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“DTRSA-A__ RH11/RH70 - RSO3/RSO4Y DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 3 SEQ 0067 | MAINDEC-11 
DTRSAA.P11  * STANDARD DEVICE ROUTINE TABLE 

.SBTTL ST ) DEVI NE T 
| e: TITLE nBtnoec- [eovReeee ef - ReoS SOM DEVICE ROUTINE FOR MPG 

;REVISION A’ 

:FILENAME OF “TRSARO.MPG” ON MPG/XXDP MEDIA 

38 . MACY LL: DTRSA’ . DTRSA?/CRE : SYM/DOC=DTRSA? P11 

| § SBRBER tape: PUNCH OTRSAY.RPG/FILE:ELEV 

BS oo0000" .CSECT RIPLI 
b4 -OSABL GBL 

| 66 PROGRAM EQUALS 
67 072460 tTIME=30000 s TIME COUNT FOR INTERRUPTS 

| 68 990196 NRTRK=64. NR OF T KS 
53 0001 NRSEC=E4 :NR OF SEC 

77776 PS=177; :PSid 
7] hoaaie REGNUM=14 ?NR OF DEVICE REGISTERS 
ze 1011 STSLUP=1011 ‘LOOP CONTROL FOR “STSTAT™ ROUTINE 
23 :VALUE TO BE TAYLORED BY DEVICE ROUTINE 

75 -DEVICE REGISTGER NAMES - ipes 
77 
78 
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=PSEL iit 
GO0=1 ) 

JESSE DEVICE BIT EQUATES 
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| OTRSAR.P11 STANDARD DEVICE ROUTINE TABLE 

107 
108 -RSDS DEVICE BIT EQUATES 
1093 ATR=1 
110 

1 =] 

i 
14 : ICE BIT EQUATES i ERS 
17 -SYSTEM FLAG-WORD BIT DEFINITIONS 
ig MMVER=1 : 

5 : : 

DEVICE ROUTINE (OFLGHO) FLAG BITS 
WAIT O=wAIT 

= : CORRECTION 
ANY 1/0 ANY : 

CHOY 1 3170 
TERM=2 ;PROCESS 1/0 TERMINATION 

;ERROR ON CURRENT 1/0 S
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| OTRSAR.P11 STANDARD DEVICE ROUTINE TABLE és 
| 
| ;THE FOLLOWING TABLE IS IN THE STANDARDIZED FORMAT REQUIRED 133 $10 INTERFACE WITH MPG. | 

| 183 pooo00" 910132 LOCZ: .WORD DVREND-. sDEVICE ROUT SIZE IN BYTES 143 DFLGHO: “WORD 0 VICE_ROUT FLAGWORO 
14 ; T 145 ie HERD: 5 WORD 0 Mp0 RCO THRU 18.) 

147 900010" SECT: WORD 9 sSECTOR # (0. THRU 21./19. ) 
i Booats* BO0o00 “HRD 8 ear WORD #5 (NOT USED) 

1 copes" size: “MORD O OF B BYTES TRANSFERRED /GNIRAP FLG | ERAT: 0 ERROR ON ta a 9 fear | OOO0eN" 4 DREGAD: “WORD 172040 FIRST DEVICE RG 
| rane PSWD: Be ayo INT STATUS WORD (BR 5) 
| * 00130 ' HSKEEP-. (ria ROUT REL AOR | pooga5' 001350 oe REPORT. tia BOR 

ie OOD" rate a ae "REL AOR 
is es Bea ef IPRS ee cn 
ies Ses: Baas Hit: ef as Pe Pai GUTS Boe es 
187 SooveB Btaece: koro 8 HEOWERT BiNeey 18 Becta RacYt BR aoe 168 O000b2 DECRSC: oe ore ae 6 ASCII BR ADR 

ee ate es Leet 
a ee Se ne ies i7e oO i0e" 900014 * TWORD — OVREGS- $ADR OF Device REGISTER, NAMES 
15— Gobloe Oobese “HRD KTE- SROR OF PACK Ta EXTENSION 173 00110" OOO “WORD DVMVTE- {ADR OF MODEL VECTOR TaL_ EXTEN. 
181 Soo1i9" bootie HbR BVYus¥= SRR OF Sev INTERFACE WO SYM TEL 

_
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COMPILER TABLES & CONSTANT AREAS 
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COMPILER TABLES & CONSTANT AREAS 
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0S2101 
000 

JOl 

. I TRY/ 

MODEL STATEMENT TABLE EXTENSION 

ASFNTI1: .BYTE 0 
MSFMTe: .ASCIZ Se eapathadae 
MSFMTS: BYTE 77,0 

: BLK 

MACY11 27(732) 

;END OF TABLE 

;DEVICE ROUTINE CONSTANTS & EQUATES = 

0,0,0,0,0,0,0,0 

0,0,0,0,0,0 

=
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D
 

Saba
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hik

 

ND=. 
CNTNUM=CNTEND-COUNTS/2 

: 18 8 
CURFLG: .WORD 0 

Se: 88 
-WORD OQ 

CURCNT: .WORD 0 

;STORAGE FOR DEV REG’S AT INT 

;DEV REG CURRENT VALUES STORAGE 

;BYTES READ COUNT 

;BYTES WRITTEN COUNT 

;BYTES CHECKED COUNT 

DRIVE TI TIMING ERRORS 

;WRITE “he eK 

HEnPenBaptetBogr!”© cmos 
;SIZE OF COUNT TABLE 

ADR oF Byte EOUNT TOFALS 
SELAG WORD OF CURR CHND 

‘KURA Se ABBRESs - 4, 

;NEG WORD CNT FOR CURR CMND 

‘wet 

24-SEP-76 14:12 PAGE 5-3 SEQ 0073 
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INDEC-11-DTRSA-A —_RH11/RH70 
TRSAA.P11 

001260’ 

001264’ 

COMPILER TABLES & CONSTANT 

FI : 

ats 
HSKPEN= 

000000 RPCSI1V 

000000 RPCSeV 

PATCH: 

~ RSO3/RSO4 DEVICE ROUTINE FOR MPG 
AREAS 

BS 

“s
 

KOl 
MACY11 27(732) 24-SEP-76 14:12 PAGE S-4 

core RETRY SNe 

SS FLAG 

;BASE VALUE FOR RSCS1 REG 

;BASE VALUE FOR, RPCSe REG 

;PATCH AREA 

SEQ 0074 



MAINDEC-11-DTRSA-A = RH11/RH70 - RSO3/RSO4 DEVICE ROUTINE FOR MPG 
RSO3/RSO4 SUPPORT ROUTINES ENTERED FROM MPG DTRS@A.P11 
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001406’ 7 
001412’ 004767 
001416’ 011504 
etches 032704 
nO 9 

001432’ 177476 
eaters 
nO ® 

ratte Nise 
Dols" 062700 
BBY. Bare 
nO 9 

001462’ 001374 
1464’ 77 Bbiee” 269 
1472’ 

001476’ 001432 

004374 
000002 

REPORT: 

Ss: 

10S: 

1S$: 

01 
MACY11 27(732) 24-SEP-76 14:12 PAGE & 

-SBTTL RSO3/RSO4 SUPPORT ROUTINES ENTERED FROM MPG 

;DEVICE ROUTINE HOUSEKEEPING 

;JSR_ «RS. HSKEEP 
:.WORD O OR 1 

Se he 
RTRY 

CLR S1V 
CLR RPCSeV 
TST ( + 

BT ‘Re 
BNE 30$ 

BOO aHSKPST-. RO 
MOV #HSKPEN-HSKPST/2,R1 
GR (RO)+ 

C Ri 
BNE 20S 
RTS RS 

WORD FLOWD 

ISR RO, SAVREG 
JSR PC’ SUPTAD 
MOV (RS). RY 
BIT #2,R4 

#177776,R4 

Pe, BeviD 
RY #2 

DISCNT 

R
R
 

SE
ER
 

§ 

mm © 

DO HSKP PER OPSW 
1 = UNCOND. HSKP 

sINIT 8 TRY ATTEMPTS 
INITIAL TOE RPCoL VALUE 
‘INITIALIZE RPCS2 VALUE 
: TIONALLY DO HSKP? 
?N.Y=1 
:OPSW SPECIFY EACH PASS HSKP? 
;Y,N-30S 
:SET UP FIRST WD ADR 

;SET UP # OF WORDS 
;HSKP ALL NECESSARY AREAS 

;EXIT IN-LINE 

S/R CALL 
FLAGWORD “ 

BIT “8 = PROG STANT CALL 
BIT 1 = DO STATUS REPORT 
BIT 0 = DO COUNTS REPORT 

;SAVE REG’S RO - RS 
baat Cine, aL AOR I RS 

:GOING TO DO STATUS DISPLAY? 
sY 
a Store STATUS REG’S 

sDISPLAYING CNTS AT END OF PIS ELING GTS. ALS 
SET UP OF’ CNTS 

-GET # OF CNT 
“THIS CNT WORD = 07 
;Y,N-15 
*DECR CNT 
:CK’ED ALL WORDS? (Y,'N-10$) 
G0 TO EXIT -- ALL CATS ARE O°S 

SPLAY DEVICE I.D 
: V io . 

DOING STATUS DISPLAY? 
;Y,N-DISCNT 

SEQ 0075 



4 1500’ 
4 aie 
4 1$le’ 
480 1514’ 
481 1516’ 8 
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483 1S22" Wey Bleed 
48s 1530’ 
486 1532’ 
487 1534’ 
488 » 001540’ ae Bie: nh ’ 

481 Doles" 
492 001552’ 
493 001556’ 

uae GOL SEN” 
we SIE uae DoLe7e? 
499 001600’ 
500 001604’ 
501 001606’ 

tate 
1616’ 

001622’ 
sos tae 
S06 1630’ 
S07 001632’ 
508 001636’ 
509 001640’ 
510 pts 
S11 1644’ 
Sie 001650’ 
513 001652’ 
514 001654’ 

eie poles” 
ets rater 
518 001670’ 
519 00167e’ 
S20 
Sel 
ass 1674’ 

1676’ 
S24 1700’ 
S2s eG. 
Seb 1704’ 
S27 001706’ 
S28 1710’ 
esa 1712’ 

1714’ 
S31 001716’ RC

RT
SE
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H
a
v
e
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004710 

DISCNT: 

RPTLP: 

RPTBAS: . 

RPTEND: 

DVREX: 

REPTBL: . 

a 
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42
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CMDCSK-RPTBAS 

MACY11 27(732) 24-SEP-76 14:12 PAGE 6-1 

; SET 9 atwiimeddus 
sLAST INT 
;SET UP ® OF REG’S 
sALL REG’S = 0? 
:N, Y-40S 

; ISSUE ’AT LAST INT’ MSG 

;GO DISPLAY STATUS AT LAST INT 

; ISSUE *CURRENTLY’ MSG 

;G0 DISPLAY CURRENT STATUS 

gg gree Hm 
ice Up OF WORDS 
:SET UP ADR OF CNTS 

SET UP TBL AOR 

;MOV_MSG POR TO S/R LINKAGE 
:SAVE ALL REG’S 
GET CURRENT COUNT 
‘CONVERT IT TO ASCII 

RESTORE REG’S 
‘POINT AT NXT CNT 
; DONE ALL WORDS? 
:Y N-RPTLP 
:GO ISSUE COUNTS MSG 

; ISSUE “END OF REPORT” MSG 

;RESTORE REGISTERS 
;SET_UP RETURN POINT 
sEXIT IN-LINE 

SEQ 0076 
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ek et we RH11/RH70 - RSO3/RSOY DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 6-2 SEQ 0077 
DTRSAA.P11 RSO3/RSO4 SUPPORT ROUTINES ENTERED FROM MPG 

001720" O1 ie Sree fees 
et 

535 ie oe ee ae 
537 001732’ 005427 “WORD  CNTHCE-RPTBAS 

001 ° “RPT 

cs flr: tev iiee STR Reta 001740" 11 ‘ TRTY-RPT 
4 001742" “WORD CNTINT-RPTBAS 

543 
cu4 
Sys 
54 s TIMEOUT ERROR ROUTINE 

eH8 ;JSR RS, TOUTER S/R CALL 

001734" 04067 003734 TOUTER: JSR RO, SAVRE G ;SAVE ALL REGISTERS = sea 

{52a Bosses Je Re ET AP fe 
1760’ 177 . WORD estar 
17be" 002544 JSR ; 5, 1VECT 3K I FT HAV HAVE VECTOR CONTROL 

> 142714 > $100, (RY) Re T 
teat bos? > beso ion PCURINTV iat i § FYebhue VECTOR 

* 042713 000010 10$: BIC #WT4IOT, (RB) *RESET WAITING FOR I/0 FLG 
, 7? 002560 ISR Rs é ISSUE 1/0 TIMEOUT ERROR MSG 

18; 7? 003702 . ior . yor pee sRESTORE REGISTERS 
002016’ 012605 MOV (SP)+.RS :REMOVE RETURN ADR 
002020’ 000177 176024 JMP JCUPGER :GO TO ERROR EXIT 

;KILL USER PROGRAM ROUTINE 

SR 
RR
ER
 
RR

MA
 

SS
 
Sa
 

das 
sep 

a 
aa
y 

cas
 

ry 3 S/R CALL 
MUST no RIN PROG TBL ADR 
STROYS RO 

rsa Gagees dasave a ei VECTOR CONTROL? Bos0s4 Ogu? Bee RCL my { “PaNE 5 
002036° 132711 000100 BITB #100, (RL) :1§ INT ENABLE SET? 

Bes aag creat 000100 Bies #100, (R1) Yate 108 ENABLE 
0020S0’ 004767 O0243e 10$: JSR PC RINTV RESET INT VECTOR INFO 
002054" KILLEX: RTS RS EXIT IN-LINE 
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“L1-DTRSA-A RHI 1/RH70 - ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 7 SES 0078 Pil NONSI70 FUNCTION ROUT RES 

-SBTTL RSO3/RSO4Y NON-1/0 FUNCTION ROUTINES 

;"STEPUP™ FUNCTION ROUTINE 

;JSR_ = RS,STEPUP) = © «Ss FUNCTION CALL 
; -WORD FACTOR INCREMENT 

ire ea py 

mike 
2 8 IN RANGE? 
3N 

Steed fa i wn 

;EXIT TO USER PROG 

. pe 000036 STEPUP: 

STEPU2: 
1 

020104 STEPUI: 

l 

STEPEX: 

ae
s 

SE
C 
e
A
e
S
 ie
s 

e
p
s
 

et
n 

pe
 

z 

STPCOM: 
MOV TRAK,R1 ;GET STARTING TRACK 
MOV SECT si : AND SECTOR 
MOV TRK RY GET NR 
HOV 8NRSEC;R3 
RTS PC 

: AND NR oC Fors . 

;“STEPDN” FUNCTION ROUTINE \* 

iTioro Nee BeCReneNT FRE TOR 
‘BO oe cR FBETOR FROM SECT 8 
: 8 IN ; 

>
)
 % 004767 177752 bo
 

8 © DECR 
sxe T AGAIN 

S$ 8 IN RANGE? 
iN 1-81 
io 1Y eat 

Re 

pe
 

;"WAIT™ FUNCTION ROUTINE | 

;JSR = =RS,WAIT FUNCTION CALL 

002172’ 042767 100000 175602 WAIT: BIC SWAITMO , OFLGWO ;RESET THE “NOWAIT” FLAG 



| MRINOEC-11-DTRSA-A 
DTRSAAR. Pil 

NI
CS
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ba 
S
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e
e
 

O0e22e” 

002232" 
002240" 

SE 

052767 

042767 

C02 
1/RH7O = RSO3/RSON DEVICE ROUTINE FOR NPG 

ied = i 

100000 175562 

177030 

177020 

177012 

NOWRIT: 

APORT: 

BPORT: 

ge PE RINTY" 
RTS 

;"NOWAIT" FUNCTION ROUTINE 

; JSR RS ,NOWAIT 

| ss SANS, Lae 

;"APORT” FUNCTION ROUTINE 

; JSR RS ,APORT 

BIC #PORT ,RPCSIV 
RTS ne 

;"BPORT™ FUNCTION ROUTINE 

; JSR RS, BPORT 

BIS SPORT, RPCSIV 
RTS RS 

;"000" FUNCTION ROUTINE 

; JSR RS, 000 

BIC SPARITY,RPCSEV 
RTS eS 

MACYL1 27(732) 24-SEP-76 14:12 PAGE 7-1 

LL Pb 
IT IN-LINE 

FUNCTION CALL 

sn 

FUNCTION CALL 

RESET THE PORT BIT 
sEXIT IN-LINE 

FUNCTION CALL 

;SET_THE PORT BIT TO B PORT 
;EXIT IN-LINE 

FUNCTION CALL 

;RESET THE PARITY BIT 
sEXIT IN-LINE 

SES 0079 



ee _—.— —- = — _— ee 2 1 — aa 

002 
MAINDEC-11-DTRSA-A -RH11/RH70 - RSO3/RSO4 DEVICE ROUTINE FOR MPG MACYL1 27(732) 24-SEP-76 14:12 PAGE 7-2 SEQ 0080 
OTRSAA.P11 RSO3/RSOY NON-1/0 FUNCTION ROUTINES 

67s s"EVEN" FUNCTION ROUTINE 
g sJSR RS, EVEN FUNCTION CALL 

ogese* 052767 000020 177002 EVEN: B15 — sPARITY,RPCS2V :SET THE PARITY BIT FOR EVEN , Paeeee RS SEXIT IN-LI 

;"BAION” FUNCTION ROUTINE 

;JSR  RS,BAION FUNCTION CALL 

. Yd ON: »RPC ;SET_T T SNE HERE OMG re som ya. rose he 
;"BAIOFF™ FUNCTION ROUTINE 

;JSR = RS, BAIOFF FUNCTION CALL 

P
R
E
B
R
E
B
R
B
I
R
R
 

Oe
 

ded 
t 

002272" 042767 000010 176762 BAIOFF: BIC sBAI,RPCS2V SRESET THE BAI BIT yoee7e* O4e767 He 6 OU EST ince ine 54 : Ue SU



MRINDEC-11-DTRSA-A_ — RH11/RH70 - RSO3/RSO4Y DEVICE ROUTINE FOR_MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 8 SEQ 0081 
DTRSAR.Pil RSO3/RSO4 NON-INTERRUPT TYPE 170 FUNCTION ROUTINES 

33 .SBTTL RSO3/RSO4Y NON-INTERRUPT TYPE 1/0 FUNCTION ROUTINES 

701 
202 "CRESET” FUNCTION ROUTINE 

ie ;JSR RS, CRESET FUNCTION CALL 

002302’ 004767 001722 CRESET: JSR PC, CKDBSY G0 CK IF DEV IS BUSY 

Pie Giene: feenee 17Sson Be uN ree oe t , lect TIME ou chanel count 
710 002320’ 052764 oo0040 000010 BIS 8CLR, RPCS2(R4) 
71 4? 10$: TSTB RY) : READ eet 
zie 33 if Y- 

‘Tt ? 
1 tY Nel 

ISR RS, ERRCS :G0 ISSUE CRESET TIMEOUT ERROR 

:GO TO ERR RET POINT IN MPG 
20$: RTS RS EXIT IN-LINE TO USER’S PROG 

720 
s"DRESET” FUNCTION ROUTINE 

733 RS = USER PROGRAM RETURN ADR 

725 ;R3 = PROG TBL | AOR 

es FER" PUNE RESET ON CRE ION CALL 

7e9 902352" 912702 990011 DRESET: HOV / Sereere 00. Re :SET up DRESET CHND coDe 

el Nee Biases boneso i PC, ACQHSK fe Re peri : 3 DISK 
733 ouesre" 7 000300 175402 BIS ACAD ISUFANYIOI , DFLGHO er Site Ene 

* 010214 MOV (RY) ; 
73S O0c402’ 012700 oo0024 MOV 820. ,RO T UP DELAY CNT 
ei aa thie 30S: ie Ds : F MICROSECONDS 

’ 4 (R4) :1S ERROR BIT SET? 
733 th 1obG21 EPL SOS 1S 25s 
740 Ode4ie* O3e714 60000 BIT ——_STRE#NCPE, (RY) TRE OR NCPE ERR BITS SET? 
oa pesasq° nee) 040000 00012 Bt tPeR, RPDS (RY) Batoe Suey BIT SET? 
m3 b0e42" 001005 : BNE 40S oat 

745 cant B70 pppaee BIT MYATA,RO’ 1 Rie “ata Suman 

aus DOSE’ bbe 7? 002110 40S: FER Se REPORT NON-INT TERM ERROR 
748 ceed eae ; . WORD NOt FERCERMBAS 
743 000454" 000177 175370 JMp :GO TO MPG’S ERROR RETURN POINT 
750 O0e460’ o0d20s SOS: RTS EXIT TO USER PROGRAM 
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ROME: 

ee -- + 

MAINDEC-11-DTRSA-A 
DTRSAR.P11 RS03/RS0M (RONCINTERRUPT TYPE 17" F ONCT 

FO2 
NE FOR_MPG 
ON ROUTINES 

;HOUSEKEEP THE DISK 

” MOV 

ove 
CMP 
BLOS 
MOV 
INC 
DEC 
JMP 
MOV 
ASL 

AbD 
MOVE 

bd Bis 
005001 CLR 

Boeriy ooue les: HY 
010000 000010 T 

1413 Q 
1 TST 

; PN 
12764 000100 o0009! nove 

Oie7es 002716 000230 16S: HOV 

bueres p7eH60 999939 GOTDSK: att 

Giver onerm opwece = BN 
on a i ; BL 
rate 040000 000014 BIT 

127 00005 a 

r eae, 002750 000146 MOV 

i. ese wos; Me 
16400 00016 MOV 

;JSR PC, ACQHSK 

MACY11 27(732) 24-SEP-76 14:12 PAGE 8-1 SEQ 0082 

S/R CALL 

IRS = ADR AFTER USER PROG JSR 

R1,-(SP) 

a R1 
(R1)+. MYATA 
(Bi) ) OTHATA 

R1 
aw coer 

) 
Bee cance 

Rl 
1 

#100, 1(R4) 
12s 

»ACQEAD 

ON oe 
sMOL, (RY) 

FL Pr earS , ACEO 
ACQE 
Rl 
(R4) 
100$ 
SUNS, RPER1(R4) 

1,85 

Off TUE-ERPERS, ACQEAD 
ia 

PAS (RY) ,RO 

;SAVE R1 

; SETUP INTERRUPT TIMER 

Bt Ty tT 8 ERR MSG 

I 
THE ATA {rae FOR 
THIS UNIT 

; STORE ane BIT MASKS FOR 

ites PAY T 8 BAI ny IN UNIT 8 

NTO 

ghbasitn ORTVE? 

iFIRST * 

eB on 
ee and ® AGAIN 
:SET UP OF 

REPORT THE 
SELF INT I 

bes OF Bhager ERR MSG 

aa aoe 
ne T AN UNSAFE ERROR? 

ane ME THRU ON THIS ERROR? 

TERS aor OF ae ERR MSG 

ary epee 

IST DRIVE ERR MSG 

T TIMER 
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St let ea VICE ROUTINE FOR MACY11 27(732) 24-SEP-76 14:12 PAGE 8-2 SEQ 0083 
| R03 /ReON NON NON- INTERRUPT wre 16 FUNCTION ROUTINES . 

TINITUS-ERMBAS, ACOEAD ist ADR_OF UNSAFE ERROR MSG 

as 98780; A057 ih i :18 THERE AN ATTENTION? 
10 Shered* S36709 000172 ? HATA, RO Mt ONLY? 

HE ; 769 00162 RYATA, RO i "Se ALSO? 

HS Bra: HRS HERE ooo = lA ESP ac agate 
Bi? 0e754; 010064 000016 708: RO, RPAS(RS) fest often a ATA a LINES 
819 ? 175034 80S: RRI ;ERROR ON PREVIOUS 1/0? 

; ooo200 BANY IOI , DFLGWD ial 17 CMNDS BEEN ISSUED? 

p
b
s
 
n
b
a
 mi

ne 

#ANYIOI :SET FLAG TO PREVENT L 
BTRE!DCCODE! GO, (R4) $R0 RHI} &, ORIVE, CLEAR 

| SOs CK N 
ERRI ;HSKP ERROR INDICATOR 

| : DFLGWD : 3 FLAGS 
| (SP)+,R1 *RESTORE R1 
| RTS PC EXIT IN-LINE 

10304 Ri, (SP) ;SAVE R1 8 R2 

0030S2° 004567 001504 Rs ERRCS ;STORE CURR STATUS 8 REPORT 

Gosoes" Sisete AEOER TNS TOE ERMBAS iT ERE, Re 
003062? 012601 - . (5P)+'RI 
903064 74 BS, aCUPGER :88 [0 MPG a8 ERROR RETURN POINT 

, 7 001134 ACQGDK Y CK IF Dev IS BUSY 
003074’ 000167 1 ACORTY :GO TRY AGAIN 

RO
BO
 

R S
S 

aa
n 

tOo
 

SA
MI

R 
CO 
RS
 

Ba 
SO
OT
 

ee
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SR
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e
 

e
e
 

902100" 1, 003102" O02" 378 
003104” 004, 373 
003106" 919 10; 367 

ae : 003114" 1 e 100,277 
ooslie’ 200 177 200, 177 
903120’ o00000 MYATA: g 
003122” 000000 OTHATA: 
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MACYLL 27(732) DEVICE ROUTINE FOR MPG 
1/0 TION ROUTINES 

RH11/RH70 - 
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| NAINDEC=11-DTRSA-A RHL1/RH7D — RSO3/RSOY DEVICE ROUTINE FOR MPG MACYL1 27(732) 24-SEP-76 14:12 PAGE 91 SEQ 008s 
| DTRSAA. P11 RSO3/RSO4 INTERRUPT TYPE 1/0 FUNCTION ROUTINES 
| 310 ;"SEARCH” FUNCTION ROUTINE 
Be | ;JSR -RS,SEARCH = - “FUNCTION CALL 

«ts BRSBSd> BISFAT BBRAEA mie Ry Se Rn HSET OP Chto FUne woro 
«YB OR344 DONE? O0N7E0 1SR Sut’ oe _I5 Busy 
| 316 poseey BA cine 360 TO PROCESSING 



MAINDEC-11-DTRSA-A = RH11/RH70 - RSO3/RSO4 DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 9-2 SEQ 0086 
DTRSAA.P11 RSO3/RSO4 INTERRUPT TYPE 170 FUNCTION ROUTINES 

; INTERRUPT TYPE 170 FUNCTION COMMON PROCESSING ROUTINE 

;R4 = AOR OF RPCS1 DEV REG 

I, : SRS FE wo 
;RO = ADR OF BYTE COUNT, IF APPLICABLE 

;CMND FLAGWORD FORMAT: 

:BIT 7 = 200 = PERFORM RETRIES ON CMND 
‘BIT 6 = 100 = NOT USED 
AY a: Oe) : Serene avin am 

;BIT 3 = O10 = See AGE Toh 
‘BHT ¢ = B83 on et all 
;BIT 0 = 001 = 4 ARGUMENT CMND 

| — BR anaAeR REM res HOSERESP OTHE DISK 

WS BOA IPH ce | Re, : SAVE CODE 
#3,R1 sTHIS, CAND HAVE BUS ADR & WD CNT? 

(RS)+, CURADR :STORE 2 WORD BUS ADR 
(RS )+, CURADR#2 
(RS)+, ;GET BYTE COUNT 

;MAKE IT A WORD COUNT 

B now Rg Fp em 
#1:R1 THERE A 4TH WORD? 

198, sYeN AGS» 

S0
88
 

RS
et
 

ss
er

 
ea
se
 

10S: 

RYRY, CURRTY HINIYIALIZe RETRY COUN 
? alate INTEAD ‘ae ERHINAT TON A BREOR Met 
7 i BIS SOOTERM, BFLGhO” THE “PROCESS, TERMINATIC:" FLAG 

Dosios Oee7e7 00000 174372 Bie sero autanio or,or.owo $8er Bo Yectes ARaaem™ UAC 
a oo5767 174364 TST Oro ih P 6lT Set? 
bos4e0° Oie7i3 000010 BIC aUTHIOT, (RQ) sRESET WAITING FOR 1/0 TERN 
003426’ 174414 40S: JSR RS, actogsy ;WAIT FOR 1/0 TO COMPLETE 

3° ower O007e2 JSR PC, PROCTM ;GO PROCESS TERMINATION 
003436" SOS: RTS = RS’ ;EXIT IN-LINE TO USER PROG 

| 
i
n
e
 

a
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E
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SEQ 0087 24-SEP-76 14:12 PAGE 9-3 
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MACYL1 27(732) ROUTINE FOR MPG 
TION ROUTINES 
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NAINDEC-11-DTRSA-A__ RH11/RH70 - RSO3/RSO4 DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 10 SEQ 0088 
OTRSAA.P11 RSO3/RSOY INTERRUPT SERVICE ROUTINE 

101 .SBTTL RSO3/RSOY INTERRUPT SERVICE ROUTINE 
1 

IBis Besecs: Gee? BGBRd6 Per INT: Fen RO Fa t20"SrGke ALE BEV Recs 
1016 ; desl .WORD [StAT-. 
101 175446 INC NTCNT ;ADD 1 TO INTERRUPT CNT 
1018 003564" 7 002146 JSR PC, SUPTAD B RPCS1 AOR’S 
His eee: aces my ae es, 
1021 003576’ 100426 BMI —CKSC iN NY -CKSC 
ie 103600’ 000040 Bo #40 8 Fre TO SET ATA? 

i Sie OSe7e7 1 74160 SETERR: BI SIOERR oro i " es FLAG 
HS Be es BR armen OM FG BSR ae Pesaro 
1 * 001403 BEQ  —INTEX 
1029 O03b36' O16467 O00002 175406 | MOV RPWC(RY) FINCNT 
1031 bosesa’ OOOl%? 17220 ‘ee ORtNINT moma 
1033 003654’ 032714 020000 CKSC: BIT  § sMCPE, (RY) ;MCPE ERROR SET? 
1 ; DoL4de Q 3N, Y-HARDER 
ibe Hee: BBE, BRB ff , «1836 Otaeeb’ Oser14 aes: BIT TRE. (RY) TRE ERROR BIT SET: 

| iGse bose 74 B327e4 40000 o00012 BI BERR, RPDS(RS) no SUMMARY BIT SET? 

RES oes he || RE: «10a 0” 1 BIT  MYATA,RO ny ATA BIT SET? 

D3 Te’ 010064 HOY RO, RPASCRH) T OTHER ATA BITS 1B HS: BLOG! BRIE Rae ET PEE 
1045 003726’ 001335 BNE CLRWTF nah 
1046 003730; Gab7e4 177164 OO0016 30S: BIT YATRA, RPAS(RS) ATA SET 
ips thar rae 000040 40s: BIT 20,81 em TO SET ATA? 
104% ; 1 C : 1050 1 003073 00500 HOV SUXPRTA-ERNBAS, INTEAD SET UP UNEXP_ATA ERR MSG ADR 
101 003754" 000717 BR SETERR 360 TO ERROR EXIT 
ites 903756° 032764 037400 OO0010 ERRFND: BIT »RPCS2(R4) ; UPE/NED/NEM/PGE /MXF /MOPE 
{ : 0307 7 000014 BIT 7, RPERI(R4) His FOPT ULE” tAE “AOE /PAR/ RMR ibs osree Ooi6o Sibu kee ay 
1067 003776" Gae7b4 140000 000010 BIT #140000, RPCS2(R4) :DUT OR ce IN RPCS2? 
1053 00400" athe 010000 000014 BIT a0 0000, »RPERI (RY) iDtE EIN. 
061 OOMOle’ OOS7e7 175204 cKRTRY: TS? RIRVIP ALREADY DONE RETRIES ON THIS CMND? 
1062 O04022’ 001036 S$ 
1063 Sats Sbisee 175224 TST — CURRTY ARE g Retares SPECIFIED? 
i 1462 Q HARDER 
1065 ’ 032764 100000 000010 BIT #100000, RPCS2(R4) iad ERROR? 
1066 04040" 001403 BEQ =e :Y,N-4eS 
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M02 
i St he - Olam T SCRTICE Routine ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 10-1 SEQ 0089 

1067 
1 CK K RETRY COUNT COUNT ie ee ee 
re Fre CNT foo of TO mere count COUNT 
1 BR So 
1 SOS: BIT #100000, RPERI(R4) 

i id tl ior 3 ae meray count 
i 52S: BIT RPCS2(R4) aa 

1079 NC i 1 0 COUNT 

ine vom Ur eos ORT sven RETA (Fhe b0s) 
1082 MOV WRTYEXH-ERMBAS, INTEAD iT UP ‘AE TRIPS ERR MSG ADR 
1 BR ISE 

te om fe itty Shea, 
1086 MOV TRE! DCCODE! GO, (RY) are RH11 & DRIVE CLEAR 
1087 MOV Re 
1 JSR SUIORG : DEV 
1089 MOV sI TIME, PTOCNT(R3) 0 COUNT 
1090 MOV R2, (RY) gsut THE THE ont CMND 
1031 IMP INTEX e6 0 INT EXI 

1033 HARDER: BIT #UNS  RPERI (RY) s18 tt UNSAFE BIT SET? 

1096 jseter: IMP) | SETERRe ok To ERROR EXIT 
iba CKCORR: BIT 3100000, RPERI (RY) $90 19 eRe 
1098 BEQ : 
1099 BR CKRTRY YES 
1100 
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MAINDEC-11-DTRSA-A__ RH11/RH70 - RSO3/RSO4 raey ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 11 SEQ 0090 
DTRSAA.Pil SUBROUTINES FOR RSO3/RSO4 FUNCTION ROUTINES 

1108 .SBTTL SUBROUTINES FOR RSO3/RSO4 FUNCTION ROUTINES 

He ;CHECK IF DEVICE IS BUSY AND WAIT IF IT IS 

i ;JSR PC, CKDBSY S/R CALL 

ios ‘DESTROYS RO,R3,R4 
1110 : R3 = PROG TBL ADR 

Hi : ten 
Hig GBS: STE BRE IRESY RTBU FT BaP © oS O'S 
111 po4e42” 77747 BIC 8177747,RO : ;RESET UNI TINIT 4 $0 OTHER BITS Hie Bes: fines ABR eee TE Bra ie geese des Oe ee 
tia rite Ti oees 000010 MOVB (SP)4 RPCS2CRY) GET fees] Rec UNIT # 
tel 000100 BIT #100, RO jINT_ENABLE ON? 
L183 er ss 173550 15S: AER Re aclOBSY CONTROL 
tie Oove76" ae, Be 10$ GO CK AGAIN 

1126 bo4300; 932767 o00002 173474 : BIT SDQTERM, DFLGHD ; SHOULD PROCESS PREV TERMINATION? 

1128 004310’ 004767 oj0044 JSR PC, PROCTM tab P GO PROCESS NATION 

He} dials: Biter xs: fy trap, so tue Jet ee i131 bowses" olere? 173600 Goodde HOV : Slo VECTOR 
Lize Oousse* OONS77 173530 on ten RS, SSETVEC j60 SET UP INTERRUPT VECTOR 
1134 , 45$:  .WORD XXXX : PW 
1135 Su" sagan -WORD  RHPINT-. > REL INT ROUT ADR 
1136 GOH" 010567 174664 ia MOV RS, ERRADR SAVE CURR USER STMNT ADR 

1138 004356’ anion? _— RYE : ;EXIT IN-LINE 

Lat ;PROCESS TERMINATION OF PREVIOUS 1/0 FUNCTION 

iia JSR PC,PROCTH S/R CALL 
1146 ;R3 = PROG TABLE ADR 

1147 DESTROYS RO 

Lis 004360" 10146 PROCTM: HOV Ri, =($P) ;SAVE R1 & R2 

ties pease: sever 99902 173410 et rheee DFLGWD Regt PROCESS, TERMINATION FLAG 

1154 raed D16700 174642 MOY CURCNT, RO ari IN ee WORD CNT 
1182 Bowtie Bie7oi 174636 a oe Rete TNAL 
1157 004414" 100001 BPL 10$ IS IT NEGATIVE? (Y,N-10S) 
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000132 RS ERRI 1/0 TERMINATION 
, ooog24 orate : RINTV T THe Is INT aiEcToR 

| oO i a coe 
| . 173356 6S, aCUPGER ;G0 TO MPG ne RETN POINT 

| eo 0000 PROCEX fa ‘Seg of ai ‘YgcroR 

, RTS EXIT IN-LINE 

;RESET INTERRUPT VECTOR S/R 

i mst ctntAlN PROG TB ROR 

: RS, TVECT WAVE VECTOR CONTROL 5 ee 
SR 

. WORD 
TS oat IN-LINE 
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173342 Be
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; TEST INTERRUPT VECTOR S/R 

Tree oxoe ree TERTED IF NOT SAME 
:Ra MUST CON CONTAIN PROG TBL ADR 0
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Nedb 20s fA: CURR INT VECT AOR 
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005726 TS1 (RS)¢+ :BYPRSS BR INST IN S/R CALL 
eeerus TVECTX: RTS ae sEXIT IN-LINE 
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-DTRSA-A Re ede REGS hain FURCTioN eoUtinese MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 11-2 SES 0092 

;ERROR INFORMATION DISPLAY S/R 

f ere at ES a W/O STORING 

iDéstaovs RO,RIGRe 
* OO4SE7 001170 ERRCS: JSR. RS,STSTAT ;STORE CURR STATUS 

 Olerer Pais GBtels RV se mae Sn cen peal 
i ee 90040 — nay ies Bt aan ie! INT STATUS 

: ae e: 3 i hea BES BR SN ensue Eth ST Becca 
: g20000 000002 ep SPRONER , POPSW(R3) ERROR PRINTING INHIBITED? 

iy 00167 00424 es: te x ii 10 EXIT 
; O10SH6 "MOV RS, =(5P) 

CLR RY T_USER MODE PRINT FLAG 
Ee BB ran =| foe ed 
; a 001526 “eg RS PRINT Matas THE “BEFORE ISSUING 1/0" MSG 

14° ' sf 
, 3° OO4SB7 001514 6S: me RS, PRINT SBRINT THE “AFTER ISSUING 1/0 MSG 

OL 8s: MOV ' ;GET START AOR OF ERROR MSG 
a rs od 0 | OtROVRO 
004740" 012701 177777 MoV = 8-1, R1 i ihe NSG_LENGTH 

744? 10s: MOR 

es ge BOLsee Soma Re, PRINT a ant ERROR Mee SPECIFIED 

Bosvee' O2e7e? 177770 00314 : ERMGAS,, #INVOVN-ERNBAS INVALID UNIT & MSG OR HIGHER? 
004774" 103115 BHIS  ERRSNM Y~ERRSNM 
Be: ER conus Bila © ARNT coe en men 
DOS00%" 019700 ns04 nov ae = ;SET UP AOR OF ERROR CODE TBL 
Soebis’ Of ROY OPC ARR ;SET UP AOR OF STORED DEV REG'S 
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e
n
e
e
n
r
e
e
e
e
e
r
e
e
e
n
e
e
e
e
#
k
e
e
e
s
e
e
e
e
e
e
e
e
e
e
e
 

& 

6
8
°
o
u
z
,
2
 

S
8
2
N
z
2
4
 

Ae 000166 

172770 

TT ER RA RE 

e
n
 
e
e
 

+
 

B
e
s
 
a
e
 

e
e
e
 
e
e
n
 
e
e
n
 



1333 

E 
ies & 

Pi
na

ta
 

S
e
 

ee
 

e
e
 
e
e
 

IS
S 

SS
R 
R
R
R
 aNY

 
R
R
a
R
R
M
A
 

a 
a
R
 

OTRSAA.Pil 

w
n
w
e
w
e
#
e
#
e
g
s
g
e
s
e
#
s
e
s
#
*
e
#
e
#
F
#
t
b
b
e
8
 @
 

. 

. 

. 
L
b
c
c
i
 

dsl
 d

een
sma

ll 

060100 

MRINDEC-11-DTRSA-A — RH11/RH70 - rt 
SUBROUTINES FOR RSO3/RSO4 FUNCTION 

002162 

RSO3/RSO4 

ERREX: 

DEV NE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 11-4 

R1,RO sPOINT AT NXT STMNT 

i ee caer ee PC, RI :SET UP DATA 
sStMNUM-. Ri 

Seth une HEEW'E ou plerns 10 SPACES 

STHNNG-. : 

(SB, RS ;RESTORE RS 8 RY 
(SP)+°R4 
13 sEXIT IN-LINE 

;ERROR MESSAGE CODE TABLE 

-
-
 

-
6
)
-
4
8
-
<
4
 

+
0
 

S8
28
 

BBB
 

O
4
4
 

0
-
4
-
4
 

0
-
4
 

RB
RS

 
BR
RR
BB
RR
SS
 

o-
4b
 
2
0
-
4
0
7
]
 

4
 

0 
4
 
4
a
 
e
t
 

4
 

3377 = GO TO NEXT DEVICE REGISTER WORD 
;376 = GO TO NEXT DEVICE REGISTER BYTE 

'BYTE 0 CONTAINS FLAG BITS 8 1.0. NAME LENGTH 

BITS 0-2 = LENGTH OF BIT MASK + I.D. NAME 

z USED 
= 11/70 ONLY ERROR 
= Bit = 0 IS AN 

‘BYTE 1 IS THE BIT MASK 

‘BYTES 2 THRU ? ARE THE BIT’S ASCII I.D. 

<003> <200> /SC/ : - BYT <003> <200> /SC/ _;RPCS1 - BYTE 1 

<005> «O40 /MCPE/ 

<«104%><010> /DVA/ 
376 
 eAptaaeee ete 

2 77 
377 

« >/DLT/ 
« >) / 
« > / 
« > / 

004 > <002> /MXF/ 
00S><001> /MOPE/ 

TconortroN 

T3 
BIT 4 
BITS 
BIT & 

sRPCS2 - BYTE | 
< 

< 

« 

< 

< 

< 

377 
<«004> <200> /ATA/ 
< ><100> AERR/ 

><O040> /PIP/ 

;RPOS - BYTE 1 

SES 0094 



SEQ 0095 24-SEP-76 14:12 PAGE 11-5 
FOS 

CE ROUT me MPG ACYL 27(732) 
ION ‘zh MAINDEC-11-DTRSA-A_ —RH11/RH70 - RSO3/RSOY DEV 

SUBROUTINES FOR RSO3/RSO4Y FUNC | DTRSAA.P11 

;RPOS - BYTE 0 

;RPER1 - BYTE 1 

;RPAS - BYTE O 
> /ATAG/ t 

(DOS) (DO) “AT 

Be) ie 

o
r
.
 

f
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

we 
ee 

r 
131 

13 
16 

1 

a
e
 

fe 
e
d
 

4
 
o
d
 
e
d
 

oe 
4 
o
w
 
G
G
 

;RPCS3 - BYTE 1 (11/70 ONLY) 1 
1 

<O046> <040> /DPEEW/ 

<O046> <020> /WCEOW/ 

<046><010> /WCEEW/ 

-ASCIT 

-ASCIT OS3420 042503 

041527 O42S0S -ASCIT 

; TABLE TERMINATOR 

te e
r
r
r
 

u
a
e
 
n
e
 

p
i
 

lh 
l
h
 

h
o
i
 

lh 
pil 

y
l
 

lh 
hh 

i
l
 

oll 
hh 

p
l
 

bh 
bh 

p
e
 

p
h
 
p
e
 

p
t
 

p
h
 

9
k
 

h
i
 

R
e
 

—
—
 



“11-DTRSA-A_—-RHI1/RH70 - INE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 12 SEQ 0096 "Pil SUBROUTINES FOR RSOG/RSDN DEVICE ROUTINE 
.SBTTL SUBROUTINES FOR RSO3/RSO4 DEVICE ROUTINE 

;SAVE REGISTERS RO THRU RS 

;JSR RO, SAVREG S/R CALL 

SA : ~ ‘ VREG nov Bl. SAVE RO THRU RS 

R3,-(SP) 
MOV RY, ~( 

NOV Ri’ Pc sEXIT IN-LINE 

RESTORE REGISTERS RO THRU RS 

;JSR RO, RESREG S/R CALL 

RESREG: TST (SP)+ REST T 1st Ne as RESTORE RS THRU RO 

MOV (SP)+;R4 
MOV (5P)+°R3 
MOV (SP)+)Re 
MOV (SP)+'RI 
RTS RO sEXIT IN-LINE 

;SET PROGRAM’S PROG TABLE ADR IN R3 & RPCS1 ADR IN RY 

;JSR  PC,SUPTAD S/R CALL 

1 ’ O10 SUPTAD: MOV PC ;SET UP LOCATION ZERO ADR 

il opera tee { ar ODE. A SUBTRACT PROG TBL LENGTH 
i Saree Glanes 7=O mm peso ‘sieht 
1455 

1357 ;STORE DEVICE’S STATUS REGISTERS 

ie3 Bla Fuge HE Se von 
1461 :DESTROYS RO,Ri,R2 

1 STSTAT: R1 T ST ADR & MAKE 

i oS aL TT ARSUTE oon 
1466 MOV RO,-($P) 1 ln 

1468 noY #STSLUP Bb TWO 8 LObP COUNTS 
1468 BIT acPu70, aCSYSFW AURNING ON AN 11/70? 

145 108: NOY +00, fis atu hv feo _— 



| HO3 
| MAINDEC=11-DTRSA-A RHI - V INE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 12-1 SEQ 0097 

D Pll SUBROUTINES am Reba Rebs opeyee” Root tee 

1473 , pece : INISHED WITH THIS GROUP OF REGS? 

tise eae , ibs Ce Op NEXT LOOP CNT 
14 * 00141 aro” aes itr PRcces? (N. Y-30$) 
14 ’ Ol MOV PC = {SP ‘SET UP CURRENT STATUS 
14 , 173100 sCSTAT-. , (SP) : BOR 
14 . ff RL (SP)4 sSTORI STATUS FOR INTERRUPT? 

1461 006040" 000200 eit #200, 3(SP)+ :0 TP READY SET IN RPCS2? 

185 Boece” tae iy (RO)+, (R1)+ :St 

ies Bice iss: Fer SPs EFAKe UNUSED ADR GEF STACK 
1 eee ooo002 20$: ADD #2, RO : OF REDE 
1487 006060" 1 CLR (RL + sSeT S STORAGE TO 0’S 
1488 , BR 10$ :G0 DO SECOND PASS 

| 1469 906064" 0020S 30$: RTS RS ‘EXIT IN-LINE 

| 1491 
1436 DISPLAY DEVICE I.D. & UNIT 8 

1433 ;JSR PC, DEVID S/R CALL 

| 4496 ;R3 MUST CONTAIN PROG TBL ADR 
1437 :DESTROYS RO,R1,R2 

1499 ’ O1 1460 DEVID: MOV #"03 s INITIALIZE TO RSO3 
1500 ooeure" hee 000032 BIT $20. PROLCD(R3) :1S i AN ? 

eee my ie i: , N3°-Neh - 6 

1 006106’ sees N00S22 10$: MOV RO UR NG+ + TBTLOR DEV ID MESSAGE 
1504 006112’ 012767 000026 o000S6 MOV " DEVINE : NIT 1ZE TO NORMAL MS 
1505 0061 ; 116300 9000335 MOVB (R3), RO : UNIT # 
1506 006124’ 000007 CMP RO, #7 :VALID UNIT 8? 
1 006130’ 101007 BHI DEVIIV sY ANDEVI V 
1508 5061 , 171722 J RS, IBTASLZ iC # TO DECIMAL ASCII 
1 136’ 14 WORD I-. 
1510 006140" 016/67 000S12 o00s04 HOV UNASCI+4, UNASCI sMOVE ASCII # TO 1ST TWO DIGITS 

eid reat Nea 000032 000020 DEVIIV: MoV OE DEVIML SETUP COND MSG LNGTH 
1513 006156" pue709 1 BIC #177400 RO ‘RESET HIGH BYTE 
1518 006162" 004577 134 70 ISR RS, a8 1NASC :CONVERT BINARY ® TO ASCII 

1518 906170" OO4567 ooge44 DEVIPR: JSR RS. PRINT :GO ISSUE UNIT # MSG 
151 174’ .WORD UNTTMG-. 
1518 006176’ 000026 DEVIML: :WORD 2. 
1519 006200’ 000207 RTS PC sEXIT IN-LINE 



SEQ 0096 24-SEP-76 14:12 PAGE 12-2 MACY11 27(732) 
103 

INE FOR MPG oe ROUT 1/RH70 -_RSO3/RSO4 DEV 
NES FOR RSO3/RSO4 DEVI 

l 
SUBROUTI 

MAINDEC-11-DTRSA-A 
DTRSAA.P11 

Pad 

; TAILOR STATUS MSG & PRINT IT 

E
E
E
 

Sa 
Ree 

Rea 
tee 

Ream 
Tee 

Ree 
Nees 

heen 
Ree 

eee 
eee 

Reon 
Reem 

Kame 
Rees 

Rene 
Dene 

Dene 
eee 

ee 
ee 

ee 
ee 

ee 
ee 

ee 
ee 

ee 
ee 

ee 
ee 

ee 
e
e
e
 

e
e
)
 

Ret SSR oF STATUS DATA 

ey 
| 

Ee 
= 

P 
S 

oo 
a 

a 
un 

o
S
 

=n 
eg 

« 
ES. 

ots 
g 

2 
Be 

eat, 
€ 

pe 
aye 

iy 
lbs 

fs 
a, 

& 
BE 

Bas 
. 

ws 
f
e
t
e
 

So 
Es 

i
e
 

e
e
 

e
e
 

ciae? Sevabe w EEC! 
eects 

Setee © 
Suton 

Wetus 
© See 682 

6 
ENT RPeats 

B80 
5 

& 
C
e
 

E
x
t
 

&
 

55, 
2 

= 
8
 

of 
2
8
 

a
o
s
 

a 

seuss i 
ies 
a
 
r
s
 

o
e
 * e
e
:
 
F
r
e
r
e
 

o
i
l
s
a
n
d
s
 

e
e
 

-
_
 

DISPST: 

1S$: 

10 171632 

000034 

000016 00020 20s: 

171702 
14 

171560 

171550 

171540 

o000S0 
000003 

t
i
n
 

S
e
i
t
e
 

o
n
e
o
e
e
n
r
w
n
r
n
e
n
r
e
r
e
e
n
e
e
n
e
e
e
n
e
e
e
e
n
e
e
e
e
n
e
e
n
e
e
n
e
e
a
 

e
e
n
 

e
e
n
a
 

& 
&
 

ee —
 

C
a
n
a
 

S
e
 

hee 
em 

hee 
hee) 

1 
1 
1 



| 
MAINDEC-11-DTRSA-A_  RH11/RH70 - RSO3/RSO4 DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 12-3 SEQ 0099 
DTRSAA.Pil SUBROUTINES FOR RSO3/RSO4 DEVICE ROUTINE 

: sDISPLAY TRACK/SECT WORDS’ VALUES 

S/R CALL ibe errovs Ro Ri Re 
1 006402’ PRTIWD: 
1580 006402’ 016700 171400 MOV HEAD, RO GET & CONVERT TRACK VALUE 
1581 406° 171444 ISR NASC 

i Nig? 6 : d CT, RO. GET & CONVERT SECT VALUE 
13a Bpesa” 121329 J RE 1a Osc ; 
1585 , .WORD IFSECT-. 
1586 006426’ 004567 000006 ISR RS. PRINT PRINT MSG WITH THEIR VALUES 

I se * den l ’ RTS EXIT IN-LINE 

ei 
153¢ s ISSUE MSG TO LIST DEVICE TINE 

1 TR INT /eR ieee SN Btu es 
15% ORD BYTCNT CNT (IF NEGATIVE, 
1537 : a T PRT DEV DEDICATED: ) 

{ i : ORD oIF NEGATIVE, USE CHND MODE PRINT 
| 1866 Be cTRove Ro 1,Re 

1602 010500 PRINT: RS, RO ;GET MSG ADR & MAKE IT ABS 

3B3
 

as
 

= ;GET BYTE COUNT 
;USE CMND MODE PRINT? =

 
w
 
~
 2 

DE Girt ROY Re XN UP LINK INFO ADR 
E454" 000040 =. ,R2 

| 1609 O06460" 160200 SUB Re, RO wo Fone nae, noR > 

| 4611 rettet states Nov R1; (Ro) cap OB yTE COUNT 
161 aoe: orate BP. 1 g? fd heat, 
161 ; NEG (Re) 
1614 1 000006 O000SE 10S IN(R3) , PROGNM N MSG 
1615 006500’ 004577 171350 JSR RS, ACLIST 

Ee ee ae 1618 10’ 171340 JSR RS, ICLIST ; ISSUE MSG SPECIFIED 
1619 006514° 000000 20$ -WORD XXX 

ibe 4 e77 171330 ix cLIST sISSUE A <CR> & <LF> 

te poeese" enyta BR , SRTEX $0 on? EXIT. 
1625 006532’ 010067 000010 40$ MOV RO, SOS Ags 

15s pope ss, Werte "ey Ra» SF sr S10 iis ey cd THE MSG 
1628 006546’ 000000 SOS:  .WORD XXKX 
1623 006550’ 000000 60S: .WORD  XXXX 



KO3 
MAINDEC-11-DTRSA-A_RH11/RH70 - RSO3/RSO4 DEVICE ROUTINE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 12-4 SEQ 0100 
DTRSAA.P11 SUBROUTINES FOR RSO3/RSO4 DEVICE ROUTINE 

1630 006552’ 000205 PRTEX: RTS RS ;EXIT IN-LINE



MAINDEC-11-DTRSA-A_ —-RH11/RH70 - RSO3/RSO4Y DEVICE ROUTINE FOR MPG 
DOTRSAA.Pil 

1652 

C
o
R
R
 

ooe
 
So
no
 e
e
 

g
 

—
 

Ww
 

g & 
a
 
o
e
 
o
e
 

Sig
hs 

P
e
t
e
 

te
t 

t] 
as 

RSO3/RSO4 MESSAGE STORAGE AREA 

b
b
 

F
-
 

a 
a
 ee
 

e
n
 

a
 

ee
 
o
o
 

et
 
a
 

a o
e
 

B
R
E
B
S
S
S
P
2
A
S
B
B
S
S
S
S
R
S
8
R
8
8
S
8
R
R
8
 

2 

C
e
 

e
e
 
So
e 

o
e
 

° 

TB
Ra

R 
i’ 

? Ww
 

=
 

=]
 

c
o
 

R
e
 

or
e,
 

jer
en 

R
r
 

ee
 

po
ee
ee
g 

i 

& 
BB
RE
ES
 

£
O
~
 

ro
 

uw
 

eb
eb
 
ab

 
ay 

pp
 
a
f
 

ee
nn
en
nn
re
ns
tn
 

gr
er
ge
se
ro
r 

ee 
reg

 
& 

BS
8S
88
8S
8S
SS
SS
sS
ss
 

a 

Se
e 

Ta
 0

a 
B 

BB
RI
BR
IS
RO
OP
RR
RR
IR
RR
OR
RR
 

m
i
s
t
e
t
s
)
 

4
 
4
4
4
 

4 
0
4
 

0
4
 

4 
4 
0
 

4 
4 

4 
0
 

0 
00
 
0
4
 

0 

s
i
 

m7
 

RE
RI

OB
S 

REA
RS 

.SBTTL 

-NLIST 

ea 
H 

“
o
e
 

0
0
4
4
 

4 
4 

4
4
 

4 
0
4
 

0
4
 

4 
4 

0
4
 

4 
4 

4 
0
4
 

04
 

0 
0
 

0 

L
e
R
e
L
-
D
e
E
e
Z
e
L
e
d
!
-
 

1
-
1
e
t
.
 

I
N
I
N
N
R
I
I
N
I
N
N
e
-
 

e
e
e
 

RSO3/RSO4 MESSAGE STORAGE AREA 

BEX 

/P8/ 

op INT:/ 

ZENO OF REPORT /< 15><12> 

/*#*RERSXX DISK UNIT: / 
TXXXXXX/ 

cote < 12> 
(011><O11>/CK= 7 
/ (015><012><011>/CMNDS: RD= / 
TXXXXXX WR = / 
SXXXXXX CK = / 
“pony cope COLE) <OL1> <OL> Ske / 
AXXXXXX js / 

PRXXXNK/ 6 <0 2><O011>/ERRORS: DEV= / 
#XXXXXX oat OPA & ? = 
7EOOSSY £045? (012) <O11) /RETRYS: DLT= / 
AXXXXXX zs / 
AXXXXXX / . : 
AXXXXKKX/ (O1S> <012><O11>« 2 wees / 
PRO BIB) BIB» BIL) ORL TRYS: / 
/XXXXXX/<(015><012><O11>/INTERRUPTS: 7 
SXXXXXX/ 

/TRAK= / 
AXXXXXX SECT= / 
SXXXXXX/ 

/STMNT @ / 
SXXXXXX/ 
A | aes BITS: /<015><012><O11> 

BEFORE ISSUING 1/0 CMND:’ 
"AFTER ISSUING 1/0 CMND:’ 
'T/0 ON CRESET’ 

HED Oo. tees 
"ERROR ON INITIATION’ 
"DISK IS OFF-LINE’ 

MACY11 27(732) 24-SEP-76 14:12 PAGE 13 SEQ 0101 



———— — 

ae i ist 
M03 

ICE ROUTINE FOR MPG MACY11 27(732) 

jong 
"Hd geRMINeT ON, ERROR 
*UNEXP ATA COND’ 

“ASC “ TED RETRIES’ 
-ASC ZINV UNIT &/ 
-EVEN 
LIST BEX 

DVREND= . 

24-SEP-76 14:12 PAGE 13-1 SEQ 0102 



Z & “DTRSA-A_ —_RH11/RH70 - 
NO3 

DEVICE ROUTINE ‘ MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 14 SEQ 0103 RSO3/RSO4 
FORMATS FOR PROGRAM & DEVICE ROUTINE TABLE Z

 

—
 

>
 

>=
 
b
b
 

oe 
— 

SE
IS
 
RS
ER
SE
S 

o
o
 
i
e
 

v4
 

S
N
N
N
N
N
N
N
N
I
N
 

b
=
 

b
=
 

b
=
 

& 
+ 
B
+
 

bh
 

= 
=
 

= 
~
~
 

bh
 

p
e
 
p
e
 

b
b
 

+ 
b
+
 

b
=
 

0
 
O
h
 

p
e
 

> 

W
O
N
W
U
I
E
 
W
O
 

RO
SS
 

wo 
me

 
By
 

+ + + 

rt
) 

de
ns

a 
sa

se
at

ae
ze

sa
te

ne
sn

es
 

2 
-SBTTL FORMATS FOR PROGRAM & DEVICE ROUTINE TABLES 

; PROGRAM TABLE FORMAT 

PTLGTH= 162. ;PROGRAM TABLE LENGTH - NON MEM MGMNT VERSION OF MPG 

;(PTLGTH= 212. ;PROGRAM TABLE LENGTH - MEM MGMNT VERSION OF MPG) 

PFLGWD= +0. ;PROGRAM FLAG WORD - 1 WORD 

Toes $f 1 a ERROR fs STopreD Teena TOP= 4 

WT4IOT= 18 
gene & CONSOLE OR PRINTER I/0 IN PROGRESS 

PROG SET PRT DEV DEDICATED FLAG S 

ee i PR EERE woes we cen meer own 
ACTIVE= 100000 PROGRAM IS ACTIVE ( IFIED FOR EXECUTION) 

POPSW= +2. ;PROGRAM’S OPERATION SWITCHES - 1 WORD 

nee 

+
d
 

= 
b
=
 

b
o
 

b
o
 

p
e
 
p
e
 

Oo 
0b
 

08 
OO

 
Ob
 

te
 

Oe 
Oe
 

= 

te St ee 
CY HE rade # LIST —— see Sint BY Rohe eo 

SPOPER= SPECIAL OPERATION 

DC oF 0 DISPLAY COUNT 

o
w
 

<
 

B
e
e
 

iT 
iT 

—
M
c
o
c
e
 

to
e 

fo
nd
 

be
 

se
 B

BeB
 E

SE 
EEE

 

O
b
 
b
b
 

h
t
 

O
O
 

BR
 

as
 

AURPEP= AUT COUNTS AT END OF FINAL PASS ONLY 
BPapov= PRIRY FYRSt BA By ONLY ON VERIFY * 
NOCOMP= DO NOT PRINT PROG COMPLETED MSG 

PFWADR= +4. ;#;PROGRAM FLAGWORD ADDRESS - 1 WORD 
PASCIN= +6. ; PROGRAM’S NUMBER IN ASCII - 1 WORD 
PNAMES 48. ;PROGRAM’S NAME IN ASCII - 6 BYTES 
PRDIOA= +14.  ;ADDRESS OF READ 1/0 AREA - 1 WORD 
PWRIOR= +16.  ;ADDRESS OF WRITE 1/0 AREA - 1 WORD 
PSRCST= +18.  ;SOURCE STATEMENTS START ADDRESS - 1 WORD 
POBJST= +20. ;OBJECT CODE START ADDRESS - 1 WORD 

PLNGTH= +22. ;PROG AREA LENGTH (OBJ END MINUS PROG TBL START) - 1 WORD 

PTOCNT= +24. 31/0 TIMEOUT COUNT - 1 WORD 



a 
| 

r
e
 

+
e
 

w
s
 

a 
e
+
e
.
 

O
-
e
¢
 

C
e
 

ee
 

ed
 

e
e
 

e
e
 

e
e
 

ee
 
o
e
 

PA
TE
R 

B
o
u
 

>
 

+
0
 
+
0
0
 

+ 
0
-
+
 

6 
+
6
 

+0
 
+
0
2
 
b
+
 

<
>
 
<
6
 

b
+
 

> 
+ 
b
-
-
 
>
<
 

<0
 

= 
&-

+ 
& 

+ 
-+

 
&-

2 
& 

2 
B
+
 

B—
2 

2
 

2
 

2
 

b 
-<
 

&-
< 

b
+
 

& 
2 

b-
— 

& 
-<

 
& 

2 
B
2
9
 

& 
+
h
 

+
0
 

+
0
 

+ 
+
o
 

+ 
+
H
 

SI
RE
 

SS
 

ER
 

LO
R 

EE
R 

RT 
ORE

 B
la
 

ly
 
a
n
e
 

— —-- — —o — o .. -— 

“DTRSA SA FOTO ASOD REO oPENICE ROUTINE FOP oUt MACYL1 27(732) 24-SEP-76 14:12 PAGE 14-1 SE9 0104 

oo0032 ——sPMDLCD= 426. «DEV ROUT MODEL @ CODE - 1 WORD 
000034 POPNTR= +28. § ; CURRENT DEVICE NUMBER POINTER - 1 BYTE 

000035 PCURDV= +29 ;CURRENT DEVICE 8 - 1 BYTE 

000036 PONUMS: +30. § ;DEVICE NUMBERS - 16 BYTES 

000056 PTEMO= +46. © ; USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000060 PTEMI= +48. § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000062 PTEM2= +50. § ; USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000064 PTEM3= +52. § ; USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000066 PTEMY= 454.  § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000070 PTEMS= +56. § ; USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000072 PTEMb= +58.  § ; USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000074 PTEM7= +60. § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000076 PTEMG= +62.  § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000100 PTEMS= +64. § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000102 PTEMIO= +66. © ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000104 PTEMII= +68 ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000106 PTEMI2= +70. § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000110 PTEM13= +72. § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000112 PTEMI4= +74. § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000114 PTEMIS= +76. § ;USER PROGRAM TEMPORARY STORAGE - 1 WORD 

000116 PNER= +78 ;NUMBER OF BYTES TO TRANSFER ON MOVE (NBR) - 1 WORD 

000120 PSRC= +80. § ;DATA SOURCE ADDRESS ON MOVE (SRC) - 1 WORD 

000122 POST= +82.  § ;DATA DESTINATION ADORESS ON MOVE (DST) - 1 WORD 

000124 PSTKCT= +84. ;8 OF WORDS (X 2) SAVED OFF STACK - 1 WORD 

000126 PSTKSV= +86. § ;STACK WORDS STORAGE AREA - 30 WORDS 

o0dz2e PSYREG= +146.  ;USER’S RO THRU RS REGISTERS STORAGE AREA - & WORDS 

000236 PUSRPCs +158.  ;USER’S CURRENT PROGRAM COUNTER - 1 WORD 
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ARTO cahace REO? DEVICE ROUTINE FOR wee MACY11 27(732) 24-SEP-76 14:12 PAGE 14-2 SEQ 0105 

;FOLLOWING ENTRIES (PROIOX THRU PUBMAP) ARE ONLY IN MEM MGMNT VERSION 

; (PROIOX= +160. 

;(PROIOV= +164. 

; (PWRIOX= +168. 

; (PWRIOV= 4172. 

; (PUPARS= +176. 

; (PUPORS= +192. 

; (PUBMAP= +208. 

;18/22 BIT ABSOLUTE ADDRESS OF READ 1/0 AREA - 2 WORDS) 

;18 BIT VIRTUAL ADORESS OF READ 1/0 AREA - 2 WORDS) 

;18/22 BIT ABSOLUTE ADDRESS OF WRITE 1/0 AREA - 2 WORDS) 

318 BIT VIRTUAL ADDRESS OF WRITE 1/0 AREA - 2 WORDS) 
;STORAGE AREA FOR USER'S PAR’S 0 THRU 7 - & WORDS) 

;STORAGE AREA FOR USER’S POR’S 0 THRU 7 - & WORDS) 

;1ST UNIBUS MAP REG 8 AND # OF REGS USED - 1 WORD) 

;END OF MEM MGMNT ONLY ENTRIES 

PTSIZE= +160. 

;(PTSIZE= +210. 

PTEND= +162. 

;(PTEND= +212. 

;PROGRAM TABLE SIZE IN BYTES - 1 WORD - NON MEM MGMNT 

;PROGRAM TABLE SIZE IN BYTES - 1 WORD - MEM MGMNT VERSION) 

;END OF PROGRAM TREBLE - NON MEM MGMNT VERSION 

;ENO OF PROGRAM TABLE - MEM MGMNT VERSION) 
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MAINDEC-11-DTRSA-A = RH11/RH70 - RSO3 VI INE FOR MPG MACY11 27(732) 24-SEP-76 14:12 PAGE 14-3 SEQ 0106 
DTRSAR. Pil FORMATS FOR PROGRAM B DEVICE ROUTING TABLES 

e ; DEVICE ROUTINE TABLE 

iss 000116 ORTLTH= 78.  ; DEVICE ROUTINE TABLE LENGTH 

iss pooo0a Bevrsz= +0. _ ; DEVICE ROUTINE SIZE IN BYTES - 1 WORD 
iss poooge DEVFWO= +2.  ;DEVICE ROUTINE FLAGHORD - 1 WORD 
1 oo0004 DEVIWI= +4. ;DEVICE INTERFACE WORD 8 1 - 1 WORD 
3 00006 DEVIW2= +6. _ ;DEVICE INTERFACE WORD # 2 - 1 WORD 
igs0 000010 DEVIW3= +8. DEVICE INTERFACE WORD #8 3 - 1 WORD 
ise po0012 DEVIW4= +10.  ;DEVICE INTERFACE WORD 8 4 - 1 WORD 
1s po0014 DEVIWS= +12.  ;DEVICE INTERFACE WORD #5 - 1 WORD 

000016 DEVIWb= +14.  ;DEVICE INTERFACE WORD 8 & - 1 WORD 
ie pocd20 DEVIW7= +16.  ;DEVICE INTERFACE WORD 8 7 - 1 WORD (SIZE) 
180 po0022 DEVIW8= +18.  ;DEVICE INTERFACE WORD # 8 - 1 WORD (ERR) 
18be po0024 DEVDRA= +20.  ;DEVICE REGISTERS ADDRESS - 1 WORD 
Be p00026 DEVIVA= +22.  ;DEVICE INTERRUPT VECTOR ADDRESS - 1 WORD 
18s 000030 DEVRPS= +24.  ;DEVICE READ PROCESSOR STATUS WORD (BUS REQ) - 1 WORD 
1868 po0032 DEVWPS= +26.  ;DEVICE WRITE PROC STATUS WORD (BUS REQ) - 1 WORD 
1870 000034 DHKPAD= +28.  ;DEVICE ROUT HOUSEKEEPING ROUT REL ENTRY ADR - 1 WORD 
se: 000036 DERPAD= +30.  ;DEVICE ROUT REPORT ROUT REL ENTRY ADR - 1 WORD 
1874 po0040 DKILAD= +32.  ;DEVICE ROUT KILL ROUTINE REL ENTRY ADR - 1 WORD 

pooo42 DECTAD= +34.  ;DEVICE ROUT ERROR COUNTER REL ADR - 1 WORD 
ie p00044 DTOEAD= +36.  ; DEVICE ROUT TIMEOUT ERR ROUT REL ENTRY ADR - 1 WORD 
ised po004e DEVIOB= +38.  ;DEVICE 1/0 BUSY BRANCH ADDRESS (CIOBSY) - 1 WORD 

po00so DEVDER= +40.  ;DEVICE ERROR BRANCH ADDRESS (CUPGER) - 1 WORD 
ie pooose DVUPRT= +42.  ;USER MODE PRINT BRANCH ADDRESS (ULIST) - 1 WORD 
iS po00s4 DVCPRT= +44.  ;CMNO MODE PRINT BRANCH ADDRESS (CLIST) - 1 WORD 
1868 poo0sé DEVETAs +46.  ; CONVERT BINARY TO ASCII BR ADR (BINASC) - 1 WORD 
i696 000060 DVBTDA= +48.  ;CONVERT BINARY TO DECIMAL ASCII BR ADR (BTASLZ) - 1 WORD 
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TRSATORNATS FOR PROGRAM & DEVICE ROUTING TROLES 
000062 DVPDTA= +50. 

000064 DVSFWD= +52. 

000066 DVSVEC= +54. 

000070 DVCVEC= +56. 

000072 DVTVEC= +58. 

000074 DVRINT= +60. 

000076 DVGETB= +62. 

000100 DVPUTB= +64. 

000102 DEVSTP= +66. 

000104 DEVETP= +68. 

000106 DVPTEP= +70. 

000110 DVVTEP= +72. 

000112 DVCTEP= +74. 

000114 DVIWSP= +76. 

000116 DRTEND= +78. 

000001 END 

E04 
MACY11 27(732) 

TABLES 
24-SEP-76 14:12 PAGE 14-4 

;CONVERT PACKED DECIMAL TO ASCII BR ADR (DECASC) - 1 WORD 

;MPG SYSTEM FLAGWORD ADDRESS (CSYSFW) - 1 WORD 

;SET INTERRUPT VECTOR BR ADR (SETVEC) - 1 WORD 

;CLEAR INTERRUPT VECTOR BR ADR (CLRVEC) - 1 WORD 

;TEST INTERRUPT VECTOR BR ADR (TSTVEC) - 1 WORD 

;RETURN FROM INTERRUPT BR ADR (RTNINT) - 1 WORD 

;GET DATA BYTE SR AOR (GETBYT) - 1 WORD 

;PUT DATA BYTE BR ADR (PUTBYT) - 1 WORD 

;DEVICE ROUT REL SYMBOL TABLE POINTER - 1 WORD 

;DEVICE ROUT REL ENTRY TABLE POINTER - 1 WORD 

;PACK TABLE EXTEN. REL POINTER - 1 WORD 

; VECTOR TABLE EXTEN. REL POINTER - 1 WORD 

;COMPILER TBL EXTEN. REL POINTER - 1 WORD 

;DEVICE INTERFACE WORD SYMBOL TBL REL POINTER - 1 WORD 

;END OF DEVICE ROUTINE TABLE 

SEQ 0107 
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SEQ 0108 14:12 PAGE 1S 24-SEP-76 MACY11 27(732) RSO3/RSO4 DEVICE ROUTINE FOR MPG l 
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SEQ 0109 MACY11 27(732) 24-SEP-76 14:12 PAGE 1S-1 
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