X 123
007100 062700 OC10S7 ACD 81057, R0 ::ADD LOW CONSTANT
007104 00SS01 ADC Rl : : PROPOGATE CARRY
007106 0B2701 047401 ADD 847401 ,R1 + +ADD HIGH CONSTANT
607112 010037 007134 MOY RG, $LOAUM : 1SAVE RO
ZC711E 010137 007132 MOV R1.SHINUM : 1SAVE Rl




104

MO=11=-D2RJC-R, RPOY.S5.6 HERD RLIGNMENT PROGRAM MACY!l 27(8SS) 27-APR-76 16:34 PAGE 35 SEZ CO4E
DoRJC.009 RANDOM NUMSER GENERATOR ROUTINE
ivlg 007122 Q12802 MOV (SP)+,R2 — 3 POP STACK INTO R2
1717 007124 012601 MOV (SP)+ Rl +:POP STACK INTO Rl
1718 007126 OXESOQ MOV {SP)+,R0 - 33POP STACK INTO RO
1719 007130 000207 RTS PC ; : s RETURN
1720 007132 176543 $HINUM: .WORD 176543
1721 CO7i34 1234858 $LONUM: .WCRD 123456
%Zgg .SBTTL INTEGER DIVIDE ROUTINE
= TIRREERREREERERRRERRRERREEREEERERERRRERERLRRRRFERERREFERRRERE RS
1?25 :#THIS ROUTINE WILL DIVIDE A 32-BIT TWO'S COMPLEMENT INTEGER
1728 +*DIVIDEND BY A 16-BIT TWO'S COMPLEMENT INTEGER DIVISOR GIVING
17¢7 +#3 16-BIT TWO'S COMPLEMENT INTEGER QUOTIENT AND A 16-BIT REMAINDER.
- +#DIVISION WILL BE PERFORMED SO THAT THE REMAINDER IS OF THE
%Zgg ::EEtE SIGN RS THE DIVIDEND.
al : L H
aTal i ¥ MOV LOW DIVIDENC,-(SP) ;;THE HIGH DIVIDEND MUST BE < 1. 2
1732 i~ MOV HIGH DIVIDEND,-(SP);’  AS LARGE AS THE DIVISOR
1733 ¥ MOV DIVISOR,-(SP)
T3 1 JSR PC,$DIV
1738 iz RETURN : ;QUOTIENT 3 REMAINDER ARE ON THE STRCK
1738 ¥ "v"=0 IMPLIES NO ERROR
1737 ¥ *v*=1 IMPLIES ERROR OCCURRED
1738 o # *C"= DIVICE OVERFLOW OCCURRED
izgg :: "C"=1 ATTEMPTED TO DIVIDE BY ZERC
1751 T ¥
};35 :: STACK  NO ERROR OVERFLOW DIVIDE BY ZERQ
17494 ¥ TOP REMAINDER ALL ZEROS ALL ONES
};:E ¥ L QUOTIENT ALL ZEROS ALL ONES
1747 0C713% ; $0IV:
1748 007136 109400 TRAP ::PUSH OLD PSW AND PC CN STACK
1249 C0714C 042716 000017 8IC %17, (SP) ::STRIP AWAY CONDITION CCDES
178C 0071%4 010046 ov RC,-(SP) :sPUSH RC ON STRCK
1781 007146 O0Ol1Cl46 MOV R1,-(SP) :sPUSH R1 ON STRCK
178z 007150 010e46 MOV R2,-(SP) : sPUSH R2 ON STACK
1763 007152 010346 MoV R3,-(SP) : sPUSH R3 ON STACK
1754 007154 0OSO4E CLR -(5P) ++SAVE A PLACE FOR SIGNS
1785 007156 (Ql2746 00C021 MOV $17.,-(SP +sSETUP THE ITERATION COUNTER
17sE (07182 016801 000024 MOV EH(SP),RI + sPICKUP THE DIVIDEND
1757 007166 016800 000022 MOV 22(SP),R0
17 007172 100005 BPL 1% . : ;CHECK THE SIGN
1788 007174 10S366 0920003 DECB 3(SP) s sKEEP TRACK OF THE SIGN
17e0 007200 005400 NEG  RC ; sAND NEGRTE THE CRIGINAL
1761 007202 005401 NEG Rl ; ; NUMBER
1762 007204 (Q0S&00 SBC RO
1763 007206 016602 000020 13: MOV 20(SP),Re :;PICKUP THE DIVISCR
17e4 007212 002407 BLT Z3 ::CHECK THE SIGN
1765 007214 00301} BGT 3 :+;DIVISOR OF 0 IS A NO=-NO
i766 007216 0S2766 000003 00001M BIS #3, 14(SP) ::SET *y* § “(C"
1767 007224 012700 177777 MCV l-i.RD +:SET REMAINDER TO ALL ONES
1768 007230 000424 er 78 LEXIT a0
1768 007232 (00Szee 00C002 28: INC 2(SP) +:KEEP TRACK OF DIVISORS SIGN

-+ - -
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gkl
88
nrn
Re

gads
5958
(WU
BNa

07356
07356
H?3=u

RPO4.S/6 HERD ALIGNMENT PROGRAM

INTEGER DIVIDE ROUTINE

1
al

002002 000014

00C001

£accad
GCC00!1e

000222

3%:
43:

58%:

£3:

8§:

93:

108:

MRCYL1l 27(85S)

BR 43

NEG  Re

CLC

ER 63

oL RO

MOV -RO,R3
Q0D R2,.R3
a8CC 6%
MV R3.RO
ROL Rl

DEC (SP)
BN %)

1S RI
BPL gs
BIS 82, 14(SP)
CLR RO
MOV RO,R1
TST (SP)+
TST {SP)
BGE S8
NEG RO
CLRB 1(SP)
DEC (SP)
TST (SP)+
BEG 108
NEG Rl
MOV Rl ,20(SP)
MOV RO, 18(SP)
MOV (SP)+,R3
MOV {SP)+,R2
MOV (SP)+ R!
MOV (SP)+,RC
HOV lSP)#,_\SP)

27-APR-76 16:34 PAGE 36

.,gEGRTE THE ORIGINAL NUMBER

TQRT FORNING QUOTIENT
i 05 TION MSB’

FN
..OVERFLOH’
:BR_IF NO
s3SET ™V™ IN RETURN STATUS WORD
.,SET REMARINDER TO ALL ZERCS
;COPY REMAINDER INTO QUOTIENT
: ;CLEAR COUNTER FROM STACK

,.REMRINDER SIGN CORRECTION NEECED? .

:BR_IF_NO
.,NEGGTE REMAINDER
+;CLEAR SIGN

:BUT DON’T FORGET QUOTIENT
.,ggorxsgz SIGN CORRECTICN NEEDEC?

IF
: INEGATE QUOTIENT
+ ;RETURN QUOTIENT AND
:REMAINDER TO USER
: 1POP STACK "INTO R3

i $;POP STACK INTQ R2

; POP STRCK INTO Rl
: ;POP STACK INTO RO
..SE;UP TC RETURN CONDITION CODES

RTI RETURN
.SBTTL SAVE AND RESTORE RO-RS ROUTINES

‘iilgiiii!§*§¥*liliifiii*!*i!!!liiiilii!!li!i!i!lii!*iiiiiiii*ii
SAVE RO-R

,*CRLL
i #

;% 42-==(+18)

i* +4---RS
i# +b---RY

i¢ +8---R3

;#410---R2
;#+12-=-R]
i#+14---R0

$SAVREG: oV

MCV

SAVREG
lJPON RETURN FROM $SAVREG THE STRCK WILL LOOK LIKE:
iTOP---(+IE)

SEG CCY7




Mh-!1a

‘i - e

D:RJC-RO
DRJC.209

807414
007414
007420

007452
007454
007460
Q074E2
0074E4
007466
007472

007474
007476
007504

SAVE AND RESTORE RO-RS ROUTINES

RPO4/5/& HERD ALIGNMENT PROGRAM MACY!l 27(6S5)

KO4

27-APR-76 16:34 PAGE 37

:;PUSH R2 ON STACK

: ;PUSH R3 ON STACK

; sPUSH R4 ON STACK

:;PUSH RS ON STACK

:;SAVE PS OF MAIN FLOW
PC OF MAIN FLOU

; s SAVE gg

M
OF CALL
;s SAVE OF CALL

; JRESTORE PC OF CALL

; JRESTORE PS OF CALL

; RESTORE PC OF MAIN FLOW
; ;RESTORE PS OF MAIN FLOW
: ;POP STACK INTO RS

:;POP STACK INTO R4

; ;POP STRCK INTO R3

;;POP STACK INTO R2

:;POP STACK INTQ Rl

:sPOP STRCK INTO RO

§ 3 RN NI I I IR A
s ¥THIS ROUTINE WILL PICKUP THE LOWER BYTE OF THE “TRAP" INSTRUCTION

;#AND USE IT TQ INDEX THROUGH THE TRAP TABLE FOR THE

;#0F THE DESIRED ROUTINE. THEN USING THE ADDRESS OBTRINED IT WILL

;1 SAVE RO

:;GET TRAP ADDRESS

;s s BACKUP BY 2

+;GET RIGHT BYTE OF TRAP
s+ sPOSITION FOR éNCEXING
;3 INDEX TO TRBL

+:G0 TO RCUTINE

;sMOVE THE PC DOWN

21024 MOV R2,-(SP)
010346 MOV R3.-(SP)
010448 MOV RY. -(SP)
810545 MOV RS, =(SP)
16646 000022 Mov  22[SP),-(SP)

016646 000022 MOV 22(3P) . ~(5P)
016646 000022 MOV 22(SP) . -(5P)
0l1E646 000023 MOV 22(5P) | -(SP)
000002 RTI

+ *RESTORE RO-RS

+ #CALL:

‘¥ RESREG

$RESREG: ,
012666 0000E2 MOV (SPi+,22(SP)
012666 000022 MOV (SP)+. 22(5P)
012666 000022 MOV (5P)+,22(5P)
012666 000022 MOV {SP)+.22(5P)
012608 MOV (SP)+ RS
012604 MOV (SP)+. R4
012603 MOV {5P)+.R3
012602 MOV (SP)+.R2
012601 MOV (SP)+ RI
012500 MOV (SP)+.RO
000002 RTI

.SBTTL TRAP DECODER

:¥G0 TO THAT ROUTINE.
01004 §TRAP: MOV RO, =(SP)
016600 000002 MOV 2(&pP) RO
005740 TST -(RO)
111000 MOVE  (RO),RO
006300 ASL RO
016000 007506 MOY $TRPAD(RO) RO
000200 RTS RO

::THIS IS USE TO HANDLE THE "GETPRI" MACRO
CL1646 $TRAP2: MOV (SP),-(SP)
016666 00000ON 000002 MOV 4{sP},2(5P)
000002 RTI

.SBTTL TRAP TABLE

: ¥THIS TABLE CONTRINS

T
:#BY THE “TRAP™ INSTRUCTION.

ROUTINE

+sMOVE THE PSW DOWN
; RESTORE THE PSW

HE STARTING RCORESSES OF THE ROUTINES CALLED

TARTING ADDRESS

SEG 0O4E
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RPO4/5/6 HERD ALIGNMENT PROGRAM

TRAP TABLE

007474
8846?4

S140
0CS1l4

005154
005342

00b1k2

00e072
06434
006524
007356
007414

000000
000003

0000C0 000030

§TRPAD: .

MRCY!!l 27(BSS)

04

27-APR-76 16:34 PAGE 38

¥$§D STQQEE TYP TRAP+1 (104401 )
1 [} = )
&wc tCALL=TYPOC mméd&ﬁb
TYPOS ::CALL=TYPOS  TRAP+3(104403)
TYPON ::CALL=TYPON  TRAP+4(104404)
§TYPDS ::CALL=TYPDS  TRAP+S5(104405)
§GTSWR ;;CALL=GTSWR  TRAP+B(104406)
$CKSWR ;;CALL=CKSWR  TRAP+7(104407)
SROCHR :;CALL=ROCHR  TRAP+10(104410)
SROLIN ;:CALL=RDLIN  TRAP+11(104411)
$SAVREG ,.CRLL-SAVREG TRAP+12(104412)
$RESREG ;:CALL=RESREG TRAP+13(104413)

SEQ 0048

ITY _TYPEQUT RO

TYPE 0P§8L gEﬁ (WITH LEADING ZEROS)
TYPE OCTAL NUMBER (Ng b RJIN Z ROS)
TYP 0 TAL NUMBER (A R Lﬁ ALL
TYPE DECIMAL NUMBER (WITH SIGN)

GET SOFT-SWR SETTING

TEST _FOR _CHANGE IN SCFT-SWLR
TTY TYPEIN CHARACTER ROUTINE
TTY _TYPEIN STRING ROUTINE
SAVE RO-RS ROUTINE

RESTORE RO-RS ROUTINE

.SBTTL SINGLE/DUAL PORT RH11/RP04/5/6 DRIVER (REV 1.0)

; COPYRIGHT (C) 1976
:DIGITAL EQUIPMENT CORP.
sMAYNARD, MA 01754

AUTHOR(S)

JIM LACEY/CHUCK HESS

S EARERREERRRRFRREREREERRRRERRERERERRERRRRRRRFRRERRRERRRRIREIRF 24
; STORRGE FOR RPDS!, RPERI, RPER2, AND RPER3 ON AN ERROR "2"

; RPERRS

= RPDS

ACTIVE WITH AN ERROR RECOVERY QPERATICN

:RPERRS+2 = RPER]
‘RPERRS+4 = RPER2
;RPERRS+6 = RPER3

RPERRS: .WORD 0,0,0,0

; TRBLE OF DRIVE ACTIVE INDICATORS (DRVACT=8 BYTES)
;DRVACT=0 IF ORIVE IS IOLE
:DRVACT>Q IF DRIVE IS ACTIVE WITH A COMMAND
:DRVACT<0 IF DRIVE IS

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

; TRBLE OF DRIVE ETQTUS INDICATORS (DRVSTR=§ BYTES)

IF DRIVE IS OFFLINE OR NONEXSITENT

DRVSTR>O IF DRIVE IS ONLINE
:DRVSTA«D IF DRIVE IS UNSAFE




MO4

HD-Il-D'RJL-R RPO4-5-6 HERD ALIGNMENT PROGRAM MACY!l 27(6SS5) 27-APR-76 16:34 PAGE 39 SEG 00S0
ZRJC.009 SINGLE /DUAL PORT RHM11-RPO4/S/6 DRIVER (REV 1.0)
1332 007SS 008 DRVSTA: .BYTE O :ORIVE O
1933 007SS 0 BYTE O sDRIVE 1
1934 007560 00 BYTE O sDRIVE 2
1935 007S6l 000 BYTE O +DRIVE 3
1336 007Sk2 000 BYT 0 -;gRIVE 4
1937 007SE3 0CC BYT 0 :DRIVE S
1938 00756H C00 BYTE O sDRIVE &
igag 007SeS 000 BYTE O ;ORIVE 7
1941 : TRBLE OF DRIVE TYPES (DRVTYP=8 BYTES)
1942 :DRVTYP=0 IF DRIVE IS NONEXISTENT (DRVSTA=0, ALSO)
1943 DRVTYP'I IF DRIVE IS RPOM
1944 :DRVTYP=2 IF DRIVE IS RPOS
1945 DRVTYP 4 IF DRIVE IS RPCB
igzg DRVTYP 1 IF NOT RPO4/S/6
1948 007SE6 003 DRVTYP: .BYTE OO sDRIVE O
1949 007567 CC0 BYTE O :DRIVE 1
1950 007570 000 .BYTE O :DRIVE 2
1851 007571 000 ; .BYTE O ;DRIVE 3
1952 007572 000 .BYTE O :DRIVE &
1983 007573 0c0 .BYTE O sDRIVE S
1384 (007574 Cog .BYTE O :DRIVE &
{ggg a0757s8 oc0 BYTE O :DRIVE 7
1957 :TRBLE OF DUAL PORT INITIALIZATION INDICATORS
1958 :DPINT=0 IF INITIALIZATION IS NOT ACTIVE CN THE DRIVE
iggg :DPINT<Q IF INITIALIZATION IS IN PROGRESS
1961 007576 000 . DPINT: .BYTE O :DRIVE O
1962 007577 009 BYTE O :DRIVE 1
1363 0C7600 000 BYTE 0O :DRIVE 2
1964 007601 000 BYTE © :DRIVE 3
1365 007602 000 BYTE O :DRIVE 4
1366 007803 000 BYTE O ;DRIVE 5
1367 007604 gC0 BYTE O ;DRIVE B
%ggg 007808 000 BYTE OC :DRIVE 7
1570 : TRBLE OF PENDING DUAL PORT REQUESTS
1971 ;DPRQS=0 IF THAT A DUAL PORT REQUEST IS NOT PENDING FOR THAT DRIVE
ig;g DPRQS(O IF THAT A DUAL PORT REQUEST IS PENDING FOR THART DRIVE
1974 007606 000 DPRQS: .BYTE O :DRIVE O
1975 007607 000 - .BYTE O :DRIVE |
1976 007610 000 P BYTE O ;DRIVE 2
1 511 BYTE O :DRIVE 3
1978 007612 000 .BYTE O :DRIVE 4
1979 007613 000 BYTE O sDRIVE S
1980 00761M ceo BYTE O :DRIVE &
iggé 0076185 0co BYTE O :ORIVE 7
1983 : TRANSFER WAIT FLAG (TRNSWT=1 WORD)
1984 :THIS IS A ONE WORD QUEUE. IT WILL CONTAIN THE ADDRESS OF

1988 “DPB” OF THE I/C OPERRTION.




MD-11-DZRIC-R, RPCY/S/6 HERD ALIGNMENT PROGRAM MACYLl 27(BSS5)

DZRJC.009 SINGLE/DUAL PORT RM11/RPO4/5/6 DRIVER (REV 1
1386
iggg 007616 0000Q0 TRNSWT: .WORD O
$ SEARCH W@ r KEYS (SRCHWT=] WO
iggg ’ n 5 S 3R E WORD QU Bé THAT WILL CONTAIN A KEY FOR EACH OF
1431 rue onxvss THAT ARE PERFORMING A SEARCH COMMAND FCR THE 1.0
1992 :REQUEST THAT IS AT THE TOP OF THEIR REQUEST GUELE.
{gga tEACH DRIVE 1S ASSIGNED ONE BIT, STARTING AT BITOO FOR DRIVE 0.
iggg 00762C 000000 SRCHWT: .WORD O
1957 :RP04/5/6 DRIVER ACTIVE FLAG (ACTORV=1 BYTE:
1398 :ACTORV=0 IF DRIVER IS Iuncrxvs
5333 :ACTDRV>0 IF DRIVER IS ACTIVE
5835 007822 0oo ACTORV: .BYTE O
2003 ;SOFTWARE TIMER ROUTINE ACTIVE FLAG (ACTSTR=1 BYTE)
004 *ACTSTR=0 IF SOFTWARE TIMER ROUTINE IS INACTIVE
gggg 'ACTSTR)O IF SOFFWARE TIMER ROUTINE I3 ACTIVE
gggg 007623 000 ACTSTR: .BYTE O
2009 ;UNLORD FLAG (LLDFLG=8 BYTES)
2010 ULDFLG=0 IF NO UNLOAD COMMAND
amé :ULDFLG>Q IF UNLOAD COMMAND }u PROGRESS
Sgia :ULDFLG<0 IF UNLOAD COMMAND IN WAIT GUELE
2014 007624 000 " ULOFLG: avrs 0 :DRIVE 0
2015 007635 000 YTE 3 ;on;gs é
1? 762b 000 .8YT :DR1V

201 627 090 ‘BYIE O ‘ORIVE 3
2018 007630 000 ‘BYIE O :DRTVE 4§
2019 057631 003 ‘BYIE O :DRIVE 5
2026 007632 000 ‘BYIE O :DRIVE b
535% 007633 000 BYTE O :DRIVE 7
2023 :LOOK RHEAD COUNT (LACNT=8 BYTES)
2024 LACNT WILL INDICATZ THE NUMBER OF LOOK AHEADS PERFORMED
2026 007834 000 LACNT: .svrs :DRIVE O
2027 00763 009 : g 3 :DRIVE 1

00763 - 000 . :DRIVE 2
2029 (007637 000 .avr g :DRIVE 3
2030 007640 000 “BYT :DRIVE §
203] 007841 000 ‘BYTE 0 :DRIVE S
2032 DO7es2 009 BYIE O iDRIVE €
ggga 007643 000 ‘BYTE O :DRIVE
203 1SAVE REGISTERS FLAG (SAVEFG <1 LORD)
203 THE RM11/RPON/S/6 REGISTERS WHEN THE
2037 OPERRTION Is conp rso RS PER (DFBe1d).
ok :SAVEFG=0 IF SAVE RM11/RPOY.S/b REGISTERS, AS PER
2033 ' (DPB+14), AFTER AN naoa
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SRAM MATYL! 27885 27-APR-TB  iB:34 PAGE 4!
S & DRIVER (REV 1.0

i

SAVEFG: .WORD O

:SEEk FLAG_ (SEEWFGE] WORD) >
(SEERFG=0_IF_WHEN THE DISK AODRESS ISN'T IN THE WINDOM
:FOR A DATA TRANSFER START A SEABCH ZOMMAND
:SEEKFG(D IF DATA TRANSFER WILi 0O IMPLIED SEEKS,
1 STZREGARD THE WINCCH

SEERFS: JWORD O
(TIMESUT TRBLE ¢
(THIS TR

TIMER: L.WORD
.WORC
.WORD
.WORD

I

mz:
oS
w

on
=0

-4
DI
)
< X

HE TIME ALLOWED FCR AN OPERARTION

-4
@

i i
Popap-ap ap epe
—t

-
-

T

O

0

O

"

< <o e
MIMIMMrnamm —g—
AU £ WINe— )

-

E
<
pLi ]
O
]

=
(&)
0
L)
'
>~
P-4 404090 —P—4P 404 Tl ]

COOVOOOO
DD D D.0DDDD0
< <

B S S0 S0 2% 8% 4w 8

JWORC -1
:DATA TRANSFER UNDERWAY INDICATOR (DTUW=l WORD)

:0TUN<C IF NO DATA_TRANSFER UNCERMAT : ;
:DT0K=eN" (WHERE N=0 TO 7) IMPLIES CATA TRANSFER UNDERWAY N DRIVE N

DTUM:  .WORD -
;ATTENTION BITS TRBLE (ATA2]7=8 8YTES

1 THIS TABLE CONTAINS THE CCRRESPONCING 2IT 70 EAC DRIVES
(RTTENTION BIT

\-.b

e
LAV = ¢V 2
(o [ ]

« <

-
.

. TE

BYT 40
BYTE 100
BYTE 200

:RF04/5/6 TO RH11 "MRSSBUS CONTROL BUS SRRITY ERRORS™ (MCPE: RLLOWET SEFCRE
(CALLING IT FATAL (MCPEMX=l WORD:

MCPEMX: .WORD 3

:STORARGE FCR RPADR (THE FIRST ROCDRES
;RPVEC (THE VECTCR RODRESS (284.!, W

FPACR: LWORD 176700
RPVEC: - .WORD  284,5#32.

s MAXIMUM NUMBER OF LOOK RHERDS ALLOWED IS 9 (MNLACT=! WLCRD:

202N X210 202010

40 401040 40 40404
ol o «l «T

LA LA TR [aaldalaalis
SJOPUL L WTue-(D)

lole lelelviole -

CF THE Rll RPQOY-S-E’,
(THE BR LEVEL (§i!,
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SRIJ-A, REDY 5.6 MIAD ALIGNMENT FROGRAM MACY!l 27(855) 27-APR-76 16:34 PAGE 42 SE3
33 STNGLE SURL BORT RWIL |PON.-S & DRIVER (REV 1.0)
20°"12 200008 MXLAST: .uong 4 ;
+MRNIMUM DELTR DELRY IS 8 SECTORS (MXDLTA=l WO FD:
e=~14 021790 . MXOLTR: .WORC 8. su
: +MINIMUM DELTA DELAY IS 2 SECTORS (MNDLTA=1 WORD)
03TTie 500220 MNDLTA: .WORD 289,
+MAXIMUM SEARCH FOR 1.0 WINDOW IS S SECTCRS (MXWNOW=1 WORCH
0oTTE0 000208 MXWNDW: .WORD S
:DEFINITIONS OF THE RM!l RPOY/S.& ADDRESS INDEXES
200000 RECS1=0 :CONTROL AND STATUS REGISTER 8] (CRIVE RE3. 20
lajaiviar RPWC=2 :WORD COUNT REGISTER (NOT A CRIVE REG)
00004 §F8A=4 . :UNIBUS ADDRESS REGISTER (NOT A ORIVE REG)
500008 GFDR=p . oesxqro SECTOR/TRACK ADDRESS REGISTER (CRIVE =253, 2%
855010 ]P:32=10 +CONTROL AND STATUS REGISTER #2 (NOT A DRIVE RES
goo012 ge0S1i=12 :DRIVE STATUS REGISTER (DRIVE RES Q1)
320014 RPER1=14 :ERROR REGISTER 81 (DRIVE REG. 02) .
800316 &ERS=1E *ATTENTION SUMMARY PSEUDC REGISTER ( (DRIVE RES. T4
900020 RPLA=20 LOOK AHEAD REGISTER (DRIVE RES. 07!
ulalalalF §p08=32 :0ATA BUFFER REGISTER (NOT A DRIVE REG,!
aalele-1 REMR=24 "HINTRINQBILITY REGISTER (DRIVE REG. 03!
alelaia) RPDT=28 :DRIVE TYPE REGISTER (DRIVE REG. 06!
£52230 RPSN=30 =sqan NUMBER REGISTER (DRIVE REG. 10}
00332 RPQF=32 :OFFSET REGISTER (DRIVE REG. I1) TR
lalalakc RPCR=34 :DESIRED CYLINCER ADDRESS REGISTER (DRIVE RES. 12
500038 SPCo=38 :CURRENT CYLINDER ADDRESS REGISTER (CRIVE =23, 13
2R3540 RPERZ=40 :ERROR REGISTER #2 (DRIVE REG. 4.
olsiatect- _ RPER3=u2 :ERROR REGISTER #3 (DRIVE REG. 1S
alslajan  RPECI=44 :ECC POSITION REGISTER (ORIVE RES. 18
olajotar 1 . RPE(Z=4e +£CC PATTERN REGISTER (DRIVE RES. i
:R411/RP04/5/& DRIVER INITIALIZATION CCDE
:THIS ROUTINE WILL DETERMINE WHICH RPO4.S/& DRIVES ARE
:AVAILGBLE FOR TESTING AND SET THE DRVSTA INCICATC
:TC THE PROPER STATE FOR EARCH DRIVE.
:NOTE: THIS ROUTINE CRLLS DRVINT
EZAL;
: ISR PL RPINIT
: REY In
'err THE "P* OR L' CLOCK MUST BE STRRTED
007722 104elZ ABINIT: SAVREG +SAVE RO - RS
837724 (CI375€ 17777% MOV 0P, -(SP) :SAVE THE PRESENT PROCESSOR STATUS
607730 013737 0opaal 17777 MOV #¢5332.5,38PS  :CHANGE THE PRIORITY 10 5§
8F773% A0S73I? EiSges JER PC LRt :CLEAR ALL REQUEST QUELES
837742 01z70: 09783% MOV sRPERRS, Rl rxasr AOORESS TO BE CLERRED
loras NN visr Sllslard 313 MOV 8SEERFG. T ADDRESS TO BE CLERAE:

)
(8N )

——




'

a

LV IV 14T]

o rruaiuinuLIIUIN

arue
(LA o Y ]

o

-
2

o

Papespopopopapapopapajepspopopspap o oshop s opspapashehapadhodhab

33

\'

ap apsp-sh sp-e

-

-0

-

epapap o
OV MDDV DWW DD D DD OO DO (00D

afeapea ah-ap-sp

ll"llﬂll\lﬂl!l oo iofoturoiororoioioToorotuiouruoforolufuoTurORFOTOTIVIVILN TTRTOTUTVTVIVIY

e <o =

DOS

f)p -
.

RTINS Wt

-{pumn*

UMD~ )N L Gl

“DORIC-A, BEO0N S £ MERD ALISNMENT PROGRAM MACY!! 27(6S5) 27-APR-7B .6:34 PAGE 43 £ C0g4
233 SINGLE DUAL S08T RMIl RPOY S & DRIVER (REV 1.0) .
48 00°TE2 Q0802 1%, SLR (R])+ :CLEAR
43 ﬂg?rgﬁ ﬁég NP R].R2 :ARE WE DONE®
ol gy 10xf¥§ e BLos 1§ :BRANCH IF NO
g1 Q00TTel gza;oz 00760 MOV 80 TUW, R2 :LAST ADDRESS
§2 00TTeN 012T21 1ITTTTY 23: MOV 8-1, (Rl)+ : INITIALIZE
3 SCo7rD C2o1Ce CMP R1.R2 : DONE ?
L) 92. ¢ la 6311 i! aLOS ES :LOCP IF "‘3 E
§ 00T774 00S037 Q07SSh LR CRVSTA :SET ALL CRIVES T CFFLINE
¢ (010000 205037 0C-EsS CeR DRYSTA+2
> 010008 0QS03 007Se2 SLR DRVSTA+4
g JI0C10 00SQ37 QCTSed SLR DRVSTA+E
9 210014 213703 Q077 MOV RPVEC,R3 :SETUP THE SM11/RPO4/S/& VELTOR
g 213223 <Cigred ([12see woV 81K, [R3:+
. SI%0% Q213713 007710 MOV REVEL+2, (R3)
&2 013030 013708 00 CH MGV RPACR , RY :FIRST ADDRESS OF RM1./BP0H
S10039 0127€4 0020+ ooCoil MOV 851708 RPCS2 R4 :MASSBUS INIT
213042 00501 LR Ri +SHART WITH DRIVE O
310048 O0SC3” 010134 3 b 80, D]VINT :INIT THE DRIVE
012350 0GQ4! ER 4 :*OVA° NOT SET OR PARITY E8Q2%
210052 (0204 & gR $3 :NORMAL RETURN
010084 10S0BI 007sss 4§ SR8 DRVSTA(R!} :SET DRIVE STATUS TO CFFLINE
01C06C 00S20! £3: ING Rl :30 TO NEXT DRIVE
010062 0N270! 1777To 81¢ 8107 R :MASK OUT UNUSED BITS
J10066 (0C0I3td BNE 33 3R IF MORE DRIVES TC G0
C106°0 0ie?01 0opos” MOV 2" Rl :START WITH CRIVE 7
210074 008037 (TTTTE (LR JePs :CLEAR THE PROCESSOR STATLS
2:10100 108781 COTSTE X T TST DPINT(R!) :WAITING FOR DRIVE TO SkITCH S287S °
212104 001408 sE3 85 :8R NOT WAITING
21210 008T3F (QiSa:c ISR BL SET.IE :SET INTERRUBT
010112 10s76l 007STe ~3 1878 DPINT(RI) :CRIVE SWITCHED PORTS °
C1211g 201378 i aNE 73 :8R IF NOT
810120 (008301 g CEC Ri :G0 TO THE NEXT DRIVE
2:0122 10038k SFL &3 :CHECK NEXT DRIVE
SiCiE8 Dize3T TTTT: MOV (SP)+, 38P3 :RESTORE THE PRCCESSOR STATUS
212132 104512 RESRES :RESTORE RO - RS
pisi32 2oczc? RTS PC :SYE-3VE
:DRIVE INITILIZATION ROUTINE
+THIS ROUTINE DETERMINES IF A DRIVE EXIST AND IF IT IS
‘AN RP04/5/6. IF IT IS, A “READ-IN PRESET™ 1S I3SLED AND FMT22
;1S SET T0 A “1™. THEN MOL, DPR, DRY, AND vV ARE CHECKED 72
: INSURE THEY ARE ALL ON R *1%. AND DEPENCING ON THEIR STATE,
. :0RVSTA IS SET TO THE PROPER CONDITION.
<ALl
: MOV sDRVNUM, R} :DRIVE NUMBER TO Rl
. MOV RPADR . RY :UNIBUS ADDRESS OF RH!l ®P04.5 & (REI3!}
: ISR RO, DRVINT 1CALLED BY Q JSR
: RE TURN] :ERROR OCCURRED (PRRITY)
: RETURNS :NORMAL RETURN
Siziay Ditewg CEVINT: MOV RS, -(SP) :SAVE RS
BiE1% 1A%%: ooress CLRE  DRUSTAIRL) :START DRIVE STATUS AS JFFUINE
1 Cisidz lCE08! Oo7sE: CLRE  CRVTYPIRL) :CLERR THE CRIVE T°BE INDIZATSR
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22RJL.00% SINGLE DUAL PORT RMIl RPO4 S & DRIVER (REV 1.0)
3303 Qituse iosoel 207824 CLRB  ULDFLG(RL) ;CLEAR THE UNLOAD FLAG
2233 Qif1s2 QID1ed 230010 __ MOV RI,RPCS2(R%:  iSELECT A DRIVE
2304 Q10186 112764 0OC1il 220202 Mov8  wl]l RPCSIiR4: ;D0 A DRIVE CLEAR COMMAND (3 SEIZE C3I.2
g205 DiBipy Qdevgy 015000 300CTE BIT #B1712,RPCS2 (R4 " ; NONEXISTENT ORIVE®
S5%E Bifize 001403 BEQ IS +f10=--BRANCH
3307 QI0ITY CO4T3T 0iS3le JSR  P{LSET.LIE 160 SET "IE" WITHOUT A “TRE™
2z0e 010200 OCos20 BR X :LEAVE THIS ROUTINE
2209 0if302 10SQsl Qonsse 18 C.88  DRVSTA(RL)  :SET CRIVE STATUS TO OFFLINE
Z2.0 Q010308 033784 O3BEC oococs EIT 21711, RPCSI(RY) " ;SEE IF DRIVE AVAILASLE
2211 010214 QCISid BEQ 7% ;8% IF DRIVE NCT AVAILASLE
£212 Difcle 009337 014638 JSR_ RO,RD.RP :READ THE DRIVE TYPE RES.
£213 010322 30002 RPDT
2313 010334 QI0YEE iz :ERROR_RETURN_ADDRESS
2215 Gl02% 012805 MV (SF)+,RS :PUT DRIVE TYPE IN RS
2218 010230 11276l 00200 207s:e MOVB 81, ORVTYP(RL)  ;SET RPQ4 INDICATOR
s217 010236 023708 022023 i »z0020, RS ;1S IT R _SINGLE PORT RPO4’
2218 013342 001431 BEG 2§ {BRANCH IF YES
£213 JiD2w4 022705 024020 SNE 824020, RS :1S IT A DUAL PORT RPOY4?
2230 (10250 001426 SEa_ 2§ 1BR_IF YES
2221 010252 11276l 020002 00Tses MOv3  #2,DRVTYF(RL)  ;SET RPOS INDICATOR
2sz2 010280 Q2srCS D203zl SHF 220021 ,RS :SINGLE PORT RPQS °
2223 01036y 001420 BEQ 2§ 1BR IF YES
2s24 QiC02e6 022705 (024021 CMP  #24021,RS :DUAL _PORT RPOS ?
£235 Q210272 COI41S | ' BEQ 2§ 18R IF rES
2236 0109274 1127El 0O0OD4 007EEE MGVB  #4,DRVTYP(R1)  :SET RPOE INDICATOR
ézz7 Q210302 (Qesr0s 020%:z cMe- 82h022,RS : SINGLE PORT RFCB °
2228 210306 001407 83 28 18R IF YES
2229 CI0310 022705 Ga4da2 CMF 824022, RS :DUAL _PORT RPOE 7
2230 010314 001409 8s 23 :3R_IF YES
2221 GiS3le 112761 177777 (0OTses MOVE  w-1,DRVTYP(RI: SET INDICATOR T2 "OTHER'
2232 (10324 000446 B g (EXIT
2233 0103%6 0i2746 Q00131 23 MOY  #i21,-(3P! :CC A “READ-IN PRESET™
2234 0i0332 004037 0I5012 JSR RO, WRT.&P
2235 0IC336 000000 RPCSI
323t 0I0340 Q10486 g$ 3
2237 010342 Ql2746 0£1020C MOV 8BIT12,-.3F)  ;SET FMT22:=l
2236 Di0346 009037 OISCIZ JSR  RO,WRT.RF
2233 (0i03s2 00CC3R2 RPOF
2240 DIC38Y [1046E i3
2241 0i03%e 004037 01483t ISR RO.RD.RP :8EAD RFOSI
Z24z 012382 200012 RPDS!
2243 010369 10486 | ,
2244 01038 012e0S MOV (SF}+ RS :ANC SAVE_IT_IN RS
z24s 010370 1060] N 1 BRANCH_IF ATA=D
gevb 010372 116164 007672 0CCClE MCve ATABIT(R] ) ,RPAS{AY) ;CLEAR ATTENTION BIT
2247 010400 004037 0Olse3s JSR RC,RC.AP SFING OUT WMy ATR=1
Z248 C104D4 COODIM RPERI
2249 210406 01048S :
ZzsC DICHIC O0El2E ROL (SP1+ 115 IT UNSRFE”
2251 0i0412 100G%H BPL 43 18R _IF NOT
s252 QIQ4IN 11276l 177777 [DOTSSE MGVE  8-1,DRVSTA(RL' ;SET_UNSAFE INDICATCSR
2283 f£ifd22 000407 o X (EXIT
2225 Dif424 OCEifs 4§ COM RS :CHECK MOL, DPR. DRY, AND vV
228 Cil-ze 0R270S e7O77 BIC 810 BIT121BIT0818ITITIBITES RS
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28 013476

| 2373 210804
| 2280 Gl10EI2
| 2381 210814
| ZI32 DIdEle
3283 010822

| 3384 510824
| 338t D10830
| 3386 010534
| ZZsr Qi3S
3388 010542
3539 010544

. 2330 Dig8sg
. 2291 0i0ss2
223z D105%¢
5233 D10EED
3555 010%64

| 2335 D1DSEe
| 2e3E Clios72
2257 510574
3% 010600

| 2295 0i060Y
2300 510606
5301 210614
2302 Di0Ele

. 2303 010624
. E30% 010e30
| 23k fioe3
| 2306 01063
2357 01040
3% 0G24
3303 Ciles
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CocCle

007704

007cSe
007e24
007578
010134
007558
a07&0e

00C310
0157&C

000103

177777

CO7546
010764
12000C
012074
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SINGLE DUAL PORT RAll RPCY S & DRIVER (REV 1.0)

a1 py 11

a6~

e b

et

ITETE

. -uuo-o

. {

-t

000

‘

F“é:‘

0Ce

007624

£8:
78

£s3:

BNE
MOV3
TST
3R
RASL
MOV
]SR
MCVB
MOV
R7S

ss DR\STR Rl\ BgﬁngsIsF "?k* DDR DPY rc vy Is iLEﬁF
4 /
2&5)4 { ggEP OVE Eapos RET“&F

g3
Rl CHﬁHGE INDEX TO ARCDRESS WORDS
52000 TIHER;Rl) ;START 2 SEC TIMER

RESTORE Rl vl
’-l npxnrlnx) ss' PORT INITIALIZE INISICATC
sPi+ R :RESTORE RS

R EXIT

;REGUEST PRE-PRCCESSOR-HANDLES SUBSYSTEM REGUEST

L]
soRLL

REQd:

i3:

TSR
BNTADR

N‘TURN‘
RETURNZ

RC., S#RPCY :CALL THE RPOY/5/6 ORIVER
:ADORESS OF POINTER OF DRIVES PARAMETER 3L0CK
:RETURN MERE IF QUEUE IS FULL mhos
;RETURN WERE IF REQUEST IS IN QUEUE CR THERE
115 AN ERRCR CONDITION

38FS, - SP) :SAVE THE CALLING STATUS

RPVEL+2 285  :DON'T ALLOW ANY RPQO4/5/& INTERRUETS

8!, ACTCAY :SET “ACTIVE CRIVER™ FLAG

:SAVE RO - R

{RO:,R2 :PICKUP THE DRIVE PARAMETER BLOCK BOINTER
16(R&) :CLEAR THE STATUS/ERROR INDICATOR

(R2) Rl :PICKUP THE DRIVE NUMBER

RPADR, R4 ;UNIBUS ADDRESS CF RPCS!
DRVSTA(RL) : CHECK DRIVES STATUS

18 +BRANCH IF ONLINE

ULDFLG&RI) :UNLOAD COMMAND IN QUELE?

k3 :BRANCH IF YES
DPINT(R!} :TRYING TO INIT THE DRIVE

£§ :BR IF YES
RO,DRVINT :GO xn:r Tqr DRIVE
L :ERROR R
EgVSTHLRI) éi ?nxv T:rnrus INLINE?
ggaos<n1a gursrnngénc PORT REQLEST FOR THE DRIVE °
Rl,RPCS2(RY} :SELECT THE DRIVE
RO, DRVGLE :PUT THIS REQUEST IN QUELE
T - :QUEUE IS FULL
5503 .2(R2) ég qusoaso FOR AN UNLOAD?
8-1,ULDFLG(RL) :SET THE "UNLORD IN QUELE™ FLAS
gg VACT(RI .és }HIS gnxvs ACTIVE®
SE,OPT .LQLL THE OPTIMIZER
ggxrls!axvxa,xe Ra{ *ss. THE “UNLORD IN JUELUE™ ERRIR FLAS
FC,017 :GO MANDLE THE PARITY ERR2R

h e m— —— S - S e — — — - —
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‘6 HERD ALIGNMENT PROGRAM MACY!! 27(BSS)
PORT RH11-RPO4-S/6 DRIVER (REV 1.0}

RPOY. S

SINGLE ‘DUAL

099931 =2

004037 015760

00431 L

032714 9002130
1023 '

004737 Q18315

000420

105761 007556

002412

SIEZBE 140000

108761 0QO7SES

JC100

0127 100002

000403

012762 1120CC

104413

005720

000401

104413

035720 .

105037 0207s2z2

012637 177778

000200

104412

Q13746 177776

146137 007872

004737 018034

005702

Q01305

032764 013020

001404

032764 0CO0100

201003

004037 010134

000470

105761 00755

003014

CO4737 016056

Cig7e2 140000

105761 0075S6

100064

Q12762 112000

CO04E0

Cl2746 00011l

004037 Cls0le

003000

01121

GOS

27-APR-7%

8R g$
- H s OR RJ, DRVALE
8R %

BIT #BITOB, (RY)

BNE g$
JSR FC,SET.IE
SR 3]

es: 1578 CRVSTA(RL)
BLT 73

MOV ¥BITISIBITIN, 16(A
TSTB  DRVTYP(RI1) ;

8s: RESREG
TST (RO}+

SR
98 RESREG

8%
MOV $8IT1S!BITOL, 1snha)

8% &0
7 MOV sBITIS!BITI2, lo~52é

i6:34 PAGE 46

;PUT REQUEST IN QUELE

ogzus 1S FULL
"I€° "SET ALREADY ?

an IF 1T IS

:SET INTERRUPT

:RETURN, REQUEST IN QUELE

gszlxruonxvg OFFLINE OR UNSAFE

2) ;SET OFFLINE ERRCR INDICATOR

:EE 1r OFFLINE OR NONEXISTENT

F OFFLINE
REPORT ORIVE NCNEXISTENT

16 Exi
onxve 1S UNSAFE
RESTORE RO - RS

:SETUP FOR NORMAL RETURN
108 :FINISH UP, THEN EXIT
‘RESTORE RO - RS

108: TST (RO)+ : CORRECT THE RETURN RDPF‘S:
CLRB ACTDRY :CLEAR "ACTIVE DRIVER™ FLRA
MRV (SP)+, 38PS :RETURN "PS™ TO USER LE\ E-
RTS RC :RETURN TO CALLER

TIMIZER-CALLED FOR R PARTICULAR DRIVE

:CQLL
: MOV 8ORVNUM, R ;DRIVE NUMBER TJ Rl
: ISR PC,OPT :SETUP A COMMAND
Apt SAVRES :SAVE RO - RS
MOV J8PS, -(SP) 1SAVE PROC. STATUS
BIC ATRBIT(R]), SRoHMY LEAR “SEARCH WAIT™ KEY
ISR PC,GETREQ <3ET "opé~ POINTER OF REQLEST
157 R2' : 1S THERE A REQUEST IN GUELE”
BEQ 78 :NO--BRANCH TO EXIT
81T 8BIT12.RPDSL (R4} ;IS "OL STILL SET °
8£Q 93 :BRIF N
BIT $8IT&.RPOSI(RY) ;IS W szr ?
BNE 108 :BRIF IT IS
33 JSR RO, DRVINT ,:EE IF DRIVE STILL ONLINE °
28 £3 FARITY OR 'DVR" NOT SET
108 TSTE  DRVSTA(RI) :1S DRIVE ONLINE?
BGT It : YES--BRANCH
JSR PC, POPQUE :NO--REMOVE REQUEST FROM QUELE
MOY 881 TISIBITIN, 18(R2) ;SET OFFLINE STATUS ERROS INDICATOR
TSTB DRVSTA(RL) IS DRIVE UNSAFE °
BPL 8% BR TO EXIT IF NOT
MOV 88171581 13.1e«h=> +SET unsnrs STATUS ERROR INDICATOR
ER 23 BRANCH TO EXIT .
15 MOV $111,-(5P; Lono COMMAND ONTO THE STACK
JSR RO, LRT.RP :LOAD THE REGISTER
RPCS! ‘REGISTER INCREMENT
£ :ERRCR RETURN ACCRESS

W
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MD-11-DIRIC-A, RPO4/5.6 WEAD ALIGNMENT PROGRAM MACYL! 27(BSS) 27-APR-76 16:34 PRGE 47 €3 oCse
DIRIC.009 SINGLE ‘DUAL PORT RHI1-RPO4-S DRIVER (REV 1.0)
2364 011110 Q32714 004000 BIT #BITLL, (RY) oaxvs AVAILABLE ?
2385 QI1114 001427 BEQ eI :BR IF NOT
2356 Olll1e 1227Be 0OCISC 000002 CMPB  #150,2(R2) :1S THE RFQUEST FOR 1.,0”
387 311124 0G2403 BLY i3 : YES--8RANCH
368 01112 004737 011480 JSR ¢.CIu :CALL THE COMMAND INITIATOR
2363 011132 0O0Y4C ) 2R EH :BRANCH TO EXIT
2370 OI1134 005737 007&7; 23: ST DTUN :DATA TRANSFER UNDERWAY®
2371 011140 002012 3GE 43 'YES--GO START A SEARCH
g3r2 Qlll42 005737 0O7E4S 3T SEEKFG ;D0 IMPLIED SEEKS?
2373 D114 100404 BMI 33 vss-—-aanucu
2374 011150 004037 012430 JSR RO,LA :NO--DO LOOK AHEAD
2375 011154 2J00M27 o S ‘RETURN HERE ON A PARITY ERROR
2376 0111Se 0OCH03 | 3R 43 ,uO START A SEARCH
2377 011160 0ONT37 011244 33: JSR PC,CIl *START A DATA TRANSFER
2378 011164 500423 cR -
2378 Ql11eb 004737 011352 4§: JSR (,C13 :START A ssnncn
2380 011172 000429 E i3 160 TO THE EXIT
2381 O0I1i74 112781 177777 00780t G§: MOVB  #-1,DPRQS(R1)  ;SET PORT REQUEST INDICATCR
2322 (Q1l202 010103 MOV R1,R3 ssr UP TO ADDRESS WCRDS
2383 011204 006303 ASL R3 ONVERT TO WORD INDEX
2384 011306 012763 023420 OCTes0 MOV #10000. , TIMER( Rai :START 10 SEC TIMER
2385 011214 00O4C2 55 78 Ex}T
238t Q1121 004737 01207 63: ISR PC,C17 pnocsss THE PARITY ERROR
c2g7 Q11222 032714 0A4C! 73 BIT asiroa (R4} :SEE IF 'IE" ALRERDY SET
2338 011226 001002 BNE g8 sa IF SET
2389 011230 004737 015318 JSR PC,SET, IE :SET "IE" WITHOUT A "TRE"
2330 011234 0i2e37 177776 gs: MOV :5P)+,38PS :RESTORE PROC. STATUS
2361 Cl1240 104412 RESREG :RESTORE RO - &S
Sggg 011342 000207 RTS PC
2394 : COMMAND INITIATOR
2385 ;
2395 :CALL
2237 : MOV sDRVNUM, R1 :DRIVE NUMBER
2333 ; MV s0FE, ke :ADDRESS OF DPS
2355 : JER pC,Ct? -c17= “C11,C13, OR CI4
24C0 : WHERE :
2401 ; :z. =DATA TRANSFER
2462 ; +C12=SEARCH REQUESTED BY DATA XFER
gggg : :C19=NOT CATA TRANSFER
g4
2405 (Oli244 204737 01803 Cll: ISR PC,POPQUE :REMOVE REQUEST FROM "DRIVES WAIT™ JUELE
2408 011250 010237 (007:lE MGV na 7nnsur :PUT REQ. IN TRANSFER WAIT QUELE
2407 011254 (010203 MOV :DP8 AODRESS TO R3
2408 01128 013704 007704 MOV nphon g4 :RPCS] ADDRESS
2409 0li262 010ik4 00020 MOV R1,RPLS2(RY)  :SELECT DRIVE
2410 O0l1286 082703 (0OCCO4 ACC #4.R3 :DESIRED WORC COUNT
g411 011272 Deg7Q4 000022 ACD 82 R4 sRPWC ADDRESS
g4lz 011276 0i2zed MOV (R3)+, (R4)+ :LOAD WORD COUNT
2413 Q01130C Cig3ed MOV (R3)+, (R4 1+ :LOAD BUFFER ADDRESS
2414 011302 (1234 MOY \R3)#+ ={SP" :LOAD SECTOR AND TRACK
2415 011304 0204027 018012 JSR RO, WRY.RP .anL THE LORDLNRITE) RQUTINE
241 011210 0000Ce RFDA INDEX OF REGISTER TO LORD
2417 C11312 0Qlz0™ 17 :ERRCR RETURN ROCRESS
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MD-11-D2RIC-A, RP04-S5/6 HEAD ALIGNMENT PROGRAM MAOY!! 27(8S5) 27-APR-7& 16:34 PAGE 48 SEG 00S9
DoRJC.009 SINGLE DUAL PORT RMI1.RPO4 'S & DRIVER (REV 1.0)

2418 011314 Qle¥ MUV (R314,-(5P) :LOAD CYLINDER AOORESS

2413 Q11316 0ON03” 015012 JSR RO, WRT.RP

2420 011322 00003 RPCA

2421 011334 012074 C17?

242 311325 0lea4e 020002 MOV 2(R2),~(SP) +LOAD "COMMAND+GO™, "&173A.5"™, AN "PSEL"
3423 011332 004037 018012 JSR R0, WRY.RP

2424 011336 00 RPCS1

425 011340 012074 017

425 Q11342 010137 007670 MOV R1,DTUN :SET "DATA TRANSFER UNDERWAY™
%37 Ql134€ 000137 012036 IMP C18

2428 Qli3se Q13704 80?704 CI3: MOV RPADR, R4 :RPCS] ADDRESS

c429 011356 210164 000010 MOV R1,RPLS2(RY) :SELECT DRIVE

3430 011352 0Qls246 000012 MOV 12(R2),-(SP) :DESIRED CYLINDER ADCRESS

2431 011386 004037 0I5Ci2 ISR RO, WRT.RP
2432 011372 000034 RECA

2433 011374 012074 C17

2434 011378 116203 000010 MOVB  !0¢(R2),R3 :PICKUP SECTOR ADCRESS
2435 (011802 163703 007720 U8 MXWNDW, R3 :3ACKUP BY MAX. SEARCH FOR I/ WINOOW
2436 011406 002002 BGE 13

2437 011410 082703 000026 ADD 222. .R3

2438 011414 010346 18: MOV na -1spP) :COMBINE THE ADJUSTED SECTOR WlTH
2435 01141e 116286 000011 200001 MovB 11! qe:.z SP)  :THE DESIRED TRACK

2440 (011424 004037 015012 ISR RO, WRT.RP :LOAD DESIRED TRACK & SECTO
2441 Q011430 0COODS RPDA
2442 011432 012074 17
2443 011434 012746 000131 MOV $131,-(SP) :START A SEARCH

2444 Q11440 004037 C1S012 JSR_ RO,WRT.RP

2445 0l1444 {00000 RPCS1

244 011446 012074 C1?
2447 011450 ISE137 007672 007e20 BISE  ATABIT(R.),SRCHWT +SET "SEARCH WAIT" KEY
2448 01145 00O0SE? . 8] CIS

2449 011460 013704 007704 CI4: MO RPADR, R4 :RPCS1 ADDRESS

2450 Ql1i4e4 010164 000010 MOV R1,RPAS2(RY) +SELECT DRIVE

2451 011470 116203 000002 MOVE  2(R2),R3 ;ICKUP THE REQUESTED COMMANC
2482 011474 122703 000:i31 CMPE #131,83 15 IT A SEARCH COMMAND?

2453 011500 (001007 ENE 13 :BRANCH IF NO

2454 011502 Olez4& 000010 MOV 10(R2),-(SP>  :L0AD DESIRED TRACK & SECTOR
2455 011508 004037 015012 J5R - RO,WRT.RP

2455 Q11812 00000 RPDA

2457 011514 012074 17

2458 C115ie 500403 BR 23 ;30 LORD CYL INDER

2453 (011820 122703 000105 1§: CMPB  #105,R3 15 IT A SEEK COMMAND

2460 011524 001007 BNE 33 :BRANCH IF NO

2461 011526 0Olke4e 000012 2%: MOV 12(R2),-(SP)  :LOAD DESIRED CYLINDER

2462 011832 004037 015012 ISR RO, WRT.RP

2463 01i53c 000034 RPCA

2464 011540 012074 CI7

2465 011842 000S4e % BR Cle

z4eb 011544 122703 0O011S 33: CMFE  #115,R3 1S IT AN “OFFSET" COMMAND®
24£7 011550 001013 ENE 43§ ‘B8R IF NO

2468 (011562 004037 014636 ISR RO,RD.RP nsncs 'HE OFFSET VALUE INTQ RPOF
g4£3 CI185¢ 000032 RPOF :BUT DON'T CHANGE THE UPPER
2470 011580 012074 C17

2471 Oi1e2

116216 00C0C! MOVE 1{R2),(SP) :BYTE WHEN LORDING THE
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MO-11-D2RJC-R, RPO4.5.6 HERD ALIGNMENT FROGRAM MACY!l 2716SS) 27-APR-76 16:34 PAGE 49

DZRJC.009 SINGLE/DURL PORT RHM11-RP0O4.S/ DRIVER (REV 1.0)

2472 011566 Q04037 015012 ISR RO, URT.RP :REGISTER (RPOF)
247 gxxs?a 000032 RPOF

474 11;74 35827* CI7

475 011576 30 BR 16 :GO START THE COMMAND
2476 O011E00 122703 00QC!07 4g: CMPS  %107.R3 :7S IT A "RECALIBRATE"™ COMMAND®
2477 011604 001525 BEQ CIe :BRANCH IF YES
2478 011606 122703 000117 . °MPB  #117.R3 +1S IT A RETURN TO CENTER?
2479 01lbl2 001522 8EQ {3 +BRANCH IF YES
3480 011614 122703 000103 CMPB  #103,R3 +1S IT AN "UNLOAD"™ COMMAND?
2481 01162C 001016 . BNE ss :BRANCH IF NO
2482 011622 112761 000OCI 007546 MOVB DRVACT(RL)  :SET THE DRIVE ACTIVE INDICATOR
2483 011630 105061 007556 CLRB onOsrn(nxy :PUT DRIVE STATUS TO OFFLINE
2484 011634 112761 000001 007624 MOVE 8l ULDFLGLRI‘ 'SET “UNLOAD IN PROGRESS" FLAG
2485 Olle42 010346 MOV R3,-(SP) :START THE “UNLORD" COMMAND
2486 011644 004037 015012 JSR RO, WRT.RP
2487 011650 00COCO RPCS1
2488 011652 012074 C1?
2489 011654 000207 RTS PC ;RETURN TQ_USER
2430 011656 122703 000143 5§: CMPB  #143,R3 15 IT A "SET FORMAT™ COMMAND?
2491 011662 00I0IY BNE 63 :BRANCH IF NO

2432 011664 004037 014636 JSR RO.RD.RP :READ THE OFFSET REGISTER
2433 01167 000032 RPOF
2494 011672 012074 C17
2495 Q011674 116286 000CO! 000001 MOVE  1(R2),1(SP) :COMBINE "FMT22","ECI", AND "HCI"
2436 011702 004037 0IS0i2 - ISR RO, WRY.RP :L0AD "FMT22", “ECI®, hno/on "yeIm.
2437 011706 000032  RPOF
2438 011710 012074 CI7
2493 011712 00043& BR 12%
2520 011714 122703 000141 £3: CMPE  #141,R2 15 IT A "csr REGISTER™ COMMAND?
2501 011720 001023 BNE 108 :BRANCH IF
2502 011722 016203 000COB 78: MOV &(R2).R3 :POINTS T0 151 ADDRESS OF WHERE
2503 :T0 PUT THE REGISTER(S)
2504 011726 116237 000010 011744 MOVB  10(R2),9% :INIT. THE INDEX FOR THE FIRST REG.
2505 011734 116205 00001l MOVB  11(R2))RS : INDEX OF LAST REG. TO MOVE
2505 011740 004037 CI4636 3%: ISR RC,RD.RP ‘READ RP04/5/6 REGISTER
2807 011744 000000 33 RPCS1 : INDEX OF REG. TO RERD
2508 011746 012074 C17
2509 011750 012623 g MOV (SP)+ (R3)+ :GET THE CONTENTS OF RH11/RF04-5/& REG.
251C 011782 023705 011744 CHP s LAST REG BEEN READ?
2511 011756 001414 BEG 1 5 :GET OUT IF YES
2612 011760 062737 000002 011744 ACD 82,93 : INCRERSE THE INDEX BY 2

2813 011766 0007&M BR 8% :LOOP=--MORE TO READ

2514 011770 122703 000I4S 108:  CMPB  #145,R3 ,zs 1T A ~sskscr DRIVE™ COMMAND?
eE15 (011774 00I40% BEQ 13§ :BRANCH I

2516 011776 010346 i18: MOV R3,-(SP) :LOAD THE COMMAND

2517 012000 004037 015012 JSR_ RO,WRT.RP

2518 012004 0000 RPCSI

2519 012006 012074 . C17

2520 012010 004737 0160SE 12§:  JSR PC, POPQUE psnovs REQ. rnon QUELE

2521 012014 0S2762 0CO200 DOOOLE BIS catrgr 16(R2)  :SET 3 é

2522 012022 005737 007844 ST snvs THE H11/RPCY-S & REGISTERS?
223 012026 100002 BPL 133 annn»u IF NO

2524 012030 004737 015200 JSR PC,SVRHL1 :YES--GO SAVE THE REGISTERS

3535 012024 000207 133:  RTS FC 'RETURN TO USER

e —— = ——— ——
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RPO4/5/6 HERD ALIGNMENT PROGRAM MACY!1! E?(&?S

SINGLE/DURL PORT RH11/RP04-S/6 DRIVER (REV

005037
108061

001750
002001

o1scla

010000

104000
015200
000111
018012

015740
007624
007546
007670
007el6
177777

010000

007546

007616
007870

016034

01000C
100002
102000

007650
007546

000010

000016

C0767C

gocelo

0coo10
000016
000016
0076s0

00770

Cls:

CI7:
18:

CI7B:

OO

18%:

28:

33:
43:

os:

AsL
MoV
ASR
MOVB

KOS

6) 27-APR-76 16:34 PAGE SO

Rl

aiﬂﬂﬂ..TlﬂER(Rl) ;SET A ONE SECOND TIMER
#1,DRVACT(R]L) SET THE 8R E ACTIVE

PC T

R3,~-(SP) LOQD THE COMHGND
RO,WRT.RP

c1s

uaxrla RPCS2(RY) onxvs NON-EXISTENT ?
CI8 :BR IF YES

*ANYTHING IN QUELE °

CI78 :BR IF NOT
8BITIS!'BITIL, 16(R2)

:SET "PARITY" ERROR INDICATOR
PC,SVRHI11 :GO SAVE THE RM1l/RPO4/5/E REGISTERS
81l -(5P) :D0 A "DRIVE CLEAR"
RO, WAT.RP
PC,EMPTYQ :EMPTY THE QUELE
ULDFLG(RI) :CLEAR THE UNLOAD IN QUEUE FLAG
DRVACT(R1) :DRIVE IS IDLE
R1,DTUW :IF THIS DRIVE HAD AN I/0 REQUEST
1§ :IN PROGRESS CLEAR ALL OF THE FLAGS
TRNSWT
8=-1,0TUM
PC

:SAVE RO - RS

#BIT12,RPCS2(RY) ' ;IS 'NED' SET ?
18 :BR IF YES
i
DRVACT(R1) :DRIVE ACTIVE?
§ +BRANCH IF NO
TRNSWT, R2 GET THE “TRANSFER WRIT™ QUEUE -
R1,DTUMN :DID THIS DRIVE HAVE AN 1/0 IN PROGRESS?
2% annncu IF YES
PC,GETREQ :GET THE DPB POINTER
R2’ ousus snrnv FOR DRIVE °

48 ‘18R 1
8BIT12,RPCS2(RY)’ D' SET
35 BR "E ?
$8ITIS!BITOL, 15(&2) ssr 'DRIVE NON-EXISTENT® INDICATOR

ONT INUE
‘ ggITIS'BITIU lb(ﬁgJ SET “NON-CLEARRBLE PARITY™ ERROR INDICATOR

RH11 SAvE RHII/RPUH/S/E REGISTERS
u—l TIMER(R3) sro THE TIMER

oPVACT(R1) :SET “DRIVE ACTIVE™ TO IDLE

Eé,oruu rs }Htﬁognxve SETUP FOR A TRANSFER
8-1,0TUW nsssr THE INDICATOR

TRNSWT :CLEAR THE TRANSFER QUELE
ULDFLG(R1) :CLEAR UNLORD FLRG

SEG 0Qel




HD-II-DZRJC-R,

DZRJC 009

2580 012332
2581 012340
2582 8123“2
g983 0lg3wM
2584 012250
2585 Q012354
es8b 012356
£587 012364
2588 012370
2589 012374
2530 O0levie
c531 012404
25 012410
2593 812“14
2S94 0level
2535 QDle4ed
2596 0l2y2s
2597

2598

2599

2600

2601

2602

2e03

2604

2608

2806

esl0?

2608 012430
2609 Dl243M
2610 012440
cEll OQOle4sd
c2ble 0ig44b
ebl3 01le4so
eb14

2blS 0l2454
2519 012456
2bl? 0le4vee
2618 01e470
ebl9 012472
cb20 012476
ebel 012500
cbee 012502
cb23 012504
ebey 0lesle2
e6eS 01e516
cb2t 012520
2627 0lesee
2628 012524
2629 012526
630 012532
231 012536
2632 012540
2633 (012544

RPO4/S-6 HEAD AL IGNMENT PROGRAM MACYLl 27(ESS)

LOS

SINGLE/DUAL PORT RM11-/RP04/5/6 DRIVER (REV 1.0)

000207

013704

002003

910000

000002
177770

b2
000040
015740
007556
007S6E
015316

007704
000010
014636

000012

007624
007634

000010

000340
014636

0C2600
007714

007718

a00010

007670

00C010

007712

177776

£3:

78:

T
RESREG
RTS

#BIT12,RPCS2(RY)
3

R]
2,.R3
s'tr R1

o-x DTUW

TRNSWT

PC, CLRQUE
cglros RPCS2(RY) '

PC,EMPTYQ
DRVSTA(RL)
DRVTYP(R!}
PC,SET.IE

PC

;LOOK RHERD ROUTINE

:CALL

LA:

18:

MOV
MOV
JSR
RETURNL
RETURN2
RETURN3

8DRVNUM, R1
80PB,R2’
RO,LA

RPADR, RY
1,RPES2(RY)
RO’ RD.RP
(SP)+,12(R2}
3%
LACNT(R1)
%gcnrtnl, JMXLACT'
1gtna).R3
R3
R3
0340 8PS
,RD.RP
(SP)+,R3

1%
#<22.%64.> ,R3
MXDLTR,.R3

33
MNDLTR,R3
38

27-APR-786 16:34 PAGE 5!

'NED® SET ?
eé IF YES
‘MOVE TO THE NEXT DRIVE

;BRANCH IF MORE DRIVES

iNO DATA TRANSFERS UNDERWAY
sCLEAR THE 'TRANSFER WAIT’ QUELE
:CLEAR ALL OF THE REQUEST QUELJES
80 ? H?SSBUS INIT.

TINJ
CLERR THE DRIVE'S QUEUE
SET DRIVE TO OFFLINE
CLERR THE DRIVE TYPE INDICATOR
1SET "IE" WITHOUT “TRE™
iRESTORE RO - RS
;RETURN

;CRIVE NUMBER

sPOINT TO DPB

:G0 CHECK THE WINDOW
;ERROR RETURN

:START A SEARCH

:START A DATA TRANSFER

;GET _RPCS1’S ADDRESS
s SELECT DRIVE
sREAD CURRENT CYLINDER

:ERROR RETURN ADDRESS

+ IS CURRENT CYLINDER=DESIRED

: CYLINDER?

SEXIT IF NO

: INCRE ENT THE LOOK AHEAD COUNT
-EXCEED M

:BRANCH IF ES

GET oesxneo SECTOR nooness AND

BY B4--ALIGN WITH
LOOK AHEAD REGISTER

;PRIORITY LEVEL "7*
:READ LOOK AHEAD REGISTER

;CARLCULATE THE DELTR

;MRKE THE DELTR POSITIVE
iCHECK THE DELTR TO SEE
+IF IT IS WITHIN THE

s WINDOW=-=--IF YES, ZERC

s THE LOOK AHEAD COUNT

SEC COe2




MD-11-DZRIC-R,
DZRJC.C08
sggq 12546
12552
283? 0{2554
se3e Bisees
cb33 012564
2640
25:1
qu 01256¢€
cb4¥4 012574
eb4S 012576
2b46 012602
eb4? 012606
eb48 012610
ct49 DleblY
2650 0iegble
ebSl 012622
gb52 0lcked
2653 012630
ebsH
2655
2bSk
eb57 012632
eb58 012636
ebS9 Dl2b44
cbb0 012646
ebbl 012654
cbbe 012656
26kl 812652
2bb4 012666
2665 012674
2bbb 012700
ebb? 012704
cbb8 012706
2bbS 012710
2670 0lezle
eb71 012714
eb72 012720
eb73 0le27ee
eb74 (12726
eb75 012732
eb76 012734
cb77 012740
eb78 0lg74e
2679 012750
eb80 012754
eb8l 01270
cb82 012784
ct83 012770
eb84Y
ee8s
cbst
ce87 012772

RPC4-/5/6 HERD ALIGNMENT PROGRAM MACYll 27(BSS)

MOS

27-APR-76 16:34 PAGE S2

SINGLE/DURL PORT RH11-RP04/5/6 DRIVER (REV 1.0)

105061 007634 28: CLRB  LACNT(RI)
005720 ST (RD)+
003320 38: EET (§O)+
8847%9 012074 4§: JSR EC,CI?
000200 S§: RTS RO

; INTERRUPT SERVICE ROUTINE

112737 000001 007622 ISR:  MOVB  #1,ACTDRY
104412 SAVREG
213704 007704 MOV RPADR, R4
013701 007870 MOV DTUM, hl
002403 BLT 18
004737 012632 JSR PC,TD -
000402 BR 13
004737 012772 18: R PC, SC
104413 23:  RESREG
105037 007822 CLRB  ACTDRY
000002 RTI :
: TRANSFER DONE ROUTINE
10S0E1 007546 1D: CLRBE  DRVACT(R1)
012737 177777 007670 - MOV #-1,0TUW
006301 ASL Rl
012761 177777 007650 MOV 8-1, TIMER(RL}
006201 ASR Rl
013702 007616 MOV TRNSWT, R2
005037 007616 CLR TRNSWT’
052762 000200 000016 BIS 881707, 16(R2) -
010164 000010 MOV R1,RPCS2 (RY)
004037 014636 SR RO,RD.RP
000000 RPCS1
012074 c17
00E126 ROL (SP)+
100413 BMI 33
005737 007644 15T SAVEFG
100002 BPL 18
004737 015200 JSR PC, SVRH11
004737 010764 18: JER PC.OPT
000417 BR sC’
012714 000113 2%: MOV 8113, (RY)
000414 BR
052762 100100 0O0OOlE 38: BIS
004737 015740 TSR PC,EMP
004737 015200 IR PC’ SVRH! 1
012714 040111 MOV 240111, (RY)
012714 000113 MOV 8113, (RY)
000400 BR sC
:SPECIAL CONDITION ROUTINE
116403 000016 SC: MOVB ' RPAS(RY),R3

:AND TAKE THE I1/0 EXIT
;ng:gsr THE RETURN ACDRESS
: nécsss THE ERROR

TURN

.
L]

;SET "ACTIVE DRIVER™ FLAG
:SAVE RO - RS

:ADDRESS OF RHSCSI

:GET "DATA TRANSFER LNDERWAY" INDICATOR
:BRANCH IF NO DATA TRANSFER UNDERWAY
CRL% TRANSFER DONE

;EXI

:CALL SPECIAL CONDITIONS
;RESTORE RO - RS

C%Eﬁs “ACTIVE DRIVER™ FLAG

;SET DRIVE ACTIVE INDICR*OR TO ICLE
:NO DATA TRANSFERS UNDERWAY

; CANCEL TIMEOUT

;GET “DPB". ADDRESS FROM THE
gE?NSSEE WRIT QUEUE--CLEAR QUEUE

:SELECT THE DRIVE
: TRANSFER ERROR(TRE=1)?

SRVE THE RHII/RPUH/S/B REGISTERS”
;BRANCH IF NO

YES--SRVE THE REGISTERS

sCALL OPTIMIZER

:CHECK OTHER DRIVES

RELERSE THE_DRIVE

CHECK FOR OTHER DRIVES

SC
lBITlS'BéTDB IB(QE) :SET DATA ERROR FLAG

MPYY THE "DRIVE'S WAIT" QUEUE
snvs THE RH11/RP04.5/6 REGISTERS
:1SSUE A "DRIVE CLEAR"
+1SSUE A RELEASE TO THE DRIVE
: CHECK FOR OTHER DRIVES

s RERD “RPQS”

SEG 0063




NOS

SEQ 006M
-APR-76 16:34 PAGE 53
A GNMENT PROGRAM MACY1l 27(655) 27-AP
DoRsE B8e e ROINGLE COURL PORT RiHT1/RPO/E 6 DRIVER (REV 1-0) ' T
preaglic b % g B a8 L Bl
RP __
2888 glam ﬁgﬁéu e % R
3253 }Qgg 106126 s 5P 785, ‘NO DRIVES TO CHECK
3% §1¥1 100403 aam I zpbm BN TLLEGAL INTERRUPT
3
g igis 10400 i JoR $c SET.IE E T-ENGeLE
' §§§ Ei’”ég o . GR ese) mcs;s ALL DRIVES THAT HAVE
97 013024 00504 -+ R ST
=% o 19348 MOV #1,R3
5299 013030 312703 000001 s -
£ giﬁ : ity 3?' INOVE T0 THE NEXT DRIVE
5704 Q10w 106303 o m ;BRANCH IF MORE TO CHECK”
§§8§ 0i30% 001373 B 6 iCLEAN oFF THE TACK
707 Qe 00207 . i R ngmu égxﬂxzmc THE DRIVE 7
(2 i B o 8 L
10 013062 000137 0i3780 s o gf;nos(m' EouE
712 Q1308 BOluG =3 smm THE oursms%r;ﬁscm
5714 gigitgg 105761 007536 : e g SR 1 Bl
7 1 } BRANCH 1
712 81310 10501 ooveau s8I : Fx:wm& | :
S7is 013113 00NP Qieod ?é :g w}ﬁf‘f ;SGE&D';&”?;W@,%E REGISTERS
28 e gvy HER MR ol e P
g.?; Gt 1578 onvsmmu i0ID DRIVE COME ONLINE
762 013130 105761 DO7SSE e B iosar
75 A1 B338 owoooo corsa: & BTy, BRIr ERROR
75 Qiiw ' o 11 iNO ! no
B e Eo o B o8 RAE .
5755 Bi3les 013706 O0vead 3: | osceR. B IVE RCTIVE HITH COMMAND OR ERROR RECOVERY
¢ §i3i% 10701 00754 S§: LB - :ER i fir A
5750 gol P, sc12 :SA 1 . RPERZ,
730 013164 et - S . ;m 2,
013172 105761 007576 : ; \ 4% e On HORE,
g i A - Bt 851713, FPERRS#s {ROORESS PLUG CHANGEL
75 Q130 03273 020000 0OTSH g1l I s
?Qg 8" ie 3 113 '“3 -g‘ LRTT mcc”m' o INTO RPCS!
%3‘-1" 313518 ﬁr.n 18012 Oe., 'REGISTER INCEX
274l 013228 000000




- - — -

BO6

_ N L c~ - s, 9 Ay 4 o agm e aayy - e - A - e,
SrgiiRal R SRl RS RN N TN RN patipd” B0y TORE che PRGE S
S~42 013230 213580 5.8
%:_5 *:3535 5'1g8§ ~3: -3y {581, RE
goe8 BIEN IS4G gRRce 2
§;:§ Q1 Sua.:z - gs Sy
N ;; 9 jgwos ' ERRR £ ;REPORT_THE
- - e el wwel w :'l- "' .- a . ‘
; ; S;%Eq 5;“-5; qosn-q esg ;l ;EORE‘\ .
& é i o Dw o N veuo 1 N2y
g 5132§§ 310164 BA3EID MOV RILRFISZIRW)
754 Ql3dee 004037 Q14638 JSR  RO.RO.RP
g75s £i3872 e2is [P0S!
7s6 013978 gI§§s. £ce
57 J1387e 011808 MOV 5P ,RS
ELS ci§§§§ 906555 5%% ! B :3R IF ERROR
. { .y 3 ) 3 !
- n - Q: - . L & 13
é?gz §§ 31 18§?§% s g gg;ic,.n.j R IF DRIV
2;25 ci%ﬁég 52 100210 2222 gés ggn.:sea:rcreaxra L 1E(R2)
2764 013352 004037 Oi4e3s 13: 3R RC,RD.RP
S7eS Q13326 514 RPER!
e7e€ 013330 0I3%6Q o]
2787 013332 012805 M3y (SP)+.RS
2768 013234 gcqrsr 018200 JE P2 SVAM1L
27es [13390 Dl274e - G001 MOV 211, - (56
2770 013344 004037 0I80:Z ISR RO, WRT. &P
2771 B0i33so 00 RPCS1
2772 (13382 313S60 - 328
£773 013354 00BICS sieA:  RLL RS .
i B e
-t e 1 e
S7TE 01332 Q07 5EQ Horg ; ;8 .
org) g;gggg 835433 103240 0000:e BIs 555715!84707!SIT.=.1&xR2
&l (@ YidS! - =5 i
2778 01337y 00403? 014638 18: T3R RC.RD.RP
2780 013400 000012 RODS!
Z7E1 D0i3402 QI3%ed es
2782 Ci3404 011608 MOV (SP3,RS
£723 Ci3v0e 006le6 RGL (Ep1é
2784 DI34I0 10CQ!I apL 23
Z78c 013412 112761 177777 OOTSSe MOV %-1 DRVSTA(R])
2768 013420 (04737 018200 ISR ec, SVRH11
5397 9%33%3 gggzgg 110003 oooc: Eés §51715331712.1s<h23
' - ¢
g;gg 8ig:34 SS?E?E 010000 23: ggg 5§1712.R5 :;gCL;:EE
5741 013435 112761 177777 CO7S4% MOVE  ®-1,0RVACT(RL} EAbT%vs's
Z762 Di3s0 112761 Onoon: OO7Ese MOVB  sl,DRVSTA(RL)
2793 Oi3w8€ 00€201 @ RSL Rl
2733 01380 0iZ7e. 07zeed 0o7ess Moy a3
27éz Zi34ef ofeanl 13 Rl

SEs 2CeS

;PARITY EXIT AOCRESS
1 RECE CALL

L

R MORE ATR'S
SS PLUG CraNGE

:CHECK FOR ! E gaxvss

:SETUP T8 ADDRESS WCRDS

TIMER
HtHERIVE ADDRESS
PS POINTER FRCM THE GUELE

IVE
THE RPON'S STATUS REG.
:AND PUT IT IN RS
1WAS THERE AN ERRCR?
:CHECK DRIVE'S STARTE
E ACTIVE WITH
: INFORM USER 2

+READ ERROR REGISTER !

- - . veoa
\,Q.".F :0' \i

IOR RECJVER

sANC SAVE IT IN RS
:SHVE RM11/RP04/5/6 REGISTERS
:ISSUE A DRIVE CLERR

1 WAS 'UNSQFEESCONOIYISN ]
+ANYTHING IN QUELE °

R IF NOT
s INFORM S

:READ CRIVE STRTUS REG.

:SAVE RPOSL IN RS
TS ERR"=]"

:BR IF NO--UNSAFE CLEARED

:ORIVE IS UNSAFE

:SAVE RM11/RPQ4-S/6 RESISTERS

: INFORM USER OF LNSAFE ERROR

ROR RECOVER

0C00. . TIMER(RL) ;START 30 SECOND TIMER




CO6

3 . | SE3 0086
<11-DSRI0-A. ROON S.6 MERD gmgm 05 MACYLl ?.6:5! 27-APR-76 16:34 PAGE SS
SRt RaT ™ G TNGCE CoURL aR? A1 RPOYS & DRIVER. (R
- ?

32 HNS R 1A ococie 38 é?g iéxzés'91707'axrouh%ecna: ; INFORM USER OF ERROS
S238 e+ ‘ ony ¢ v

€3 2 a0y Bis : SR Pe.EMPTVS B THE BSUER -
§233 RiseS ogacr Bis 127s mbmmu 1UNLORD. I PROGRESS 0% QUELE

S350 oIMIE coade 8T ay  BRCIENOT

gRue Ridest 1OGOBL DRBRY vnie 6. A g%ng&?tnx APAS(AST TCLERR TTENTION 81T

|0 1 '?‘ 118164 g0 000016 IS: v "
ﬁqggxwmwms 1518 DEVSTARI) %ﬂﬁﬂgwm

§35 §1 200408 ) -(SP) iR Lenss COMMAND
BX B U poun BN Eh TR o e
880 2135 | (r— RPCS! iRegISr
£528 013550 X 58 IPARITY EXIT RODRESS
S50 Siiesy o0l ouaoe: 2: M s fﬂfgglsgﬂ,gggg -
P.g;l 5*3529 10?:&1 007sue sC8: E‘S;B -.;;!;JQL..(R;, S “gcl -

g8l ' S . e BA A e
=is i & i gio03 R L 3!540 Esg "RE PERITY ERROR |
§54 2 ‘ S o 17 PROCESS THE U <& FRRIUT ZRNCR
Hie gk 88%? 7 Ridi2  HI - R Al .;chx HORE DAIVES
gRi0 RISUN DUOLIF BiMe SCi1: 718 ULOFLG(RD) 1 “UNLORD IN PROGRESS™?
2818 013610 1057B1 00762 et A8y ol BRANCH 1F NO
§8i1 Ripld OOIRE oo, RS LLDFLG(RI) LERR UNLOAD FLAG
§g§? Siggég igéﬁgi 80596 18: (LR8  DRVACT(RL) +5"08¥§E‘g’855a M OPERSTIZN 23
Ess; 013e3¢ 13137 TOrErz oomezl 8ITE  ATABIT(RL),SRCHM Anu NG R SEARCH OPERATICN 7R
z32. :BRANCH IF YES

gacd pied DQiolE %% BL.eorau :REMOVE REQUEST FROM GUELE
g8s5 (Di3sse OCH737 8#E=§E 07018 %5 iS:P ST :3ET "DONE~ 8TT
€850 Eiesy OB OO 3L 2§ BRAnchIE EE gy fad, Lodes
g o < T - SVRM!! 'L OF T ¢ CRP0S. S R&a 3
535 Oides lloibu 0berR cocoie 3 MO grhag;(éx) RPAS! hg;ﬂnfcssggqgsggﬂTION Ehe
2231 Di3e70 004737 0I07EH ISR ¢, 0 ZHEK FORMORE DRIVES
g23¢ RiS2) ROQLE QLN sciz: AY  RLRPcsaRw  LEECESr SRrle g
g5 RidoX RivleY BRI og7sse MOV RPBSI(RW),RPERRS’ :SAVE THE FOLR RESISTERS TWA
EE O¥E Bed omin B KV BEERLRYIEPERRS:  MILL TELL US SORETHING
maahmEme g 0 B OBRREES O

e 12726 D16H37 TR1 TSR RO.DRVINT I IT. THE STATE OF THE DRIVE
2838 D13734 Q04037 QOI0134 B8 13 TKE ESROR EXIT
2835 BIS74n 0PO4RI . i3 Pl

2290 Slz7ée 0OC2C7 1§: 167 (EPe :POP PC_OFF OF THE STACK

2241 Si3Tdy OOS72e o m®| gl ;PROCESS THE PARITY ERACR

gcie RiZ7de  DOO7TM WOTERS - TR | {SETUP TQ ADDRESS WORDS

$3.3 Dires 8?5§8i 177777 CO7S3 T MV -1, TIMER(RL)  ;5TOP THE TINER

zg4s 013780 ClezC: ASR Rl ST THE DRIVE

225 Ei%;;é Tt RBEE oocon Mive ATk R§§S§i$*qons.éaﬁtst;hsggL.gEEATTEN':: 317

§x10 XiSoB2 ALRAT RX(R W BIT 851711, (R4 ORIV

i niL B RO BNE 1S :BR IF AVAILAGLE
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ADUDD WO IO D 0D O D O W D

CMHOVOND DWW

asL
MOV
ASR
B8R

S8

T
9 3

M-47 ¢

g (.ﬂf'

~-4-4"0 1)
w

ZUNEC DM -l Miun
-4 DVID DDUIDE 14

Co’T U"  CoCqC 2l o D D -4
uo

WO - WD UMD -4

XN ZDUWE U
04 A -tD-4-4

AL 2 GNMENT PROGRAM MACYLL 276355
SINGLE DuAL PORT RMIl &PDY S.& DRIVER (REV 1.0

Rl
810000.,
Rl

33
DPINT(R1)
-3

DPINT(R!)
0,.DRVINT

D06

PRVSTA(RL!

8l RCTST

Rl
=2

TIMER(R3}

28
giSPi, TIMER(RS!
23

PC.STO
3%
R1

(R3
s8.,
13

ACTSTR

(SPl+ (SF)

PC

:SJFTNRRE TIMEOUT ROUTINE ,
;H».E' THIS ROUTINE MUST BE ENTERED W7 PRICRITY &

OR GREWTER

sT¢

O ———— o ——

. — . ——— ——— . —— - —

g7-APR-76 i6:34 PRAGE St

TIMER(RD) ;STRRT 10 SEC TIMER AGRIN

;EXI
..NIT}RLI*ING THE DRIVE °

EAR THE INIT INDICATOR
Fagh e

“JHHY PAR ERROR RETURN
DRIJE

IF YES - STQRT JROER
Q»EfE ENTRY FOR THE ORIVE

-
—n e n

GET 0P8 ADRESS

: INFORM USER THAT DRIVE OFFLINE
vE THE REGISTERS
IPTY THE REGUEST QUELE

mw
33!?

-
N
4

SHECK "A'TERV § _RCTSTE"
.IF NON ZJERQ EXIT

: SEY 'RC’S’R

:SAVE RO - RS

:START WITH DRIV

;IS _THE TIMER RUNNING?®

:BRANCH IF NO

:COUNT THE INTERVAL

:SR IF _NO_SOFTWARE TIMECLT
.LRL% :CFT RE TINECUT 55.7I\=
;G0 TO_THE EXIT

{MOVE TJ NEXT ORIVE

:OUT QF ORIVES®

:SRANCH IF NC

:RESTCRE RO - RS

s ZERD ACTIVE S“"khﬁ‘ TIMESUT RCOUTINE Flsa
:ADJUST THE STACK

;RETLRN




. e e ———— —— — ——

EO06

MD-1i=DSRIS-A, RO04 5 & MEAD ALIGNMENT PROGRAM MACYL! 27(BSS) 27-APR-TE i6:34 PAGE 57 €5 0k
::a:: it SINGLE DUAL ©ORT RHI1 RPOY S & DRIVER (REV 1.0
2324 : MOV 8DRVNUM, R1 :DRIVE NUMBER
383 ; JSR _ B{,5T0 s CALL
gggg ; RETURN
3338 214202 010:46 §TS: MOV R1,-(SP) :SAVE Rl
3370 Slusoe 81309 oTTOM "oV RPADR.RY {267 AQDRESS OF "RPCS!
-l i - . \ M ' e - :-4“
59:; axqi?é 813154 0012 MV R1,RPLS2(RY) §szc?°r~E rvaE
2312 Civ2ie 004037 014836 J3R RO,RD.RP ;READ "DRIVE STATUS RES"
2313 QJiNd2: 200812 RPDS!
2319 Q14224 (Ol4529 §T95
2915 Q14236 105728 TSTE  (SP)+ ;I8 'onv~-1’
3816 014330 1008477 8MI §T02 :8R IF YES
8317 Clvg3e 10STRl 007876 §TOl: IST8  DPINT(RL: rnvrnc T INTIALIZE THE ORIVE °
2518 01433 00107 ENE €102 :BR_IF YES =
2619 014240 105781 007808 TeT FFRGSRL) ou'cranoxuc PORT REQUEST FIR THE 28I.€ °
2320 01424+ 001071 SNE €702 :BR IF YES
2821 Qlva4e 013702 007618 MOV TRNSWT, R2 :PICKUP_TRANSFER WAIT QUELE )
2922 QCl4gSe 020137 307870 MF Ri,OTUMW ; TRANSFER _UNDERWAY CN THIS CRIVE
2523 014256 402 BES 1§ :BRANCH IF 7ES
2924 Q14280 004737 016034 ) JSR  PC,GETREQ :GET 0P8 ADDRESS =+
2825 0iv2e§ O0S27e2 101000 0OCo1s 1S: 8IS 331715'91709..5 R2) ;SET THE ERROR FLAGS o
232 Q14272 Q04737 sac ISR PL5:RH :SAVE RM1]/RPON.5/6 REGISTERS
2337 Q14276 OJl27ew 083095 ooooio MOV #81 705, Scsziau) TR INITo W HAS3 BUS
2328 (014304 10S081 OC7Eu4E SLRS SRvACTIRL) ;ORIVE IS IDLE
2828 Q14310 108061 057Ezs CCRE  ULDFLG(RD :CLEAR THE UNLORD FLAG
2330 014314 0CSCOL CLR RI tSTART WITH ORIVE O
2331 Cis3ie D0OS0Q3 A CLR R3
2932 014320 008037 0I014 zs: ISR %3, 0RVINT +INIT. THIS DRIVE
3333 014339 0Q0N7 BR S :PARITY ERROR RETURN
3334 (1432 10576l 0O7S4e ST DRVACT(RL) :DRIVE ICLE BEFORE THE INIT.®
2335 014332 001414 BEQ -z : YES--BRANCH -
293¢ Di4334 013702 007elb MIV TRNSWT, R2 1GET TPANSFER WAIT CLELE
2337 (Ci43sg 023701 007670 CMP DTUd, R} :WAS THERE I 0 ON THIS JRIVE®
2938 014344 001402 EEQ 33 ) YES--BRRN’H
233¢ Di434 004737 018034 JER PC,GETRES iGET THE DPB POINTER FROM QUELE
333 J143s2 0S2762 100400 COCole 38 81s 8B TISIEITO8, 15¢(R3) ; INFORM USER OF INIT
3941 014360 10S06l 007546 CLRB  CRVACTIRI ssr onzvs RCTIVE 70 ICLE
2342 014384 108061 007824 43: CLR8  ULDFLG(R!} NG UNLORD
2943 014370 012763 177777 0O7ESO MOV #-1, TIMER(R3) .:rop HE TIMER
Z344 014376 006723 ST (R3}+ :UPCATE THE INDEX
£345 Ciw&§0d 3095201 INC Rl : INCREMENT THE CRIVE NUMESE
294 0Ol4402 022701 00COIC CMP 88. Rl :LAST DRIVE BEEN .HE»K‘“‘
2347 Ciw406 003394 BGT 28 +NO--LSOF
2348 018410 GI3737 177777 (Q07eTC MOV #-1,DTUW :NO DATA TRANSFERS UNDERMAY
2S4S Cly41p 00SC37 007616 CLR TRNSUT :CLEAR TRANSFER WAIT QUELE
235C Dlw422 004727 (Clsee TSR PC,CLRGU CLERR ALL REQUEST QUELES
2351 Dl+426 000SCO PR ST03 1EXI
ZS52 014430 II€S0S 000DLE 3T02:  MOVE  RPAS(RY),RS nsno ATTENTION RES
2353 Q14434 136105 CO7€72 BIT ATABIT(RII.RS  :IS ATTENTION FOR THIS DRIVE UF °
2355 Ciswep 001017 SNE S22 azs--ennnca
2585 Disw2 105761 007S7E ST OPINT(RY: i TRVING TC INTIALIZE THE DRIVE °
ZSE€ DlyeE 001031 gNE ST 'BR IF VES - DRIVE NOT ONLINE
2387 ZidssD ICEREl ooTel TSTE  CPRISIRL. sOUTSTANDING PORT RESUEST F0R "= IRIVE °




Fibh bt e oo
$ U‘"'"‘U"U‘%U‘#
Lol 0 IV 7174}
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~hroimnsw

S UNLE G- Ou(C

DU DU DD

FO6

OoRIC-A, ]P04 S/& MEAD ALISGNMENT PROGRAM MACY1! 27(855) 27-APR-7& 16:34 PAGE S8 SES !
:.008 SINGLE DUAL O0RT RMI! RPOM.-S & DRIVER (REV 1.0)
Q14484 201045 BNE §T0” 1BR IF YES = NO RESPONSE TO REGLEST
CiwsSe 020137 207e™0 oMP qx OTUN :DATA TRANSFER UNCERNAY FOF THIS CRIY
81%2 nggga gue & 18R IF NO
iy469 00903F 014838 SR D.RP : YES--CHECK "ROY™
014470 000000 RPCSL
014472 Ol4Sad STCS
014474 10572 7578 ;Pu
014478 10025 ) 8L S :BR IF "ROY"=0
014500 105761 00757 STC3:  TSTB DPINT(RD) :INITIALIZING THE DRIVE
014804 001003 BNE 1§ s8R IF INIT PENDING
0i1450e 105761 0OTe0S 15T DPRQS(RI} :PORT REQUEST PENDING
014512 201N - " BEQ §703 :8R IF NOT
014Si4 012783 177777 207830 1% MOV 8-1 TIMER.R3) :STOP THE TIMER
014522 000442 3R S104 EXIT
014524 004737 012174 ST0S: ISR B¢ 18 : 50 HANDLE THE PARITY EREOR
14830 000437 . o %
014832 105061 0O757% STO8: CLRB  DPINT(RL) :CLEAR THE INITIQLIZE INDICATOR
01483 105061 0078 :6 . CLR8  DRVSTA(RL) :SET UNIT OFFLIN
0148492 012763 17777, 0OTess MOV a-x TIMER(R3) ;STOP THE IHER
014850 004737 01803 ISR pC, AETRES -GET THE DPB ADDRESS
014584 005702 787 na .REGUEST IN QUELE °
01455 001424 BEQ ST03 :BR IF NuT
014560 0S2762 140000 000016 8IS sBITIS!BITIY, 16! R2) xnronn THE USER DRIVE NOT QvalLASLE
014566 000414 B8R STO8 - EINI&H
QINETD 012763 177777 007650 STO7: MOV #-1 TIMER(R3) :STOP THE TIMER
JI467€ 105061 007&0E CLRB  DPRES(RI) :CLEAR PORT REQUEST INCICATOR
D14602 004737 016034 JER P2, GETREQ :GET DPB ADDRESS
Clue0e 005702 18T R :QUEUE ENTRY FOR DRIVE ?
014810 001407 8ES 5703 3R IF NONE ’
0l14612 012762 100004 00C0:8 MOV cBI"S'B"E.:&»R5) INFORM USER OF PQRT REJUEST ERRCH
014620 004727 0IE740 $Te8: ISR PC, EMPT CLEAR THE QUEUE FOR THE ORTVE
014624 004737 018270 _ ISR pC qunzz :SAVE THE REGISTERS
0iN63C 012803 ST09:  MIV (SPT+, :RESTORE R3
014832 012801 MOV (SP)+. nx :RESTCRE Rl
51434 200207 kTS pC :RETURN
‘RCUTINE TO READ A RM1!/RPCY/S.& RESISTER
+CALL
: ISR RQ.RD.RP :30 READ A RESISTER
: TNDEX REG. INDEX FROM SASE
: ERRADR :ERROR ADDRESS--PROCESS ERROR STARTING
; ;AT THIS ADDRESS ,
: RETURN :CONTENTS OF REG. IS ON THME STACK
014636 (013737 007702 015000 ARD.RP: MOV MCPEMX,.RD.RF2  ;MAX. RETRYS ALLOWED
01444 01164 MOV (SP), -{SF) :SAVE RO FOR RETURN
Di4646 013737 CO7704 Ol4ee2 MOV RPADAR,RD.ADR  :FORM THE DESIRED ADDRESS
014654 082027 Cl46E2 ADD (RO)+.RC.ACR  :USING THE SASE AND THE INDEN
014660 013727 RD.RP1: MOV 3(PC)+, (PC)+  :READ THE DESIRED REGISTER OF THE P2
Ci4bez 000000 RO.ADR: .WORD O :ADDRESS IS FORMED HERE
0i4ced 000900 RC.WRD: .WORC O ‘REG. CONTENTS PUT HERE
0i4e6k 012766 0l14EE4 002002 MOV RD.RD, 2(SP) :RETURN IT TC THE USER
Ci4674 013748 007704 MOV RPAOR, -1 5P} :PUT THE ADDRESS ON THE STACK

. e e m ———— —— - e - .
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M0-11-DoRIC-A. ROJ4. 56 MEAD ALISNMENT PROGRAM MACY!! 27(8S5) 27-APR-76 16:34 PAGE 59 SE3 0072
DoRJC.O0S SINGLE DURL ©0R7 RMIl 8P0Y S B DRIVER (REV 1.0)

3212 014700 Q82716 Q09010 ALD WRPCSZ, (SP) ;FORM THE ADORESS OF RPCS2

A3 Jiyroy 0327 36 010000 BIT 8B1712.3.5F'+ :CHECK THE 'NEC’ BIT

014 014710 001035 BNE RD.RP3’ 'BR IF DRIVE NCN-EXISTENT

32i5 814712 Q17746 172766 MOV anpnon -(SP) ‘READ RPCS!

3018 OI4716 03erie 020000 BIT nBITl . (SP) :DID MCPE SET?

017 014722 001002 BNE :BRANCH IF YES

3018 Q14724 022620 SMP (59)¢ (RO)+ noJusr FOR RETURN

gg;g Ui:L§§ 000430 " 2R RD.RPY TEXIT

3231 Q14730 104003 ERROR 3 :REPORT "MCPE"™ ERROR

Cz2 014732 005737 007er 1ST DTUN :DATA TRANSFER LNDERWAY®

2023 014738 100408 8MI 2% *NO--BRANCH

2024 014740 032716 040000 317 881714, (SF) NO--'TRE”-I’

3065 Q4744 001402 BEQ 28 :NO--BRANCH

3026 DJ14746 005726 ST (SP)+ :YES--CLEAN OFF THE STACK AND

3027 CI4780 DOQHIS e . RL.RF3 :TAKE THE FATAL ERROR EXI'

2028 Q14752 052716 0O400CC 23 BIS 881714, (5P :CLEAR "MCPE™ BY SENDING A "1™ T(C "T=g"

3029 O0I47SE (00316 Sias {SP) pﬂsx*xou BEFORE WRITING

3030 Q14760 013737 :crre 014774 MOV RPACR, 38 FCRM ADDRESS OF HIGH BYTE

2031 014766 005237 01477 ING 35

3032 0IN772 112637 MOVE (SP)+,3(PC)+ +WRITE THE HIGH BYTE OF RPIS!

3033 01477y 000o0o 28 .WORD © : ADDRESS STORAGE

3034 014776 00S3:z7 DEC (PC)+ :EXCEEDED MAX. RETRYS

3025 018000 QCOoC RC.9P2: .WORD 3

203¢ 018002 002326 BGE RD.RP! :SRANCH IF NO

3037 218008 Q11000 RD.RP3: MOV {RQ:,RO :FATAL ERROR EXIT

3238 215006 012818 MOy {SP}+, (SP)

3038 CI30I0 236200 RD.RPY4: RTS RO

3040 .

304! <ROLUTINE 7O WRITE A REGISTES

2048e :

3083 - :CRL

2044 : MOV DATA, -(SP} :DATA TO BE LOADED ON THE STASK

lal : ISR RO, WRT.RP :SALL THE ROUTINE TO LORC(KRITE) THE RE3

3248 : INDEX : INDEX OF THE REGISTER T0 3& LJADED

2087 : ERRACR HD"RE:S TO RETURN TO ON AN ERROR

§g&g : RETURN :ERROR FREE RETURN

e

3050 01S012 013737 007702 215182 WRT.RS: MOV MCPEMX,WRT.RZ  ;MAX RETRYS ALLCWED

2081 ©0iSC20 Q18637 0000C2 0185130 MOV 2(SP),WRT. W *SAVE THE WORD TO WRITE

3052 (15028 2l12klE MGV (SF)+, (SP) +ADJUST THE STACK

3053 01E030 012037 015:%2 MOV (RO)+,WRT.AD +GET INDEX OF REGICTER TO BE WRITTEN

2054 015034 O0OI0!S BNE 18 eanncu IF NOT RPCSI

08¢ 01803 122737 0001SD 015.00 CMPE  #1S0,WRT.WD ;1S THE COMMAND FOR DATA TRANSFERS?®

3366 015044 00241l BLT 18 :YES--DON’T GET THE OLD Ri6 8 A.T, $ PSEL

30€7 015046 (004037 014836 JoR RC,RD.RP INO---COMBINE AlB3A17, & PSEL WiTh

3068 C1S0S2 (000000 RPCS1 : THE COMMAND BEFORE SENDING IT T2

202 D0iSOS4 D1S170 WRT.R3 s THE RM11-RPO4

=Ce2 01S0Se 00031k SWAB (SP)

30e! 01S0e0 042718 177770 BIC 8107, (SP)

2082 C1SDEN 112837 218101 MOVB  (SP)+,WRT.WD+l1

30e3 Q1S070 Qe3737 007704 o0is102 18: ADD RPROR, WRT.AC +FORM THE ADDRESS OF THE DISK RES.

2Cs4 018078 Q012737 WRT.R1: MOV (FCI+,3(PC1+ :LORD THE DESIRED REG.

=0es ZiS120 CCCoo3 WRT.WC: JWORD C ‘WORD TO WRITE GOES HERE

—- — e e . m————
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MC-11-DIRIC-R, RPQ4 5.6 HEAD ALIGNMENT PROGRAM MACYL! 27(BSS) 27-APR-76 16:34 PAGE 60 SE3
DoRJC. 008 SINGLE DUAL ©ORT RMI1 RPO4-S/6 DRIVER (REV 1.0)
%6 Q15102 300;09 WRT.AD: .WORD O :ADDRESS IS FCRMED HERE
3087 DIEINY 013746 007TOM MOV RPADR, - (5P} :PUT THE ADDRESS ON THE STACK
3053 015110 Qe2rle 00000 - A0D #RPCS3, (3P roan THE_ADDRESS OF RPCS2
?% ??w 03273 013008 1T mnw.aw :CHECK THE 'NEO® BIT
370 Di8i20 001023 BNE '8R IF DRIVE NON-EXISTENT
071 015122 0O0N037 014838 ISR RD RD np :CHECK FOR PARITY ERRCR ON WRITE
o72 018126 00001 RPER!
3073 015130 015170 WRT.R3
074 Q18132 032726 000010 BIT oaITna (SP)+
3575 018136 001416 BEQ :BRANCH IF "PAR=0"
3076 015140 016037 177776 015182 MOV -ElRD‘ 18 PI’KJ” THE INDEX
2077 015146 204037 014638 JSR RO,RD. AP :READ THE REG.
3078 015is2 900000 13: JWORD O :REG. INDEX
3079 CIS184 015170 WRT.R3 :RETURN TO THIS ADDRESS ON snnos
3080 015156 104004 ERROR M REFORT THE PARITY ON WRITE ERROR
081 015160 005327 DEC (FC)+ :DECREMENT THE ERROR COUNT
3082 015162 000003 WRT.R2: .WORD 3 :RETRY COUNTER
3083 015i64 002344 3GE WRT.R! :TRY AGAIN IF NOT FINISHED
3084 (15166 005726 ST (SP)+ :CLEAN OFF THE STACK
3085 015170 011000 WRT.R3: MOV {RQ3),RC :TAKE THE "PARITY ON WRITE™ ERRCR EXIT
3086 015172 0OOMCI | BR WRT. &S LEXIT
3087 Q15174 005720 WRT.R4: 73T (RQ}+ ADJUST FOR ERROR FREE EXIT
gggg 0i1Si7e 000200 WRT.RS: RTS RO
gggg ROUTINE TO SAVE THE RH11/RP04/S.& REGISTERS AS PER DPS+!4
2052 :CALL
3083 : MOV #DPBNUM . R2 :DPB POINTER TO R2
5ggg : ISR PC,SvRHiL :SAVE THE DRIVES REG'
309 015200 104412 SVRHLL: SAVREG ;SAVE RO - RS
3097 018202 (Q0s73e TST R2 UEUE ENTRY FOR THE DRI
3098 0IS204 001430 BEQ 43 an IF NONE
3099 (01S20e 013704 0077CH MOV RPADR, R
3100 015212 111264 0000ID MOVE  (R2),RPCS2(R4) :SELECT DRIVE
3:01 015216 0Q1e203 000014 MOV 14(R2) A3, :GET THE ERROR TABLE POINTER
3102 018222 001433 - PEQ g :EXIT IF NC ADDRESS
2103 (015224 00S03? 015280 CLR 33 :COUNTER 8 POINTER
3104 015230 023727 015280 Q00022 13: CHP 33, #RPOB nsnuuso 'HE BUFFER REGISTER °
3105 015236 001006 - BNE 2% :BR IF
3106 015240 032764 000230 000010 BIT 88I707.RPCS2(RY) " ; 'CR’ ssr ?
3107 C1S246 001002 BNE 2% ah IF SET
2108 016350 (0QS023 CLFR (R3)+ :STORE RPDB RS ZEROES
3109 Q15252 000405 ) ER 43§ : CONTINUE )
3110 015284 (004037 Ol483k 23: JSR RO,RD.RP READ THE SELECTED REGISTER
2111 015280 (000000 38 WORD O ;REGISTER INDEX ~  ~
3112 01S2e2 015306 3§ :ERROR RETURN ADDRESS
2113 015284 (012623 MOV (6P)+. (R3)+ ;STORE THE REGISTER 2ONTENTS
3119 018266 023727 015260 (0O0Q4E 48: CMP 3§, sRPEC2 nencnso THE END *
3115 015274 001408 BEQ 6§ :8R ;
3116 Ci18276 062737 000002 015260 ADD 82,33 zucnsnsn THE REGISTER INDEX -
2117 Q18304 000781 B8R 1§ :CONTINUE READING THE REGISTERS
11 Q18306 004737 01207 s3: TSR PC.CI7 :PROCESS THE LN»ORRELTABLE PRRITY ESRIR
3118 QIE31Z2 104412 es: RESRES ‘RESTORE RQ -
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RECY. 5.6 HERD

200207

010446
813704
010164
3114496

800207

e
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OOoO00O0000

Qo704
0Coci0

gs0gace

002100
010003

020001

Mo

gag212

:ROUTINE TO SET

oLl

RIS

NMENT PROGRAM MRCY!! 27(ESS)
SINGLE DURL PORT RM11 RPJ4-S-& DRIVER (REV 1.0)

PC

106

27-APR-78 1B:34 PAGE 6l

:RETURN

THE INTERRUPT WITHOUT GETTING A “TRE™

MOV $DRYNUM B! ;on*vs NUMBER T0 PRI
: ISR PC,SET. IE :SET “IE" |
$ RETURN
SET.IE: MOV RY, -(SP) :SAVE RY
MOV RPADR . RY :PICKUP ADDRESS OF RPCS!
MOV R1,RP{S2(RY)  ;SELECT DRIVE
MOV (R4),-(SP) :READ RPCS1
31§ 8171y, (5P) :SET THE “TRE™ BIT OF THE WORD BERD
SWAB  (SP) :ADJUST FOR DATY
MOV  #3ITCS, (RY) :SET “IE™
31T #5I1TI2,RPCS2(RY: ;IS "NED"=1?_
SNE 13 : YES--CLEAR “TRE™
ggr éép” :CLEAN OFF THE STACK
~
13: MOV  (SP)+,!(RH) :CLEAR “TRE"
2%: MOV SP)+.RY :RESTORE R4
RTS PC RETURN TO CALLER
: QUELE COUNT
S3CNT: UBYTE O :DRIVE O
BYTE O ;DRIVE 1
BYTE O :ORIVE 2
BYTE 3 :ORIVE 3
BYTE O :ORIVE 9
BYTE 0 :ORIVE &
8YTE O :ORIVE &
BYTE 2 :DRIVE. ?
:GUEUE INPUT POINTERS
SINPT: .WORD GDRVO sORIVE C
.WORD  GCRVI :ORIVE 1|
.WORD  GDRV2 :DRIVE 2
.WORD  QDRV3 :DRIVE 3
.MORD  QDRVM :DRIVE §
.MORD  QDRVS :DRIVE S
.MORD  QDRVE :DRIVE £
.MORD  GQDRV? :DRIVE *
:QUEUE OUTPUT POINTERS
QOUTPT: .WORD  QDRVO :DRIVE 0
JMORD  QORVI :DRIVE 1
.MORD  QDRVZ :DRIVE 2
.WORD  QDRV3 :DRIVE 3
.WORC  QDRVH :DRIVE 4
.MORD  QD]VS :DRIVE 5
.WORD  QDRVE :DRIVE &
JMORD  GDRV? :ORIVE 7

C e o ————
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MO-11-DCRJC-

DZRJIC.S0S
174
17S QIS440
3176 QlsSy§2
177 015444
lZB 015446
3179 015420
3180 015452
3181 DOIS4SM
3.82 015456
3183 015460
3184
=185
Ji86
3i87 015462
3188 01550z
3189 (18822
3190 015542
3191 015562
3132 015802
3193 015622
319% 0O15842
3195
3196
3197
31398
3199
3200
3201
3cd2 Q01Sege
3203 015684
3204 015570
3205 015672
3206 0iSk74
3207 OlSe7&
3208 015700
3209 015704
321C 015710
3ell 01571e
3zl2 015718
3213 015716
2214 0158722
3cl1S 015726
3216 015730
3217 015732
3218 0IS?3H
321§ 015736
3ce0
3ez2l
seee
3223
g4

Wt
o
nnun)
~Nmun

C15740

R, RPCY. 5.6 HERD ALIGNMENT PROGRAM MACY1l 27(ESS)

JOb

SINGLE ‘DURL PORT RM11-RPO4-5/6 DRIVER (REV 1.0)

27-APR-76 16:34 PAGE &2

015462 QSTART: .WORD  QDRVO :DRIVE 0 START ADDRESS £
018502 3STOP: .WORD  QDRVI :DRIVE O STOP ADDRESS & DRIVE 1 START ACIRESS
015522 .WORD  QDRV2 :STOP DRIVE 1--START DRIVE z
018842 .WORD  QDRV3 :STOP DRIVE 2--START DRIVE 3
015562 JWORD  QDRVM :STOF DRIVE 3--START DRIVE 9§
015602 .WORD  QDRVS :STOP DRIVE 4--START DRIVE S
018622 .WORD  QDRVE :STOP DRIVE 5--START DRIVE b
015642 .WORD  QDRV? :STOP DRIVE E--START DRIVE 7
018662 .WORD  QTERM :STOP DRIVE 7

:DRIVE REQUEST GUEUES
000010 GDRVO: .BLKW 10
000010 QDRV1: .BLKW 10
000010 QDRV2: .BLKW 10
000010 QDRV3: .BLKW 10
000010 QDRVY: .BLKW 10
000010 QDRVS: .BLKW 10
000010 QORVE: .BLKW 10
000010 QDRV7: .BLKW 10
N1SEE2 QTERM=.

:ROUTINE TO CLEAR ALL OF THE REQUEST QUELES

s CALL

: JSR C,CLRGLE
104412 CLRGUE: SAVRES :SAVE RO - RS
012702 015370 nov #QCNT,R2 :2ERO THE QUEUE COUNTS
005022 CLR (R2)+ :DRIVES 0 3§ I
005022 CLR (R2)+ :DRIVES 2 3 3
008022 CLR (R2)+ :DRIVES § 3 §
005022 CLR (R2)+ :DRIVES & 8 7
012703 000010 MOV $8. .R3 'MOVE THE STARTING
012701 G15440 MOY 80StART,R! s ADDRESS OF THE QUEUE INTO
012122 18: MOV (R1)+, (R2)+ :THE QUELE INPUT POINTER
005203 DEC R3

1375 BNE 18 b

012703 000010 MOV #8. .R2 :MOVE THE STARTING RDDRESS
012701 015440 MOV 80StART,R! :OF THE GUEUE INTC THE
012122 23: MOV (R1)+, (R2)+ :QUEUE OUTPUT POINTER
005303 DEC R3
001375 BNE 2%
104413 RESREG RESTORE RO - RS
000207 RTS . PC

:EMPTY THE QUEUE SPECIFIED BY Rl

s CRLL

: MOV RVNUM,R1 :DRIVE NUMBER TO Rl

: JSR C.EMPYYQ
1080s1 018370 EMPTYG: CLRE  GCNT(RI1} +CLEAR NUMBER OF ITEMS IN QUELE

SEQ 0073
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RP04/5/6 MERD ALIGNMENT PROGRAM MACYL! 27(BSS) 27-APR-76 16:34 PARGE &3
SINGLE /DURL PORT RHMI1/RPO4/5-6 DRIVER (REV 1.0)

06301 AsL Rl
16161 015400 015420 MOV QINPT(R1),QOUTPT(RL} ;SET OUTPUT QUEUE POINTER=INPUT PCINTER

006201 ASR Rl
000207 RTS PC

+ROUTINE TC PUT A REQUEST IN GUEUE

' CALL

: MOV #DRVNUM, R1 :DRIVE NUMBER

: MOV #0PB,R2’ :ADDRESS OF PARAMETER BLOCK

: JSR RO, DRVQUE 160 PUT REQUEST IN GUEUE

: RETURN! :RETURN HERE IF QUELE IS FUL

: RETURN2 :RETURN HERE IF REQUEST IS xn QUELE
122761 000010 015370 DRVQUE: CMPB  #1C,QCNT(RIS : 1S QUEUE FULL?
001421 BEQ 2% :BR IF YES-TAKE RETURN!
68233% 015370 52EB o?nrtnxz : INCREMENT QUELUE COUNT
010271 015400 MOV R2, acxnpr(nxx :PUT THIS REQUEST IN QUELE
062761 000002 015400 ADD 82. QINPT(R1)  :UPDATE THE QUEUE POINTER
35?635 0154900 015442 gng ?gﬂprznx) osropchxx rrng roonsser THE POINTER
016161 015440 015400 MOV osrnnr<n1) o*mpr!n1) : YES--RESET POINTER
006201 18: ASR
005720 15T fRO)+ : TAKE RETURN 2
000200 2s: RTS RO ‘RETURN TO USER

:ROUTINE TO GET THE “DPB"™ ADDRESS OF NEXT REQUEST IN GUEUE

s CALL

: MOV 8DRVNUM, R ,onxvs NUMBER TO Rl

: JSR PC,GETREQ” 160 GET THE REQUEST

: RETURI :R2="DPB" ADDRESS OF THE REQUEST

: :R2=0 IF NO REGUEST IN GUELE
00s0c2 GETREQ: CLR R2
10576 015370 TSTE  GCNT(RI) : 18 THERE ANY REQUEST IN QUELE?
001404 BEQ 2% : NO-=--BRANCH
006301 13: ASL Rl
017102 015420 MOV JQ0UTPT(R1),R2 ;PICKUP "DPB" POINTER FOR THIS DRIVE
006201 ASR Rl
000207 2%: RTS PC RETURN TO USER

:ROUTINE TO "POP" THE REQUEST FRCM QUEUE

s CALL

: MOV 8DRVNUM, R1 :DRIVE NUMBER TO Rl

: JSR PC,POPQLE :CALL TO REMOVE REQUEST

: RETURN *R2=ADDRESS OF DPB REMOVED
Eggggi 01837C POPGUE : EEEB QCNT(RI) : DECREMENT QUEUE COUNT
8&558§ n15422 MOV aoourprcnx) R2 :GET THE “DPB" POINTER

000002 015420 ADD 82,Q0UTPT(Rl)™ iUPDATE THE QUEUE POINTER

SEQ CO74
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RPO4.5/6 HERD ALIGNMENT PROGRAM MACY1l 27(BSS)
SINGLE/DURL PORT RH11-RP0O4/S/& DRIVER (REV 1.0)

02616l
03

0Co

000000
0isl4d

000000

80800

000000

Q15420 015442
CISYN0 015420

LO6

27-APR-76 16:34 PAGE &4 SEQ 0075

CMP QOUTPT(R1), QSTOP(RI) :TIME TO RESET THE POINTER?

BNE

ASR
RTS PC

NCH TO

1§ RA EXIT
MOV gsrnartnx) aouvpt<nx) s YES--RESET THE POINTER

;RETURN TO USER

FIRERREREREREERRERRREREREERRRERERERERRRERRRERRRRRRRREFERRRLRRERES

.SBTTL DRTR PARAMETER BLOCK
P RERRERRERRRERERAIRRRERERRRERERRR LRI RARARRF R LR ERRRE RIS RIS

DPB:

REG:

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

.WORC 0
.WORD REG

.WORD O

=

o

20

o
OO000O0000000000000

;DRIVE NUMBER
OFFSET VALUE OR FMTez, ECI, AND HCI

MAND
PSEL AND A17 AND Al6
:WORD COUNT (MUST BE NEG)
;BUFFER_ADDRESS OR
:REGISTER TABLE POINTER
;SECTOR ADDRESS OR
sFIRST REGISTER INDEX
: TRACK_ADDRESS OR
sLAST REGISTER INDEX
:CYLINDER ADDRESS
;ERROR TRBLE POINTER
sPOINTS TO THE FIRST OF TWENTY
LOCHTIONS WHERE THE DRIVER IS
:TO STORE THE RH11/RPO4 REGISTERS
0N AN ERROR. IF ZERO, REGISTERS

;ARE_NOT SAVED.
STRTUS/ERROR INDICATOR
:BITIS = | => ERROR OCCURRED
;BITU? sl = DONE
,BIT 14 - BITIO AND BITO& - BITC3




=11-DZRIC-A,
DZRJC.003
3336 016200
3337 Dlee0e
3338 015204
3339 016206
3340
3341
3342
3343
3344
3%45
e
3348
3343
3350
3331
3352
3353
3354
3355 016210
3356 (Qleele
3357 016214
3358 016216
3359 016220
3360 018222
3361 0lbecy
3362 016226
3363 016230
3364 016232
3365 016234
3366 016236
3367 016240
3368 0Olecye
3369 0Ole24d
3370 016246
3371 016250
3372 0lea2se
2373 016254
3374 016256
3375
3376 016260
3377 0leegk2
3378 016264
3373 016266
3380 016270
3381 0le272
3382 016274
3383 016276
3384 81@300
3385 016302
3386 016304
3387 016308
2388

RPO4/5/6 HERD
DATA PARAMETE

Q00
0000
000000
000000

AL
R

100000

2000090
000001
0oooie

102000
000000

I
8

G
L

NMENT PROGRAM MACYLll 27(&35)

0CK

MOB

27-APR-76 16:34 PAGE 65

WORD O :RPER2

WORD O :RPER3

LWORD O 1RPEC]

WORD O sRPEC2

CODE=1 :DPB INDEX EQUATES
COMND=

8UF=

SEC=10

CyL=l12
STATUS=16
SIREEEEEEERRERERERRERERFERFFRRRRE SRR RRRRRFRRRRRERRERFRRRRRERR IR AR

.SBTTL HEAD CODE TRBLE
33 ERER R IR R LSRR L L EF R LR R R AR LR R R LR LR R LR RS R EF R R R R AR RL R RLEE

HEADI: ;QERD ADDRESSES FOR CYLINDERS 245 & 435

=
o
20
o
~NounLwn—o
wW—0oO

OoOn—oO~Noun.c

0000 ; TRBLE TERMINATCR

HERDG: ;HERD ADDRESSES FOR CYLS 800 & 0C8

Omm~N0

000C

CHD.\JO

0000 : TERMINATOR

;HERD ADDRESSES FOR CYLINDERS 400 8 &

&
o
0
o
O ettt Ottt e O = TUNUN) 0 0 0 s po bt Pt P

HEADHS: .

SEQ 0076




06

-}1-o*a:c-a, apouzsfgogsno ntxsnnenr PROGRAM MACY!! 27(6S5) 27-APR-76 16:34 PAGE 66 SEQ 0077
009 HERD CODE TAGL

3

0

w0
=8 °

6312 000022 . WORD

0l 18.
016314 100000 .WORD 600000
o s e o ]
163 158 18booo : TERMINATCR

i

RERERETRRS
e
sttt

3335
3; PIRERRPEARRARRERERREARRRERRRRRERFRERFREF R FRLFRRRRRRRRRRRRRRA R RS
{
2 .SBTTL OFFSET CODE TABLES
IREERRERRREFERRRERRRER AR FRR R RFRER AR RARRR AR R RN RF AR RRRRRR RS
16324 OF TBLG: . ;OFFSET TABLE FOR CYLINDER 436
6324 30 BYTE 30
Ole3ss 7 BYTE 27
6326  Ocb .BYTE 26
637 e 'BYTE 25
g BYTE 24
63 23 'BYTE 23
% 2 .BYTE 22
333 Q2] .BYTE 2l
£33 020 BYTE 20
o N L
2 i2 BYTE IS
40 15 BYTE 1§
13 BYTE i3
1 BYTE 12
11 BYTE 1]
01 BYTE 10
.8 e
E . 4
: 3
: :
Y 1
b oo
=

nreniu
Ll B el
N L W=
PIDDDDE
M
uluMu o oM

[T ST oy S St Sy
U L M- 0O

LI R N el Y R el ol ol el e el Al e e el el el ol Y N e e e e N N e el Sl Sl Sl S ol Sl S Sy S Sy

D AR R R S B S R R LSS
B R o Al A A
SRR
R

OO OO0O

B
iy
EE=E
&
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a3zt %9 o :?FS{Ta:ég‘T%_’_{gmN' PROGRAM MACYI! 27(6SS) 2T-APR-TB i8:34 PRGE &7 £ ro7
~|4-os E’?:s £ . ::I 221
S on B o
g §sd BVIE g
kit 552 BVIE 35S
e i B i
JEsds 2% AR T
BNCE FTEL4: PERS R ey
188G, gt 1% gé
& flgeln DS R
458 D16l o1 ‘EVIE 24
53 G1esl ¥ Y VU
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00C 020 000 DOF3: .BYTE 0.0,0

88 009 000 DFY4: .BYy7t 0,0,0,0

C00 000 gog 0OfFl10: .BYTE 0,0,0,0,0,0,0
0C0 00C 000
000
001 00! 001 DFle: .BYTE 1,1,1
00! 001 OF13: .BYTE 1,l
.SBTTL_BUSADR - GET BUS ADDRESS AND VECTOR RDDRESS FOR RHl1l
; THIS ROUTINE IS USED TO INSURE THE BUS ADDRESS
sOF THE RH11 IS SETUP FOR THE SROPER ADDRESS.
IT WILL ALSO READ THE ADDRESS FROM THE TTY IF

s REQUIRED.
EOTE THIS ROUTINE DESTROYS RO-RY4

: JSR PC, BUSADR
3 RETURN
005737 001242 BUSACR: TST CHGADR : INPUT FROM TTY REQUESTED?
001450 BEQ 7% : NO--BRANCH
| 037 001242 CLR CHGADR ' YES--CLEAR THE REQUEST FLAG
012700 001264 18: MOV $SRPADR., RO r:nsr ADDRESS
104401 022202 TYPE MRPCS1 :*RPCS1="
012046 MOV {RO)+,-(SP) PRESENT RPCS1 ADDRESS
104402 TYPOC s TYPE 1
104401 022224 TYPE  ,LINSP 12 SPAC
104411 ROL IN 'GET rus snvnv
012801 MOV (SP)+,Rl +ADDRESS OF ASCII TEXT
004537 022220 ISR RS, CK . NUM {CHECK THE NUMBER
022064 33 :CARRIAGE RETURN ONLY ENTERED
022130 73 :PERIOD ONLY ENTERED
022014 1§ : ILLEGAL INPUT
022060 23 ; TERMINATED WITH A CARRIAGE RETURN
022014 13 * TERMINATED WITH A *
022124 43 : TERMINATED WITH A " "
010260 177776 2§: MOV R2,-2(R0) ;SAVE NEW RPCSI
104401 022213 33: TYPE MRHVEC : "RHVEC="
012046 MOV {RO3+,-(SP) :PRESENT RH1l VECTOR ADDRESS ON THE STACK
104402 TYPOC :TYPE IT
104401 022224 TYPE  ,LINSP :2 SPACES
104411 ROLIN ‘READ THE ENTRY
012601 MOV (SP)+,Rl :ASCII rsxr ADDRESS
004537 022230 JSR RS, CK . NUM :CHECK THE NUMBER
022130 78 ,unnnxnce nerunn ONLY ENTERED
022120 78 tPERIOD ONLY ENTERED

022064 3% : ILLEGAL INPUT
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MD-11-D2RIC-R, RPOY-5/6 HEAD ALIGNMENT PROGRAM MACY1l 27(8S55) 27-APR-76 16:34 PAGE 77 SEJ Ooes
DZRJC.009 BUSADR - GET SUS ADDRESS AND VECTOR ADDRESS FOR RM!1L
3384 gszxxs 022124 4§ : TERMINATED WITH A CARRIAGE RETLRN
3985 (022120 (022084 33 s TERMINATED WITH A *,*
3986 022132 022124 43 s TERMINATED WITH A ".*
3987 exgg 010260 177776 4§: MOV R2, -2(RD) SAVE INPUT
gges 21 01379; 004 7$: MOV ERRVEC,R! s SAVE rnt ennon VECTOR
89 0221 01273 2170 000004 MOV 888, ERRVEC :SETUP r
3990 022142 005777 157116 TST ASRPADR :CHECK F 11
99] (022146 010137 000004 MOV R1,ERRVEC sRESTORE ERROR VECTOR
3932 (022152 012700 001264 MOV #SRPADR, RO :FIRST ADDRESS OF NEW PARAMETERS
93 352122. 81370: 007704 MOV $RPADR, R :FIRST ADDRESS OF WHERE TO PUT THEM
994 0221 12021 MOV (RO)+, LR1)+ *BUS ADDRESS
2995 (022164 012021 MOV (RO)+, (R1)+ :VECTOR ADDRESS
339 ggaxss 000207 RTS PC * RETURN
3997 (22170 010137 000004 gs: MOV R1,ERRVEC RESTORE ERROK VECTOR
3998 022174 022626 CMP (SP)+, (SP)+ :CLEAN OFF THE STACK
3999 022176 104006 ERROR & :REPORT THE ERROR
388? 022200 000705 BR 1$ *ASK FOR BUS ADDRESS
4002 022202 050122 051503 020061 MRFCS1: .ASCIZ ARPCS! =
4003 022210 020075 000
4004 022213 125 053110 041505 MRHVEC: .ASCIZ 3JRHVEC =
4005 022220 036440 000040 s
3889 022224 (020040 coo LINSP: .RSCIZ 3 &
gggg 022230 .EVEN
4010 .SBTTL CK.NUM - CHECK NUMBER (OCTAL)
4011 : THIS ROUTINE CHECKS AN ASCIZ STRING FOR LEGAL CHARACTERS
38{5 QEELF°R"5 AN OCTAL NUMBER IN R2
4014 : MOV $ADR, R1 noonsss OF ASCIZ STRING
4015 : MOV #NUM_ R2 :MAX SIZE OF INPUT NUMBER
4016 ; JSR RS, CK. NUM :GO FORM THE NUMBER
4017 ; ; RETURN ADRI :“CR" ONLY ENTERED -- R2 = 0
4018 : RETURN ADR2 +*PERIOD™ ONLY ENTERED -- R2 = 0
4019 . RETURN ADR3 s ILLEGAL CHARACTER IN THE INPUT STRING
4020 : RETURN ADRY ~cn~ ENTERED_-- R2 = NUMBER
4021 : RETURN ADRS :*COMMA* -- R2 = NUMBER
;ggg : RETURN ADRG :»PERIOD" -- R2 = NUMBER
4024 022230 D10446 CK.NUM: MOV RY, =(SP) :SAVE RY
- 4025 022232 010346 MOV R3.-(SP) :SAVE R3 s
4026 022234 010246 MOV R2.-(SP) :SAVE R2
4027 022236 00SO04 CLR RY nsrunn POINTER
4028 022240 005003 CLR R3 :START nunasn AT Z2ERC
4029 022242 005002 CLR R2 :STORE RESULT
4030 022244 004537 022444 ISR RS.CK.CHR :CHECK ONE CHARACTER
4031 022250 022346 £ s ILLEGAL CHARACTER
4032 022252 0223s2 33 + CARRIAGE RETURN
4033 022254 022346 6§ :S ®
4034 022256 022350 78 e
4035 022260 022264 18 :DIGIT 0-7
4036 022282 022346 63 :DIGIT 8-9 A
4037 022264 062705 00000 18: ADD #4,RS : INCREMENT RETURN PAST "CR" AND “PERIOD™ ONLY RETLRNS
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MD-11-D2RJC-A, RPOM/S/6 HMEAD ALIGNMENT PROGRAM MACY!l 27(6SS) 27-APR-76 16:34 PAGE 78 SEG 0089
DZRJC.009 CK.NUM - CHECK NUMBER (OCTAL)
52 g = B 8 R PE T R
qSun 855574 3 ASL 33
:oqx 022278 103323 ng 53
o3 858 gggng BS . 6%
4044 022304 060203 ADD R2.R3
4O4S 022306 004537 022444 JSR RS, CK.CHR :CHECK ONE CHARACTER
4046 022312 022352 €3 : ILLEGAL CHARACTER
404 2314 022336 c$ : CARRIAGE RETURN
4048 022316 022334 43 e
4049 022320 022326 38 .
4050 022322 022270 2% :DIGIT 0-7
g 85235: 022352 33 :DIGIT 8-9
4 2326 105711 38: TSTB  (R1) :DOES A "CR™ FOLLOW THE “PERIOD"
4053 022330 001010 BNE o :BR IF NOT
40SY 022332 00572 TST (R4)+ : INCREMENT THE RETURN
4055 022334 00S72Y4 4g: 15T (R4)+ : INCREMENT THE RETURN INDEX
4056 022336 005724 c3: 15T (RY)+  INCREMENT THE RETURN INDEX
4057 022340 020316 CMP R3, (SP) + INPUT anus TO0 LARGE ?
4058 (22342 101003 BHI 8% :BR IF IT IS
4053 (Ce2344 000401 BR 7% :BR IF NOT
4 022346 883785 £1 TST (RS)+ : INCREMENT THE RETURN ADDRESS
4061 222350 725 73 15T (RS)+ ; INCREMENT THE RETURN ADDRESS
40b2 022352 060405 ‘ ADD RY, RS :SETUP FOR PROPER RETURN
4063 022354 010302 MOV R3'R2 :LOAD ENTERED VALUE
40e4 (022356 005726 TST (SP)+ :CLEAN OFF THE STACK
4065 (022360 012602 MOV (SP)+,R3 ,RESTORE =3
4066 362 012604 MOV (SP)+ RY :RESTORE RY
4067 022364 011505 MOV (RS),RS :GET RETURN ADDRESS
40e8 022366 000205 RTS 1 s RETURN
4069 :
4070
4071
4072 : THIS ROUTINE IS USED TO CHECK IF AN
:gga QEEEI CHARACTER IS A DIGIT BETWEEN O AND 7.
4075 : MOV #ADR, R1 :ADDRESS OF ASCII CHARACTER
4076 : JSR RS,CK.OCT :CHECK THE CHARACTER
4077 : RETURNI :CHARACTER IS NOT BETWEEN 0-7
4078 : RETURNZ : CHARACTER IS IN R2 AS A
3353 : :0CTAL DIGIT
4081 022370 121127 000080 CK.OCT: CMPB  (R1),#'0 :LESS THAN ZERO?
4082 022374 103407 BLO 18 :YES -- BRANCH
4083 022376 121127 000067 CHPB  (R1),%'7 :GREATER THAN SEVEN?
4084 022402 101004 BHI 18 :YES -- BRANCH
4085 O22404 111102 MOVB  (R1),R2 :GET THE CHARACTER
4086 022406 042702 177770 BIC #1C7 R2 :STRIP AWAY THE ASCII
4087 022412 00S725 TST (RS)+ :ADJUST FOR RETURN
:883 022414 000205 18: RTS RS s RETURN
4030 : THIS ROUTINE IS USED TO CHECK AN ASCII CHARACTER
4091 *AND DETERMINE IF IT IS A DIGIT BETWEEN O AND 9.

R
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MD-11-D2RJC-R, RPGY4/5/6 HEAD ALIGNMENT PROGRAM MACYL! 27(BSS) 27-APR-76 16:34 PAGE 79 SEQ 0090
DZRJC.00S CK.NUM - CHECK NUMBER (OCTAL) | v
‘ig‘is :CALL
409 | : MOV #ADR, R} :ADDRESS OF ASCII CHARACTER
4034 : JSR RS, CK.DEC s CHECK THE CHARACTER
4035 : RE TURN1 ‘NOT BETWEEN O AND 9
489; : RETURNZ | 55 WEEN 0 q
:oge ; iR =
4099 022416 121127 000060 CK.DEC: CMPB  (R1),#'0 ;LESS THﬂN zsnov
3180 855353 1 34g L 1§ Eé
4101 121127 000071 MPB  (R1),#'9 ‘G nren THﬂN NINE?
4102 022430 101004 BHI 1§ :YES -- annucn
4103 Q22432 111l MOVB  (Rl),R2 :GET THE CHARACTER
4104 022434 042702 0000&0 BIC 2’0, R2 :STRIP nunv THE ASCII
4105 0220440 00S72S 15T (RS} + :ADJUST FOR RETURN
3%8? 022442 000205 18: RTS RS :RETURN
4108 : THIS ROUTINE WILL CHECK AN ASCII CHARACTER TO
:{?3 ,gglennlns WHAT IT IS.
411 : MOV 8ADR, R! :ADDRESS OF ASCII CHARACTER
411; : JSR RS, CK.CHR .cnecx CHARACTER
411 - RETURN ADR1 : UNKNOWN CHARPCTER
4114 : RETURN ADR2 : CARRIAGE nsrunn # (R1)=ADR+1
4115 : RETURN ADR3 :COMMA # (RI)=ADR+1
9119 : RETURN ADRY :PERIOD # (R1)=ADR+!
411 : RETURN ADRS :DIGIT BETWEEN O AND 7
4118 : RETURN ADRE :DIGIT BETWEEN 8 AND 9
:iég : 1Re = DIGIT # (R1)=RCR+!
4121 022444 10571 CK.CHR: TSTB  (Rl) +"CARRIAGE RETURN"?
ulag 022446 00141 BEQ 3% :YES -~ BRANCH
412 24s0 121127 0OO0SY CMPE  (R1),&’, :*COMMA™?
4153 ggausu 00141 BEQ 23 :YES -- BRANC
4125 | g:gs 121127 0000SE CNPR  (R1),#'. {"PERIOD™?
4126 02 1407 BEQ 15 ' :YES -- BRANCH
4137 022464 004537 022416 JSR RS, CK.DEC +*DIGIT"?
Hlsg Sss: a4 43 +NO --
4] 022370 SR RS, CK.0CT :0CTAL
113 Bo5e0g gerse S 1 iR1G1Y SETEEN £-9
:;gi BSSEES ;as 1§: ; ; En i: 3& {
& Ul s Oﬂln
4133 8552& 753 53: 87 (RG)+ :CARRIAGE neruau
413 02251 INC na < MOVE POIN ro chv CHARACTER
413k 02251 4§: MGV (RS),R2 : UNKNQ
41 14 RTS RS :RETURN
413
4139
4150 000001 END

- -— - — - - - —
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RF 008 | sEJ CO0%e
" MACYL! 2T(BSS) 27-APR-7& 16:34 PRGE 8! |
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