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IDENTIFICATION 
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THE INFORMATION IN THIS Al IS SUBJECT 79 CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A 
COMMITMENT BY DIGITAL EQUIPMENT CORPORATION. 

Oe Serie OF SOFTWARE DESCRIBED IN THIS 
AND CONDITIONS TO WILL BE SUBJECT TO TERMS 

, ON SOME FUTURE DATE BY DIGITAL EQUIPMENT 

DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR 
REL Tae TL ITY OF I? SOFTWARE ON EQUIPMENT WHICH IS 

TED BY DEC. 

THIS TS FURNI TO PURCHASER UNDER A LICENSE 
TO BSE ON A SINGLE COMPUTER SYSTEM AND CAN BE eo (WITH 
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rag a. ABSTRACT 

4 PUTTS OUTS DF ERTS FE ee pax, Ta Bud THE DISC 2 So retoeree bert PE LEADS Oe EACH Da BL DEK” OW The 
100 BLOCK ON THE D 
te 

i i 

in IN THE ET Ore ore ben HO ee eat ib cecTon fhae 

is oe THE AL FI NER re DATA Ya ne 
10% THE PROGRAM ge A eae Ara Me VIA EXECUTING THE 
1 “WRITE a Oe 
108 

103 
lll IN THE CHECK OPERATION PROGRAM REPEATS THE FORMAT OPERATION 
its THREE TIMES WITH DATA Ps Ba, BEING ROTATED ONE BIT AT EACH 

114 
115 
116 2 REQUIREMENTS 
117 
118 
13 2.1 EQUIPMENT 

1 PDP-11 PROCESSOR 
ish nehone 
123 
124 A ge DEVICE 
125 KW11 matey CLOCK 

- 126 RH11 RH70 WITH 1. - 8 RMO3 DISK DRIVES 
ict DISK PACK(S) 

is 2.2 PRELIMINARY PROGRAMS 

130 THERE ARE NO PREQUISITE PROGRAMS PROVIDING THE RMO3 SUBSYSTEM & 
132 KNOWN TO BE OPERATIONAL. IF THE STATE OF THE RMO3 SUBSYSTEM IS UNKNOLN 
is THE FOLLOWING PROS 2 RThe BE RUN PRIO TO USING THE TTER PROGRAM 

1 RMO3 DI DIAGNOSTIC 
135 FUNCTIONAL TEST 

ise 
is » 2 LOADING PROCEDURES 

140 
iw 3.1 PAPER TAPE AND XXDP 

143 Te PROGRAM HAY BE LOADED Fat Pete TAPE USING THE UTE 

144 LOADER OR IT MAY BE LOADED FROM ’XXDP’ MEDIA USING THE APPROPRIATE 
14S LOADER. 
146 

iu 3.2 APT 
149 ; 
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THIS PROGRAM IS APT COMPATIBLE TO THE EXTENT THAT APT HOOKS WILL 
BE IN THE PROGRAM AND WILL WORK THRU THE ’OPTION INTERFACE’. 

FOR OTVER Ae oot aane APT MAY ONLY LOAD AND START THE PROGRAM. 

AUTOMATIC MODE (MONITOR) 

. ALOGUE IS . A: HE RE BREE ETRSEEA remy vector 1 
DUMP MODE: INPUT DIALOGUE AFTER PROGRAM STARTS 

APT ETABLE DEFINITIONS 

THE FOLLOWING DEFINITIONS 8 pRE VALID FOR SPECIFYING APT 
we RONMENTAL 1 E) ENTRIES, VIA RUNNING 

APT UTILITY . 

SOFTWARE ENVIRONMENT : 

= 1 IF APT SCRIPT MODE 
= 0 IF STANDLONE MODE 

2. ENVIRONMENT MODE: 

art 7 = Broanin Does SfzINc 
om, ees TO_APT IF SCRIPT MODE 2 

a BON T SPOOL’ TO APT 

= 1 SUPPRESS CONSOLE OUTPUT 
= 0 ALLOW CONSOLE OUTPUT 

BIT 4 TO BIT O ARE NOT USED 

3. SWITCH 1 (SOFTWARE SWITCH REGISTER) 
IF_ENVIRONMENT 

BIT S 

THE WILL 
OF THE HARDWARE CONSOLE SWITCH REGIS 

4. SWITCH 2 (USER SWITCH REGISTER) 
NOT USED 

5S. CPU OPTIONS 
NOT USED 

6. MEMORY TYPES 1-4 AND MAX MEMORY ADDRESSES 
NOT USED 

7. INTERRUPT VECTOR 1 
USED WHEN ENVIRONMENT MODE BIT 7 = 1;DEFAULT = 254 

BUS PRIORITY 1: 
NOT USED. 

SE@ 0004 
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9. INTERRUPT VECTOR 2: 
NOT USED 

S
e
u
 i 

10. BUS PRIORITY e: 
NOT USED 210 

sit 11. BASE 
a : 4 vere EH ENVIRONMENT MODE BIT 7 = 1;DEFAULT = 176700 

215 12. DEVICE MAP: 
216 USED WHEN ENVIRONMENT T 7 = 1. EACH BIT SET TO 
217 ol Bits as 10 7 WI tie CORRESPONDING DRIVE 
gig O BE TES BITS T USED. 

220 13. CONTROLLER DESCRIPTOR WORDS: 
221 USED ENVIRONMENT MODE BIT 7 = 1. ANY NONE ZERO 
sss NUMBER SPECIFIES THAT PROGRAM RUNS IN CHECK MODE. 

eed 14. CONTROLLER DESCRIPTOR WORDS: 
225 USED WHEN ENVIRONMENT MODE 8 = 1. ANY NONE ZERO 
4 NUMBER SPECIFIES THAT PROGRAM SELECTS 30 SECTORS 
oe FOR A TRACK IN ALL OPERATI 

229 
230 
231 
gz 4, STARTING PROCEDURES 

234 
539 4.1 STARTING ADDRESSES 

237 THE PROGRAM IS STARTED FROM LOCATION 200(8) IF THE ADDRESS OF THE 
538 RH11 OR RH70 WILL NOT BE CHANGED FROM ITS DEFAULT VALUE OF 176700. 

240 
241 IS STARTED FROM LOCATION 204(8) IF THE ADDRESS OF 
cis OR eR Ae me 

4 NOTE THAT STARTING ADDRESS 204 IS VALID ONLY ONCE AFTER THE 
244 PROGRAM Is LOADED. 
ge (SEE SECTION 4.3) 

Eat 4.2 OPERATION ACTION : 

53 1. LOAD THE PROGRAM INTO MEMORY (SEE SECTION 3). 

Seb 2. LOAD THE STARTING ADDRESS - 200(8) OR 204(8). 

Sy 3. SET THE SWITCHES AS REQUIRED AND PRESS ’START’. 

25s IF THIS IS ne. PROGRAM'S FIR FIRST START, THE STATUS OF THE DRIVES 
256 ON THE SELECTED YSTEM WILL BE TYPED OUT. THIS TYPEOUT 
ee Y BE INHIBITED ON PUOENT STARTS BY SETTING SW<Oe2>. 

$3 4. THE PROGRAM WILL THEN TYPE THE FOLLOWING MESSAGE: 

*PROGRAM MODE (C OR F):’ g 
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Pa ae TIER Oa Scab Rei Te pes, 
Resrote 10 THE REQUEST, THE PROGHAR HILL ASSUME *FORPAT 8" PA

TE
R 

267 
68 S. THE PROGRAM WILL THEN ASK FOR THE FORMATTING MODE: 

g70 ‘OPERATE IN 32 SECTOR (16 BIT) MODE (Y OR N)’ 

272 NTER eR TER: ’Y’ FOR 1b BIT MODE OR Ny? FOR 

in Hoe Ges, He ste th Bbe i BP Rl" 
376 6. THE PROGRAM WILL THEN ASK FOR A DRIVE: 

378 "DRIVE: ° 

280 ENTER THE ADORESS OF THE DRIVE TO BE FORMATTED. A PERIOD’ OR 
281 "CARRIAGE RETURN’ WILL SELECT DRIVE 0. iF THE DRIVE SELECTED 
282 1S NOT AVAILD WILL TYPE AN ERROR MESSAGE AND 
o33 RETURN TO tve REQUEST. 

28S 7. AFTER THE OPERATOR HAS SELECTED A DRIVE, THE PROGRAM WILL ASK 
gBb FOR ADDRESS LIMITS FOR THE SELECTED DRIVE: 

88 ‘ENTER ADDRESS LIMITS: ° 

290 THE PREVIOUSLY CTED OR DEFAULT VALUES FOR BEGINNING CYLINDER 
g3) AND TRACK Fi ING CYL. AND TRACK WILL BE TYPED OUT. 

IF A *CARRI 5 A RESPONSE THE PRESENT VALUE 
g33 WILL i, Ee ber a | PROGRAM WILL BYPASS 

THE 8 I WILL USE VALUES. 
295 NOTE THAT I n} EL it AL NUMBERS 
2% THE I hot NN 
297 LESS 1G F 
298 ADDRESSES ARE ON INDER. ON THE O HAND 
299 THE ENT NOER THAN THE STARTING 
300 CYLI . IN CASE , WILL FORMAT 

301 OR VERIFY DISK PACK FROM THE STARTING CYLINDER TO 
ate CYLINDER AND THEN FROM CYLINDER 0 TO THE ENDING CYLINDER 

a 
306 8. THE WILL THEN ASK FOR THE DATA PATTERN 
307 (IN CASE OF FORMAT MODE) 

309 
310 
311 ’SELECT DATA PATTERN 
312 (0) ZERO’S 

1 (1) ONE’S 
314 (2) WORST CASE:’ 
315 

35 SRE SOREL EAD PLUMES. 
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318 —" 
320 THE "WORST CASE’ PATTERN IS THE FOLLOWING OCTAL SEQUENCE REPEATED 
321 THROUGH THE DATA AREA OF THE SECT 

323 0665665 

325 _ NOTE: IN THE CHECK OPERATION, THE ABOVE MENTIONED 
326 I . THE DATA PATTERN 

IS INITIATED TO 133331 AND IS ROTATED ONE 
= IT TO THE R AT EACH PASS OF 

CK ofeRT ION 
CHECK OPERATION IS DONE, THE 
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9. THE PROGRAM WILL THEN TYPE: 

*STARTING FORMAT ON DRIVE N’ 

OR 

"STARTING CHECK ON DRIVE N’ 

Ne ek ig 
TO ENTER Oe ee . THESE TWO SERIAL NUMBER 
MUST BE NON-: CIMAL NUMBERS. 

10. oy OPERATOR aa pig Ly gh Bw a ag THE FORMAT 

TYPE THE FOLLOWING MESSAGE: ae 
"PRESENT ADDRESS IS: CXXX TXX’ 

IFA’ TYPED IS TYPING THE CURRENT 
MORES. THE PROGARN Mi Uy ROOT THE THE proae (OR CHECK) OPERATION 
BAD RETURN TO THE “RIVE? RE 

aha ae oe ed 
SUS Seine tee 

IS TERMINATED BY ’ OR 

Enc SlFT BATE OO Ve Stine Peal Pa Sie ™ 
12. TO CHANGE EITHER THE ADDRESSING MODE OR THE OPERATION MODE, THE 

PROGRAM MUST BE STARTED FROM LOCATION 200(8) OR 204(8) AGAIN. 

4.3 RH11 - RH70 UNIBUS ADDRESS - 
¢ 

He Ba Bese i My | RH11 OR ot ADDRESSES START TP 

BE CHANGED WHEN THE PROGRAM 13 STARTED FR FROM LOEATION SON Ce 204(8). RR
S 
S
a
 

ia 
da

le
 

ue
 

cal 
tal

k 
eet

 
Re
e 

eA
 

ia
t 

2. 



m colt y 
0 

SE
RR
ED
RA
 
SE
SE
 

LR
 
S
E
E
R
 

ad
 

Noe
l 

S 
d 

S
E
E
 

L
E
C
E
C
L
C
G
C
L
 

p
m
 
b
b
 

B
e
 

fa
n 

F
e
 
f
s
 

O
e
 
B
e
 

e
e
 

W
O
O
N
 

U
I
£
C
W
M
-
O
 

420 

—
 1 

1 
-DZRMA, RMO3 FORMATTER 

21-JUL-77 15:32 
MACY11 30( 1046) 

4.4 

JOL 
21-JUL-77 16:06 PAGE 9 

JE THE Fa) 8 RAZ TS NOT GT ie Cera oe THE PROGRAM MUST 
THROUGH THE BE STARTED FRO FROM oO sou(B) NITIALLY AS THE PROGRAM GOES 

ole NEST Sra ONLY. ENTER THE RH11 RH70 
ADORESS IN N RESPONSE: 10 T FROM THE PROGRAM. 

OTHER UNIBUS ADDRESSES 

Loc TAG CONTENTS FUNCTION 

11 313 1 TTY ATUS REGISTER 

tie i TTY PR a EEISTER 116 177866 PRINTER RISTER 
1276 S$LKCSR 172540 KW11-P CONTROL restarts 
1300 © SLKCSB 17¢eS4e KW11-P il GI 
1302 0S SLPVEC =6104 KW11-P VECTOR ADORE 
1304 ate 177546 11-L CONTROL REGISTER 
1306 100 ; SS OF KW11-L VECTOR 

SWITCH REGISTER SETTINGS 

eK ibel: Test TYPEOUTS 
Sul beet a bn 

Su Day at: BON TBI ATUS AFTER INITIAL START =l. Su<Gi>=1-- Loop XY Sree BR neK 
SW<OO)=1.. ON THE SELECTED DRIVE 

IS ON A SHIT Al 11/34) 
fe ea Hikt neat THAT THE PeRDBRE. SuTGH Re alte 
"9 * SHITCH DR AnTGH It (8) THE 
SETTINGS OF THE ar NOOITROLLED THROUGH A KEYBOARD 
ROUTINE WHICH T ING THE PROGRAN HILL 
RECOGNIZE GAT ANY Tite 
"SOrTMARE SWITCH TH VALLES. ane ENTE "AR ENTERED 0 AS am OCT. Tia RESPONSE 

EACH TIME SWITCH ING ENTERED ENTIRE SWITCH REGISTER 
IMAGE MUST BE ING ZEROS NOT REQUIRED.. "RUBOUT’ AND 
’ U’ FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS 

WITH HARDWARE SWITCH REGISTERS fe Servos, SWITCH ON PROCESSORS 
REGISTER MAY BE USED. IF THE PROGRAM FINDS ati 6 SWITCHES IN THE 
ae get T1ON SWITCH REGISTER REFERENCES WILL BE TO THE 
’ REGISTER AND THE BECcni BED ABOVE MUST 
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BE FOLLOWED. 

6. ERROR MESSAGES 

1. 

iS. 

NOTHING ON THE MeSSBUS 1S INDICATING AA ATTENTIONS 

BUENO INTERRUPT Wats EXPECTED FROM THE INDICATED DRIVES 

Une DETECTED BY THE HLT WHEN THE INDICATED REGISTER WAS READ. 

SR CEN LP AE ih 
"ADDRESS PLUG BIT SET’ - THE PROGRAM FOUND THE ’OPE’ 
BIT SET FOR THE INDICATED DRIVE. 

*RH11 DIDN’T RESPOND TO ADDRESSING’ - THE PROGRAM ACCESSED THE 
RH11 AT THE INDICATED ADDRESS AND RECEIVED NO RESPONSE. 

*DRIVE OFFLINE’ - THE INDICATED DRIVE HAS GONE OFFLINE 

"PERSISTENT DRIVE UNSAFE ERROR’ - THE INDICATED DRIVE HAS BECOME 
a mine + ona CANNOT BE CLEARED BY ISSUING ’DRIVE 

TY ERROR’ - THE PROGRAM ATTEMP 

ee ane RLY aa RT 
DRIVE AND A PARITY ERROR OCCURRED 

eae TIMEOUT’ - THE OPERATION FAILED TO COMPLETE WITHIN 
1 COND. 

’DRIVE UNSAFE ERROR’ - A NON-PERSISTENT UNSAFE ERROR OCCURRED 
DURING THE OPERATION. 

Ae Ad ERROR DURING WRITE’ - THE INDICATED NON-DATA 
ERROR WAS DURING A FORMAT OPERATION. 

OR RTTROL LER/ORIVG, Srnoe punt WRITE CHECK’ - A NON-DATA ERROR 
WRI 

*DATA ERROR PUREE WRITE CHECK’ - A DATA RELA 
DURING A WRITE CHECK OPERATION. A DATA ERROR IS CONSIDERED 

0 THE FOLLOWING ERRORS: *DCK’, "OPI’, "DTE’, "HCRC’, 
¥ 

*RETRIES NOT SUCESSFUL - SECTOR NOT ACCEPTABLE’ - THE INDICATED 
SECTOR FAILED DURING RETRY FOLLOWING A DATA ERROR. 
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Tot 

7.2 

7.3 

8.1 

16. ‘CONTROLLER/DRIVE ERROR VERIFYING HEADERS’ - AN ERROR OCCURRED DURING 
THE VERIFICATION PASS AFTER FORMATTING. 

17. THe ve SRT eo athe A. A _ HEADER ERROR OCCURRED DURING 
FORMATTING. 

18. ‘'CYLINDER FIELD IN HEADER IS NOT CORRECT’ - THE CYLINDER FIELD 
FROM A HEADER READ DURING THE VERIFICATION PASS IS NOT CORRECT. 

19. ‘WRITE CHECK ERROR’ - THE RH11 REPORTED A WRITE CHECK ERROR AND 
NO DRIVE ERRORS WERE SET. 

MISCELLANEOUS 

FORMAT TIME 

IT TAKES APPROXIMATELY 10 MINUTES TO FORMAT AN ENTIRE RMO3 PACK 
THE 'CHECK’ MODE TIME FOR AN ENTIRE RMO3 PACK IS 24 MINUTES 

HALTING THE PROGRAM 

THE T NOT HALT THE PROGRAM DURING A FORMAT OPERATION. 
HALT PROGRAM MAY A SECTOR INCORRECTLY FORMATTED. TO 
TERMINATE FORMAT A’ 0’ AND ite THE PROGRAM IS 
TYPING THE SS, TYPE ANOTHER 'CONTROL C’; THIS SEQUENCE 
THE PROGRAM TO DRIVE ADDRESS ENTRY ROUTINE. 

SURFACE VERIFICATION 

PaO VERIFICATION. Aga hee AS BEING. "ROT 
THIS MA may IN F FACT INDICATE A BAD ACE; es, 

CEC TORS Soot *PASSED’ MAY OR MAY NOT BE GOOD 

PROGRAM DESCRIPTION 

FORMAT OPERATION 

THE PROGRAM FORMATS THE PACK ONE TRACK AT A TIME BETWEEN THE LIMITS 
SPECIFIED BY THE OPERATOR. 

1 a CB 
RETRY THe 

WRITE TE BEFORE CONTINJING. IF A DA TECTED 
DURING THE WRITE CHECK (A DATA PRROR IS ROS DEFINED AS ONE OF 
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FOLLOWING Tie secrOe IE Prt ge RetRIYTEN on ry a eh FOLLOW TN all 
DESCRIBED 

ee ikon SECTORS, EACH SECTOR WILL BE HANDLED AS 

Prourem uitL, RETRY CROPTAND FOR TINTIRE TRACK BEFORE PROCEEDING 

Ho 13 NOT Reerey ve a Phe ars GT Su Poe oe Te FORMATS THE PACK ONLY 

BUT. PROGRAM IS NO T Te ec 

Tue axed g ee ai Era ts si. 
Fecriry See eee WHICH i Base" ESOT Be T BE RCSUED Oe BE Pack 

BREN Bar roan on Een we 3 PRCaNTOR FILLS THE DATA FIELD 

8.2 CHECK OPERATION 

THE CHECK OPERATION of ae oe TO THE 

pacer THAT Th EACH ON THE PORMAt’ OPERATION 

One BIT POSITION THON AT EACH PASS. a PATTERN BEING ROTATED 

JO
LI

N 
OS 
E
C
O
 

CO
MM

EN
TE

R 
MS

E 
SR
RE
SS
 

8.3 POSITIONER VERIFICATION 

Far a ete aN A 
HERR, ae Ey ee 

wy
 

“I
 

[ee
] 

OF SECTOR 0 ROORESS FIELD FROM yee i OER 
THIS CHECK 15 PE Bake CONF IRM ier DISK’S POSITIONER 
ADVANCED PROPERLY DURING ME FORMAT OPERATION. 

9. BAD SPOT FILE 

THROUGH 31,0N CYLINDER 822. , TRACK 4 ARE ALWAYS FORMATTED 
BAD SECTOR ADDRESS ON THE 

ib
id
 
te
s 

pt 
ts
 t

d 
a : : : : 23 z 
“A

 e3 THE MANUFACTURE 
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Bee TORS aS aB alae Aes TENT {OF ote la RECORD THE MANUFACTURE DEFINED 

BECTORS 710,16 .it. {0,98 88,8%,56,50,20 WE DI, OO. 

BAD SECTOR FOR 16 BIT MODE. 

REEERS ri Ghd" ab Sere Boones Fok 16 EFF we 
Te Feet tho to fares SECTOR Sara ai B Str cares, Ca BELOW: 

pune MAX es 1 SOCTAL tates 5 

tEST ale ocTi af 
NS THE S MOST Tne ie bioits. 

THE evan WORD IS ALWAYS ZERO. 

<p haem pain: ado IF IT IS O. 

THE FOLLOWING 2S2 WORDS DEFINE THE BAD See TOR eg 5 Ti 

ae TPE ole Liber id od 
tm FIE Har x (GH a ) AND’ om a AS (LOW BATE) ADDRESSES. 

Ls SECTORS ALL Gab SECTORS » wacendon. 
 DEPEROED ON THE ié BIT MODE OR 16 BIT MODE.” 

Areas ae Eryen ANDAs a THE. PROGRAM. 
IN IN 16 BETS MODE, » fit, RUE RC Pat Oeriee pte er aE tras. = DEF INED 

T IS RECOMMENDED TO FORMAT THE pace N 18 BIT MODE FIRST 
THEN RESTART THE PROGRAM TO FORMAT PACK IN 16 BIT MODE 
IN CAGE A UNFORPATTED PACK 16 SELECTED. 
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10.2 

10.3 
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RH70(11)/RMO3 DRIVER 

THIS DOCUMENT IS THE USER’S GUIDE FOR THE RH70/RMO3 DRIVER. 

TO INITIALIZE THE DRIVER: 

IRR ow PC ,RMINIT 

THe DRIVES. THA ARE, 0 ar ae Heel He *DRVSTAY TABLE TS 
EIGHT BYTES VE. THE STATE OF EACH DRIVE WILL 
BE INDICATED ae FOLLOKS 

DRVSTA DRIVE STATE 

0 ONLINE RNOZ 

: a rE o «= Rasen 
THE Taave Contadis Ore eVTe FOR EAH pave ao IS InexeD BY THE 
DRIVE NUMBER. ENTRIES ARE ENCODED AS FOLLOWS: 

DRVTYP CONDITION 

i) NONEXISTENT DRIVE 
4 RMO3 

= NOT AN RMO3 

THE ’RMINIT’ ROUTINE WILL DO A READIN PRESET AND WILL SET FMTee. 

AFTER THE DRIVER HAS BEEN INITIALIZED, IT IS CALLED USING THE 
FOLLOWING SEQUENCE. 

CALL: 
JSR RO, RMO3 ;MAKE THE CALL 

RETURN RETURN IF QUEUE RETURNI . IF QUEUE IS FULL 
RETURN2 sRETURN IF REQUEST IS IN 

;QUEUE OR THERE IS AN 
sERROR CONDITION 

“DPB (DATA PARAMETER BLOCK) 

PNTDPB: .BYTE 0 
‘ VALUE OR FMT22, ECT, AND HCI 

‘BYTE 0 7 AND Al 
“WORD O aab COUNT (MUST BE NEG.) 

SE@ 0013 
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-WORD O ; (o> eater ADORESS OR 

.BYTE O : i ) yon Apress OF 

.BYTE 0 (11) TRACK Tress OR 

WORD 0 12) Cre Thonn 
“WORD OO (14) , rake POINTER 

Bll Frade 8 9 

*REG aN 
iF ERO he not seven 

.WORD O * (16) INDICATOR 

’ Bt =ls} AND BIT0G-B1T03 
: Lt tae ope OF ERROR 

10.4 THE DRIVER PROVIDES A SOFTWARE TIMEOUT CAPABILITY. 
TO UTILIZE THIS CAPABILITY YOU MUST y Te “RM TIMER” ROUTINE 
WITH TE APSED TIME IN THE FOLLOWI 

MOV #16. ,-(SP) & MI BETWEEN AP ock ae 
ISR PC, RMTMR CALL THE TIMER 

Clot, VAD THE ELOPSED | you Moet Be IRM ne ce oo — 
THE DRIVER WILL TI on TO 1 SECOND FOR ALL POSITIONING 
AND DATA OPERATIONS AND WILL SET THE TIMOUT TO 30 
SECONDS FOR ERROR RECOVERY OPERATIONS. 

10.4.1 EXAMPLE - WRITE 1000. WORDS 

1S: JSR RO, RMO3 CALL THE DRIVER 
WRTDPB *DPB_ ADDRESS 
BR 1S “WAIT FOR QUEUE IF FULL 

2S: TST WRTOPE+16 WAIT FOR COMMAND TO COMPLETE 

BMI ERROR ERROR OCCURRED 

WRTDPB: .BYTE ; DRIVE #5 

‘EVE ie ?WRITE COMMAND 

"WORD 1000. : COUNT 
“WORD  WRTBUF BUFFER ADDRESS 
‘BYTE 3 SECTOR 
"BYTE 5 * TRACK 
"WORD 400 *CYLINDER 
“WORD ERRTBS ERROR TABLE 
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758 .WORD O ;STATUS/ERROR INDICATOR 

760 ALTERNATE DPB SETUP 

WRTDPB: . S -TH IEVED 
55 “WOED BRITE iWRvfnine fee 
764 ;WORD 1000. ;ABOVE TABLE DID, BUT 
765 WORD WRTBUF IN A CLEANER FORMAT 

72 “ORS 408, RATES, 0 
68 10.5  RH70/RNO3 REGISTERS 

771 MNEMONIC INDEX 
772 coneeen= onmme 

ae RNCSI 
775 RMWC 2 
776 RMBA 4 
777 RMOA 6 
776 RMCS2 10 

RMOS le 
780 RMER} 14 
781 RMAS 16 
782 RMLA 20 
783 RMOB 22 
784 RMMR 1 24 
78S RMDT 26 
786 RMSN 30 
787 RMOF 32 
788 RMDC 34 
73 RMHR 2 

t AeeRS We 
792 RMECI 44 
733 RMEC2 46 

ie 10.6 | COMMANDS PERFORMED BY THE DRIVER 

o3 COMMAND CODE COMMAND TYPE 

799 
800 * NO OPERATION 101 N 

eae UNLOAD 103 N 

B04 SEEK 804 105 P 

RECAL IRATE 107 p 

DRIVE CLEAR 111 N | 

B10 RELEASE 113 N 

812 T P HE OFFSE 115 
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RETURN TO CENTER 117 P 

READIN PRESET 121 N 

PACK ACKNOWLEDGE 123 N 

SEARCH 131 P 

: GET REGISTER(S) 141 S | 

' SET FORMAT 143 S 

SELECT DRIVE 145 S 

WRITE CHECK DATA 151 D 

WR CK HEADER 153 D aS 
WRITE DATA 161 1) 

WRITE HEADER & DATA 163 D 

READ DATA 171 1) 

READ HEADER & DATA 173 1) 

N = HOUSEKEEPING 
P= 'Y I 
D = DA 
S = SPECIAL PROVIDED BY THE DRIVER 

10.7 DPB STATUS/ERROR INDICATOR WORD 

THIS INDICATOR WILL INFORM THE USER OF THE RESULTS OF THE REQUEST. 
Ny ACCOMPLISHED BY SETTING VARIES BITS OF THE INDICATOR TO 

BIT NO. MEANING IF ON A “1” 

1s ERROR OCCURRED 
DONE (BITO7=0); BITS 14-10 SPECIFIES TYPE 
DONE (BIT07=1); BITS 06-03 SPECIFIES TYPE 

14(1) USER MADE A REQUEST FOR A FUNCTION TO BE 
PERFORMED ON AN OFFLINE OR UNSAFE DRIVE 

13(1) USER MADE A REQUEST FOR A FUNCTION 
TO BE PERF! ON A DRIVE THAT HAS AN 

s UNLOAD REQUEST IN QUEUE. 

12(2) PERSISTENT UNSAFE CONDITION EXIST. 

11(2) UNCORRECTABLE PARITY ERROR OCCURRED 
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MACY11 30( 1046) 

10.8 

10(2)(4) 

9(3)(4) 

8(4) 

7 

6(2) . 

5(2) 

4(2) 

3(2) 

(2) => 

(3) => 

(4) => 

21-JUL-77 16:06 PAGE 18 

cere FED 8 ERROR. BLE GUELES WERE EMPTIED, A 

ALL STA 

SOFTWARE TIMEOUT OCCURRED ON THIS DRIVE 

SOFTWARE TIMEOUT OCCURRED ON ANOTHER DRIVE 

DONE 

ERROR OCCURRED DURING AN 1/0 OPERATION 

ERROR OCCURRED DURING AN OPERATION 
OTHER THAN 170. 

CORRECTABLE UNSAFE CONDITION OCCURRED 

DRIVE ERROR OCCURRED THAT CAUSED AN 
AUTOMATIC “RECALIBRATE™ SEQUENCE 

PORT REQUEST TIMEOUT. THE DRIVER REQUESTED 
THE DRIVE BUT THE OPPOSITE PORT DID NOT 
RELEASE THE DRIVE WITHIN 20 SECONDS. 

NON-EXISTENT DRIVE REQUESTED. USER 
A REQUEST FOR A NON-EXISTENT DRIVE. 

Ree aur aN ee IN SEL. (RH70/RM03 

Bie Ee Si 
14 SEFORE THE “DRIVE, CLEAR". 

sar oak BPS 1 ie ere 
SAVED AS PER DPB+14 BEFORE THE I 

ae fe ISSLED 

ERROR CALLS MADE BY THE DRIVER. 

THERE ARE A FEW ERRORS THAT CAN OCCUR THAT CAN NOT BE INDICATED IN A DPB. 

WHEN es a eg By pe recep OY ne IT WILL MAKE 
AN ERROR CALL OF unte “ERROR _N", WHERE “N° IS THE ERROR 

AND THE WILL BE AN EMT’ INSTRUCTION. 

TYPE DATA AVAILABLE 

SE@ 0017 



G0e 
MAINDEC-11-DZRNA, RMO3 FORMATTER MACY11 30(1046) 2@1-JUL-77 16:06 PAGE 19 SEQ 0018 
OZRMAB.P11 21-JUL-77 15:32 

1 RH70_ INTERRUPT #R4= RNCS1’S ADDRESS 
OCCURRED (RHAS=0) 

2 UNE PEELED ATTENTION Ris We EST soon pen: 

* THIS IS THE ACTUAL UNIBUS ADDRESS (176700) 

% R
A
R
A
R
R
R
A
S
 

SE
L 

PP 
PL
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S
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S
S
 

| 

z : 2 % 2 z 5 3 
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38 bar carey lane RMO3 FORMATTER 

960 : #DIGITAL EQUIPMENT CORP 
961 j HHAYNARD, MASS. 

3 HaPROGRAR BY C. HESS/C. CHEN 

965 + ¥THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
366 ; PACKAGE (MAINDEC-11-DZ@AC-C3), JAN 19, 1977. 

28 *SBTTL BASIC DEFINITIONS 

$70 cated {XINITIAL ADDRESS OF THE STACK POINTER ##% 1100 ### 

455 EQUIV , ERROR s;BASIC DEFINITION OF ERROR CALL 
373 “EQUIV I0T,SCOPE >:BASIC DEFINITION OF SCOPE CALL 

975 ; HMISCELL ANEOUS DEFINITIONS 
376 000011 AT= Il ;;CODE FOR HORIZONTAL TAB 
977 000012 LF= 12 CODE FOR LINE FEED 
378 000015 CR= 15 *:CODE FOR CARRIAGE RETURN 
g 000200 CRLF= 200 CODE FOR CARRIAGE RETURN-LINE FEED 

177776 PSs ay 177776 :PROCESSOR STATUS WORD 

177774 STKLMT= 177774 5 3STACK L LIMIT IT REGISTER 
177778 PIRG= 177778 RR REQUEST REGISTER 

177570 BB BSP = 175890 Hi ‘e Ur Ay Reet ER 

[en | PURPOSE REGISTER DEFINITIONS 

980 
981 
9g2 
983 
984 
98S 

ag 
988 oo0000 Ro= 33 

ie i f 
991 000003 R3= 73 + GENERAL REGISTER 

es = Glee Reaisten 994 : = “6 33 G 
995 000007 Rs x2 j GENERAL Re ISTER 

$y 500008 0 $e “7 + BROGAN COUNTER 

999 *PRIORITY LEVEL DEFINITIONS 

1 000040 PRiz 40 i tp ORITY i 
1 000100 PRe= 100 + PRIORITY 2 
1 000140 PR3= = 140 >:PRIORITY LEVEL 3 

at re: eaioaTY Het & 
100% 000300 PRb= 300 >:PRIORITY LEVEL 6 
iboa 000340 PR7= 340 ssPRIORITY LEVEL 7 

1009 -#"SWITCH REGISTER” SWITCH DEFINITIONS 
1010 100000 GwiS= 100000 

i es 
1013 010000 Swi2= 10000 
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BASIC DEF INITI 
RMO3_FORMATTER 

21-JUL-77 15:32 
MAINDEC-11-DZRMA 
DZRMAB.P11 

;RESERVED AND ILLEGAL INSTRUCTIONS 

ADDRESSES 
TIME OUT AND OTHER ERRORS 

“T BIT 
: {TRACE TRAP 
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C= 14 ;;BREAKPOINT TRAP (BPT) 
tory ine g 33 INPUT? TRAP (IOT) #*SCOPEx# 

t 3 ;EMULAT Rap (EMT) ##ERRORS# 
1 “TRAP” TRAP 

cere TK tary VECTOR 
Sppoes Teves Bd >: TTY PRINTER VECTOR 
000240 PIRQVEC=240 : {PROGRAM INTERRUPT REQUEST VECTOR 
76700 neAse =176700 

AVECT1=254 
-SBTTL OPERATIONAL SWITCH SETTINGS 

ii SWITCH USE 

3% 15 HALT ON ERROR 
+ 13 INHIBIT ERROR TYPEOUTS 
3% 10 ON 
;# 9 00 ON 
ii é Bon? T DI SYSTEM STATUS AFTER INITIAL START 

; 0 LOOP a he The SELECTED DRIVE 

ued Lae a ge eg Bl) ah 

Sue See HER AN ROM Velden vecros 
DISPREG: “WD ;;SOFTWARE DISPLAY REGISTER 
SWREG: ;; SOFTWARE SWITCH REGISTER 

S
E
S
R
R
S
R
E
I
 

AE
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SR
RT
ER
ER
IS
IS
AI
 

NS
S 

BS ay
 

-SBTTL ACT11 HOOKS 

53-36-3636 EE AHI EE A a 
t HOOKS REQUIRED BY ACTI1 

aSyrcs. ;SAVE PC 

000046 éEnGe0 1)SET LOC.46 TO ADDRESS OF SENDAD IN .SEOP 

oooose 20000 “WORD 20000 ;;2)SET LOC.S2 TO 20000 
‘ =$SVPC +: RESTORE PC 

000200 000137 o06422 : IMP BEGIN1 ;NORMAT STARTING ADDRESS 
000204 000137 O064ie2 IMP BEGIN CHANGE THE RH11 ADDRESS 

-=1100 
-SBTTL APT PARAMETER BLOCK 

Mb Mb HE HE HH HH HH HE RERELLSHESKKSAKELAERERRESRH SLA ARRENEKE ELE 

bit to LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
a3 —— a SRSSSASSSKLESERERES GSK KE REEL EKHS ARS LALHA SRSA KER LE LER ELE 

=. 

000024 1 ee ER TAIL TO. POINT TO START OF PROGRAM 
co0024 000200 200 ::FOR APT START UP 
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1 ooo0044 244 ;;POINT TO APT INDIRECT ADDRESS PNTR. 
1 000044 001100 ' SAPTHDR ;;POINT TO APT HEADER BLOCK 
i 001100 -=.$X jpRese! LOCAT ION COUNTER 

3 ait petttttttttttittsse 
1 : SETUP APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
i ; INTERFACE SPEC. 

1 1 : 
1 able 000000 ote: -WORD O Hepp HIGH BITS OF 18 BIT MAILBOX ADDR. 
1 ll = iL Ae APT esr (BITS 0-15) 
1 ll l TM: 

138 001110 00031 SUNTIM: ty ; 3 OF PAGS FOR EACH ADDITIONAL UNIT Boilie Bogda BS ey Peal sre Set 
1 

001114 TAB.XY = 
: Pc ic in 

-SBTTL RH11 REGISTERS 

5 JHU} HEHEHE EHH HIE HEB 

;CONTROL AND STATUS REGISTER 1 (RMCS1) 

ENABLE (BIT #6) 
(BIT 87) 

a CU 
: TRORSrER Ere TON Ca ae 

CRMWC) ;WORD COUNT REGIS 
(EACH BIT IS BY BIT NUMBER) 

;BUS ADDRESS REGISTER (RMBA) 
;(EACH BIT IS CALLED BY BIT NUMBER) 

;CONTROL AND STATUS REGISTER 2 (RMCS2) 
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000001 USIz 1 sUNIT SELECT (BIT #0) 

BDOD0" tens SINET SELECT (BIT. 82) 
evel BAI= 10 ies | TRCREFENT, INMIBIT (BIT #3) 
000020 Pat= 20 : Y TEST ¢ 
000040 CLR= 40 SCLEAR ( a 

1 TR= 100 j INPUT BIT #6) 
OR= 200 : (BIT 87) 

00 MPE= 400 MASS BUS PARITY ERROR (BIT #9) 
901900 WE= — 1900 is (BIT #9) 

PGE= : (BIT #10) 
o04000 NEM= 4000 iNON EXISTENT tae att ate) 
Be 8600 = $0000 iINVBLS PART TY EANOR (BIT a1) 
040000 WCEs 40000 sWRITE CHECK ERROR (BIT #14) 
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1162 100000 DLT= 100000 DATA LATE (BIT #15) 

1164 sDATA BUFFER REGISTER (RMOB) 
He :(EACH BIT IS CALLED BY BIT NUMBER) 

il 
i is $3 EXLERESE RLS LE KAHA RS EKEKPLK SERS LK ELAR EL KALLE ESS LEK SKS RELA ARERA DRE 

1130 .SBTTL RMO3 REGISTERS 
i is gs SKK G ARSE RAR KAGE GREE RASA RARER RRASRAH ERLE LELAAARAAAKERALAAE 

113 CONTROL AND STATUS 1 REGISTER. (#00) 

11% 000001 GO= 1 :GO BIT (BIT 80) 
1197 000002 Fiz 2 *FUNCTION CODE BIT #1 
1198 000004 Fo= * FUNCTION IT #2 
1199 000010 F3= 10 : FUNCTION IT #3 
rt Fy=z  —-20 SEUNCTION I #4 
1201 000040 FS= 2s) : FUNCTION T 85 
; 004000 DVA= 4000 ‘DEVICE AVAILABLE (BIT #11) 

1208 sDRIVE STATUS REGISTER (RMDS1) (#01) 

r 0001 s ID (BIT #6) 

ass : ® ipalve ur colt a? DPR= : (BIT #8) 
1209 001000 PGM= 1000 : T #9) 
1210 902000 LST= 00 : SE (RE SPERRED (BIT #10) 
181 HO4O0C = *WRITE L (BIT HD, 

i815 hae Bobs 1 bB {Posi fonts GPERAT ION fA PROGRESS (BIT #13) 
1214 040000 = 40000 H I (BIT #14) 
; i 100000 ATR= 100000 ‘ATTENTION ACTIVE (BIT #15) 

1 ! sERROR REGISTER #01 (RNERI) (#02) 

1 ig 00001 ILF= 1 31 I 
i ooo00e uae 5 id M 

1 een PAR= 10 ‘Pag 
1223 p00020 FER= 20 * FORMAT ( 
r WCF=s 40 iWRITE FA 

i , fer= op 
1227 000400 HCRCs 400 : 
1228 1000 ACOE= 1000 ire i 

i oo4000 ie: Goo aRYTE T 
1535 535000 Dre= 19000 ef 
i 040000 Ones 0000 OR TVE UNSAFE Cort e14) 
i a 100000 OcK= 100000 *DATA cheer ERROR (BIT 15) 

1 3% SMAINTAINABILITY REGISTER (RMMR1) (03) 
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;ATTENTION SUMMARY PSEUDO-REGISTER (RMAS) (804) 

;DRIVE TYPE REGISTER (RMOT) (806) 

;LOOK-AHEAD REGISTER (RMLA) (#07) 

;OFFSET REGISTER (RMOF) (#11) 
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(gas 010000 FMT16= 10000 ;FORMAT BIT (BIT #12 

1 DESIRED CYLINDER ADDRESS (RMDC) (#12) 
1297 ;(EACH BIT IS CALLED BY BIT NUMBER) 

y te LT Oe” 
1302 sRMO3 MAINTENANCE REGISTER #02 (RMMR2) (#15) 

re 040000 SkKI= 40000 SEEK INCOMPLETE (BIT #14) 

1 sECC POSITION REGISTER (RMECI) (#16) 
1307 ;(EACH BIT IS CALLED BY BIT NUMBER) 2 
1 C2) (#17) 
131 ai ath BIT 1s CAL BIT ) 

i ip | JHHHEHHHEHHEEE JEU HEHEHE HEHEHE 

1314 .SBTTL RMO3 DRIVER COMMANDS 

i ie 3p ME AE ESE SE SEE 9 SEE a A a a a a HE EE 

131 101 RNOP 101 ;NO_ OPERATION 
1318 sates SEEK og 105 t CEEK 
i Ou01G7 RECAL = 107 j RECAL IBRATE 

' . 

cae me, tie ie 
1 ty RTC = 117 RE TORN TO CENTER LINE 
1 000121 READIN = 121 ine IN PRESET 
1326 000123 ACK ss 123 PACK ACKNOWLEDGE 

poate = 131 ; tee uh il and : tat {GET REGISTERS 
: ahiae . ia : 4 all ECI OR HCI) 

a 001 HexD s 1 Hany se 

| a ae: i ia green * eee Ss 

1334 500 ie} WRTHD = ie3 MRLTE hen PEADER & DATA 
1335 000171 RODAT = 171 
Fe 000173 ROHD == 173 Le READER & DATA 
1 
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P
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.
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b
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R
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MACY11 30(1046) 21-JUL-77 16:06 PAGE 27 
COMMON TAGS 

-SBTTL COMMON TAGS 

iene: Dees sites: | 

RELLLLLLRERRLLE LE LE | (HHH HHHHHEEE 
: &THIS eg ag al VARIOUS COMMON STORAGE LOCATIONS 
#USED IN PROGRAM. 

scntac: *e-* 5 ;START OF COMMON TAGS 
STSTNM: ‘Bite ; ;CONTA he 

G: . 0 CONTA 

tOR: iMoee OO a ope 
$ WORD 0 3 3CONT cy ene 

ee | SBDADR: |WORD 0 tECONTAINS ADORESS OF *BAD’ DATA oe ae | Su "By 
y “toed ! HH TO BE USED 

aa: Bef AD WRI 
ne a 
ike: | 135883 Ty i eral 
S1Ps: 177564 ETTY PRINTER STATUS REG. ADDRESS 
MEL: Byte’ o + ONTAIN PYeR FOR FILLS 

SILLS: ‘BYTE 2 {CONTAINS 8 OF FILLER CHARACTERS REQUIRED 
iat BYE O° tt ERNINAL AVAIL ABLES ELAG (BIT‘O7)=0=VES) 
Seater «2079«3779<377) TI6DOE FOR BELL e e g°9 

see: ceeetT <6 + OUR TAGE RETURN 
SLF: — “Asc? 12) **LINE FEED 
oo SEEKS PTETTTETIUTTITETT TTT TTT eT ttt ttt ttt ttt 

© SE-SE-3E-3E-3E- -SE-SE SE SESE SE HE SE SE EE SE SS 0 a a a a Eo HE 
'ALIST Me 

TY: . AMSGTY ;; SSAGE TYPE CODE 
SFATAL: “HOR AFATAL ;:FATAL NUMBER 

: ,.WORD ATESTN 3; TEST NUMBER 



SEQ 0027 

, 11/40=04, 11/45=05 

DECISIONS 
OR ’CHECK’ MODE INDICATOR 

11720=03 

CO3 

S
u
s
 

n
u
e
 

d
e
t
 
e
g
e
t
 

a
l
t
 

8
8
 

e
e
:
 

ceuers 
co 

E 
sNRRRRN 

E ERERRRIRIRRARS 
 RKRRES 

7. 
S
8
8
s
s
s
s
s
s
s
 

88 
8
8
8
8
 

8
8
8
8
5
8
8
8
 

8
8
8
8
 

q
o
s
.
 

Ee 
AAS 

S
E
S
E
 

SSE SEE 
ee 

Prey 
pepe 

b
p
d
 

eee 
rere ET 

e
d
 

d
d
 

ad 
ad 

ad 
ed 

ad 
Od 

e
t
 

n
d
 
od 

od 
cond 

emt 
om 

omg 
ond 

med 
od 

ond 
ond 

ome 
od 

ond 
wand 

oad 
od 

ond 
wad 

ond 
wand 

ome 
ond 

ond 
od 

on 
wd 

od 
og 

wd 

== 
aes 

aan 



DO3 
MAINDEC-11-DZRMA, RMO3_FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 29 SEQ O0e8 
DZRMAB.P11  21-JUL-77 15:32 APT MAILBOX-ETABLE 

ia 4, ENO TNG ia Bt BUR: 8B 3 E 
ae ; ee ie te ee 

ie rt PATA: “WORD fi cont 
1 1 PATB: .WORD O ise cn 
i : CYLCK: “WORD : iEToae en Fi R FORMAT VERIFICATION 

146 i SAVSEC: ; 0 iy Se ee ee 
1 ee so? Core Bent 
luge Sot aeR NOOK HEDERR: “OED . ITIONING ING FORMAT INDICATOR 
1466 001362 000000 SEC30: .WORD O 2 08 eo OR INDICATOR 

1468 *1°S = 32 SECTOR MODE 
14 001364 000000 MAXSEC: .WORD 0 et SECTOR ADORESS (FOR EITHER 30 OR 32 SECTOR 

147 1 gooo09 DS.CYL: .WORD 0 ; oF CURRENT CYLINDER 

4 1372 o0oee a es MESSAGES 
1474 001374 000000 ATTN:  .WORD O OTTER ae FOR ’DRIVER’ 

ie Sole goo si. eB : 
14 001402 reer | WRAP: .WORD 0 ; WRAP enbuto. dee FROM HIGH TO LOW 

1 Bs ioe { 
{dar Bs dpe ceeee pee “WORD j sPACK>O,’ ie AVAILABLE FROM PACK 
146. 1419 000000 EDIT: - WORD 0 sEDIT THe ff T FILE ,IF EDIT>O 

1 — oa HS cf IT14 SECT 
1485S *BITIS ALONE, USER DEFINED BAD SECTOR 
148% *BIT14 ALONE, MF INED BAD SECTOR 
i 7 ooqog BAD16 BLK 256. MFG 16 BIT BAD TABLE 

1469 AAaAs Aah “WORD <1 
i 0 BAD18: “BLK 256. :MFG 18 BIT BAD SPOT TABLE 

Lies 77777 [WORD -1 
: ee USTAB “BLK 256. USER BAD SPOT TABLE 

14a 177777 “WORD -1 
143 600400 USSAV: “BLK 266. USER BAD SPOT TABLE SAVE FROM PACK 

1 77777 “WORD -1 
i onco%g SECCU: -BLKH 32. 32 WORDS MAX TO STORE BAD SECTORS 

1501 000000 NEXT: :WORD 0 rae IF NEXT=-1,ALL GOOD SPOT 
i HE CURRENT TRACK ARE CORMRTTED 

1504 sRHL1/RMO3 REGISTERS STORED HERE we AN OPERATION 

1506 O0SS40 oD0000 RM.REG: .WORD O sRMCS1 



MAINDEC-11-DZRMA, 
21-Ju- OZRNAB.P11 

l
e
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N
E
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U
E
N
O
 

U
T
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B
a
e
 

Ba
e 

fe
e 

b
e
 

po
e 

pe
e 

B
e
 

D
W
D
N
G
M
U
L
 

fa
e 

b>
 

ba
o 

fe
e 

at
 

De
e 

fe
o 

ae
 

hen
s 

fo
 

be
t 

Ben
e 

fh
e 

he
e 

ra
s 

be
 

ee
 

S
E
S
E
 

ES
S 

G
a
t
 

Ba
ws

 
ea

e 
fe
et
 
fe

t 
ea

n 
Fa

e 
Fa
m 

Pu
es
 

Fo
o 

fi
e 

Bh
o 

fa
n 

Be
ns
 

en
 
f
e
 

Be
an
 

he
s 

ba
t 

Bo
e 

bo
s 

Be
e 
f
e
 

Po
e 

Be
e 

fe
ns

 
fo
e 

f
a
 
f
s
 

he
e 

be
e 

Le
s 

fo
es

 
ha
 

Ge
s 

h
e
 

h
e
e
 

ea
 

ar
ia
l 

ake
 R

RB
 

pe 
tk 

tc 
t
t
 

carr 
. WORD 

O
O
O
O
O
O
O
O
O
O
O
O
0
O
0
0
0
0
0
o
 

; DATA/PARAME TER 

FMTDPB: .BYTE 

sS8
sc8

8aa
8 

§ 
§8
28
8s
aa
8 

) “heed 16:06 PAGE 30 ; SE@ 0029 
E03 

Aad
asc

ads
aae

aaa
cea

s 

OCK - USED FOR ALL DRIVE OPERATION 

;ORIVE_ NUMBER 
; VALUE OR FMT22,ECI, AND HCI 

tBSEL AND Al7 ND Alb 

Bt fa-10-aNb BTT 06-03 
PINDICATE TYPE OF ERROR 

;SPECIAL DPB TO WRITE HEADER OF BAD SPOT 0 

1 ;ONLY TWO WORDS FOR HEADER 
RBUF ;BUFFER ADDRESS 
. ; SECTOR 

3 § iemuoyaaceoess 
;DONT*SAVE ANYTHING 

: 0 ; STATUS 
TER POINTER TABLE 
PARI, 823. , BEGCYL 
PAR2,S. ,BEGTRK | 

| | |



SEQ 0030 
FOS 

21-JUL-77 16:06 PAGE 31 MACY11 30( 1046) 
APT MAILBOX-ETABLE 

RMO3 FORMATTER 
21-JUL-77 15:32 

MAINDEC-11-DZRMA 
OZRMAB. P11 

@START Cy. a -ASCIZ 

-ASCIZ @START TRK 2 

;ASCII MESSAGES FOR ADDRESS PARAMETERS 

PARI: 

PARe: 

OS4S03 PAR3: =.ASCIZ @END CYL @ 

OS2040 PARY: .ASCIZ @END TRK a 

13s A
 
SSESRRSReSETRRARINANARRSREEMRCREEAREOTSEE 

a
 

d
d
 

a
 

a
d
 

ad 
ad 

a
 

a 
d
d
 

a
 

nd 
ad 

ad 
a 

nd 
wd 

ed 
ad 

a
 

e
d
 

a 
wed 

ed 
ad 

O
d
 

ad 
ad 

OG 
w
d
 

mad 
Od 

O
d
 

nd 
d
d
 
H
d
 

nd 
m
d
 

O
d
 

ad 
m
d
 

md 

TABLE ;SECTOR BUFFER ADDRESS S
E
S
E
 

EP PPE Pere 
Ep e pe S

p
e
e
 

SSE 
BSE 

E aS 
O
Q
O
O
V
O
O
O
O
V
0
0
0
O
 

J
O
O
 

J
O
Q
Q
O
V
O
U
O
O
N
 

e
e
 

w
o
 

e
e
 

e
e
 

e
r
 

e
e
 
e
e
 

A
A
A
A
A
A
A
A
A
 

2 
2 

2 
e
e
 

ssargacgeasaneaatang 
aeaacaes: 

Q
O
D
O
Q
O
 
D
O
O
N
A
N
 
N
A
L
D
 

L
L
 

SSSSGSSSREGSSEECSEECSECCSECCS 
) 

a eK g 

O
-
M
U
M
T
M
N
W
K
.
@
w
 

A
 

t
t
 

t
t
 
t
t
 

[oko 
We lvo Lele 

ole sively s) 

a 
Ass 

=
e
 

i 



16:06 PAGE 32 
GO3 

11 30(104%6) 21-JUL-77 
“ETABLE APT MAI 21-JUL-77 15:32 

MAINDEC-11-DZRMA, RMO3_ FORMATTER 
een an 

e
e
 

AS 
SS T
R
A
E
 
B
U
 

S
S
S
S
E
S
S
E
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
E
S
 

a
x
e
a
e
d
 

poses 
S
e
a
m
a
n
 

i
n
e
r
e
 
e
s
t
a
 

—
—
—
 

ba 
R
O
N
 

T
u
n
o
r
 

oOo 

V
A
R
 

+
+
+
 

+
+
 
+
+
+
 

+ 

yee R
R
 
e
t
a
i
t
 

- EVEN 

5 eae oeeree ramones 
e
G
 

ered) 
eG 

cme 
oad 

eed 
ong 

Sed 
e
d
 

ed 
ed 

ed 
d
O
 

2
O
o
0
 
0
0
0
0
0
0
0
0
0
0
0
 

R
e
e
 
S
e
e
 

A
R
A
L
 

Beas Seebesesssseses 
BRN 

Se 
RS 

Fs 
ES 

R
O
S
 
Tete 

bk ae 
wed 

em 
e
a
m
a
g
 

med 
oad 

pan 
Sad 
w
a
h
 

wad 
eg 

ee 
ORG 

O
f
 

one 
om 

Oe 
weg 

Ed 
Om) 

end 
Oe 

Sad 
Wag 

eG 
Od 

aq 
eg 

U
G
 

OG 

—
 



MAINDEC-11-DZRMA, RMO3 FORMATTER 
21-JUL-77 15:32 OZRMAB.P11 

P
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ot

 
Ne
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fi
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e
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fe
et

 
Se
as
 

en
e 

R i 

S
O
S
S
E
R
E
P
 

PE
R 
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E 

OD
OR
 

OR
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D 

3 
Den

t 
Gn

 
Dea

s 
Da

 

a
c
u
 

e 2 
S 

BE
RR
 

RR
R 

o 3 
A
E
G
R
S
S
S
A
 

RA
PE
R 

SS
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CE
ES

 
a
o
 

Re
ne
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en
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at
 

Ga
nt
 

ue
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Ge
en
 

Be
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e 
Bo
ut
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et
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a 

f
o
t
 
Bo
n 

Po
e 

Be
nt
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nt
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Bo
wn
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e 
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ne
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an
 
P
a
t
 

MACY11 30(1046) 21-JUL-77 16:06 PAGE 33 
ERROR POINTER TABLE 

-SBTTL ERROR POINTER TABLE 

;#THIS Me Conratis THE toe ein FOR EACH ERROR THA Se rele eg Ise deh ie he? os rere, 
; #NO hci | TEM IN fet TABLE ore CONTAINS 4 4 POINTERS PLAINED AS FOLLOWS: 

;# ;;POINTS TO THE 
% DH 5 POINTS TO THE DATA HEADER 
3% DT ;;POI TO THE DATA 
I OF ;:POINTS TO THE DATA FORMAT 

SERRTB: 
;ERROR 1 

hy ;RH11 INTERRUPT OCCURRED (RMAS=0) 

DT1 
OF 1 

;ERROR 2 

fs ;UNEXPECTED ATTENTION OCCURRED 

DTe 
DF2 

;ERROR 3 

AG ;MASSBUS PARITY ERROR (MCPE=1) 

OT3 
DF3 

;ERROR 4 

EMY ;MASSBUS PARITY ERROR (PAR=1) 

TY 
OF4Y 

;ERROR S 

; UNUSED 

;ERROR 6 

cg ;RH11 DIDN’T RESPOND TO ADDRESSING 

DT& 
DF6 

SE@ 0032 



03 
21-JUL-77 16:06 PAGE 34 MACY11 30( 1046) 

ERROR POINTER TABLE 
RMO3_FORMATTER 

21-JUL-77 15:32 
*MAINDEC-11-DZRMA 

Pll 

;CONTROLLER/DRIVE ERROR DURING WRITE CHECK 

;UNCORRECTABLE MASSBUS PARITY ERROR 

;CONTROLLER/DRIVE ERROR DURING WRITE 

: 
: 

2 
> 

2 
a 

y 
a 

# 
ne 

p
e
e
d
 

t
a
d
 

3 
5 

wy 
5 

a 
a 

: 
s 

e 
2 

5 
& 

: 
a 

& 

o
o
0
o
0
n
o
 

“
~
O
o
0
O
0
 

w
o
o
o
 

m
o
o
o
 

m
o
o
n
 

e
d
 

ond 
e
g
 
o
y
 

a
 

e
h
 
o
d
 
o
y
 

o
d
 

o
n
 

o
d
 
o
y
 

e
t
 

wed 
m
d
 
o
e
 

e
y
 

e
d
 

e
d
 

2
o
o
o
 

p
A
 

e000 
o 

4
5
%
 

= 
S454 

w 
GS545 

m 
GSS 

GSaS 
w 

GSos 
Haas 

n 
S 

pa 
8 

;ERROR 13 

;ERROR 16 

i 
2 

2 
2 

2 
_ 

me 
fe 

2 
Bo 

me 
ae 

a 
BERR 

SRR 
RR 

ee 
ROR 

Re 
RRR 

ER RERER M
i
t
 

R
E
R
R
R
R
R
R
R
R
R
 
R
R
R
 
R
R
R
R
R
R
R
R
R
R
R
R
 
R
R
R
 
R
R
 
E
R
 
R
R
R
 
R
R
 
R
A
R
 
R
R
 
R
R
E
R
R
R
R
R
E
R
E
R
R
R
 

=
 

S
S
S
 

—
S
S
S
 



C-11-DZRMA, 
Pil : 

SR
E 

RE
RR
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RR
 
A
s
a
p
h
 

a 
a 

Mi
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Gh
 

gg
 

af
 

a2
 

a 
Ge
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 C

GR
 

SS
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Se
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Se
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P
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b
e
 

b
e
 

e
m
 

a
 

B
e
 

e
e
 

EL
 177777 001400 

O
e
 

e
e
 

e
e
 
e
n
 

e
e
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e
e
 

e
e
 

e
e
 

ae 
Be

 
ae 

an 
ae 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

e
e
 

ee 
e
e
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be
 
e
e
 

ee 
ae 

en 
me 

Pe
 

Pe
 

ae 
Pn
 

Pe
 
Pe
 
fe

 
e
e
 

000001 Oo0lele2 

JO3 
ACYL 904046) 21-JUL-77 16:06 PAGE 35 SEQ 0034 

;ERROR 17 

at ;RETRIES NOT SUCESSFUL - SECTOR NOT ACCEPTABLE 
> 

es ;DATA ERROR DURING WRITE CHECK 

EMe1 ;CONTROLLER/DRIVE ERROR VERIFYING HEADERS 

EM22 ;"HCE’ ERROR VERIFYING HEADERS 

EM23 ;CYLINDER FIELD IN HEADER IS NOT URRECT 

sWRITE CHECK ERROR 

jp MMMM REE E EERE EERE EEE EERE EEE ERE EE EEE EERE ERLE EEE EE 

-SBTTL MAIN PROGRAM 

5 9 SHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHEHHHHEHHHHEHHHEHEHHEE 

BEGIN: mv oh euanon iar m4 es BUS ADDRESS’ INDICATOR 
BE 

BEGINI: CLR CHGADR ‘CLEAR THE Penance RH70 ADDRESS’ INDICATOR 

gjccdtseeseunenntecsnsoessesnenassssssessseusesssselssseusesseene 
* MOV #1, STESTN -:SET TEST NUMBER IN APT MAIL BOX 

BEGIN2: RESET CLEAR THE BUS 



MAINDEC-11-DZRMA, RMO3 FORMATTER 
21-JUL-77 15:32 OZRMAB. P11 

f
h
 

eh
 
g
h
 

O
s
 

be
 
be

 
Be

 
a 

be
 
Be

 
On
 

be
 

ee
 
e
e
 

me 
Be

 
Oe

 
ae
 

Oe
 

De
 

Be
 

Pn
 

Be
 
De

 
Pn

 
Pn

 
Pn

 
ae
 

mn 
Be

 
Dn

 
Bae

 
me
 

en 
me
 

me 
Oe
 

ee
 
Ps

 
Ps

 
Oe
 

me 
Be

 
P
O
 

11 

000001 

000176 

001150 

KO3 
21-JUL-77 16:06 PAGE 3% 

COMMON TAGS sc
 

St
 ne 

Z ls = Bm
 5 a 

‘HOES HeRORY LocaTION’ 
* DONE? 

‘ BOK SP siete Fath POINTER 

ra
ce
 

“8 & 

al ize A FEW Vect 
HOV Ec F} sc FOR ERROR ROUTINE 

HOV i re VECTOR FOR TRAP CALLS 

MOV rein F} fi FAILURE VECTOR 
MOV SPURVECtS ;; 
CLR 33 ADDRESS 
MOVB ji Pet 

-SIZE FOR A SUITCH Regt 1G 

, nov tg Bs 
MOV JSERRVEC err 
MOV SHR ete SWICH REGISTER 
MOV 8O0DISP, DISPLAY ;;AND An oyster 

get ae i 
: 35 Re Oh 

BR 65S BRANCH IF NO TI 
Hoy #655, (SP) :SET UP FOR TRAP RE 

MOV #SWREG, SWR ;;POINT TO SOFTWARE SWR 
MOV #DISPREG, DISPLAY 
MOV (SP)+,98ERRVEC ;;RESTORE ERROR VECTOR 

CLR 
BITB ser TSIZE, SENN HST USER s size UNDER APT 

MOV #SSWREG, SWR > 3NO Na apr Sur tch REG? REGISTER 

RESET : 
MOV 8PRS, I8TRAPVEC+2” ; PRIORITY BACK TO S 
MOV #PRS; OHEMTVECH2 cor , PRIORITY BACK TO S 
MOV SBEGINI,CNTLC  ;’ 
INC #-1 ipl 

eine Bal 
. Be Sc 

1S eTTL ane EO OT TWARE jiu GIS ye sen Fee NING UNDER XXDP/ACT? 
SENV, #1 fre He RUNING UNDER APT? 

BEQ , es I 
CMP SWR, 8SWREG SWITCH REG SELECTED? 
BNE 69S F NO 
GTSHR a + BRR SOFT-SWR SETTINGS 

68S: MOVB #1,SAUTOB ;;SET AUTO-MODE INDICATOR 
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f
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D
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fe
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m 

Br
ee
 

Ge
re
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me
 

Ga
nn
 

Pe
st
 

Ga
nd
 

ee
e 

en
e 

Gh
at
 
G
e
e
 

o
o
 

ee
e 

Jo
r 

a
 

p
e
 

~ 
h
a
t
e
 

ta
s 

sa
r 

gS
 

aq
 

4 
3 

Ge
e 

fo
us
 

ae
 

Gom
a 

Ga
s 
o
e
 

ns
 

Pe
e 

Ge
s 

Pt
 
Pe

 
Fe

a 
es
 

PH
FE
SE
NH
KS
R 

PR
LB
EW
LR
 

Be
et
s.
 

2 

N
O
M
E
 
W
w
 

+ 

| 
| 
| 

| 
| 
| 
| 
1 

| 
1 

| 
1 

1 

| 
| 
1 

tay 
69S: 

SE
aR

AS
RA

RA
Ba

 TS 
SETVEC: 

11S: 

p
s
 

wn
 

ee
 

S
8
s
8
 2 

S
a
g
a
t
 

yt 
aa

ea
ge

ad
 

2 
Gg
eR
SE
Sa
 

LO3 
-77_ 16: PAGE 37 
SWITCH REGISTER 

a-1 ;CHECK FOR FIRST START 

Set Ride RHI & 
SRMADR, RMAOR 

Beene a eae 
ee 
id. § STER ADDRESS 

BeRee: eee ye a eae 
;DISPLAY DRIVE STATUS AND SET UP THE OTHER UNITS THE 

PROGRAM WILL USE 

Pe‘ ARNT Hua det ae The ‘RMOS DRIVER 

5 — Fe Ir FIRS Be RAg TERS —_ 

, *TYPEOUT THE DRIVE STATUS TABLE ? 
1 ;BR_IF NOT 

,PS ;SET PRIORITY TO 7 
RY *DRIVE TABLE POINTER 

err ‘TPE sTaTUS HEADING 

RY, -(SP) 3s SANE RY FOR TYPEOUT 

m
a
g
a
 

© 
Be oo
r g 

f INYSP : 
be iH i ’S STATUS 

BRVTYP(RY) ieee iF OFFLINE E OR NONEXISTENT 

BY BR fF Orrt ine 
NOTRM *DRIVE NOT _AN RMO3 

Sores VE ue 
aor ae tex pene roe |e Ot 
i ee 
ATABITCRY), pevee’ , ;SET DEVICE MAP 

bRNO3B, 8S ADDRESS OF RPOY MESSAGE 



MO3 
MAINDEC-11-DZRMA, RMO3 FORMATTER MACYI1 30(1046) 21-JUL-77 16:06 PAGE 38 Seo 0037 
OZRNAB.P11  21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

1990 0728 000001 024076 #81700, DRVTYP(RY) _;RMOD ? 
1 1012 RIF YES. 

Res : btbdte ai Bt, Bev crate ae 

DRIVE NUMBER/TABLE POINTER 

P
I
A
A
 

RY, #6 FINISHED ? 
i NOT 

CODING FOR RP T---LOAD FROM E- E-TABLE 

aed at 7 “jim pory eorien 

i soem * DEVICE "ee uta bre T MAIL BOX 

MOV HOD TT Fon FOR A RAIL | BOX 
He #1 ,DEVIP i} 

5 IGNED . oy See Be AP « 68 
oh BEE ay a Po" ELINCER 
MOV #4, ENOTRK H 
CLR 4 EN : AROUND FLAG 
MOV #-1, MODE ; or RD VERIFY MODE 

Be cont 1 T0 -1 
ch Rote iS SST 10, GE Rove MOV #-1, SEC30 : c 
TST  $CDMe jABT PARBAETER =0 
BY Hosa.ase uc FOR OF uta MOV eseeeB ra 3M 
HOV wisest v sMAX 32 ABORD COUNT 

MOV #20, WC _;COUNT OF WORDS 
MOV i 3 MWC’ =WORD COUNT 
CLR 330 SECTOR 
MOV 3e5. MAXSEC MAX 30 SECTOR 
TST CHECK MODE ? 
BNE +1 *NO 
MOV #133331 ,PATA INR PATTERN 
MOV #13333 PATB NITIATE PATTERN SS i 

MOV 81,RO UT ARTS AT DRIVE 0 ” 

gif , DEVMP I VICE MAP SET ? 
BNE 4§ sFIND al ORIVE # FROM DEVICE MAP 

ROL RO NEXT DRIVE 
BLE 6$ :BRANCH IF ALL DRIVES ARE DONE 



MAINDEC-11-DZRMA, RMOS FORMATTER 
OZRMAB.P11 = 21-JUL-77 15:32 

= 
a
e
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033001 
177777 001316 

033021 

000131 

000116 

001202 

001354 
1 001356 
, : D0 1362 

001364 

1 
1 001354 

160704 001356 

NO3 
MACY11 30(1046) 21-JUL-77 16:06 PAGE 39 SEQ 0038 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

; INCREMENT DRIVE 8 

c me” ae he Bir eRom DEVICE MAP 

ve i 
Yee Count TO CHANGE MAIL BOX 

sf . . hee Es on soem 
;SEE WHICH MODE THE PROGRAM IS TO BE RUN IN. 
;MODES ARE: 'FORMAT & VERIFY’ OR CHECK FORMAT’ 

M1: oe MODE sSET TO "CHECK FORMAT’ 

Rain ne READ. 1 a in Os ec ST (R1) jah” ENTE (DEFAULT) 

CHES #eC, (RL) HFCHeEK! ? 

CHP 8’F, (RL) j FORMAT: ? 

OEP E jSoues 50 | cr ENTRY 

1S: Poe CK ihre Rest OF *CHECK’ 
as a yt GET STARTING ADDRESS 

; BR 4s :SET 
3S: TYPE MORMAT TYPE REST OF FORMAT’ 
4g: MOV b-1, MODE *SET MODE TO ’FORMAT & VERIFY’ 

FIND OUT IF FORMAT IS TO BE IN 30 OR 32 SECTOR MODE 

MIA: TYPE , MSIZE i TYPE ire eevee 

MOV (SP)+,R1 i RORESS 
CHP ay, (R1) BIS NTRY Ai } 

Gro” ape og F IT Arn ’ 
TST8 = (RIL) : AULT 9 

ere SQUES Se 
ve a hia ; TRY AGAIN 

; HOV ee ie Mi ; Ra SIZE YN Se SECTOR MODE 
MOV #-1,.5—¢30 SECTOR I T 
MOV $31" MAXSEC ca ROTCATOR 32 SECTOR MODE 

2s: ONPE ne COUT SECTOR CTED + OE ABER» wef tRagK SIZE IN OR, RODE SELE 
MOV #-<258.#30.5,MWC’ ;2°S COMPLEMENT WORD COUNT 



BO4 
SA tra Sc * an oon 

SEC30 330 SECTOR INDICATOR 

eames ef cect ' sui Rich Abbess 
CLR WRAP : ROS Fea 
MOV a4. ENOTRK END TRACK 

Hove acl. Bete Tita tD oaive MureeR 
BR MO : TO START 

GO FIND OUT WHAT DRIVE 

5 010105 012737 O16324 001376 MO: MOV SOENTER, CNTLC ;CONTROL C ABORT ven 

S0SE BiG: Soaeas bet eR BERET RINT HNitaaLtge Te PY LEYBOPRD 

SE ee AOL EN »ONTT i Reto The 
gies inte leet Roy SPRL, ORES OF ENT 
A aC oi fe 3$ arm itt oa eR HRERCTER 

101 10154 2s * CARRIAGE RETURN 
10144 oigies 3$ he 

{Bites 15133 a *DIGIT 0-7 
20S Ol bbe 010164 - 3$ i sDIGIT 8-9 

eee 1018 ioe! 032477 eRe MORVD a hire IVE NUMBER 
101 | ee - BR 45 vi ;G0 SEE IF DRIVE ZERO IS THERE 

10170 ae BR . — a SOR DRIVE NUMBER AGAIN 
101 1 001220 4§ MOV R2, DRIVE SAVE DRIVE NUMBER 

1 Be se ae ot 
i 1 Si " . oe ygie F toe CAN’ T PORNAT THE DRIVE 

oa8 itete eter, 016104 cs Re be, ST.CLK eer 
10216 737 Oe4e32 JSR PC’RMINIT DRIVES ARE AVAILABLE 

1pe50 biS7a7 torre pouteE HOY o-| Saver oe TI 
1 01003 177776 CLR ps’ ae on ZEROS 

1024 024066 TSTB  DRVSTA(R2) DRIVE, STATUS 
1024 1 BGT 85 

ES 1oee2 TOW01 032661 Pree © CMUSDR BR ee ale — 
SE ea” OR AGAIN HS FREES cours ws: re Prvmmney Soe EI 

2088 010264 001003 BNE 7$ BR IF a : 

eas 1h593 bBasns 05560 aye agente 2 re RUMBER FCAT 
1 010074 104401 032605 7$ TYPE MERI 5 DRIVE NOT AVAILABLE’ 

1 BR fo IVE NUMBER 
2053 ites ear 001220 005610 8S CMPB -ORIVE, FMTDPB Se Daive AS LAST THE? 

i t 3 1 005610 Sve DRIVE FMTDPBC; * ss 
soe ste pe eek 001320 MOV #410. /ENDCYL —: 
2097 010326 ee co0003 BITB #BITOO!BITOL,ORVTYP(R2) ;SEE IF ORIVE RMO3 



EQ OR GT THAN BEGINNING 

NOER OOF RMO3 

LIMITS 

TRACK 
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WOREST CASE DATA 
A PATTERN -SHIFT 3 BITS 
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TYPE ’ 
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4, et 
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21-JUL-77_ 16:06 PAGE 42 

GET VALUE FOR SOFTWARE SWITCH REGISTER 
MACY11 30( 1046) RMO3_FORMATTER 

21-JUL-77 15:32 
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SEQ 0042 
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; THIS CODE INITIALIZES THE BADI6 

ADDRESS 
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001100 

;THIS CODE LOADS TABLE BAD16,BAD18,USSAV,FROM PACK (IF FORMATTED PACK) 
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1S 
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MACY11 30(1046) 21-JUL-77 16:06 PAGE 44 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

RMO3_FORMATTER 
21-JUL-77 15:32 

MAINDEC-11-DZRMA 
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FORMATTER 
:d2 

GO4 
Get VALie FOR SorfuARE SMiTCH REGISTER 

8177770,R3 
ft ,BADIE 

wo
 

bo
 

o
 

2a m
e
 

LEFT ONE OCTAL DIGIT 

Ee Ste 
F I BEEN ENTERED 

BE OWED <CR> 
mY ns BE NOT O 

oS
 
4
 wv

" 

bBo & : 
4s ; 

TST BAD16+2 
BEQ is. ENTER AGAIN IF ZERO 

4S: MOV 16,8A018 LOAD ALL TABLE WITH THE SERIAL NUMBER 
MOV BAD16, USTAB : 

YC BRD TESS pe Taee , ian | ® 

MOV Bot + teoaves ; 
MOV BAD16+2, BADIB+2 ; 

RR i RODE cs NC : FOR AUTO MODE APT,ACT,ETC. 
INC BADI6 
NC 18 

ss: ae oe 
HOY SEUSVC, BETKVEC NEW INTERRUPT VECTOR FOR KEYBOARD 

;SETUP TOTAL TRASK SOUNT FOR FORMAT 

CKADRS: CMP BEGCYL  ;STARTI ING CYLI THE SAME ? 
BNE . ; F Pst NOT Soin a ENOCYL 

ee Te feternnc ARTI SS 
INC ris ; MAKE THe MEER OF me cm NOE TNE 

-” is! 1s i pon FLAG 
MOV #822. MN TO 
SUB preci Re iAtnat bent OF EYL 
ROO ENOCYL, Re *SECOND PART OO ow." 2 

1S: MOV ENDCYL , R2 ENDING 
SUB panes : g STeRTING CYLINDER 

A te CYL 
4§: MOV 3 

Sus BEGTRK, oH + On ARTING CYLINDER 
ENOTRK, TTRKS 8 OF ING CYLINDER 

INC * INCLUS 
3S: DEC Re iE CYLINDER COUNT 

BMI ;BR I 
ADD 89. , TTRKS > ADD NDER WORTH OF TRACKS 
BR | CONT 
CLR EDIT : IT FLAG 
CMP TTRKS, #(821.%5> ALL ARE FORMATTED ? 
BLO BRANCH IF NOT 
INC EDIT *SET EDIT FLAG 

;THIS CODE SETS UP THE SELECTED DATA PATTERN TO BE WRITTEN ON EACH SECTOR IMAGE 

SE@ 0044 



HO4 
MAINDEC-11-DZRMA, RMO3_FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 46 SEQ OO4S 
DZRMAB.P11 21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

1 001316 SETPAT: TST MODE sVERIFY MODE ? 

1 1 4g: PATA TA PATT 
1 5037 Oo aR PATB ra PATTERN B B 
1 rl st POTSEL IF PATTERN OF ONES 

ae he jo wag 6 ir ae ue ti 

i ’ 1 ppt aae CH $1,PA CEE I Pe OF 

3334 i 7 066666 001340 HOV PATA SETUP WORST CASE 

539) dk 1s: HOV SET Up COUNTER 
536 MOV “SET UP MEMORY POINTER 

1 310 3S: MOV PATA,R sel UP PA N RI 

1 2s: MOY RI cage Rov IST PRT INTO MER 
1 MOV Ra! )+ Rov oho pat NTO HEH 
1 DEC R3 KEEP COUNT 
1 DEC Ra ;KEEP COUNT 
1 BNE 2s 
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Eh 

| 4 2s ISR oe RO, ROS ; 
: 

005626 3S: a Frroperis *LOOK F 
001775 BEQ *LOOP UNTIL FINISHED 

;SET UP SECCU TABLE: BAD SPOT ON CURRENT TRACK ,RETRIEVED FROM PACK 

1 19 as 005434 WRTRKX: Mov SECC RS UTILIZE Tee THE SECCU TABLE 

iB 1 zi = HOV $1 Re LOAD ALL HOCRT ION TO -1 

{535¢ : DEC RY’ ' 
| 12330 001375 BNE 1S BRANCH IF NOT DONE 

“LOAD THE BAD SPOT INTO SECCU TABLE IF ANY 

i 4 001406 WRTRKY : Ts! PACK ; T FI AVAILABLE AT ALL 

1 001414 MOV #BAD16,R2 tR2 PO INTER MFG BAD spoT Th TABLE 
i 001362 TST SECO :IF 8 BIT MODE CHANGE POI 

1 1 002420 MOV 18,R2 * : 
i 1 1 1S: HOY Re Rl a “Rl: LAST ADDRESS OF BAD SPOT TABLE 

0007 y A) *?* 7 



T04 
INDEC-11-DZRMA, RMO3_FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 47 SEQ 0046 

Pll  ©21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

1 MOV aSECCU,R3 ; TABLE ADDRESS 
rl 000076 MOV aa LAST ADORESS OF THE TABLE 

t AbD #10, Re *BAD SPOT STARTS FROM THE STH WORD OF THE FILE 
1 00S622 2s: CMP FMTOPB+12, (R2) ieee rh THIS CYLINDER ? 

i to Parpe+11,3(R2) : oH The SAME TRK ? 
1 x BNE 3$ : IF NOT 
1 MOVB (R2) RS : AR 
1 MOV RS, (R34 WORD ORAGE at 

iB tet 8 eee: 
1 é CMP R4,R3 END OF E oty ROLE ? 
1 BLO iREJE T PACK 
i ‘a 3 NG 

1 OT owe OCU Be . SRS TLE AVATLPOLE FLAG 
Ol siee oobi a? bi1192 ie a1 f0 one Os ee ae 

ROSIN ARIA TIRE sor ecco 
SORT1: MOV ccu -TOP OF THE Ti 

MOV seECcUtES, R3 DOTTON E Teor 
MOV #31.,.R4 ; TOTAL 32 3] TIMES 
CMP #-1, (Re) ; T ” 
BEQ 6S : F S QUICK EXIT 

1S: cH (R2),2(R2) ?N TH PENT +l TH ELEMENT 

BEQ 33 : N+ fy ELENENT, IF SAME 
3 I N > Nel 

MOV (R2), -(SP) :STORE N 
MOV 2(Re), (Re) : 4 Ne TO N 
MOV (SP) +’ 2(Re) : SWITCH N TO N+1 NT 

: 25 op #1, (Re) + TERMINA OR 
=<. : Q ’ H IT 
£3 HOV Re, (SP) ; is POINTER 

S 3s HOV 2(Re) (Re)+ H - ; ; 

se BHI “ fs ¥ mor pail 
5 MOV #-1,SECCUHE2. ; -1 T0 ROLE TTOM 
6 MOV (SP}+, Re : T NTER 

: DEC RY H COUNT 

: se 28 : if OP POINTER 
| see ) oe fake rer. 

60 SS: Dec ha iDecrenent ONE COUNT 

fy Heeccune | HE SUB SUPDATE BOTT INTER 
CMP #SECCU, R3 EXIT IF TOP = BOTTOM 
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telne Lec inloariaall Me 

tet ry at CTOR 0 TO ENDING SECTOR 

chon STARTING SECTOR 

or ne ea 
te tf a mee 

Si 

ap 
NEG 

a 
* MOV MAXSEC, 

Rov RETBL (RE) ,R3 ie Tinex FOR THE ENDING SECTOR 
MOVB = FMTOPB+10, ; STARTING. ADDRESS 

op RE TBL(R2), RO NORD Mee oR THE STARTING SECTOR 
R00 $258. , RS CT 

HOY R3, FMTDPB+4 ;LOAD E WORD COUNT INTO DPB 

WRTRKE: a ererio.re ;START 0 

waTrxe: Hove TED EntitPare anh TA IN TBL 
HOY BSTACK GP - 

1S: JSR RO, RRO 
FMTDPB 
BR 1S 

2s: pes om 16 

BPL 5. 
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JSR PC, ERINDX 

Efron tf 
ERROR 13 
ERROR 13 

ERROR iS 
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BR 1 
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ae ae 
1S: MeN RO, ROS 

FMTDPB 
BR 1S 

JUST FORMATTED 

: LOOP ON ERROR ADDRESS 

aL EUR 
;AORS ~ TBL 
;WAIT FOR IF FULL 
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MACY11 30(1046) 21-JUL-77 16:06 PAGE Si SEQ 0050 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

BEQ ag ;B8R IF IT IS 
INC SOF SW sT T RETRY COUNT 

9S: che Rxse c,FITDPB+10" SEE F Last SECTOR ON THE TRACK 

ISR PC, SCANC : INING SECTORS ON THE TRACK 
CLR SOF SW ; 

- BR g *FINISH TRACK 
10S: ISR »LOP. CK ; R 

BEQ Kt BR IF Me 

ee 1 160 He ITE CHECK AGAIN 
11S: CLR SESCAPE : Tie ESCAPE ADDRESS 

. eR BoeM Pina COUNT 
TST NEXT WHOLE TRACK DONE ? 
BMI +6 ;BRANCH IF IT IS 
IMP WRTRKA 

-BIT © . #BIT1,aSWR ;LOOP_ON TRACK ? 
-BEQ 12e$ : F 
:JMP -  WRTRKX : TN ON THE SOME TRACK 

ae : ALL MFG 

12s: / apis ines ay GIL OF THE 1 woRO A OR EL BF lite eck 
14S: ch e- , (RA) : T ? 

a OBIT14, (RMD : = OR BE ASSCESSED ? 

B sBir1y (RY) : TABLE 
abve (R4), SAVSEC : 
JSR PC, RESET ; 

1S$: ADD 82:4 *1 ABLE POINTER 
BR 14$ sLOOP 

16S: NOP : 

WRTRKZ: JSR PC, TRKTST AND CYLINDER NOER ADDRESSES 
BR HDREAD +E TURN DO QUICK CHECK OF DISK 
IMP — WRTRKX > CONTINUE heed THE FORMAT 

;THIS CODE SURE EACH CYLINDER FORMATTED CONTAINS THE 
*PROPER CYLI 1S LOOKING FOR 
POSSIBLE POSITIONER ERRORS HAVE OCCURRED DURING THE FORMAT. 

HDREAD: pat BoCE ;VERIFY MODE ? 

CMP 8OGbE66,, PATA ‘PATTERN HAS BEEN ROTATED TO WORST CASE ? 

ere iin ne THE CARRY BIT 
ROR PATA ity TERN ; 

= 

Be aatTis pata Fa fy Bt! IF CARRY 
OP PATA PAT ie BOTH Oe teh FY OPERATION 
CLR. CKRORS sCOVUINE Cheek ERROR INDICATOR 
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a tage tPRAB stack Bor 
RO, ROS : 5 TE OCSETER TEL 
1S WAI FULL 

16 swat FOR COMMAND TO COMPLETE 
s 

o 
a s TO S$ ON ERROR 
PC, ERINDX CFE UH 
1 ‘pet _ 

12 : T ITY ERROR 
1 $ : T 
14 : 
StC<HCE> ,FMTDPB+16 -IS ONLY A HEADER COMPARE ERROR ? 

3 : IVE ERROR VERIFYING HEADERS 

Bios ey NG HEADERS 

Rat, BUFP -fOuALS CYL EXPECTED 

23 SCYL ek eon ROR 

Foti hex a rehae 
a3 . ;BR ae 

CYLCK CYLINOER ADDRESS BEING CHECKED 
$822. ,CYLCK Norm CYLINDER ? : 

#4, FHTOPB+11 : a 

cM CK oe TNOER ADDRESS 

7 aa . i at 1S 

FNTbPB+12 : YL #700 
FMTDPB+10 : TRACK AND SECTOR # 

Bie, sees -(SP) ; YL 
BEGTRK, *-(5P) ° ;SAVE BEGTRK 

GC 
;SET_UP 

FL SSTIOR *RESTORE BEG 
(3P)+, BEGCYL RESTORE BEGCYL 
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;LOOP_IF QUE QU FAILS 

PCECTOR O 
) Ae sic 
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;BRANCH IF NOT 
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RM. REG+RMDA, savséc OUND THE FALLING SPOT 

ot nel seoTo IS A a0 oe SECTOR 

THE WORD CTR 
ARTING SECTOR 

AND BUFFER 

S
t
e
r
n
 

p
e
r
t
 

po
 

Rit
z 



COS 
;21-JUL-77 16:06 PAGE SH : $e sa? sce 21- 

MAINDEC-11-DZRMA 
Pil 

ai 

FOR TYPEOUT 
CIMAL ASCII WITH SIGN 

INISH THE MESSAGE 

is 
4
 

FIN 

NCREMENT 
DON’T ALLOW 

; ;LOOP? 

YES 
RESTORE COUNTER 

ee] 

»~ (SP) 

(PC)+,a(PC)+ 

by 
why 

Obed 

=e 
aftettnaus 

SPASS 
#100000 
‘ee 

$p0AGN 

1 

aa a
 

14S: 

ret: 

= ee asia 

eg t
t
h
e
 
e
e
 

salons 
eSbgngeneeengeneeeey 

st tye 

a
e
 

ESSbaasind 
Geimaaconuaenes 

e
a
 

od 
o
e
 

o
e
 
o
e
 

S
G
O
o
O
O
C
O
O
G
O
O
D
 

SZ 
A
N
B
A
R
 

S PREBLE 
ened 

oeed 
ed 

eed} 
wang 

wand 
and 

ead 
eae 

od 
wae) 

o
d
 

eg 
ea 

eg 
ed 

S
H
 

ROKORND 
t
n
d
 

mh 
o
n
d
 

S
o
o
o
o
o
o
o
o
 

o
o
o
 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
S
o
o
o
o
S
o
o
o
o
S
 

3 ee ania 



MAINDEC-11-DZRMA, RMOS FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE SS SEQ 00S4 
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-SBTTL SUPPORT SUBROUTINES 

3 

; THIS ROUTINE DETERMINES THE ERROR TYPE 

ERINOX: MOV R1,-(SP) STO Rt 
CLR Ri 

x PH htt a Prive OFFtine 

“opr bie" ,(PC)+ ; iB sone 

stop piriiieitio a of cr Fess PARITY ERROR ? 

BIT FHTDEB EIB. ¢ (PC)+ R Ye , 

ge 7 ;DRI ERROR ? 

1 ; THE RETURN INDEX 

Ee : NSRERENT INOEX 
e oR oH eeen fe tee (ee 

: a ee 
15326 RTS 386 PC ; RETURN 

ROUTINE TO CHECK FOR LOOP ON ERROR 

001000 163616 LOP.CK: BIT 8SWO09, JSHR ;LOOP_ON ERROR ? 

6, (PC)+ *-CHECK FOR ’FATAL 
TIZ'BITI2'BITIO'BITOL ;’FATAL’ ERROR BITS 

2s -BR IF Nor 
is mm. -REGORMER] | sHRITE LOCK ERROR ? 

oP TERMINATE THE FORMAT 
RETURN r
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UP THE INPUT TABLE FOR THE DRIVER ROUTINE 

bosei3 ie Serre Re Pape a {Eten ici ORDER GOR BITS 

lh Ae aa A 8 
O0132ee 005622 

sSET UP STARTING TRK ADRS 
:SET UP STARTING CYL Sn
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ING AND TOTAL TRK COUNT Or cera 

sBae 
= 

Be 388 

Be 838 

val TRACK ;SEE IF 

LAST TRACK IN THE CYLINDER ? 
aye TRACK 

;LAST CYLINDER AND LAST TRACK ? 
aD BCC 
NAST TRACK ? 

;BRANCH IF _SO 
31S THIS 
* BRANCH 

. »FMTOPB+12 

TRACK OF CYL822 
IN BUFFER 

S
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RESET 
UPDA 
LAST 

2s’ 

TRKCNT 
FMTDPB+11 
FMTDPB+1e 

»FMTDPB+12 

;UPDATE CYLINDER NUMBER IN BUFFER 
;ADD TWO TO RETURN ADRS 
; RETURN 
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MACY11 30( 1046) 
SUPPORT SUBROUT 

SETHOR: 

1§: 

DEC 

RTS 

21-JUL-77 16:06 PAGE S7 

;SET UP SECTOR COUNT 

N RO ne iy ate 
ayer we the FOR 144% SPC 3/14/77 

ere St Se a oc ox ox 
tWRITE_IN CORE THE TRK ADRS 
iu are Sec R NEXT HEADER 
BRANCH BE ROT LAST SECTOR 
{EXIT ~ HEADERS ARE LOADED INTO CORE 

;THIS ROUTINE UPDATES THE CYLINDER ADRS OF THE HEADER WORDS IN CORE 

UPDACY: MOV 

18: 
a 

Bo
mi
me
ss
en
ae
s 

C,R1 
IST Up READER POINTER IN Ro 
: F CYLINDER 
$ 00 
pore FI LENGTH 

FIt 
SEND DATA FIELD ? 
;NO 
;COUNT SECTORS 
faced NOT ayrst SECTOR 

: HEF NUMBER FOR EACH CYLINDER CHANGE 
;GARBADE CODE FOR APT 
3EXIT 

;THIS ROUTINE UPDATES THE TRACK ADRS OF THE HEADER WORDS IN CORE 

;SET UP SECTOR COUNT 
iSET UP HEADER POINTER_IN RO 
;POT on POINTER TO TRK - SEC ADRS 
; INDEX TRK ADRS 
;SET UP Eee NEXT HEADER 

‘Bence TF hot NOT LAST SECTOR 

;SET UP VECTOR FOR P CLK 
PSW 

t CHECK FOR KW11-P 
;VECTOR ADDRESS 
iset UP KW11-P VECTOR a 

_ UPDATK: MOV MAXSEC, R1 
MOV 8BUFP, 
TST (RO)+ 

1S: ADD #400, (RO 
ADD #516., 
DEC R1 
BGE 1$ 
RTS PC 

ROUTINE TO CHECK FOR KW11-L OR KW11-P CLOCKS 

ST.CLK: MOV SSTCLK1 8ERRVEC 

ft eee TST 
MOV SLPVEC, -(SP) 
MOV 8CLOCK’ a( SP) 
ADD #2, (SP) 
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GOS 
MACY11 30( 1046) O(1046) | 21-JUL-77 16:06 PAGE SB 
SUPPORT SUBROUT 

ov wPRE ,2(SP)+ Pa PRI 6 i 

rout: ie ss 25 PONE 
— Rov gtiue,a OHERRVEC TVEETOR 

me Bee; ee toe 
MOV ,a(SP)+ ‘Poa ed 
HOV £100, gSLKS SET KWL1-L INTERRUPT ENABLE 

2 : Boy te) ERRVEC RESTORE THE ERROR VECTOR 

THIS CODE PRINT THE ABORT MESSAGE AND LET 0.P. RESTART 

RESTRT: TSTB  $AUTOB ;RUN UNDER APT ? 
BNE ;BRANCH IF SO 
JSR PC, STKINT 

rt 
MeSG2 i TAPORPER MEG INFORMATION POLI 

MOV (SP)+,R1 ;LOCATE THE READ IN LINE 
TSTB =. (R11) ; TERMINATOR BY <CR> 
BEQ 1 j BRANCH BRANCH IF 9) 

geogery ea 
HALT on Es 
JMP 38200 500 T ir HIT START SWITCH 

1S: RTS PC 

;THIS CODE SERVICES A CLOCK mst EVERY 16MS 

CLOCK: MOV #16. .-(SP) ;PUT MILLISECONDS ON THE STACK 
JSR PC, RPTMR *GO REPORT TIME 
RTI *RETURN AND CONTINUE 

ROUTINE TO INTERCEPT *CONTROL C’ TYPED DURING PARAMETER ENTRY TIME 

OENTER: MOV SSTACK, SP HALL petiviTY § 
1S: peas TRNSWT TY STOPPED ? 

RESET sea Ke BUS 
JMP MIB START AGAIN WITH DRIVE SELECTION 

;ROUTINE TO TYPE THE PRESENT DISK ADORESS. ENTERED BY TYPING "CONTROL C’ 

NEWSVC: MOVB § @STKB,-(SP) ;READ FROM TTY BUFFER 
BIC #¢C17?, (SP) ;STRIP PARITY 
cre ($P)+, B16. s CONTROL -0 ? 

ae aSTKB *CLEAR DONE BIT 
HOV #100, 3STKS “ENABLE TTY INTERRUPT 

SEQ 0057 
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MACY11 30(1046) 21-JUL-77 16:06 PAGE 60 
SUPPORT SUBROUTINES 

;ALL REGISTER USED ARE DESTORIED 

— MOV SUSTAB+10,R1 i sT ENTRY IN RI 
$21, (RL) AN ING IN THE TABLE 

FMTOPB+12,(R1) ;CYLINDER NUMBER MATCHES ? 

FRTDPB+11,3(R1) Hix FUPeER MATCHES ? 
10,2(R1) =

 

MATCHES ? 
TO EXIT, IF THE SPOT HAS RECOREDED 

#4,R1 4 aie 
suSTAB+S12. ,R1 ? 

| amy Te, pac a 

EOE high itOO Te Tek PEER 
PC ;EXIT 

nee. ; THROW AWAY THE PACK 
;RESTART IF DESIRED ? 

- THIS ROUTINE SORT THE USTAB IN ASCENDING ORDER 
*CALL SEQ JSR UBt conte 

3 

SBS
 S

EG
ER
IR
IE
IN
G 

<=
 

w
 xz
 

4
 

w
 

#83
3 : 8 

SORT2: MOV #USTAB+E. , RI TOP POINTER 
MOV #125. Re’ * TOTAL S 
MOV = 23 : 

Ee pe QUICK EXIT = 
1S: CMP (R1),4(R1) OP ARE THE CYLINDER NUMBER 

BHI 23 ; SHITCH vat 

CMPB ain) 7(R1) comer THE NUMBER 

4 iu To Gene 
CMPB (R1),6(R1) : THE SECTOR NUMBER 

Re 6S TUE CHENT POINTER 
2s: MOV (RL) -(SP) ; THe TH BLOCK 

(R13, -(SP) *INTO ST 
HOV GRID (RID >SWITCH THE N+1 BLOCK TO N BLOCK 
MOV BRL), eCRL) : 
MOV (SP)+,6(R1) "LOAD THE N+1 BLOCK 
MOV (SP)+°4(R1) : 

3S: ADD a4, RL *UPDATE_THE Top POINTER 

ie OOS’ BRANCH TE ROTO 
DEC Re *DECREMENT ONE SORT COUNT 

Fe OR tity HES PON POINTER 
MOV SUSTAB+8.,R1  ;RE Toe POINTER 

4$: BR Bg ‘Bir sates 

SE@ 0059 



JOS 
21-JUL-77 16:06 PAGE 61 RMO3_FORMATTER 

21-JUL-77 15:32 
MAINDEC-11-DZRMA 

Pil 

» TRK 4 

18 BIT USER 
16 BIT USER 

BIT MFG 
~ 

18 BIT MFG 
THE LAST TRACK CYL S822 

oo > 

RG) 

- 
6 

Oo 
a 

68 
Y 

9 
3 

& 

p
i
g
 

¢ 
Qi 

MH 
2.o. 

88 
oc 

&8 
egaeet 

be 
cm 

o
o
.
 

e
e
 

wo 
8 poah 

o
y
 

- 
“ 

a 
= 

r
a
 

" 

Paeds 
§ 

betehe  Saecieas 

GiGi. 
5 

AEE» 
9 

L
S
 

CORES 
E a
o
a
 

re, 
Beers erase 

t
o
t
e
 

ewes 

S
s
 

ie 
NSBRR 

#
4
4
0
0
5
 
e
S
 

: 
raft 

- 
bb 

phe 
phe 

eh 
ph 

ph 
ak 

ph 
t
a
y
 

sae 
gececuenvrsaave 

S
E
S
S
R
E
S
S
S
S
S
S
S
S
S
A
S
S
S
S
S
S
S
 

SSS ao eaee 

by : 
~ 

f
e
e
 

og 
ge 

be cee 
= 

h
i
v
 

sto 
te 

eee 
Sebes: 

i 
eat 

& 55845 
g 

giogtg 
pocave 

S
a
a
t
 

a 
ae 

8 

ae 
& og i

 
3.3 

oT 
oh 

=z 

ne, -< 
rete 
36050 

1 

bata. 
daSSSSSSSorESSSSrs sBUFP 

a 

SAS 
RSRABERRA SE 

¥ 
4
4
 

r
t
 

a 
R
R
R
 

RR RRR 
EERO 

GOES 

bgereeee 
y 

UCU 
CU 

CUE 



KOS 
MAINDEC-11-DZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 62 : SE@ 0061 
OZRMAB.P11  21-JUL-77 15:32 SUPPORT SUBROUTINES 

3274 017364 012702 051630 MOV SBUFP+4+<516.%10.>.R2 ;BUFFER ADDRESS FOR 18 BIT MODE 
e 1 1 000013 4g: MOV #11. ,R3 SECTOR N R3 

1 MOV R1,RS ; 
1 1 000400 cs: MOV Hee. , RY : TA FIELD OF ONE SECTOR 
1 6S: MOV (R1)+, (R2)+ *LOAD INTO SECTOR DATA FIELD 
1 DEC RY *ALL ? 
1 BNE bs a eva, tn Nor 

174 001010 AOD Fea0. Re io CT pate 

ae Be : F aot 
1 MOV (SP)+,R3 RETRIEVE NEXT SET OF SECTOR # 

1 1 MOV (SP)+'R2 : ADDRESS 
1 12601 MOV (SP)+'Ri : 
174 10105 MOV R1,RS *TEMPOR STORAGE 
17432 001361 BNE cs “BRANCH IF NOT DUMMY PAIR 

017434 000207 RTS PC sEXIT 

s THIS ROUTINE RESET: 
RESET THE BIT 14 OF THE 1 ST HEADER WORD OF THE BAD SPOT 
“CALLING SEQ; JSR PC, RESET 
g 

3% RESET: MOV 2, ; CYLINDER ta Hove FRTbPS If Feu f Reue ss" TREO ABORESS 
tries are a yn reat USER BIT 
174Gb MOVB DRIVE. FMTX : FOR OPERATION 
174 MOV ¥ +4 COUNT 
1 MOVB FMTX¢2 9 3 WRI AND DATA COMMAND 
1751 MOV FMTX+6 

ve Aaa 1 MOVB i, 411°; 
1 MOV FMTOPB+12-FMTX+l2 :CYL ADDRESS 

08 01 BIS , RBUF ; i BIT MODE 
1 ST a0. IN 16 BIT ODE ? 
i BMI 1§ : F IT s 

BIC #10000, RBUF : THE IT 
1 1S: JSR RO, RMOS ;CALL DRIVER 

1 1S t BRANCH IF QUEUE FAILS 
1 2s: TST FMTX+16 ? 
1 BEQ 2s : IF NOT 
1 RTS PC *EXIT 

5 Me AE AE AE EH HE EH AE a EH EE 

: THI ROUTINE TO CHECK I 
;ASC RURARETER tek DIGIT SE HEEN 0 AND 7. 
; 

ca MOV #ADR, Ri OF ASCII CHARACTER ORECK THe CHARACTER 
; RETURN ‘CHARACTER IS NOT BETWEEN 0-7 
; RETURN R ; CHARAC 

f ;OCTAL D 
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CHECK _AN ASCIT aa 
A DIGIT BETWEEN O AND 9. 

SSTRIP AWAY THE ASCII ea 

1 
DE 
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"9 

THIS ROUTINE WILL CHECK AN ASCII CHARACTER TO 

a 
BETWEEN 0 

; DIGIT 

;LESS THAN ZERO? 
~~ BRANCH 
TER THAN NINE? 

THE CHARACTER iT 
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MACY1! 3001046) 21-JUL-77 16:06 PAGE 64 
SUPPORT SUBROUTINES 

RTS —s_ RS ; RETURN 
;THIS ROUTINE CHECKS AN ASCII STRING FOR LEGAL 
CHARACTERS AND FORMS A DECIMAL VALUE BINARY NUMBER IN R2. 
§ : SADR, R ; OF _ASCIZ STRING 
; HOV MUR iA RRGNT TUDE be INPUT NUMBER 
; JSR -RS,CK.01G iGHECK DIGITS 
i se EaeT eo 
; RETURN ADR id a foe rcer | 
; RETURN ADRS j=Conmer _-- Re_= NUMBER 
; RETURN ADRS ;"PERIOO” -- Re = NUMBER 
CK.DIG: MOV = R4, - (SP) ;SAVE RY 

MOV —-R3, - (SP) iSAVE Ra 
MOV Re, -(SP) ;SAVE THE MAX. SIZE ON THE STACK 
CLR = Re ;START WITH O 
CLR sR 
CLR. sR 
JSR ——-RS, CK. CHR ;CHECK ONE CHARACTER 
63 ; ILLEGAL CHARACTER 
e ;CARRIAGE RETURN 
7$ bee 

a e 

1 sDIGIT 0-7 i$ iBTeit 8-4 
1s: AOD HRS STEP RETURN POINTER PAST “CR” 8 “PERIOD” RETURNS 

ROY RG, ~(SP) ew 
ASL R3 3 #4 
ASL R3 ;*8 

ADD = (SP)+,R3 5 (#2)4+(48) = #10 
0D ~=—s-_- Re, RB ;UPDATE THE INPUT NUMBER 
JSR ——-RS, CK. CHR SCHECK ONE CHARACTER 
EN ILLEGAL CHARACTER 
55 ;CARRIAGE RETURN 
3 bate 3$ 3°. 
e$ DIGIT 0-7 
S ;DIGIT 8-9 

3S: T= (RI) jDOES A GR” FOLLOW THE “PERIOD 
BNE 8S ;BR_IF NO 
TST (R4Y)+ it 

ys: TST (R44 ; TURN 
SS: Tot RH)+ 31 RETURN ae 

s ego Ehapesstar 
6S: TST  (RS)+ INCREMENT RETURN PAST INVALID RETURN 
7§: TST (RS)+ i INCREMENT RETURN 
8S: ADD RY,RS ; RETURN POINTER 
98: MOV R3,Re ENTERED VALUE 

TST (SP)+ ;CLEAN MAX. SIZE OFF OF STACK 
MOV =: (SP)4, R3 ;RESTORE R3 
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MACY11 30(1046) 21-JUL-77 16:06 PAGE 65 
SUPPORT SUBROUTINES 

MOV (SP)+.R4 RESTORE R4 
MOV (RS) RS GET RETURN ADDRESS 
RTS RS : RETURN 

-SBTTL MACRO ROUTINES 

.SBTTL ERROR HANDLER ROUTINE 

LLLLLLLLRELELELALLELELLLLELS 
SATHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
;ESAVE THE ERROR AND THE ADDRESS OF THE ERROR CALL 
Te Sites ON IDED BY THIS ROUTINE ARE: 
2 #SWIS=1 
Pat 1 NHIBIT TYPEOUTS 
: 1 
H 1 Li ON 
; #CALL 
«i ERROR N ;;ERROR=EMT AND N=ERROR ITEM NUMBER 

SERROR: c 

MOV Ri Dorie ye ON REG , S 
MOV FMTDPB+12,0S.CYL’ ; TROER SORES 
MOVE FMTDPB+11:0S. * RE ADDRESS 
TST RM. REG+RMBA De RODRE SS ? 

Q 7§ : 
MOV RM. REG+RMBA, -(SP$ BUFFER 
SUB #2. (SP) . ADDRESS 
MOV ($P)+,SGDDAT ; WORD WHICH DIDN’T COMPARE 

7$: INCB G rT 
BEQ >:DON’T LET THE FLAG GO TO ZERO 
MOV STSTNM, DISPLAY ;:DISPLAY NUMBER AND ERROR FLAG 
BIT 881710, aSWR HH ON ? 

re ith Be 
1S: INC gSBeht NT NUMBER OF ERROKS 

MOV (SP) SERRPC ::GET ADDRESS OF ERROR INSTRUCTION 
SUB 
MOVE  aSERRPC,SITEMB ;;STRIP_AND SAVE THE ERROR ITEM CODE 
BIT T13, 2SWR 55 SKIB OUT IF SET 

; SKIP OUTS 
ISR TYPERR 3G0 TO USER ERROR ROUTINE 

“ TYPE , SCRLF 

CMPB ss BAPTENV,SENV _—s; ;RUNNING IN APT MODE 
BNE é “te jiNO,SIP Aer ERROR REPORT 

pe a IREPORT FATAL ERROR TO RPT 
21$:  .BYTE ! 

* 225: af : 225 ; ;APT_ERROR LOOP 
2s: TST SIR HALT ON ERROR 

BPL 3$ :SKIP IF CONTINUE 

SEQ 0064 
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001000 160654 

0011 
0011 

001174 

001130 

001203 

MACY11 30(1046) 21-JUL-77 16:06 PAGE 66 
ERROR HANDLER ROUTINE 

HALT *:HALT ON ERROR! 
CKSWR +P FOR CHANGE IN SOFT-SWR 

3S: 4 881703, 2SHR 3 DOF ON ERROR SWITCH SET? 

MOV SLPERR, (SP) He FOR LOOPING 
4g: TST 33 mK FOR AN ESCAPE ADDRESS 

= ey SEScAPE, (SP) + Pike Rone RN ADDRESS FOR ESCAPE 

F RTI ; ; RETURN 

THIS ROUTINE USES THE “ITEM CONTROL BYTE” (SITEMB) TO DETERMINE 
“WHICH ERROR IS TO BE REPORTED, IT THEN OBTAINS, FROM THE “ERROR 
: ( ), AND REPORTS THE APPROPIATE INFORMATION 
: ING ERROR. 

TYPERR: G . 
i iF = Fett RO FOR ERROR NUMBER 

DEC : +E ORN INDEX D Po ERROR TABLE 

ASL RO 

1S: Abb pt RO °F Be ep gore 
TYPE , SCRLF Carn TASe = LINE FEED 

es: -WORD 0 
3S: HOV (R0)+,4S etext tp rik: BR RenoER CB (OH) POINTER 

TYPE , SCRLF ; eRRRie RETURN-LINE FEED 

4g: .WORD 0 ;"DH” POINTER GOES HERE 
cs: MOV (RO)+,R1 ; PICKUP bara TABLE (DT) POINTER 

BEQ gus ; 
CLR TCH 

a a a 
BEQ 17s ‘ ny if BH RUMGER NUMBER IS 0 

TYPE SCRLF 
10S: nove (RO)+,R3 ae SUAS § TEED PE 

(RO)+;>R4 
11S: ROR RY mo oR DECIMAL? 

Gy FY 1)+,-(SP) r CRE FOR TYPEOUT 
TyPoc - :G0 TYPE--OCTAL ASCII(ALL DIGITS) 

128: 
HOV Q(R1)+,-(SP) 5; iSAVE E a(R) + FOR TYPEQUT shi tt 

138: D&C R3 HORE gee NOGERS TO TYPE? 
BEQ 14S ;NO--BRANCH 
TYPE ,LINSP : YES--TYPE SEPERATORS 



001173 

Booodi 001226 
000100 001227 

020622 
0e104e 

000040 001227 

CO6 
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5R 11S 
14S: CEC Re 

ter seh Y 
BEQ 
COM 
BNE 15$ 
TYPE LINSP 

15S: MOV (RO)+, 168 
TYPE 

16S: .WORD O 
TST (RO) 
BNE 21 
ADD “4 RO 

21S: POE 
TST RS 

10$ 
178: LINSP 

BR los 
20S:  § RESREG 

RTS PC 

-SBTTL TYPE ROUTINE 

Stee ee, Mel 
ie ear rig 

mores: «= SPILL lie te 
SSCALL 
:#1) USING A TRAP INSTRUCTION 
;* TYPE ME 
;#0R 
ft TYPE 
+ MESADR 
‘ 

STYPE: TSTB STPFLG 
BPL 1S 
HALT 
BR 3s 

1S: HOV RO, -($P) 

BNE 625 
BITB § sAPTSPOOL, SENVM 
BEQ 625 
MOV RO, 61S 
ISR PC; SATY3 

61S: .WORD 
625: BIT SAPTCSUP , SENVM 

;LOOP 
:MORE_DH’S? 

; A NEW LINE 
ZONLY A °DH’ IN THIS REQUEST ? 
BR IE YES - BYPASS THE INDENT 

; NO--BRANCH 
; TYPE SPACES 
+ OND : T 

ES HERE 

hi fa 9h "bre 

Sia Rts Ro 

HELE War ee Ee ncern. 
TERS REQUIRED. 

CHARACTER f FILL AFTER. 

;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 

3318 THERE A TERMINAL? 

tIRALT HERE IF NO TERMINAL 

Hier ab SS OF ASCIZ STRING 
3 3NO CK FOR APT CONSOLE 
+5 T0 APT 

3 8 For Apt 
3? 

33 SUPPRESSED 
3; YES, SKI QUT 
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OZRNAB.P11 21-JUL-77 15:32 TYPE ROUTINE 

2s: MOVB = (RO)+,-(SP) PUSH CHARACTER TO BE TYPED ONTO 

(3p fete fon POP 11 OF REIMONy (SP)+ INATOR POP IT 
60S: (SP)+, RO 

ooo002 3S: ae #2, (SP) 

000011 4g: Cre SHT, (SP) i ee <HT> 

cree , (SP) ;;BRANCH IF NOT <CRLF> 

TST (SP)+ : - POP sce >» EQUIV 
TYPE we or feo EF 

021030 cL SCHARCNT R CHARACTER CO COUNT 

cs: ISR STYPE 
rates 6S: cee SFILLey (SPs i Pie Pon PPT ones ? 

020714 001170 MOV SNULL , - (SP) Hof eo A Fie NEEDED 

000001 7$ DECB  =s«A( SP) : DOES A TO BE 
BLT BS iia IF N- SP THE NULL OFF OF STACK 

020764 ISR STYPEC He 
1030 DECB 3300 NOT AS A COUNT 

SR 7$ 33l 

8S: MOVB = &”_— (SP) TAB WITH SPACE 
Qs: JSR Pc, $TYPEC i ibe space os 

021030 BITB 87, SCHARCNT F fF NOT AT 
BNE 3S $3 
TST (SP)+ OFF STACK 

STYPEC: i378 Ee Ha T UNTIL CHPRINTER IS READY | 

RRR SRE Fea ee 
ee 

as
 

& 
Ei

Ga
ue

e 
Se
u 
ic
es
 

3 021030 His: MCHARACTER COUNT 

1016 000012 oo000e 1S: CMPB 3s LF, 2( SP) 3318 CHARACTER A LINE FEED? 
1 Q STYPEX $3 IF 
1 NCB ss (PC) + HH THE TER 
1 SCHARCNT: .WORD 0 ::CHARACTER COUNT STORAGE 
1032 STYPEX: RTS PC 

-SBTTL APT COMMUNICATIONS ROUTINE 

t-ietlalala'ot-t!-teleiaial-iial-+-1-55-toelelaiaiaiaiainiel-}-to~ 

ie A es 
$A 

SATY4: ROVE #1,SFFLG 33170 ONLY REPORT FATAL ERROR EN
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MACY11 3001046) 21-JUL-77 16:08 PAGE 70 ' SE@ 0069 
BINARY TO OCTAL (ASCII) AND 

;¥STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

* Mov. NUM, -(SP) 
TYPOS 
-BYTE N 
. M a 

7% == «MOV. —s NUM, =( SP) 
2% TYPON 

+ MOV NUM, -(SP) 
I TYPOC 

STYPOS: MOV a(SP),-(SP) 

1} 
bie (SP) 

ed et 
sua MOVB se $on05 ts 

* MOV RaSh) 

my ote 
MOVB Soh00E+ 1, RY 
NEG RY 
ADD #6,R4 

HOVE & I os 
MOV oo ILL Bd 
CLR R 

1S: ROL 
BR 3$ 

es: ROL rs 
ROL 
ROL 

as MOV RS,R3 

+ Bbke — §Bnove 
BPL 7$ 
BIC #177770, R3 
BNE 4§ 
TST RY 
BEQ 5s 

4§: INC RY 
BIS #’0,R3 

cs: BIS 8’ 'R3 
MOVB RB, BS 3 a 

;;NUMBER TO TYPED 
;;CALL_FOR OUT 
;;N=1 TO & FOR NUMBER OF DIGITS TO TYPE 
33;M=1 “iis 1 ER 

abl ipos on STYPOcTS = '° TYPE OUT NITH TNE SANE PARAMETERS AS he test 

;;NUMBER TO BE TYPED 
;;CALL FOR TYPEOUT 

s% 
;#STYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 

;;NUMBER TO BE TYPED 

eee 
+ SET THE NUMBER OF DIGITS TO TYPE 

BU a opm. use 
i Soap THe? FILL SWITCH 

ROTATE Hee INTO “c= 
;;G0 DO MSB 
STFORM THIS DIGIT 
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-DZRNA FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 71 0070 
Aes 2 15:32 BINARY 7 OCTAL (ASCII) AND _ 

1%6 105337 021524 7S: DECB SOCNT ;;COUNT BY 1 
14 7 BGT i5BR if HORE TO DO 

BLT ;;0R_ IF 
14 INC RY >: INSURE LAST DIGIT ISN’T A BLANK 
1 BR 2s $360 Do THE DIGIT 
1 1 6$ MOV (SP)+,RS se ORE RS 
1 12604 MOV (SP)+,R4 ;;RESTORE RY 
1 12603 MOV (SP)+,R3 j RESTORE R3 
18 at oo0002 o00004 MOV 2(SP),4(SP) He STACK FOR RETURNING 
1) 12616 HOV (SP)+? (SP) 

1Bee sae 8S: .BYTE O + once FOR ASCII DIGIT 
1523 000 “BYTE O js TERMINATOR FOR TYPE 

125¢ a I ; BYTE Oe Fig T 
1526 000000 : WORD ; ;NUMGER be Bierte TO TYPE 

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

gE REESE SESE SE 40-6 0 0-3 9 0 2 EE SE 

jATHIS ROUTINE 1S UseD TO CHANGE fh 16-BIT BINARY NUMBER a0 A 5-DIGIT 

Sees TOT a Pe eae a A a : IGIT OF THE . ING WILL ALWAYS BE 
#REPLACED WITH SPACES. 

— MOV NUM, -(SP) ;;PUT THE BINARY NUMBER ON THE STACK 
* TYPDS :G0 TO THE ROUTINE 

1 STYPDS: 
1 010046 MOV RO, -(SP) ;;PUSH RO ON STACK 
1 10146 MOV R1,-(SP) PUSH R1 ON STACK 
1 1 MOV R2, -(5P) PUSH Re ON STACK 
1 10346 MOV R3,-(5P) PUSH R3 ON STACK 
1 1 MOV RS; -(SP) ; BUSH ON STACK 
1 1 020200 MOV s7(SP) $3 SWITCH AND SIGN 
1 1 000020 MOV 20(SP);RS > 3GET irl NUMBER 

ieey Qosugs AER ORS 1 Te’ BINARY NUMBER POS 
1 MOE 000001 MOVB = #’-, 1( SP) tt KE a NER eG 

Ec = Honea" Si oli 
i tnsote - nove My , (R3)+ He 1% TER TO A BLANK 

1 r 021734 ; MOV SOTBL(RO),R1  33GET THE Bee TeER 
i 1 3S: SUB R1,RS jsFORM THIS BCD DIGIT 

1615 INC Re + ONCREASE Sue BCD DIGIT BY 1 

1614 4S ADD R1,RS ;;ADD BACK THE CONSTANT 
161 TST R2 CHECK IF BCD DIGIT=0 
1 BNE cs ::FALL THROUGH IF 0 
1 1 TSTB ss (SP?) jsSTIL DOING LEADING 0’S? 

1638 106316 ss: BOB CaP) ie 
1630 103003 BCC 6$ ::BR IF NO 
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21-JUL-77 16: MACY11 30( 1046) 

CONVERT BINARY TO DECIMAL AND 
RMO3_FORMATTER 

21-JUL-77 15:32 
MAINDEC-11-DZRMA 
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Ren RBRRRRRREN OEM OR 

aR GRERB MRS ARUBA SANE ARRORASA 
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-SBTTL TTY INPUT ROUTINE 

= SEE SE 06-36 0 SESE SESE 3 SE 0 SE SE HE J 3H SS 9 EE EE 

99 ;;NUMBER OF ITEMS IN QUEUE 

GE 
peee 
e
d
 

e
h
 

gd 
e
d
 

888s 

TINE 
WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE 
ERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT 

PC, STKINT JSR 
RETURN =

 <
 

deseey 
w
 

a
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88 
syessas 

oo 
ssa 
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MAINDEC-11-DZRMA, RMO3 FORMATTER 
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001154 

021754 

156756 

000040 
177S2e 
021756 
021756 021771 

021762 021756 

106 
MACY11 30(1046) 21-JUL-77 16:06 PAGE 73 0072 
TTY INPUT ROUTINE _ 

ath 

bias pele IS A “CONTROL-C™ (?#C) STKINT IS CALLED AND 
;#UPON RETURN EXIT IS MADE TO THE “CONTROL-C” RESTART ADDRESS (@CNTLC) 

érKsRV: MOVE -(SP) 3 PICKUP THE CHARACTER 
BIC #¢C177, (SP) :STRIP THE JUNK 
CMP (SP), #3 23S IT A CONTROL C? 

Bee Cc He Howto. -c (40) 
JSR PC. STKINT >: INIT 
TST (SP)+ 3 ACK 
JMP @CNTLC CONTROL C RESTART 

1S: CMP (SP), 87 :1S IT A_CONTROL G? 

BE Bec, sur ORR oun SELECTED? 
nn a 303 70 Gun 

es: 
cr 87, STKCNT $3 FULL? 

TYPE SBELL >:RING THE TTY BELL 
TST {gprs *: TER OFF OF STACK 

3S: ae a HS IT a, CONTROLS 

KS IF te INTERRUPTS 
TST (SP)+ > CLEAN OFF ErAcK vir 

31S: 1318 aSTKS Gee FOR a CH Cen 

MOVB 35g -(SP) ier 
BIC #¢C17?, (SP) ; {MAKE IT 7-81T ASCII 
CMP (SP)+, 21 ss 
BNE 31$ 3 IF _NO 
HOV #100, aSTKS He TTY KEYBOARD INTERRUPTS 

32: INC STK 33 THIS CHARACTER 
cH (SP), #140 31S IT UPPER CASE? 

CMP (SP), 8175 i315 IT A SPE AL CHAR? 
BGT 33 I 
BIC #40, (SP) MAKE IT CASE 

4g: MOVB (SP3+,aSTKQIN ;;AND PUT IT IN QUEUE 
INC STKOIA on ; ;UPDA POINTER 

BNE 35 ——s + RaNH IF 
MOV SSTKQSRT,STKQIN ;;RESET THE POINTER 

: RTI ; ;RETURN 

RELL RARER ELRES KELEERKREAH EEE 

SOFTWARE SWITCH REGISTER ROUTINE. 
*#ROUTINE IS ENTERED FROM TRAP HANDLER, AND WILL 
tHSERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP 
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MAINDEC-11-DZRMA, FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 74 
OoRAES Pil pyem tes 15:32 TTY INPUT ROUTINE SE@ 0073 

-#CALL WHEN OPERATING IN TTY INTERRUPT MODE. 
000176 001154 $CKSWR: cre G, SWR 5315 1H SOF T-SHR SELECTED 

1 33 F NO 
1 1S6664 TSTB © aSTKS 31S A CHAR WAITING? 

2 BPL 2 IF NOT, EXI 
(SP) 23 YES 

1 135 PEe BIC 840177, (SP) *:MAKE IT 7-BIT ASCII 
1627 CMP (SP), 8? 71S ITA -6? 

001300 BNE 25 3 IF NOT, PUT IT IN THE TTY QUEUE 
33;AND EXIT 

Hinde! 
: ONTROL 15 PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE é 

SSCONTROL-¢ aa NG Teepe BRS THe SOs Tee Sui tcH ie ofSteR BEING SELECTED. 
123727 001150 oo0001 és: CMPB ss SAUTOB, $1 3 We RUNNING IN AUTO-MODE? 

es 33 BEQ 
TST (SP)+ ; CLEAR $ OFF STACK 
JSR PC STKINT > :FLUSH TTY INPUT QUEUE - 

001151 MOVB aFts TA He SUF ERMUPT Nobe 1 NCATOR 

G 

3946 

me 

ee 

= : 

104401 175 TYPE + sECHO (46) 
paaot os3 SGTSWR: TYPE ° 33 Cee Con 
374 000176 MOV SWREG, -(SP) He EGF TYPEOUT 

1 TYPOC :?G0 =-OCTAL ASCII(ALL DIGITS) 
1 023213 TYPE ,SMNEW . PROMPT FOR NEW SWR 

19$: CLR (SP) j }CLEAR COUNTER 
CLR -(SP) $e SWR 

105777 156562 7S: TSTB = @STKS *? CHAR ? 
100375 BPL 7§ :: IF NOT AGAIN 

geeu00 117746 1S6556 MOVB  @STKB, -(SP) ;;PICK UP CHAR 
16 177600 BIC 81C17?, (SP) MAKE IT 7-BIT ASCII 

10 021 000003 CMP (SP), #3 -:IS ITA -(? 
rate cate BNE 9§ + EB aNeH iF NOT 

16 104401 023163 TYPE SCNTLC *?YES, ECHO CONTROL-C (¢C) 

Borie OD, a tReet Py k 1151 000001 SINTAG, #1 He KEYBOARD INTERRUPTS? 
34 001003 BNE 8S +: BRANCH Bia 
36 012777 000100 156514 MOV #100, 3STKS > ALLOW INTERRUPTS 

177 156726 8S IMP acnTic :CONTROL-C RESTART 

1627 000025 Qs: CMP (SP), #25 3;IS IT A_CONTROL-U? 
1005 BNE 10$ se IF NOT 

> 104401 023170 TYPE SCNTLU :YES, ECHO CONTROL-U (tU) 
052706 000006 20S ADD bb, SP ee PREVIOUS INPUT 

of BR 19$ :LET’S TRY IT AGAIN 

021627 000015 10S: CMP (SP), #15 31S IT A <CR>? 

iag0 Spee 00004 a its Hs Ho tT tue FIRST CHAR? 
4001 001403 BEQ 115 *:BRANCH IF YES 
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MAINDEC-11-DZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 75 SEQ 0074 
DZRMAB.P11 21-JUL-77 15:32 TTY INPUT ROUTINE 

2(SP), aSWR : NEW 
11S: a #6 bP HOtERa up Stack, 

° Crp efhine, He ny xbb INTERRUPTS? 

Se HOV 4100, aS TKS + RE-ENABLE WY KBD INTERRUPTS 

1658: JSR PC, STYPEC ECHO CHAR 
CMP (SP), #60 > CHAR < 0? 
BLT 1 $3 Ir Yes 
CMP (SP), #67 33 > 7? 
BGT 1 33 F YES 
BIC (SP)+ HH ASCII 
ist a(S?) 21S THIS THE FIRST CHAR 

ee es bth at presen 

fet (35) He ae ONE Ne 
178: INC 2(SP) He COUNT 

Bis ~2(SP), (SP) $8 N NEW 

18S: TYPE SQUES 3 TYPE ?<CR><LF> 
BR 20$ 33SI 

.DSABL LSB 

3 7 JHHHHIHHHHHHHHHHHHHEHHHHHHHHHEHHEE JHMM HEHEHE 
;#THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 

1 53GET A QUEUE 
1 AORN HERE HE wa STHEK 
+i ::WITH PARITY BIT STRIPPED OFF 

SROCHR: MOV (SP), -(SP) ;;PUSH DOWN THE PC AND 
MOV 4(SP} ,2¢SP) i THe PS nat i 

RAB} biBGT NEM-PS ON STacK 
MOV 864S, -(SP) ::PUT Ned PC ON STACK 

ne RTI ;;POP PC AND 

1$:_ TST STKCNT ;;WAIT ON A CHARACTER 

Bre CNT 33 
MOVB TKQOUT,4(SP) 3; 
INC TKQOUT 33 POINTER cre TKQOUT, #STKQEND’ ; : T O° THE END? 

oT HOV 8STKQSRT, STKQOUT’ ; beset Te POINTER 

iiiititiitiiiiiiitiiitiiit thks praise) 
THIS ROUTINE WILL INPUT A STRING FROM THE TTY 

— ROLIN $3 A STR TTY 
i RETURN HERE + AbpRese A PIRST CHARACTER WILL BE ON THE STACK RR

RS
RR
NR
SS
 

Aes
 a

e 
eae

 
RA
S 

RR
 S

S 
SND

 S
RE 

OSS
 

cee 
see

 e 
Sea

RaS
 

3; TERMINATOR WILL BE A BYTE OF ALL O’S 
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OZRMAB.P11 21-JUL-77 15:32 TTY tNeut ROUTINE SE@ 0075 

SROLIN: MOV R3, -(SP) $1 SAVE R3 
: an =($e) RUBOUT KEY 

4g: cH sy TIntie, R3 

Titi CHARACTER FROM THE TTY 
(SP)+, (R3) 

10S: CMPB 8177, (R3) libre 

rst ip ion THE FIRST RUBOUT? 

MOVB = #’\, 9S 
TYPE ag 
MOV b-1, (SP) rom TE RUBOUT KEY 

6S: DEC 
cnr , SSTTYIN a 

move  (R3), 98 TYPEOUT THE DELETED CHAR. 
TYPE 93 
BR 2g oe ae CHAR. 

SS: TST (SP) 
BEQ 7$ 

#38 SLASH 

c.e — st SP) othe 
7S: CHP 825, (R3) $3 RACTER A CTRL ‘ 

TYPE LU + an | 3 if ca 
8$: ee mes ii A “tR"? 

on Raa T *STTYIN 4 TR 
BR $390 ICKUP aor ENRCTER 

gre pas 0 Lor ss: fig thos Ta REET 
Onps bis, (Ra0s ne FOR RE 

) 41 -1(R3 He Re TURN (THE 15) 
41 , He A LINE 

4103 Oe : ee bike a 
4104 Qe: MOV (SP), ~(SP) + Baus Sr Te STACK AND PUT ROORESS OF THE 
ut De. MOV 4(SP) 2(SP) T ASCII CHARACTER ON IT 
di bo: Hoy aSTTYIN, 4(SP) 

ii be: 3g; BYTE 9 sam FOR ASCII CHAR. TO TYPE 

4H Hk TTYIN: . 1S He 15_8vTES FOR TTY INPUT 
4 Des 12 Sintec: . 74074 15><12 $3 

~ 4112 Oe SCNTLU: .ASCIZ /#U/<15><12>  ;;CONTROL “U" 
4113 Oe: SCNTLG: .ASCIZ /#G/<15><12> ; ;CONTROL “G” 



MAINDEC-11-DZRMA, RMO3 FORMATTER 
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dite GB3% GBaobe [p63 CeDiee 
GS3648 cae eal Bo0oH0 

MO6 
MACY11 30(1046) 21-JUL-77 16:06 PAGE 77 SEQ 0076 
TTY INPUT ROUTINE 

SMSWR: .ASCIZ <15><12>/SWR = / 

SMNEW: .ASCIZ / NEW = / 

-SBTTL POWER DOWN AND UP ROUTINES 

H I ERELSSSRELLARERSKE 

TB MARIE aD 6 FTP 
MOV RO,-(SP) : PUSH RO ON 

rey Be Hs 2 ie 
»7(SP) 58 TACK 

MOV RY, -(SP) $8 RY TACK 
MOV RS, -(SP) PUSH RS ON STACK 
HOV gh8 = (SP) HSS: ON STACK 

HOV SSPWRUP, J#PWRVEC’;;SET UP VECTOR 

BR a ;;HANG UP 

$3 2x EE RELERELEKEK 

*POWER UP ROUTINE 
SPWRUP: MOV SSILLUP, 8PWRVEC ;:SET FOR FAST DOWN 

MOV 5, SP Pe 
CLR eg sitet LOOP FOR THE TTY 

1S: INC i ;;WAIT FOR INC 

a ( 34 ,95AR + Bp NTO @SWR 
MOV (SP)+, ;;POP STACK INTO RS 

Cn 0 ES CE ( ISR 3 NT FS 
MOV (SP)+,R1 33 ates NTO R 

Oy RSPURONCD Cee Te THe POWER DOWN VECTOR 
* MOV ,OOPURVECHE 3; ao 

SPuRNG: WORD i BOUER FAIL MeSeAGe POINTER 
MOV (PC)+, (SP) * RESTART at GIN2 

SPWRAD: gHORO GIN 3 REST 

SILLUP: HALT . ;; THE POWER U UP SEQUENCE Was. STARTED 

SSAVRO: a : eur the SP WERE | 

-SBTTL TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 

5 5 JHHHHHHHHHHIHHHHHHHHHHIH}IHEHHHHHHHI HHH 
;#THIS ROUTINE IS USED TO TYPE AN ASCIZ NUMBER SUPPRESSING THE 
;#LEADING NUMBERS. 

~(SP) ty MoV 8NUMADR s:FIRST ADDRESS OF ASCIZ STRING 
* JSR PC, a8SSUPRS “4 
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OZRMAB.P11 21-JUL-77 15:32 TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 

iia WERE POMS acon SME YORE ag cou 
4 is: 1518 . i Tene ? | ie eg aa 

b
e
 

99 i i 

ee 
+ 

. 05.300 2s: é 

5 "fie APOSo 
ee me "ete 

v (5P)+) (SP) $3 STACK 

-SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

023376 

5 ite 000060 ee eon PY dean “o" 9 

ATH WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN 
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ASCIZ ; 
ii HOY NUMBER = ) 5 3PUT BINARY NUMBER ON THE STACK 

| <i RETURN ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK 

Beaiga B1S5ac ae ee et $ave INTER 
DeNey Decvi6 pocoos Se ee crepe oe 

) 23P P POINTER ete BESS Sens Hoy +,2(SP) + RETURN 

Oe ooc000 18: -WORD 0,0 y 

-SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

33 REKSPELAESLSKLERURALAS SLAM BSS LEA SEKSSRSES REA G ERLE EEE SSE SEM ERERS 
THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED 
sHDECTNAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE 

*#CALL 

L
E
T
 
L
L
L
 

£
.
e
 

s
 

e
e
e
 

ae
E 

+
r
 

@PNTR,-(SP) ;;POINTER TO LOW WORD OF BINARY NUMBER 

1 

i 
13 + JSR _—s- PC, awS0B2D 

4o14 2 RETURN THE FIRST ADDRESS OF ASCIZ 
iB 331S ON THE STACK 

1 
1 72 yee SDB2D: SAVREG ional i 3SAVE REGI TERS 

b ge Bae eo ee 
= i os HOV (Re) +, RL HYG BI 

1 o00012 023570 MOV #10. 45 SET UP TO DO 10 CONVERSIONS 
r 023602 MOV #STNPWR, RY > ;ADDRESS OF TEN POWER 
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MACY11 30(10%6) 21-JUL-77 16:06 PAGE 79 
DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

MOV #STNPWR+2, RS : - PARTIAL 
Ag: or 4), RI te rnacT TEN POWER 

SBC Re 
SUB (RS), R2 

3$ ;;BR_IF TEN POWER TO LARGE 
INC R3 ::ADD 1 TO PARTIAL 
BR es ;;LOOP 

3S: R00 (R4)+, RI > :RESTORE SUBTRACTED VALUE 

ADD (R4)4,Re 
SMP (RS)+, (RS)+ ;;MOVE TO NEXT TEN POWER 
BIS #’0,R3 CHANGE PARTIAL TO ASCII 
nove Ra, (ROD+ };SAVE IT 

us:  noro 0 agate 
Big Hoe Hiab e 

G He BENE REGISTERS 
R PC ; ;RETURN 

STNPWR: Looe ;;1.0€09 

160400 ;;1.0E08 

Hige00 ;;1.0&07 

toe ;;1.0&06 

to3e40 ;;1.0€0S 

;;1.0E04 

1780 ;;1.0£03 

‘ ;;1.0&02 

te ;;1.0€01 

;;1.0€00 

SDECVL: .BLKB 12. ; RESERVE STORAGE FOR ASCIZ STRING 

-SBTTL SAVE AND RESTORE RO-RS ROUTINES 

| HIHIHEHHHIHEHHHIHHHHHHEHEHIHHEHHEIHE EHH JE IH EEE 
I ESAVE RO-RS 
paChLL: . 

+ #UPON RETOUR FROM SSAVREG THE STACK WILL LOOK LIKE: 
°* 
; #TOP---( +16) 
3% +2---(+18) 
3% +4---RS 
3% +6---RY 
;# +8---R3 
; #+10---R2 
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CO? 

Give And weSTOke AD-Re Rourines Or moe Set es a meyer “ell 
3 #+12---R1 
3#+14---RO 
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;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
;#BY THE “TRAP” INSTRUCTION. 

: ROUTINE 

étRPAD: om STRAP2 
s/CALLATVPE TRAPSLCLOWO) TTY TYPEOUT ROUTING 

$ Typos HOLL = eos Thee SiH, Sie A Meer (Np ING ZEROS) 
SHypoe iiGatstyeos «— Traesectonnoes BECIAA MUREEN CHITH Sia 
SGTSWR ;;CALL=GTSWR TRAP+6(104406) GET SOFT-SWR SETTING 

Ren
a 

SE 
3 E
S
R
I
 

4 Sapcn| f cat aRocHR Tree OCH 10) THY TVPEIN CHARACTER RO 
‘ SOCin HGitsoun Ties 1) TTY Teein Gave TER ROUTINE 

i SReoneG ::CALL=RESREG Tees ipa RESTORE RO-Re ROUTINE 
4259 

a .SBTTL SINGLE/DUAL PORT RH70/RMO3 DRIVER (REV 1.0) 

4363 ;COPYRIGHT (C) 1976 
i3e4 :DIGIT EQUI , CORP. 

idee AUTHOR(S) : nh LACEY/CHUCK HESS/C. CHEN 
ioe 33% JAMIE HHH HEHEHE 

4 ;STORAGE FOR RMDS, RMER1, RMER2, AND RMMR2 ON AN ERROR “2” 
4371 ;RMERRS = 

5 ‘mers: ees 
a i RNS = RMMRE ~ 

a De¥Oue 900000 OCO000 OOO00D RMERRS: .WORD 0,0,0,0 

4373 TABLE OF DRIVE ACTIVE INDICATORS (DRVACT=8 BYTES) 

4381 i vATD tE Bai ve 12 VE WITH A COMMAND 
: *DRVACT<O IF DRIVE IS ACTIVE WITH AN ERROR RECOVERY OPERATION 

2 8 wr 
i 000 ‘BYTE 0 : DRIVE 5 

oe Bio AME 
493) Oe4065 500 "BYTE 0 DRIVE ? 
4393 ;TABLE OF DRIVE STATUS INDICATORS (DRVSTA=8 BYTES) 
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abel ee Bree 

. WORD 0 

;SEARCH WAIT KEYS (SRCHNT=1 WORD) 

, 

MACY11 30( 1046) 
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21-JUL-77 15:32 
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PLL SeIyULN77 issae | SINGLE/DUAL PORT RH7O/RMOS DRIVER (REV 1.0) sed 0083 

sSEEK FLAG (SEEKFG=1 WORD 
a ra Re Peace SN’T IN THE WINDOW 

Dave Ten TEE PriED. SEEKS, 
DISREGARD THE W 

O241S6 177777 SEEKFG: .WORD -1 
; TIMEOUT TABLE (TIMER=8 WORDS) 

; THIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPERATION 

169 177777 TIMER: .WORD -1 ;DRIVE 0 
162 177777 “WORD -1 :DRIVE 1 
164 177777 “WORD -1 :DRI & 
in 177777 WORD - be ; 

1 tropa Ma “Honb -1 PR 5 
174 177777 “WORD -1 ‘DRIVE 6 

024176 177777 -WORD -1 :DRIVE 7 

;DATA TRANSFER SFER UNDERWAY UNDERWAY INDICATOR (DTUW=1 WORD) 

+ OTURSON (Were Neo fo'9) ER Pies On DATA TRANSFER UNDERWAY ON DRIVE N 

024200 177777 DTUW: .WORD -1 

j ATTENTION (ATABIT=8 BYTES) 
NRE Fam EF EONTAIRG THE CORRESPONDING BIT TO EACH DRIVES 
“ATTENTION BIT 

001 ATABIT: . :DRIVE 0 
002 ‘BYE b i DRIVE 1 
nt -BY to ; OR! VE § 

020 : 29 DRIVE 4 

i 3 an 
200 Byte i tORIVE $ 

sFSRMO3 TO RH70 “MASSBUS CONTROL BUS PARITY ERRORS” (MCPE) ALLOWED BEFORE 
“CALLING IT FATAL (MCPEMX=1 WORD) 

024212 000003 MCPEMX: .WORD 3 

: STORAGE FOR MADR ( EIRST_ADORESS, (776700 ) OF THE RH70/RMO3) 
i BAVEC (THE VECTOR Bh a , AND RMVEC+2 (THE BR LEVEL (5)}. 

024214 176700 RMADR: .WORD 176700 
O24216 000254 oD0240 RMVEC: .WORD 254,532. 

MAXIMUM NUMBER OF LOOK AHEADS ALLOWED IS 4 (MXLACT=1 WORD) 

O24222 000004 MXLACT: .WORD 4 
;MAXIMUM DELTA DELAY IS 8 SECTORS (MXDLTA=1 WORD) 
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MXDLTA: .WORD 8. #64. 
;MINIMUM DELTA DELAY IS 2 SECTORS (MNDLTA=1 WORD) 

TA: . 
IMUM CORR CH FOR io WINDOW IS S SECTORS (MXWNDW=1 WORD) 

MXWNDW: .WORD 5 

DEFINITIONS OF THE RH70/RMO3 ADDRESS INDEXES 

RMCS1=0 ;CONTROL AND STATUS REGISTER #1 (ORIVE REG. 00) 
RMWC=2 sWORD CC rsTe TA REG) 

; DESIRED I (ORIVE REG. 0S) 
RICSe=10 ; CONTROL TB TUs ( T A DRIVE REG) 

RMERI=14 ;ERRO ) 
3 ATTENTIC (DRIVE REG. 04) 

‘Bara : i 
RMMR | ima AINE R DRIVE G. 83) 
RMOT: : HH G 

: BER f 2 RIVE A REG. 10) 

mee sGISTER nee G (ORIVE REG. 12) 
RMHR= 36 : pone A STER arn 
RMMR2=40 ENANCE REGI i 
RMERO=42 ima Regi : dp 
ine ceaue Fe Bs ER pee ran & 15) 
:RA7O/RHOS DRIVER INITIAL IZRTEON CODE CS AAS ries 

: THIS ROUTINE CALLS 

:CALL 

; JSR _—s- PC, RMINIT 
: RETURN 

‘NOTE: THE ’P’ OR ’L’ CLOCK MUST BE STARTED 

AMINIT: SAVREG 
MOV aaPs, -(SP) + SOE Th THE PRESENT STATUS 
Wey gcse > aaPs sone "PRIORITY TOS 

MOV | FIRST TO Nov Re Last abORESS 10 BE CLEARED. 
a a a 

ar wn ha 
2s: MOV #1, (R1)+ : INITIALIZE 

CMP sé Re : DONE? 
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;SET ALL DRIVES TO OFFLINE 
;LOOP IF NO wit 024302 02097 
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BIT @BIT11,RMCSI(R4) ;SEE IF ORIVE AVAILABLE 

ee ROL RO. RM sR dF ETM te ve hee 

Bio Fim | eat 
CMP pA pia ; NOLE Rng ? 

cr ie ,RS tad PORT RMU ? 

ROVE #1, DRVTYP(R1) er FO TCATOR TO ’OTHER’ 

2s: re Se) *DO A “READ-IN PRESET” 
J 
RCS 

HOY #8! Ta, =¢ ,-(SP)  ; SET FMT22=1 

RHOF 

JSR RO, RD.RM ;READ RMDS 
ae 
gs 
MOVE  ATABIT(R1),RMAS(RY) ;CLEAR ATTENTION BIT 
JSR , RO. RM FIND OUT WHY ATA=1 

- 
ROL (SP)+ iJ I UNGAFE? 

HOVE $-1,DRVSTACRL) ; UNSAFE INDICATOR 

4g: COM : a DRY, AND WV 
atc<BITI2!61T08!817 ’ I 

chiialaia : prea ae 

ry SE
 

ASL RI © ADDRESS WORDS 
HOV #2000. , TIMER(RI)’ Rag Se SEC TOMER 

as MOVE #-1 ,DPINT(RL) ies pgNITIALIZE INIDICATOR 

, RTS ao ’ Beir 

REQUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST 
3 
; CALL 
: 
: SR RO, J#RMO3 
; BATAOR 7 
’ 

an
in
en
en
en
ni
en
 

oy 7 =a 

—
 

POINTER 0 OF pes PARAMETER BLOCK a Ee PEPE cee w ne 
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177776 RMO3: MOV asPs {) . ;SAVE THE CALLING STATUS ‘ 

2 en OM CaM SR a al 
MOV R2 :P POINTER 

— oe fee, 6 eee 
4 ; 1 ei ohn, «MURR Ae 

024134 TSTB G({R1) : IN QUEUE? 

024106 Fs i ee i Fr THE DRIVE 

O24444 JSR , DRVINT NIT: THE DRIVE 

024065 ae TACRL) : Is ORI ATUS ONLINE? 

024116 1S: rere (R1) H u NG PORT REQUEST FOR THE DRIVE ? 

10 MOV RI,RNCS2(RU) T DRIVE 
144 IR ’ DRVQUE 19 IN QUEUE 

000103 00002 CHP 8103, 2¢Re) me REQ. FOR AN UNLOAD? 

77777 «024134 mMOVB 3s -1l gir)! N QUEUE” FLAG 
benase 2s: TSTB SRUACTIR 5 ‘Ts ae Irigs oRive 'R active? 

925230 is , OPT wl THE OPTIMIZER 

120000 000016 3S: HOV aB1T1S!B1T13, 16(R2) 2) 4SeT THE “UNLOAD IN QUEUE” ERROR FLAG 

026310 4g: ISR pC,CI7 $6 TTANOLE THE PARITY ERROR 

032144 SS: ISR RO, DRVQUE ;PUT REQUEST IN QUEUE 

000100 Bry #61706, (FD TE BIT geet 

bs 031502 ISR PC, SET. IE eT Te INTERRUPT 

W771 Oot 024066 es: STB pevsan {SEE IF DRIVE OFFLINE OR UNSAFE 
Des 40000 000016 MOV ITIS!BITI4, 16¢h ERROR INDICATOR 

4774 Ges beuore STB (RL ihe oR NONEXISTENT 

4 bes 100002 000016 HOV ITIS!B1T01, ech } ri RT ORIVE NONEXISTENT 
bes 110000 000016 7S: MOV #BI1T15!B81Tie, 16¢h2) 3 1s 

4 53 ver RESREG (RO)+ : OR NO 
4 " BR ibs Fins uP EXIT” 

4 ios: ‘ree (RO)+ AOR of * 
& d2y132 "  CLRB_ = ACTORV HGLER “ACTIVE: ORIVERe FLAG 
5 i MOV (SP)+, aaPS : PS” TO USER LEVEL 



LO? 
| Sat a AN ABP 0 oe 

RETURN TO CALLER 

Saat FOR A PARTICULAR DRIVE 

> CALL 
H MOV #ORVNUM, RI ;DRIVE NUMBER TO R1 
; JSR PC, OPT sSETUP A COMMAND 

OPT: § SAVREG s SAVE 
MOV #PS.-(SP) : 
BICB TABIT(RL) ,SRCHAT 

R Per ee rhea 

eee a (RY) THE DRIVE ADDRESS ##eeee% 
MOV Ot aes cea) + PE RR BAY YE 

IT IT11, RMCS1(R4) ; iF a 

10S rete DR TACRL) fe PR ive 
2 

abe ieee QE LiL a INDICATOR 
STB ACRI) ; a 

MOV ITIS!BIT12, ae STATUS/ERROR INDICATOR 
- BR 8S B witty 

* MOV #111,-(SP) iL ag THE STACK 
; ISR RO, WAT. RM He 
: RMNCS1 3 

; BIT #81711, (RY) * ORI 
; BEQ 5 

CMPB : NRE EST FOR 1/0? 
BLT ; ORA 
JSR ; CAL D INITIATOR 

3 2s TST : Y? : ie es 
5 BR A PARITY ERROR 

3 3S: JSR TRANSFER 

* 4S: ISR 
3. BR 

33 O24116 SS: MOVB INDICATOR 
x MOV WORDS * ASL 0 NDEX 
: 024160 MOV #10000. TIMERS} is ART 10 SEC TIMER 

34¢ gs: Fee SS THE PARITY ERROR 
7$: BIT eet foe, (RY) ioe IF *IE’ ALREADY SET 
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Toh BC, SET. I eee y THOUT “TRE” 
8S: abu (Shea i REC TORE proce TATUS 

RESREG *RESTORE RO - RS 
RTS PC 

;COMMAND INITIATOR 

> CALL 
: MOV 8ORVNUM, R1 ;DRIVE NUMBER 3 

MOV 80PB, Re : ss OF DPB 
JSR pc, ct? *CI?s CI1,CI3, OR CI4 

CTI=DATA 
; 3C RE BY DATA XFER 
; sCI4=NOT DATA 

mara BILLET Om Cll: JSR . 
MOV + TRNSHT *PUT REQ. IN 
MOV Re : TO R3 
MOV RY >RMCS1 

AbD RL RASECRYD SRE FRED GRD COUNT 
ADD 82; R4 H 
HOV CRS) +, (RU) if 

(R3)4, (R4)+ ; 
MOV (R3)+,-(SP) He CTOR AND 
JSR RO, WRT. RM : OAD (UR Te) ROUTINE 
RHODA iI G 0 LOAD 

MOV (R3)+,-(SP) *LOAD CYLINDER ADDRESS 
JSR RO, WRT. RM 

CI7 
MOV 2(R2),-(SP) ;LOAD “COMMAND+GO", “A178A16", AND “PSEL” 
JR RO, WRT.RM 

CI? 
Hoy Rt ,0TUM ;SET “DATA TRANSFER UNDERWAY” 

CI3: MOV RMADR , R4 sRMCS1 ADDRESS 
MOV Ry RMCS2(R4) i SELECT ORIVE 
HOV letke},= (SP) ;DESIRED CYLINDER ADDRESS 

RMOC Saale 
C17 

10(R2),R3 ;PICKUP SECTOR ADDRESS 
; SUB HXHNOM, RS “BACKUP BY MAX. SEARCH FOR 1/0 WINDOW 
4 
: ADD : 
is: MOV 18, ;COMBINE THE ADJUSTED SE 

BIC 8177740,(SP)  ;CHOP OF ALL EXENTED BITS 
move 11(R2),1(5P) 3 THE DESIRED RACK 
JSR RO, WAT: RM *LOAD DESIRED TRACK & SECTOR 

oO
 

co
 

™N
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MOV #131,-(SP) START A SEARCH 
JSR RO, WAT. RM 
RMCS1 
St ATABITCRL), SRCHAT ;SET “SEARCH WAIT” KEY 

CI4: 

athe) = neo QUESTED COMMAND 
ty. ,f3 ils IT A SEARCH COMMAND? 

1 (R2),-(SP) ;LOAD BeSTRED TRACK & SECTOR 
WRT. RM 

ia 

1 JSR . 

t er 
1 BR 2s 60 CYLINDER 
1 1S: cree $105,R3 :1S ire SEEK COMMA 

1 2s: MOV 73:R2),-(SP) +P OAD ft beSTRED CYLINDtn 
1 ISR RO, WAT. RM 
1 RMOC 

gi? Clb 
3S: Gres $115,R3 iI TT AN AN “OFFSET" COMMAND? 

.RM UE INTO RMOF ie om IY SER AT 
MOVB = 1(R2), (SP) : ING THE 
JSR , WRT SEE LEStER (ROE? 

e "0 
CI ws: Bre flees ART -FEEACISRAE- come 

CMPB #117,R3 ae as TO CENTER? 
6 

cre $103,R3 : N Aly “UNLOAD® COMMAND? 

MOVB 81, DRVACT(R1) Si THE DRIVE ACTIVE INDICATOR ° 
CLRB DRVSTACRL) ;PUT DRIVE STATUS T INE 
Ove a, (RI) } UNLOAD IN 

(SP) START THE “UNLOAD” 
JSR RO, WRT. 

ast 
RTS PC ;RETURN TO USER 

SS: #143,R3 *1S IT A “SET FORMAT” COMMAND? 

5, RO.RM tREAD THE OFFSET REGISTER 

RsmateaR = {LOAD “Fates, "cI", ANO/OR “HCI”. ae
gs

aa
ng

 
Oo
 

ot
 

™N
 



SINGLE/DUAL PORT 
- MACY11 30(104%6)_ 21-JUL- RMO3_FORMATTER 

21-JUL-77 18:32 
MAINDEC-11-DZRMA 

Pll 

THE RH70/RMO3 REGISTERS 

T 
;SET “PARITY™ ERROR INDICATOR 

;00 A “DRIVE CLEAR” 

A “GET REGISTER” COMMAND? 

;SET A ONE SECOND TIMER 

VE_NON-EXISTENT ? 

;GET_ THE CONTENTS OF RH70//RMO3 REG. 
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? 

"DRIVE NON-EXISTENT’ INDICATOR 

SET oN PARITY” ERROR INDICATOR 
. GIS 

THE T 

“TRANSFER WAIT” QUEUE 
Pa ae IN PROGRESS? 

F YES 
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pie? 

DF he Poe ner 

IF YES 
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ie 
ieee THE TRANSFER QUEUE 
iCLEAR UNLORD FLAG 
BR IF 
: THE NEXT DRIVE 

; F IVES 

On NBSSOUS TAIT. 

— ate Sie 
RESTORE RO - RS 
*RE 

;DR ew NUMBER 
$00 CHECK The WINDOW 

START A SEARCH 
START A DATA TRANSFER 

GET S ADDRESS 
SELECT DRIVE 
READ DRIVE STATUS 

TT12, RMCS2(R4) a’? "NED’ SET ? 
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;LOOK AHEAD ROUTINE 

MOV 
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> CALL 
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MOV 
ASL 
MOV «8-1, TIMER(RI) 
ASR sé 
MOV —sTRNSWT,R2 

RMOS 
us 

yt 1 tl ; aay a peer 

( | LOOK AHEAD COUNT 
Bf ET nue rrr 

age" pager Ane REG 
ASR 
MOV 0 aePs sPRIORITY LEVEL “7 

6S: ISR , RO. RM *READ LOOK AHEAD REGISTER 

te 
one (SP) ,RALACRH) CT LA NUMBER ? 

TST (SP)+ NO, CLEAR STACK 

7S: Ete {3P)+,a ;CALCULATE THE DELTA 

32 #64.>,R3 TA POSITIVE 
1S: one TA, "We bene BaP 98 

BLT 3$ ie Geb Is Rimcd IN THE 
CMP MNOLTA, R3 
BGE 3$ ie LOOK toch 

2s: CLR LACNT(RI) AKE 1/0 EXIT 

3S: ST (RO)+ j ADJUST THE RETURN ADDRESS 

4§: JSR Be, c17 : THE ERROR 
cs: RTS RO : 

; INTERRUPT SERVICE ROUTINE 

ISR: MOVB 81, ACTORV SET “ACTI 
SAVREG iRooreSs 
MOV RMADR RODS 
MOV DTUW, Ri ; UNDERWAY INDIC INDICATOR 

T 1$ srt Ir MO DATA. TRANSFER UNDERWA 
a py iat T 

1$: JSR PC, SC Ca SPECIAL CONDITIONS 

es: ee” actorv Ree ACTIVE BRIVER™ FLAG 
att RET UEN 

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

;CANCEL TIMEOUT 

;GET “DPB” ADDRESS FROM THE 
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iSive THE RH70/RMO3 REGISTERS? 

: w : 2 ;BRANCH IF ANY *ATA’ BITS SET 

;PROCESS ALL DRIVES THAT HAVE 
;AN “ATA*=1 

;READ “RMAS™ 

E08 
oni 21-JUL-77 
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i 1S: STB DPROS(R1) QUEST OUTSTANDING ? 

1 1 ie NG COMMAND a: te file | Toe 
1 TSTB ULDFLG(R1) tO OAD 

i an Po POINTER 
i in OES : REIS RRERS. AND. RMR 
1 , if raf DRIVE INE sini (Orv —s 
i STB DRVSTACRL) Hi) ONLINE? 

19 BIT IT14,RMERRS WAS AN ERROR? 
1 BNE *BR IF 
1 JMP il = NO 

i sg TS eels ini 
1 Ss: TSTB DRVACT(RI) ;DRIVE IVE WITH COMMAND OR ERROR RECOVERY ? 

1% Fe Be’scia2 Be , RMER2, AND RMMR2 
1 ALSO DO 8 oevt 

6S: TSTB = DPINT(R1) *TRYING TO INI * DRIVE ? 
BNE aR F CK ON MORE DRIVES 
TSTB ACR) ON *§ STATUS 
BMI iBR F 
BIT #81713, RMERRS+4 ; CHANGED ? 
BNE us ; 

ORO ATR UR INTO RNCS1 
RMCS1 eines *REGT ore 
Sc8 PRR EX ra 

7S: MOV (SP) RS ;PICKUP ERROR CALL 
ISR RO,ES. SAV oben IN te 

: sodas a Sc4 ap CHECK 

: RO, ES. SAV IN 

~. Sct et A 

; 8-1, TIMER(R1) ‘ai ie 
Ri >RESTORE VE 
PC, GE oN : ee POINTER FROM THE QUEUE 

RO, RD. RM *READ THE RMOS’S STATUS REG. 

(SP) RS ;AND PUT IT IN RS RS 
(SP)4 swe THERE a 

;BR 
ORVACT(R1) creck 1ve's FIgre 
SC11 IVE ACTIVE WITH ORDER 
a6} tisserro7:81Tb3, 1B(RE) ; INFORM USER OF ERROR RECOVER COMPLETION 

;READ ERROR REGISTER #1 
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Pil = 21-JUL-77 15: SI /OUAL PORT RH70/RMO3 DRIVER (REV 1.0) a 

aie (ESA hd Sasser 
#111,-(SP) ISSUE A DRIVE CLEAR 

ISR. RO, WAT. RM 

Sc8 
SCBA: ROL RS ;WAS “UNSAFE” CONDITION =1? 

BM 1§ ‘BRANCH IF YES 
TST R2 ANYTHING IN QUEUE ? 
BEQ SC7 ig IF NOT 

000016 BI aSITIS!BITO7!B1T , 16(R2) ; INFORM USER OF ERROR 

1S: JSR RO, RD.RM READ DRIVE STATUS REG. #1 

ao 
MOV (SP) RS ;SAVE RMDS IN RS 
ROL (Sp) iaeRRe =? 
BPL BR IF NO--UNSAFE CLEARED 

024066 MOVB §-1,DRVSTA(RI) ;DRIVE IS UNSAFE 
JSR PC “SAVE RH70/RMO3 REGISTERS 

000016 BIS agiTIStBIT12, 16(R2) INFORM USER OF UNSAFE ERROR 

2S: BIT 881712,RS s"MOL” = 1? 
BNE 3s BR IF YES 

024056 MOVB 8-1,DRVACT(R1) ACTIVE ERROR RECOVER 
024066 HOVE 81, DRVSTACRI) * ONL INE 

024160 HOV #30000. , TIMER(RL) START 30 SECOND TIMER 

IMP SC4 
000016 3S: BIS SBIT StBIT07!B1TO4 16(Re) ; INFORM USER OF ERROR 

SC?:  CLRB (RL) ;DRIVE IS IDLE 
ISR PC, EMPTY DUMP THE QUEUE 
TSTB ULDFLGCRI) *UNLOAD IN RMOGRESS OR QUEUE? 
BGT 1 *BR IF NOT 
CLRB  ULDFLG(R1) UNLOAD FLAG 

000016 1S: MOVE ATABIT(RI),RMAS(RY) ; ATTENTION BIT 
TSTB DRVSTA(R1) 31S THE ORIVE UNSAFE 

es :BR IF Ss 
oi13 -(SP) ‘ 

JSR , WAT. RM : COMMAND INTO RPCS1 
RMCS1 REGIST INDEX 

ie? 2s Sc4 tPPEEK Fe hone DRIVES 
34: sca TSTB DRVAC T(RL) 71S DRIVE IDLE? 

et JSR PC, GETREQ ;GET DPB POINTER 
ace JSR PC;CI7 : SS THE PARITY ERROR 

4: BR 2s ; CONTINUE 
; 1S: JSR PC, C17B PROCESS THE UNCORRECTABLE PARITY ERROR 

25: IMP sc4 *CHECK MORE DRIVES 
SCll: STB ULDFLG(RI) > "UNLOAD IN PROGRESS”? 

BLE 1§ BRANCH IF NO 
CLRB  ULDFLG(R1) *CLEAR UNLOAD FLAG 
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024160 
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024160 

MACY11 30(1046) 
SINGLE/DUAL PORT 
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SC13: 

1§: 

4§: 
3$: 

SS
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SS
SR
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JSR 
JMP 

HOS 
21-JUL-77 16:06 PAGE 98 
RH70/RMO3 DRIVER (REV 1.0) 

DRVACT(R1) -SET DRIVE IDLE 
ATABIT(R1) , SRCHMT sDOING A SEARCH OPERATION FOR 

és , if ff _——— 
PStror te(R2) : T 
SAVEFG : SAVE THe REGISTERS? 

BS svan70 TORN C HUE NEL OF THE RH7D/RMOG REG’S 
A (R1) (R4) == CLEAR A ION BIT STSTTR SEM” SSA HR Wx se 
8-1,TIMER(R1) ;STOP CLOCK 
Ri ;REST' R 

OPT : QUEST 

ac ancsomy)  SSeECT DRIVES 
RMOS(R4) RMERRS : FOUR REGISTERS THAT 

2S aed (R4)?: 
RQ, ORVINT: s INIT. THE STATE OF THE DRIVE 

Bd RETURN 
(SF )+ >POP PC OFF OF STACK 
Scs ii to PaRI ERROR 

#-1,TIMER(RI) ; THE FORER 
¢ 

* SELECT 
RABI TC 1) ,RMASCRY) oh ORE TENTION BIT 

NTC : INITIALIZING THE DRI 

DPINT(R1) > CLEAR NIT INDICATOR 

— OY PeR ERROR RETURN 
DRVSTA(RI) j DRIVE Or Ihe 

‘Mele ter ete Oa 
GETREQ ee bPo ADDRESS 
TTIS#BITI4, 16¢ ) _: INFORM USER THAT DRIVE OFFLINE 

: REG 
PC’ EMPTY ‘EMPTY THE REQUEST QUEUE 

SS1T11,RMCSL(RY) :DVA SET ? 
48 ;SET THEN CALL OPT 

#10000. , TIMER(R1) 

3$ 
PC, OPT ;START THE PENDING REQUEST 
sc4 : OTHER ORIVES 

;/RMO3 TIMER ROUTINE 
; CALL 

SE@ 0097 
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: MOV STIME,-(SP) ; ELASPED TINE IN MILLISECONDS ON THE STACK 
: JSR PC, RPTNR ;CALL RMOS TIME ROUTINE 

RPTMR: TST ACTORV ie CK “ACTORV 2 ACTSTR™ 

024133 Hove #1, ACTSTR non FEAR AEXIT 
G RO - RS 

CLR R in WITH DRIVE 0 

1S: TST TIMER(R3) 31S THE TIMER RUNNING? 

oe | a fe IN 024160 (SP), TIMER(R3) ; THE I 

FR BC, STO SCALL SOPTHARE. TIMEOUT ROUTINE 
2s: INC Ri’ i ROVE NEXT WE 

TST (R3)+ 
CHP 48 ,Rl OUT OF RIVES? 

3S: RESREG RECT OnE ‘ RO - RS 
CLRB = ACTSTR ZERO ACTIVE SOFTWARE TIMEOUT ROUTINE FLAG 

4S: MOV (SP)+, (SP) "ADJUST THE STACK 
RTS PC > RETURN 

;SOFTWARE TIMEOUT ROUTINE 

“NOTE: THIS ROUTINE MUST BE ENTERED AT PRIORITY 6 
; OR GREATER a 

“CALL: STO 
: MOV 8ORVNUM, RI ;DRIVE NUMBER 
: JSR PC, STO > CALL 
: RETURN 

STO: MOV R1,-(SP) ; Rl 
MOV »7(SP) + BOVE R2 
MOV R3, -(SP) i SAVE R3 
MOV RY’ -(SP) H RY 
MOV RMADR RY :GET ADDRESS OF “RMCS1” 
MOV R1,RMCS2(R4)  ;SELECT THE DRIVE 
JSR RO, RO. RM ; “DRIVE STATUS REG” 

ST 
TSTB (SP) 31S “DRY"=1? 

STO1: aot DPINT(RL) Yevhne"TS INTIALIZE THE DRIVE ? 

rer DeRgS(R1) At NG PORT REQUEST FOR THE DRIVE ? 

MOV TRNSWT, Re BR 
CMP Ri, DTU se Y a 4 fee DRIVE? 

me | OS Bou F IMP ST09 *IF NOT BOTHER DRIVES 

000016 1S are Setfis’ BiT09, it. wore 
: ISR PC. SVRH70 Save SEO CRIS Re reais LOtes 

000010 MOV sBtTOS,RMCS2(R4)’;"INIT" THE MASS BUS 



JO8 
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PORT RH70/RMO3 DRIVER (REV 1.0) ae 

DRVACT(R1) sDRIVE 1S IOLE 
G(R1) oe 

’ OTHER IVES 
(RY) .RS 

QTAITCR),RS I5_ATIENTION FOR furs DRIVE UP ? 

DPINT(RI) TRING fee en INTIALIZE THE DRIVE ? 

(R1) ppeoee M3 ees ? 

‘aia ei DRIVE ? 

en pat eae RMO3_FORMATTER MACY11 
OZRMAB .P 21-JUL-77 15:32 SINGLE F 

105061 

eg
g 

2 
eog

ng 
Mgr

 a
raS

 
Be 

2° 

1 F newest PENDING 
PPRgs(R1) ; PENDING ? 

i 024160 1S: a1 TIMER(R3) ios Fil TIMER 

Fs STOS: Bevtre ie HANDLE THE PARITY ERROR 

ST06: INT(R1) THE INITIALIZE INDICATOR _ PEONTARA?, = ERA TY “OFELINE 
024160 8-1, TIMER(R3) Top 

Tet sCeTreD ‘REQ ro fonaess 
Bea 09 : NO P ’ 

000016 BIS 8B1T1S!BIT14, 16(R2) INFORM THE USER DRIVE NOT AVAILABLE 
BR ST08 sEINISH 

024160 STO7: MOV Oi, TIMER(RS) THE TIMER 
CLRB  DPROS(RI) PORT REQUEST INDICATOR 
ISR PC, GETREQ 
TST R2 gu DRIVE ? 

000016 Spy Sart 'BIT2, 16( crise Tt ont OF PORT REQUEST ERROR 
stos: JSR ee “CuERn THe Prary FOR THE DRIVE 

JSR PC’ SVRH70 ; ne REGISTERS 
STO9: (SP)+,R4 i 

(5P)4)R3 be 
1 (SP +, Re : RESTORE Re 

Baibie | SAgeRe RTS 
ROUTINE TO READ A RH70/RMO3 REGISTER 

* CALL 
| H ISR 7 RO, RO. RM 60 READ 8 A REGISTER 

: ERRADR Ceo paneEss ERROR STARTING 

: RETURN ate REG. IS ON THE STACK 

031 13737 Oe4212° 031160 AD.RM: MOV MCPEMX,RD.RM2  ;MAX. OWED 
031 11 MOV (SP), -tSP) *SAVE RO Fi 
031 1 deue14 031036 MOV RMADA,RD.ADR § ;FORM THE DESIRED ADDRESS 
031 1 ADD (RO)+°RO.ADR § ;USING THE THE INDEX 
031 1 RD.RM1: MOV a(PC)4,(PC)+ READ THE est REGISTER OF THE RMO3 
031 RD.ADR: .WORD O “ADDRESS IS FORMED HERE 
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Biz BSiRNS Bares RO. WRO: OR. REG eh TT 10 THe USER 031040 MOV -WRD, 2(SP) ;RETURN IT TO THE USER. nal 

Bist Bre Sesis est scl 
bates Be Be" FF De Bsn 173122 MOV ,7SP) i} 

1 020000 BIT 1713, (SP) DID eer 
1 1 BNE 1 *BRANCH IF YES 

i} ge ABP ang'RO* | BRIYST FOR RETURN 
il 1S: ° : 

a 031104 en 032310 JSR RO,ES.SAV ees Bl *SESCAPE’ 

72 maiii 024200 FGFOR Bruw 
5473 031116 100405 BMI 2S ;NO--BRANCH 

74 me 040000 BIT IT14, (SP) *NO--"TRE"=1? 
031 I BEQ : 
0311 TST (SP) ; YES--CLEAN OFF THE STACK 

Bt 3 040000 2 Bis BiT14, (SP) icieea © Tipe By iit A "1" TO “TRE” 

Bis Glee? ceveiy cous) = nvn,2s FOR AIURESS OF Hl 
0311 MOVB (SP)+,a(PC)+ WRI BYTE OF RMCS1 
0311 o0s000 3S: WORD O° i ARORE SS STORSGE 
ti — DEC (PC)+ sEXCEEDED MAX. RETRYS 

Bilis Braet wo, PaaNeH F.Wo 
031166 012616 RO. Rio: OSES PSP) — -_ 
031170 000200 RD.RM4: RTS RO 

sROUTINE TO WRITE A REGISTER 

; . MOV TA, -(SP) spATA TO STACK 
: 1SR RO WAT. Bh oe THe ROUT ihe 19 L a0 (RITE) TH THE REG. 

; ERRADR Bee 10 Rerun TB onal 
$ RETURN 

031 212 031350 WRT.RM: MOV MCPEMX, WRT. R2 
031 031260 MOV 2(SP) ,WRT.WD ehh WRITE 
031 MOV (SP)+, (SP) 
a3 10 031262 HOY (RO)+, WRT .AD Peon TO BE WRITTEN 

031 000150 031260 CMPB 40s 150, WRT. WD ‘pare TRANSFERS? 
031 BLT 1$ ies a Al6 & Al7, & PSEL 
031 031012 JSR RO, RO.RM We 6 cares ecFore & PSEL WITH 
031 RMCS1 ORE SENDING IT TO 
031 WRT .R3 
031 SWwABOti«N SPP*?) 
031 BIC 807, (SP) 
031 1261 MOVB (SP)4,WRT.WD+1 
031 024214 031262 1S: ADD RMADR;WRT.AD  ;FORM THE ADDRESS OF THE DISK REG. 
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031444 

poo) 7 Razah olive ev bs 
LO8 

SEQ 0101 

(PC)+,a(PC)+ ;LOAD THE DESIRED REG. : MOV 
ns TO WRI BS he, BRE eee (Sain ness 

att sel ie *a(SP)+ ‘i 

ao ROAD. a PRAY Bani Ty CRROR ON WRITE 
ee 
BIT #81703, (SP)+ 
BEQ WRT.R4 ; BRANCH F* 
MOV -2(RO),1$ : PICKUP INDEX 
JSR RO, RO RM ee ‘ 

WR-RS ce say ;RETU MG nas sooess on cnn 
ERroR : ON Shite’ Error 
TSI (SP) : OFF THE STACK pa 

WRT. R2: OF SRD 5 ; 

WRT.R3: FOV (ROS RO STAKE THe “PARITY ON WRITE” ERROR EXIT 
_ BR iB? ad Pe 

WRT.R4Y: TST (RO)+ *ADJUST FOR ERROR FREE EXIT 
WRT.RS: RTS RO 

;ROUTINE TO SAVE THE RH70/RPO4/S/RMO3 REGISTERS AS PER DPB+14 

‘CALL 
; MOV #0PBNUM, R2 ;0P8 POINTER TO R2 
: JSR PC, SVRH?70 >SAVE THE DRIVES REG’S 

SVRH70: pt "Bare 
TSI Re ‘QUEUE ENTRY FOR THE DRIVE ? 

MOV RMADR, RY 
MOVB (Re) .RMCS2(R4) ; T OR 
MOV 14(R2),R3 sue T POINTER 

eS : 2 
1S: CMP 3, So ie REGISTER ? 

an #81707, RMCS2(R4)" Ey ? 
BNE 25 ; 
CL (R3)+ ‘ AS ZEROES 

2S: FR RO, RO.RM : SELECTED REGISTER 
3$: gHORd 0 ; a 

MOV (SP)+, (R3)+ ERROR RE Toren CONTENTS 
4S: CHP gp anes REACHED THe fie 

ADD 3s SN CREMENT THE RE INDEX 
BR 1§ i CONTINUE ME READING Th Gite 

ss JSR PC,CI7 : PROCE TABLE PARITY ERROR 



SEQ 0102 
) 

1 
1.0 

PAGE 
REV 

;ORIVE NUMBER TO R1 

sReSTe RO - Ks 

MOS 
21-JUL-77 16:06 
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NPUT POINTERS 

feares 
RTS PC 

ROUTINE TO SET THE INTERRUPT WITHOUT GETTING A “TRE” 

SINGLE/DUAL PORT RH70/RMO3 DRIVER ( 
MACY11 30( 1046) 

6S: 

RMO3_FORMATTER 
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SeTOr: WORD SORE i ORIVE A al DORs IVE 1 START ADDRESS 

 S BiNe iB patie ic-ateat Be . ; u ART DRIVE : 

HBB HIS BNE TART BENE 
- WORD oon? : STOP IVE estat BRIE ? 
: Q : STOP 

;DRIVE REQUEST QUEUES 

QDRVO: . 1 

os Ee | 
QDRV4: = BLKW 19 

ey Et ccs 1 
QTERM=. 

ROUTINE TO CLEAR ALL OF THE REQUEST QUEUES 

; CALL ‘ 
: JSR PC, CLRQUE 

CLRQUE: SAVREG a ;SAVE RO - RS inde Sh 

CLR (Re)+" i BRives I 
CLR (Re)+ ;DRIVES 2 & 3 
CLR (Re)+ iDRI 4 ; 3 ‘ 
CLR (Re)+ :DR 
MOV 48. Ra : op ARIING 
MOV SQSTART,RI1 : SS OF THE QUEUE INTO 

1S: HOY (R1)+, (R2)+ >THE QUEUE INPUT POINTER 

Bie tCNS 
MOV #8. .R3 THE STARTING ADORESS 
MOV TART. R1 + OF QUELIE INTO THE 

2s: MOV (R1)+, (R2)+ *QUEUE OUTPUT POINTER 
DEC R3 

Bre G - RESTORE RO - RS 
iene PC , 

sEMPTY THE QUEUE SPECIFIED BY RI 

* CALL 
: MOV R sDRIVE NUMBER TO RI 
; JSR Bev ENE ty : ; 

EMPTYQ: CLRB  Q@CNT(R1) ;CLEAR NUMBER OF ITEMS IN QUEUE 
Ri 
BPO T RED COUTPT ERED ;SET OUTPUT QUEUE POINTER=INPUT POINTER 
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000010 031554 

031554 

031564 

Baiees bales. 
031624 031564 

031554 

031604 

031554 

031604 
1604 

031604 
031604 031626 

031624 031604 

B09 
STNGLE/BUAL. POR la ee DRIVER (REV 1 

RTS 
;ROUTINE TO PUT A REQUEST IN QUEUE 
9 

;CALL MOV SORVNUM, RI ;DRIVE NUMBER 
ion = iQ rut rewee th ale 
: RETURN Ene ir F ReOEST 1S N 

Deve: Ge gOLOOTIRL) oS PESTS ser 
Ince OC (RL) 21 QUEUE COUNT 

MOV -R2, @@INPT(R1)  ;PUT THIS REQUEST IN QUEUE 

oe sper Pidrom Also Tt to Reser HE PounTer 

a MOV QSTART(RI), pe OYES--RESET POINTER 

TST (RO)+ ; TAKE RETURN 2 
2s: RTS RO RETURN TO USER 

;ROUTINE TO GET THE “DPB” ADDRESS OF NEXT REQUEST IN QUEUE 

* CALL gard UR 
: RETURN ADDRESS OF THE REQUEST 
. Re=0 IF NO REGLEST IN GUELE 

GETREG: OFC OENTCRID 1S ANY REQUEST IN QUEUE? 
nes BEQ 2s +O BRANCH 

ASL Rl 
poids famed cane ;PICKUP “DPB” POINTER FOR THIS DRIVE 

es: RTS PC ;RETURN TO USER 

;ROUTINE TO “POP” THE REQUEST FROM QUEUE 

CALL 
: MOV #ORVNUM, RI ;DRIVE NUMBER TO R 
: ISR PC, POPQUE CALL TO REMOVE REQUEST 
: RETURN : OF DPB REMOVED 

POPQUE: ore a TCR) ;DECREMENT QUEUE COUNT 

MOV QQOUTPT(R1),R2 ;GET THE “DPB” POINTER 
CLR QQOUTPT(R1) * REMOVE ADDRESS 
ADD #2, QOUTPT(R1) jUPDATE QUEUE POINTER 
CMP QOUTPT(R1),@STOPIRI) ;TIME TO RESET THE POINTER? 
BNE 1S -NO--BRANCH TO EXIT 

a HOV QSTART (RL) ,QOUTPTCRL) sYES--RESET THE POINTER 

SEQ 0104 



SEQ 0105 

NN’? 

MOVED HERE 

CO9 

;RETURN TO USER 
CONTENTS OF "SESCAPE’ HEN THE DRIVER 

tHE RETURN PAST THE ERROR CALL 
:GET THE ERROR CALL 

‘pens Bt 
SRESTORE THE ESCAPE ADDRESS 

(1046) 21-JUL-77 : PAGE 106 PORT RAZUZRMGS DRIVER (REV 1-0) 

DIRECTLY 

RO,ES. SFY 

+,1§ 
7 (SP) 

)+, SESCAPE 

= 
"blots 

MACY1 

: ROUTINE 
* REPORTS 

CALL 

S.SAV 

s 

"MLIST BEX 

SI 

g 

J 

; 
; 

E 

1 

i
 

Ey SRECREEREREEREDDRRAR 

/ 

OR (Y 
( IT) 
( IT) 

BE EQUAL TO OR GREATER/<CR><LF> 

AN RMOSA<CR><LF> 
<«CR><LF> 

MODE (C OR F): 

: 
> 

WOT 
a 

NOT 
UNSAFE/ 

AB 

STATUS/<CR> <LF><LF> 

P eons? LIMITS: /<CR) «LF> 

TLABLE/<CR><LF> 
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TELETYPE MESSAGES 

MSELP: . T TA PATTERN (BY ENTERING 0,1 OR 2)/<CR><LF> 
felt 7 Po). 1S aus” - 

‘pecs 7 (3) Sonst < 

sadly 234) < ><Lg FORMAT ON Be ee Epes Sey 
CHPT: . < ><LE><LE> 

MCCHPT: 

fours: : «CR < ARTS AT 
eels . = A’ NFEER (MAXIMUM 10 OC TAL bIGITS) /7<CR><LF><LF> 

<CR><LF 8 
ue seer SECTORS HAVE BEEN DETECTED/<CR><LF> 

«CR <LF>/I CT MANUFACTURE DEFINED BAD SECTOR/ 
, NFORMATION/<CR> <LF> 

2 «LED / INE Ye! re BAD SECTOR FILE 7/7 
1 CPNSHER: Y OR N <CR>) 

i y 
: 

N
N
R
 

NESGH: (OR CLE) SALIGHRENT PACK, PROGRAM HALT !/ 

$8 KERELRRKAE 

SBTTL ERROR MESSAGES 
33 eee test ies | 

AS aut Rare canara ees” Eno: - ASC c ON 
: =: ASC ASSBUS TY (MCPE=1)/ 

aoe “ASC ASSBUS PARITY (PAR=1)/ 
: = ASC ADORE SS 8 T SET/ 

Be: “BC 1 DID I ING/ 

i -PSCIZ /PERS STENT Dat ERROR 

ti: i a Toe Treo’ Ei PONTRC EIVORIVE ERROF ING WRITES 
1 “EET? SCONTROCLER/ORIVE. EF ING WRITE CHECKa 

: i re Tm NC Coat ae OR NOT ACCEPTABLE 

1: Re ICONTROLLER/Os RIVE EF ERI NG HEADERS’ 
Mee: COMPAR she: ee SVU INER FIELD f In on Sn TS NOT CORRECT 

+9 

:  .ASCIZ /RMAS RNCSL RMERI RMOS  RMDC RMDA/ 

Be: ASC Zone “aos, EM, Rene ee RSL, 
DHY: “feels *PRIVE REG ADR GOOD BAD MCS RMERI RMER2/ 

SEQ 0106 



MAINDEC-11-DZRMNA ve F 
JUL- OZRMAB.P11 = 21- 

4 
> 

c 
> 

c 
> 

« 
> 

c 
+ 
4 

+ 
4 

> 

c 
+ 
« 

ORMATTER 
15:32 

MACY 1 eUe) 21-JUL-77 16:06 PAGE 108 

=
 

4 
4 

4 
00
4 

4 
4 

00
4 

0 
40
4 

N
e
N
 

BR
BI
RR
OB
RS
 

EQS 

/RMCS1 =—- RMCSe = RMER2 RMMR2 RMECI] RMEC2/ 
/RMIC 8B RMLA 8 86RMDB 8 60RMMRI) = RMDT/ 

Ne ber 4 *D/<CR> <(LF> 
/ORIVE ERR PC CYLNOR 
/ MEMORY DISK/<CR><LF> 
/ORIVE ERR PC CYLNDR TRACK SECTOR DATA DATA/ 

ATTN, RM. REG, RM. REG+14, RM. REG+42, RM. REG+12, RM. REG+34, RM. REG+6 

DORIVE , RMERRS, RMERRS+2, RMERRS+4, ATTN, RMCS1 

DORIVE, RD. ADR, RO.WRD, RM. REG, RM. REG+14, RM. REG+42 

DORIVE, WRT. AD, WRT. WD, RD.WRD, RM. REG, RM. REG+14, RM. REG+42 

SRMADR 
DRIVE, SERRPC, RM. REG, RM. REG+10, RM. REG+12, RM. REG+14, RM. REG+42 

RM. REG+44, RM. REG+46, RM. REG+2, RM. REG+4, RM. REG+6, RM. REG+16, RM. REG+20 

RM. REG+22, RM. REG+24, RM. REG+26, RM. REG+30, RM. REG+32,DS.CYL,DS. TRK 

DRIVE , SERRPC, DS. CYL,DS. TRK, SAVSEC 

DRIVE , SERRPC,DS. CYL, DS. TRK, SAVSEC 

RM. REG, RM. REG+10, RM. REG+12, RM. REG+14, RM. REG+42, RM. REG+40, RM. REG+44, RM. RE 

RM. REG+2, RM. REG+4, RM. REG+6, RM. REG+16, RM. REG+20, RM. REG+22, RM. REG+24, RM. RE 

RM. REG+30, RM. REG+32,0S.CYL,DS. TRK 

DRIVE , SERRPC , BUFP, RBUF , RBUF +2 

DRIVE, SERRPC ,DS.CYL,DS. TRK, SAVSEC , SGDDAT , RM. REG+22 

RM. REG, RM. REG+10, RM. REG+12, RM. REG+14, RM. REG+42, RM. REG+40, RM. REG+44, RM. RE 
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OOSs¥4 Q0S5¥ -WORD RM. REG#2, RM. REG+4, RM.REG+6, RM.REG+16, RM. REG+20, RM. REG+22, RM. REG+24, RM. RE 
005565 

$37) 00557¢ 001366 .WORD RM.REG+30, RM. REG+32, DS. CYL, DS. TRK 

on - Pe 
000 : 0 

DOFe2: . 1 
000 6,0 

000001 OF3: ‘WORD 1 
006 000 “BYTE 6,0 

0009! OFu: =: I 
p00 “BYTE 7,0 

000001 OFs:  <WORD 1 
001 000 1,0 

DF 10: " 3 
ee : 0 
036121 ‘ DHIOA 

000 BYTE 7.0 
a 140 “Bre pice 
rn OFI7: “WORD 1" 

ne OOM — ‘orb T 
et ee - WORD pret 
eat it ine i a CN 
036574 “WORD  DH2OC 
oot “BYTE 4, 14 

O05 «0 wet ae 
007 «O34 es WORD ix 

eet} WOR pret ont Be fel 01 000 ‘BYTE 8.0 
036574 "WORD 

004 =o ‘BYTE 4,14 
5 | JHINHIHHHHHHHHHHHHEHHHHHHHIHHHHHIHHHEHIHIEHHIHIHEIEHHEHEHEHEEHEHHE 

;BUFFER STARTS HERE 

5 | HBHIHHIHHHHHHHHHHHHHHHHEHHEHHEHHHHHHHHHHIHHHIHHEEHEHEHEHEEHEHE 

RBUF: .WORD 0,0,0,0 ;BUFFER FOR HEADER CHECK 

BUFP: ;FORMAT AND CHECK BUFFER STARTS HERE 
;AND WILL OVERLAY ALL REMAINING CODE IN PROGRAM 

-NLIST BEX 
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mnie Gaoiis Geo0es 
oostis a7esd Hie 
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GO9 
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ERROR MESSAGES 

TITLE: .ASCII <CR><LE><LF>/MAINDEC-11-DZRMA/<CR><LF> 
Ct FORMATTER yy t ete 
atl 17 Fee oe 

LOADRV: .ASC «CR <LF>/T * DRIVE REPLACE THE ’XXDP’/<CR><LF> 
Batts Zeno Fest DRIVE aT A maori R PECK, E Phe MEMORY LOCATION 40, /<CR><LF> 

LIST 

-SBTTL BUSADR - BUS ADDRESS AND VECTOR ADDRESS FOR RH11 

ioe Te eal oO FOR THe PROPER AODRESS. 
:I1T HILL ALSO READ THE ADORESS FROM THE TTY IF 
;REQU Le 
*NOTE: THIS ROUTINE DESTROYS RO-R4 
; CALL 
2 

: ISR PC, BUSADR 
: RETURN 

BUSADR: TST CHGADR s INPUT FROM TTY REQUESTED? 
BEQ 3$ ;NO--BRANCH 
CLR CHGAOR *YES--CLEAR THE REQUEST FLAG 

1S MOV 8SRMADR, RO FIRST ADDRESS 
TYPE MRMCS1 : 1=* 
MOV (RO), -(SP) *PRESENT RMCS1 ADDRESS 

Type. , LINSP ie 
ROLIN : 
MOV (SP)+,R1 : OF ASCII TEXT 
ISR RS, CK- NUM sENTER STORE NEW ADDRESS 

2s: MOV C,RO : pe | RHVEG pie 
MOV tRO),-(SP) present RH11 VECTOR ADDRESS ON THE STACK 
TYPOC 
TYPE ,LINSP +] mike ent 
ROLIN 
MOV (SP)+,R1 ; 
ISR RS, CK: NUM : PORE REM ADDRESS 
BR 2s mes 

3S: MOV #SRMADR, RO : PARAMETERS 
MOV SRMADR, R1 FIRST BOORE ae oF WEERE TO PUT THEM 
MOV (RO)+, (R1)+ : BUS 
MOV (RO)+; (R1)+ aus pobre ADDRESS 
RTS PC > RETURN 

MRMCS1: .ASCIZ @RMCS1 = 

MRHVEC: .ASCIZ @RHVEC = 3 

.SBTTL CK.NUM - CHECK NUMBER (OCT 
THIS ROUTINE CHECKS AN ASCIZ STRING FOR LEGAL CHARACTERS 
AND FORMS AN OCTAL NUMBER IN Re 
; CALL: 



SEQ 0110 
HOS 
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CK.NUM - CHECK NUMBER (OCTAL) 

BAR, R ;ADDRESS OF ASCIZ STRING TO" Store THE AUMBER 

RMO3_FORMATTER 
21-JUL-77 15:32 
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LS BE EL SEIS 

109 
Y ( -JUL- 6:06 PAGE 113 SEQ O111 

Chose REF CRENCE T -- seh SYMBOLS 

1430 

| 

u7e4% 5102% S111# S349 
5365* 

| 

2639 «= 2817 

3671 37138 

37148 

4700 479% 4902 S272 S291 5299 5300 5320 S406 
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1389 1393 
149748 S466% 5760 5763 
12468 
12498 
12508 
12518 
1eS28 

i iSecs 
1389 139% 
1 1403 
10798 1389 1428 
1 1429 
11528 
11538 
3151 57578 ‘ 

BADI6 OO1414 4878 2256 2291% 2292% 2301 * 2303% 230%  2305% 2306% 2307% #2308% 
309% 11% 2313% sais 2316% 2317%  2316% sai e3e0%® 2323% 2329 2331 2333 

2336 37 2338 edie 2428 3258 
a ‘ in 2235 ecbe e333% 2338% e2se% 2431 3261 

GCYL 14508 1561 1955* e204S* 2101% 2109 2349 2358 2362 e716 2720 2762 2765# 
2768% 2937 2966 2968% 2975% 2997 3231 3237%  3e43% 

BEGIN 1115 18118 
Nl 1114 18138 1858 

Beth eg, 12" teete 100% 113 2352 2365 2763 2764% #2767% 2936 2939 mas oe ss, kt SY Ua Re, 
I 2 10S38 1 1 2097 

= ites 1 1 2097 2922 4776 S024 
: 10S18 1061 

TO3 = 10508 1060 5231 S524 
Y ~ ites inga 2303 5266 “01 

iB : nn a 
IT07 = 10468 1056 4709 4976 5123 $231 S246 S266 S295 5557 
1S ca 10453 1 4709 
1 . i : 49 ? 3500 5399 

T10 = 10438 2897 es2e 3477 S026 
Bttis s 10428 2897 aa7y 4803 uggs 5335 

ITle = 10418 2209 2894 2922 4669 4691 4709 4778 4811 4991 5010 5022 5035 
SeS6 S258 S462 5519 5586 

ait = 10408 289 e322 3484 4761 S204 S46S 
IT14 = ry ebde 2686 2688 2891 2922 4773 4808 5191 5331 S427 S474 

BITIS = 10388 2302 2320 25le 2525 2528 2543 2627 2710 4761 4773 4776 
pha cong 4611 4995 5024 S026 5142 $231 S246 S256 S266 5331 5399 

i: ie Bl 
T3 = 10608 

HS i 
BIT&6 = 0001 10578 
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SEQ 0113 RMO3_FORMATTER 
21-JUL-77 15:32 

MAINDEC-11-DZRMA 
OZRMAB. P11 

1591 
1 

574g 
$792 

4925S 6 4929s HSN 

1585 
Saas 
3271 

4919 
S569 

: 1789 58168 

57578 

1 
1 

5532 
3268 

5203 

1787 

1 
1 

5270 
3265 

siz? 

2758% 

1989% 2832 258 

1782 

1780 

1761 

1789 

1868 
522 
3262 

vale S097 

3988 
58sS 

2755* 2756 

1981 

1754 

17S2 

1951 

1747 

1745 

3407, 421 

5765 5767 
1950# 

1740 

1738 

Egor 
Ge 

eee 
2808 
3034 

1813% 5869 
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mupmiea’ § 

2 
8 Gesur 
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Skeeee 
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sheeiac 

sss shes 

HiaE RR SOAS OE ga vaN er ERE SR ae IEG eReR ep oRRCecraN taser ashe 

1766 857578 
$7578 
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f
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SA 
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4743 5175 S200 S32l S3e3% 5390 S408 S413 su2is c 

Se 2 SE SY 82 Se AY BB on om oe oe 1 

43848 onpe 4937% “984% SO03# SOlY  SO2e9% S1l6# 5196 S229 Se60% S267% Seed 
S290% 

a 
eS

 

<=
 

—
 

=
 

N“
N 

_
 

NN
 

i
 

é 8 : 

4 4 56938 
isig 1936 So" 43088 4619" 4e20e 4e2lx Ye2eH «YEQOH MGGHN 4679" 4706" 47II8 
4 a 4771 4480S 4809 4938% SO47* 5181 5189 S202 S2eS4* S2bls# 

131 , 1 1933 2087 2097 4YHl2e 466S* 4680x 468S* 4774 So4es 

14718 ir : S780 5782 5794 5803 
om 14 1 e 5780 5782 ey 5794 5803 

1o44s 
TUM ds 18 4615 482% ##4esOx S004 S007* S017 S030 SO32* SO41# S10S S117" $395 

101 = isese 
s 1e64s 

T z 12658 
T Zz 1e668 
T z 12678 
T z leb8e 
T 2 12708 
T s 1 : ] 
Tl 1669 5S7608 
Tig Hs 7 , 1732 1739 «#6417% 1753 «#41760 «81781 1788 ~«=«S7718 

T 1 r 
if 1398 a 
T 1 a 
T; 1 : 
T 1 a 
TY 1690 7% 
Te 1704 r 
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® 4675 
1e028 
leese 

T ; + ¢ ie pos sara 
t 1827%  18S7% 

bb 
716 | 
L 

1 
1 

| 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2099 2109 2349 2359 2361 2747 = 2756 
1957 eO47# e113 2351 2366 

2611 2731 2888s 

-_
 

£
 

=
U
 

se
s 

s
e
s
 

FMTX * Fy ry * * * FHTI6 = 01000 izene 3303 3304 3305 3306 3307 3313 3315 

'Z s 11978 
F = 000 11988 

Fy = 000 i008 

= bore 1seee 
= 13 4 5019 S134 S18S S221 S282 $330 5398 S424 5431 57148 

= 1039 4345 4346 4347 4348 4349 4351 4353 43S4 4355 4356 4357 
= 11968 

GTSWR = 1871 43518 
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12278 2620 

figle Saye 14638 * 26822 3300 
14658 2713% ; 8 3616 3657 

-_ tes 
| hac iit 

STVECs 10718 
14 11738 

| How 8 et. Gumee 
tr wane S078 soe sos 

| titise iSii ct 3553 3862 3674 rere S876 40-5885 

ie a 2586 «666742 7H 29178 

Ieee are 
I 4698 1968% 1973% 2037% 2043% 2521 2531 2539 «= 2SS6B2Ss(6807——seYHO sé“ 23994 

14 3233 «= 323S*# = S41 ui 
33 

s
s
p
e
a
r
s
 

2 MF D: 

MECK O8 e878 xr 

MINX = OOf Pr) 
a. 57578 

A Detece 5031 . 

a ae DOL 316 # 19598 1962" 1974 2001 2018 2122 2150 2379 2703 2823 2865 

MOH = O2000c 12728 
nope” a 2017” S7578 

TO | Gase0 ei , bare 
43 s AO00et iki # 

mei er 
NSCHK 0335 2154 $7578 
MSE 133151 2039 57578 
NSE Cee 033072 2033 «$7578 
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MXLACT 
MXIWNOW 
. 101 

M1A 007720 
MiB 10046 
Me 10356 
‘inl 1084 
MYA 1 
MS 1 
MSFX 007360 

ree = Gian s 
2 

NEWSVC O16344 

NOTERS 
NOTRM 
NOTSAF 

16324 
OFDIR = QO0001 - 
OFFSET= 000115 
OPI = 020000 
OPT 025230 
OR zs eo 
PARENT” GLESO 

ie 
Poy 005741 
oat = nonner 

DO1 

pare bole 
PATSEL 001336 

rs e 
PIP = 
PIRQ = 
PIRQVE= 
PMSG 033734 
POPQUE O32242 
PRO = 000000 

11798 

Bg 
be
e 

be
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pe
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te
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MU
 

ee
 

28
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a
o
r
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e
s
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vi 
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1971% 2035% 

2071 2086 
2012 
2032 
3095 
21068 2116 
2118 elees 

21468 
2860 

3099% 3121 
2505 2508 

3108 

5137 5304 

2227% 2253 

2le4#  2381% 
2eleS*#  2382% 
ecO48e  e2144% 

4975 5294 

2041% 

2143 

57298 

este 

2389% 
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