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1 . REM % 
e 
3 
4 
5 ; 

? 
g IDENTIFICATION 

i 
is PRODUCT CODE: MAINDEC-11-DZRMA-B-D 

14 
1S PRODUCT NAME: RMO3 FORMATTER 

17 
18 DATE CREATED: AUGUST 1977 

20 
sh MAINTAINER: DIAGNOSTIC ENGINEERING 

23 
ce AUTHOR: C. HESS/C. CHEN 

26 
cf 

a COPYRIGHT (C) 1977 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 

31 THE INFORMATION IN THIS STATEMENT IS SUBJECT TO CHANGE 
32 WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A 
33 COMMITMENT BY DIGITAL EQUIPMENT CORPORATION. 

35 ACTUAL DISTRIBUTION OF THE SOFTWARE DESCRIBED IN THIS 
36 DOCUMENT WILL BE SUBJECT TO TERMS AND CONDITIONS TO 
37 BE ED ON SOME FUTURE DATE BY DIGITAL EQUIPMENT 
ES CORPORATION. 

40 DEC ASSUMES NO RESPONSIBILITY FOR THE USE OR 
nf RELIABILITY OF ITS SOFTWARE ON EQUIPMENT WHICH IS 
a5 NOT LIED BY DEC. 

44 THIS SOFTWARE IS FURNISHED TO PURCHASER UNDER A LICE 
45 TO USE ON A SINGLE COMPUTER SYSTEM AND CAN BE COPIED (WITH 
46 INCLUSION OF DEC’S COPYRIGHT NOTICE) ONLY FOR USE IN SUCH 
47 SYSTEM, EXCEPT AS MAY OTHERWISE BE PROVIDED IN WRITING 
ug BY DEC: 
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10. 
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oY 1. ABSTRACT 
e ease swme 

97 THE RMO3 FORMAT TER PROGRAM PROVIDES THE FACILITIES TO FORMAT OR 
38 TO CHECK THE R_AND DATA FIELOS OF EACH DATA BLOCK ON THE DISC PACK. 
99 EACH HEADER FIELD SPECIFIES THE ADDRESS OF ITS ASSOCIATED DATA 

100 BLOCK ON THE DISK PACK. 

102 
103 IN THE FORMAT OPERATION, THE PROGRAM WRITES THE HEADER OF EACH 
104 DATA BLOCK WITH A CYLINDER NUMBER, TRACK NUMBER AND SECTOR NUMBER; 
10S WRITES THE DfiTA FIELD WITH SELECTED DATA PATTERN. 
106 THE PROGRAM THEN VERIFIES THE WRITTEN DATA BLOCKS VIA EXECUTING THE 
107 “WRITE CHECK HEAD AND DATA” COMMAND. 

it 
111 IN THE C'*CK OPERATION, THE PROGRAM REPEATS THE FORMAT OPERATION 
lle THREE TIMES WITH DATA PATTERN BEING ROTATED ONE BIT AT EACH 
113 PASS. 
114 
115 
116 2 REQUIREMENTS 
5 ee 
118 
113 2.1 EQUIPMENT 

121 PDP-11 PROCESSOR 
122 8K MEMORY 
123 TELETYPE 
124 PROGRAM LOAD DEVICE 
125 KWil-L_OR KW11-P CLOCK 
126 RH11 OR RH7D WITH I - 8 RMO3 DISK DRIVES 
le? DISK PACK(S) 

129 2.2 PRELIMINARY PROGRAMS 

131 THERE ARE NO PREQUISITE PROGRAMS PROVIDING THE RMO3 SUBSYSTEM 2S 
132 KNOWN TO BE OPERATIONAL. IF THE STATE OF THE RMO3 SUBSYSTEM IS UNKNOWN 
133 THE FOLLOWING PROGRANS SHOULD BE RUN PRIO TO USING THE FORMATTER PROGRAM 
134 RMO3 § DISKLESS DIAGNOSTIC 
136 RMO3 FUNCTIONAL TEST 

13? 
138 3. LOADING PROCEDURES 

140 
14) 3.1 PAPER TAPE AND XXDP 

143 THE PROGRAM MAY BE LOADES FROM PAPER TAPE USING THE ABSOLUTE 
144 LOADER OR IT MAY BE LOADED FROM *XXDP’ MEDIA USING THE APPROPRIATE 
14S LOADER. 
146 
147 
148 3.2 APT 
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3.3 

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

FOR OTHER INTERFACES APT MAY ONLY LORD AND START THE PROGRAM. 
I.£. LOAD AND DUMP MODE. 

RUTOMATIC MODE (MONITOR) 

1. THE INPUT DIALOGUE IS BYPASSED. 
2. re BUSS ADORESS AND CONTROLLER INTERRUPT VECTOR IS 

AULTED. 
DUMP MODE: INPUT DIALOGUE AFTER PROGRAM STARTS 

APT ETABLE DEFINITIONS 

THE FOLLOWING DEFINITIONS ARE VALID FOR SPECIFYING APT 
ENVIRONMENTAL TABLE (ETABLE) ENTRIES,VIA RUNNING 
THE APT UTILITY PROGRAM “TSP”: 

1. SOFTWARE ENVIRONMENT: 

1 IF APT SCRIPT MODE 
O IF STANDLONE MODE 

2. ENVIRONMENT MODE: 

BIT 7 = E 5OES S = 4 PROGRAM DOES S1ZINc 
BIT 6 = 1 SPOOL MESSAGES TO_APT IF SCRIPT MODE 

= 0 DON’T SPOOL TO APT 

BIT 5 = 1 SUPPRESS CONSOLE OUTPUT 
= 0 ALLOW CONSOLE OUTPUT 

BIT 4 TO BIT O ARE NOT USED 

3. SWITCH 1 (SOFTWARE SWITCH REGISTER) 
IF ENVIRONMENT MODE BIT 7 (SIZING BIT ) IS SET 10 1, 
THE SOFTWARE SWITCH REGISTER WILL BE_USED, INSTEAD 
OF THE HAROWARE CONSOLE SWITCH REGISTER. 

4. SWITCH 2 (USER SWITCH REGISTER) 
NOT USED 

S. 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 = eS4 

BUS PRIORITY 1: 
NOT USED. 

SEQ 0004 
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4.1 

4.2 

9. INTERRUPT VECTOR e: 
NOT USED 

10. BUS PRIORITY e: 
NOT USED 

11. BASE ADDRESS: 
USED WHEN ENVIRONMENT MODE BIT 7 

le. DEVICE _MAP: 
USED WHEN ENVIRONMENT MODE BIT 7 = 1. EACH BIT SET TO 
1 IN BITS O TO 7 WILL SELECT THE CORRESPONDING DRIVE 
TO BE TESTED. BITS 8-15 ARE NOT USED. 

13. CONTROLLER DESCRIPTOR WORDS: 

1;DEFAULT = 176700 

D WHEN ENVIRONMENT MODE BIT 7 = 1. ANY NONE ZERO 
NUMBER SPECIFIES THAT PROGRAM RUNS IN CHECK MODE. 

14. CONTROLLER DESCRIPTOR WORDS: 
USED WHEN ENVIRONMENT MODE BIT 7 = 1. ANY NONE ZERO 
NUMBER SPECIFIES THAT PROGRAM SELECTS 30 SECTORS 
FOR A TRACK IN ALL OPERATIONS. 

STARTING ADDRESSES 

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

THE PROGRAM IS STARTED FROM LOCATION 204(8) IF THE ADDRESS OF 
THE RH11 OR RH70 IS TO BE CHANGED FROM THE PRELOADED VALUE. 
NOTE THAT STARTING ADDRESS 204 IS VALID ONLY ONCE AFTER THE 
PROGRAM IS LOADED. 
(SEE SECTION 4.3) 

OPERATION ACTION 

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

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

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

IF THIS IS THE PROGRAN’S FIRST START, THE STATUS OF THE DRIVES 
ON THE SELECTED MASSBUS SUBSYSTEM WILL BE TYPED OUT. THIS TYPEOUT 
MAY BE INHIBITED ON SUBSEQUENT STARTS BY SETTING SW<Qe>. 

4, THE PROGRAM WILL THEN TYPE THE FOLLOWING MESSAGE: 

*PROGRAM MODE (C OR F):’ 

SEQ 0005 
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262 
263 ENTER THE APPROPRIATE CODE: ’C’ FOR ’CHECK’ OPERATION OR ’F’ 
264 FOR 'FORMAT & VERIFY’. IF A 'CARRIAGE RETURI’ IS ENTERED IN 
6S RESPONSE TO THE REQUEST, THE PROGRAM WILL ASS. IME ’FORMAT & 

ebb VERIFY? . 

268 S. THE PROGRAM WILL THEN ASK FOR THE FORMATTING MODE: 

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

os CE PERE, GH i edhe rhe Snte E 
eri HI REDE ST, fe PROGEN BILE ASSUME 16 BIT MODE. 

276 6. THE PROGRAM WILL THEN ASK FOR A DRIVE: 

378 "DRIVE: ° 

280 ENTER THE ADDRESS OF THE DRIVE TO BE FORMATTED. A ’PERIOD’ OR 
281 "CARRIAGE RETURN’ ENTRY WILL SELECT DRIVE 0. IF THE DRIVE SELECTED 
282 IS NOT AVAILABLE. THE PROGRAM WILL TYPE AN ERROR MESSAGE AND 
83 RETURN TO THE DRIVE ADDRESS REQUEST. 

28S 7. FTER THE OPERATOR H&S SELECTED A DRIVE, THE PROGRAM WILL ASK 
286 FOR AODRESS LIMITS FOR THE SELECTED DRIVE: 

288 "ENTER ADORESS LIMITS: ’ 

290 THE PREVIOUSLY SELECTED OR DEFAULT VALUES FOR BEGINNING CYLINDER 
291 AND TRACK AND FOR ENDING CYLINOER AND TRACK WILL BE TYPED OUT. 
292 IF A 'CARRIAGE RETURN’ IS TYPED AS A RESPONSE. THE PRESENT VALUE 
293 WILL BE USED: IF A ’PERIOO’ IS TYPED PROGRAM WILL BYPASS 
294 THE INING ENTRIES AND WILL USE THEIR PRESENT VALUES 
295 NOTE THAT THE CYLINOER AND TRACK VALUES ARE D EC I MAL NUMBERS 
236 HE SS SPECIFIED BY THE BEGINNING TRACK 
297 LESS THAN THE ENDING TRACK ADORESS IF THESE TWO 
298 ADDRESSES ARE ON THE SAME CYLINDER. ON THE OTHER HAND 
299 THE ENDING CYLINDER ADDRESS MAY BE LESS THAN THE STARTING 
300 CYLINDER ADORESS. IN THIS CASE , THE PROGRAM WILL FORMAT 
301 OR VERIFY THE DISK PACK FROM THE STARTING CYLI 
302 CYLINDER 822 AND THEN FROM CYLINDER O TO THE ENDING CYLINDER. 

3c 
306 8. THE PROGRAM WILL THEN ASK FOR THE DATA PATTERN: 
307 (IN CASE OF FORMAT MODE) 
308 
309 
310 
311 "SELECT DATA PATTERN 
312 (0) ZERO’S 
313 (1) ONE'S 
314 (2) WORST CASE:’ 
315 
316 
317 

ENTER THE CODE FOR THE REQUIRED PATTERN. ’CARRIAGE RETURN’ OR 
*PERIOD’ ENTRIES WILL CAUSE THE PROGRAM TO USE THE ’WORST CASE’ 
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10. 

ll. 

le. 

PATTERN. 

THE ’WORST CASE’ PATTERN IS THE FOLLOWING OCTAL SEQUENCE REPEATED 
THROUGH THE DATA AREA OF THE SECTOR: 

066666 

NOTE: IN THE CHECK OPERATION, THE ABOVE MENTIONED 
MESSAGE IS BYPASSED. THE DATA PATTERN 
IS INITIATED TO 133331 AND iS ROTATED ONE 
BIT TO THE RIGHT AT EACH PASS OF 
THE CHECK OPERATION. 
AFTER THE CHECK OPERATION IS DONE, THE 
DATA PATTERN WILL BE RESTORED TO 66666. 

THE PROGRAM WILL THEN TYPE: 

*STARTING FORMAT ON DRIVE N’ 

OR 

"STARTING CHECK ON DRIVE N’ 

IF A NEW PACK IS UNDER FORMATTED, THE PROGRAM ALSO ASKS 
TO ENTER TWO_SERIAL NUMBERS. THESE TWO SERIAL NUMBER 
MUST BE NON-ZERO DECIMAL NUMBERS 

oe OPERATOR CAN DETERMINE WHERE THE DRIVE IS DURING THE FORMAT 
OR CHECK OPERATION BY TYPING A *CONTROL 0’. THE PROGRAM WILL 

TYPE WE FOLLOWING MESSAGE : 

’PRESENT ADDRESS IS: CXXX TXX’ 

IF Beg cONTROL C’ IS TYPED WHILE THE PROGRAM IS TYPING THE CURRENT 
ADORESS, THE PROGRAM WILL ABORT THE FORMAT (OR CHECK) OPERATION 
AND RETURN TO THE ‘DRIVE’ REQUEST. 

IF THE OPERATOR DOES NOT SELECT A DIFFERENT DRIVE WHEN THE FORMAT 
OR CHECK OPERATION HAS COMPLETED, THE PROGRAM WILL NOT ALTER THE 
AOORESS LIMITS SPECIFIED AT THE OSTART OF THE PREVIOUS OPERATION. 
IF THE FORMAT OR CHECK OPERATION IS TERMINATED BY A ’CONTROL C’ OR 
IF_A DIFFERENT DRIVE IS SELECTED, THE PROGRAM WILL RESET THE 
ADDRESS LIMITS TO THE VALUES APPROPRIATE FOR THE DRIVE TYPE. 

TO CHANGE EITHER THE ADORESSING MODE OR THE OPERATION MODE, THE 
PROGRAM MUST BE STARTED FROM LOCATION 200(8) OR 204(8) AGAIN. 

RH11 - RH70 UNIBUS ADDRESS 

THE PROGRAM ASSUMES THAT THE RH11 OR RH70 ADDRESSES START AT 
176700 AND THAT THE VECTOR ADDRESS IS 2SY¥. THESE ADDRESSES MAY 
BE CHANGED WHEN THE PROGRAM IS STARTED FROM LOCATION 204(8). 

% 

SEQ 0007 
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374 IF THE RH11 - RH70 IS NOT AT THE DEFRULT ADDRESS, THE PROGRAM MUST 
37° BE STARTED FROM 204(8) INITIALLY AS THE PROGRAM GOES THROUGH THE 
76 ADDRESS CHANGE ROUTINE AT INITIAL START ONLY. ENTER THE RH11 RH70 

tee ADORESS IN RESPONSE TO THE REQUEST FROM THE PROGRAM. 

eth 4.4 OTHER UNIBUS ADDRESSES 

seh LOC TAG CONTENTS FUNCTION 

383 
384 1160 STKS 177560 TTY KEYBOARD STATUS REGISTER 
385 1162 STKB 177562 TTY KEYBOARD BUFFER REGISTER 
386 1164 STPS 177564 TTY PRINTER STATUS REGISTER 
387 1166 STPB 177565 TTY PRINTER BUFFER REGISTER 
388 ler SLKCSR 172540 KW11-P CONTROL REGISTER 
389 1300 SLKCSB 172542 KWL1-P COUNTER REGISTER 
330 1302 SLPVEC 104 KW11-P VECTOR ADDRESS 
391 1304 SLKS 177546 KWli-L CONTROL REGISTER 
1% 1306 SLKV 100 ;ADDRESS OF KW11-L VECTOR 

394 
335 
3% 
332 S. SWITCH REGISTER SETTINGS — 

399 
400 SW<15>)=1...HALT ON ERROR 
401 SW<13>=1... INHIBIT ERROR TYPEOUTS 
402 SW<10>=1...BELL ON 
403 SW<09>=1...LOOP ON E 
404 SW<02>=1...DON'’T “DISPLAY SYS aye Ten STATUS AFTER INITIAL START 
40S SW<O1>=1...LOOP ON TRACK 
06 SW<00>=1...LOOP THE PROGRAM On THE SELECTED DRIVE 

408 IF THE PROGRAM IS BEING RUN ON A SWITCHLESS PROCESSOR (I.E. AN 11/34) 
409 THE PROGRAM WILL INE THAT THE SWITCH REGISTER IS 
410 NOT PRESENT AND WILL USE A 'SOFTWARE’ SWITCH REGISTER. THE 
411 "SOF TWARE’ SWITCH REGISTER IS LOCATED AT LOCATION 176 (8). THE 
412 SETTINGS OF THE *SOFTWARE’ SWITCHES ARE CONTROLLED THROUGH A KEYBOARD 
413 ROUTINE WHICH IS CALLED BY TYPING A ‘CONTROL G’. THE PROGRAM WILL 
414 RECOGNIZE THE ’ G’ AT ANY TIME EXCEPT WHEN THE PROGRAN 
415 IS AT A HIGHER PRIORITY PROCESSING AN RMO3 INTERRUPT. THE 
416 "SOFTWARE’ SWITCH VALUES ARE ENTCRED AS AN OCTAL NUMBER IN RESPONSE 
ii2 TO THE PROMPT FROM THE SWITCH ENTRY ROUTINE: 

33 "SWR = NNNNNN NEW =’ 

421 EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER 
“ee IMAGE MUST BE ENTERED. LEADING ZEROS ARE NOT REQUIRED., 'RUBOUT’ AND 
423 "CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS 
ict DURING SWITCH ENTRY. 

426 ON PROCESSORS WITH HARDWARE SWITCH REGISTERS THE ’SOFTWARE’ SWITCH 
427 REGISTER MAY BE USED. IF THE PROGRAM FINDS ALL 16 SWITCHES IN THE 
428 "UP’ POSITION, ALL SWITCH REGISTER REFERENCES WILL BE TO THE 
429 "SOFTWARE’ REGISTER AND THE PROCEDURES DESCRIBED ABOVE MUST 
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430 BE FOLLOWED. 
432 
433 
434 
43S b. ERROR MESSAGES 
Be TE 
4 1. RHI] INTERRUPT OCCURRED. ( AN INTERRUPT OCCURRED, BUT 
439 NOTHING ON TRE MASSBUS 1S INDICATING AN ATTENTI 
441 2. UNEXPECTED ATTENTION OCCURRED’ - THE INDICATED DRIVE INTERRUPTED, 
We BUT NO INTERRUPT WAS EXPECTED FROM THE INDICATED DRIVE. 
44y 3. *WASSBUS PARITY ERROR (MCPE=1)" — A CONTROL BUS PARITY ERROR 
He WAS DETECTED BY THE RH11 WHEN THE INDICATED REGISTER WAS READ. 
447 4. *MASSBUS PARITY ERROR (PAR=1)' - A CONTROL BUS PARITY ERROR 
148 OCCURRED WHEN THE INDICATED REGISTER WAS WRITTEN. 
450 S. AODRESS PLUG CHANGE BIT SET’ - THE PROGRAM FOUND THE ’OPE’ 
451 BIT SET FOR THE INDICATED DRIVE. 
453 6. ‘RHI1 DIDN'T RESPOND TO ADDRESSING’ - THE PROGRAM ACCESSED THE 
454 RH11 AT THE INDICATED ADORESS AND RECEIVED 40 RESPONSE. 
456 7. DRIVE OFFLINE’ - THE INDICATED DRIVE HAS GONE OFFLINE 
458 8. ‘PERSISTENT DRIVE UNSAFE ERROR’ - THE INDICATED DRIVE HAS BECOME 
459 UNSAFE AND THE CONDITION CANNOT BE CLEARED BY ISSUING ’ DRIVE 
460 CLEAR’ INSTRUCTIONS. 
46 9. UNCORRECTABLE MASSBUS PARITY ERROR’ - THE PROGRAM ATTEMPTED 
463 TO PERFORM AN OPERATION AND DETECTED 3 SUCESSIVE HASSBUS PARITY 
464 ERRORS OR THE PROGRAM ATTEMPTED TO CLEAR A ’PAR’ ERROR IN THE 
Hes DRIVE AND A PARITY ERROR OCCURRED. 
467 10. ‘SOFTWARE TIMEOUT’ - THE OPERATION FAILED TO COMPLETE WITHIN 
168 1 SECOND. 
470 11. DRIVE UNSAFE ERROR’ - A NON-PERSISTENT UNSAFE ERROR OCCURRED 
471 DURING THE .PERATION. 
473 12. "CONTROLLER/DRIVE ERROR DURING WRITE’ - THE INDICATED NON-DATA 
74 ERROR WAS DETECTED DURING A FORMAT OPERATION. 
476 13. 'CONTROLLER/DRIVE ERROR DURING WRITE CHECK’ - A NON-DATA ERROR 
47 OCCURRED DURING THE WRITE CHECK. 
479 14. "DATA ERROR DURING WRITE CHECK’ - A DATA RELATED ERROR OCCURRED 
480 DURING A WRITE CHECK OPERATICN. A DATA ERROR IS CONSIDERED 
41 TO BE ONE OF THE FOLLOWING ERRORS: "DCK’, OPI’, "DTE’, 'HCRC’, 
182 ’HCE’, OR ’FER’. 

4B4 1S. 'RETRIES NOT SUCESSFUL - SECTOR NOT ACCEPTABLE’ - THE INDICATED 
46S SECTOR FAILED DURING RETRY FOLLOWING A DATA ERROR. 
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486 
497 16. ‘*CONTROLLER/DRIVE ERROR VERIFYING HEADERS’ - AN ERROR OCCURRED DURING 
4g8 THE VERIFICATION PASS AFTER FORMATTING. 

490 17. °*HCE’ ERROR VERIFYING HEADERS’ - A HEADER ERROR OCCURRED DURING 
431 THE VERIFICATION PASS AFTER FORMATTING. 

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

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

499 
500 
501 
502 7, MISCELLANEOUS 
S300 I enn 
504 
B05 7.1 FORMAT TIME 

507 IT TAKES APPROXIMATELY 10 MINUTES TO FORMAT AN ENTIRE RMO3 PACK. 
S08 THE CHECK’ MODE TIME FOR AN ENTIRE RMO3 PACK IS 24 MINUTES. 

510 
a 7.2 HALTING THE PROGRAM 

513 THE OPERATOR SHOULD NOT HALT THE PROGRAM DURING A FORMAT OPERATION. 
614 HALTING THE PROGRAM MAY LEAVE A SECTOR INCORRECTLY FORMATTED. 10 
51S TERMINATE THE FORMAT, TYPE A "CONTROL 0’ AND WHILE THE PROGRAM IS 
S16 TYPING THE ADDRESS. TYPE ANOTHER "CONTROL C’; THIS SEQUENCE RETURNS 
$17 THE PROGRAM TO THE DRIVE ADORESS ENTRY ROUTINE. 

$15 7.3 SURFACE VERIFICATION 

521 THE FORMATTER PROGRAM IS NOT INTENDED TO BE USED TO PERFORM DISK 
S22 PACK VERIFICATION. IF THE PROGRAM REPORTS A SECTOR AS BEING ’NOT 
523 ACCEPTABLE’. THIS MAY IN FACT INDICATE A BAD SURFACE; HOWEVER, 
ped SECTORS WHICH ’PASSED’ MAY OR MAY NOT BE GOOD. 

526 
507 
529 
523 8. PROGRAM DESCRIPTION 

531 
32 8.1 FORMAT OPERATION 

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

S37 THE FORMAT OPERATION CONSISTS OF A WRITE HEADER AND DATA COMMAND FOR 
538 THE ENTIRE TRACK FOLLOWED BY A WRITE CHECK HEADER AND DATA COMMAND. 
539 IF AN ERROR OCCURS DURING THE WRITE, THE PROGRAM WILL RETRY THE 
540 WRITE BEFORE CONTINIING. IF A DATA’ RELATED ERROR IS DETECTED 
$41 DURING THE WRITE CHECK (A DATA ERROR IS DEFINED AS ONE OF 
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THE FOLLOWING ERRORS: 'DCK’, ‘OPI’, *DTE’, 'HORC’, "HC 
OR FER’). THE SECTOR IN ERROR WIL( BE REWRITTEN.’ Ite E DROGRAM WILL 
CHECK fe’ CTOR TWICE; IF A DATA ERROR IS DETECTED iN THE SECTOR 
DURING EI OF THE WRITE CHECKS, THE PROGRAM WILL DECLARE 

’ NONRE COVERGBL 

IF A _NON-DA LATED ERROR ERROR OCCURS DURING THE WRITE CHECK, THE 
procee WiLL reer HE COMMAND FOR THE ENTIRE TRACK BEFORE PROCEEDING 

IT SHOULD BE NOTED THAT THE FORMATTER PROGRAM FORMATS THE PACK ONLY 
AND IS NOT Dre ry VERIFYING THE SURFACE OF THE PACK. ERRORS 
GUT, 8S, THE PROGR MAY BE THE RESULT OE Ca ta ex ceureve ek 

THe He eRoGren IS NOT DESIGNED TO Perron Bopy Gatque rie ai 

th OF, HOME VER THE” OPERATOR CAN CAN itive SECTORS WHICH 
THE PROGRAM CALLS 'UNACCEPTABLE’ INDICATE BAD Wrens OF THE PACK: 
UNFORTUNATELY, SECTORS WHICH "PASS’ CANNOT BE ASSUMED TO BE GOO). 

OURING THE FORMAT OPERATION, THE PROGRAM FILLS THE DATA FIELD 
WITH THE PATTERN SELECTED BY THE OPERATOR. 

CHECK OPERATION 

THE CHECK ee sale tt IS IDENTICAL TO THE ON 
THE FORMA pre RAT TON pCR tN secTl 
EXCEPT TH THAT N TION THE PORMAT’ OPERATION 
IS REPEATED THREE TIMES ITH DATA PATTERN BEING ROTATED 
ONE BIT POSITION AT EACH PASS 

POSITIONER VERIFICATION 

AFTER THE PRoGRAN COMPLETES THE FORMAT OPERATION IME ec 
POST T LONER 13 Re TURNED TO THE STARTING CYLINOER AND THE HEADER 
FROM SECTOR 0 ON THE STARTING TRACK IS READ. THE CYLINDER ADDRESS 
FIELD FROM THE He AES FR OO ARE ARE TQ_THE Bee eR TED. CYL CYLINDER: BE I. 
THE CYLINDER ROORESSES 
THE PROGRAM CHECKS THE CYLINDER Oppone’s FIELD FROM THE HEBDER © 
OF SECTOR O ON THE BEGINNING TRACK OF EACH CYLINDER FORMATTED. 
THIS CHECK IS PERFORMED TO CONFIRM THAT THE DISK’S POSITIONER 
ADVANCED PROPERLY DURING THE FORMAT OPERATION. 

BRAD SPOT FILE 

SECTORS O THROUGH 31,0N CYLINOER 822., TRACK 4 ARE ALWAYS FORMATTED 
rte BIT MODE. THEY’CONTAIN THE BAD SECTOR ADDRESS ON THE 

SECTORS 0,2,4,6,8 ARE IDENTICAL AND RECORD THE MANUFACTURE 
DEFINED BAO'SECTOR ADDRESS FOR 16 BIT MODE. 
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SECTORS 1 9 ARE IDENTICAL AND RECORD THE MANUFACTURE DEFINED 
BAD SECTOR SaBaat es FOR 18 BIT MODE. 

SECTORS 10,12, 14, 16,18,20,22,24,26,28,30 ARE IDENTICAL AND 
RECORD THE’ USER’ DEFINED 
BAD SECTOR ADORESS FOR 16 BIT MODE. 

RECORD THe” UBER DEFINED BAB SEEtER’ ADOAESS FoR ie BIT MODE. 
THE FORMAT _OF EVERY SECTOR OF THE BAO SPOT FILE IS DESCRIPTED BELOW: 
THE FIRST TWO WORDS IN THE DATA FIELD SPECIFY THE SERIAL 
NUMBER PACK. SERIAL NUMBER MUST BE A OF THE THE AL NON ZERO 
NUMBER AND CONSISTS OF MAXIMUM 10 OCTAL DIGITS. 
THE FIRST WORD OF THE SERIAL NUMBER CONTAINS THE S 
LEST SIGNIFICANT OCTAL DIGITS, WHILE THE SECOND 
WORD CONTAINS THE S MOST SIGNIFICANT DIGITS. 

THE THIRD WORD IS ALWAYS ZERO. 

THE FORTH WORD DEFINES THE PACK IS A DATA PACK ,IF IT 1S 0 

THE FOLLOWING ee WOROS DEFINE THE BAD SECTOR ADDRESS; TWO 

HBRDS OE PVE Teed Mota Aaneee Cre acon oR 
ape THE TRACK (HIGH BYTE) AND SECTOR (LOW BATE) ADDRESSES. 

UNUSED LOCATIONS ARE RECORDED WITH ONES. 

FOR A UNFORMATTED PACK Au MANUFACTURE DEFINED SECOTRS ARE 
RECORDED WITH NO BAO SECTORS, ALL BAD SECTORS 
DETECTED BY THE PROGRAM we RECORDED IN SECTORS 10,12,... -OR 
11,13,... DEPENOED ON THE 16 BIT MODE OR 18 BIT MOOE.’ 

FOR A FORMATTED PACK. ALL MANUFACTURE DEFINED BAD SECTORS ARE 
TTED OR NOT WRITTEN ANY DATA WORDS BY THE PROGRAM. 

THE PROGRAM RUNS 
NOT REFORNA 
BESIDES.FOR A FORMATTED PACK,: 
IN 16 BITS MODE, ALL MANUFACTURE DEFINED AND 18 BIT HORE USER DEFINED 
BAD SECTORS ARE NOT LDATED OR DESTORIED ,AND VICE VE 

IT IS RECOMMENDED TO FORMAT THE PACK IN 18 BIT MODE FIRST 
THEN RESTART THE PROGRAM TO FORMAT THE PACK IN 16 BIT MODE 
IN CASE A UNFORMATTED PACK IS SELECTED. 

SEQ 0012 
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646 
bY? 10.1 | RH70(11)/RMQ3 DRIVER 

649 
p50 THIS DOCUMENT IS THE USER’S GUIDE FOR THE RH70/RMO3 DRIVER. 

poe 10.2 TO INITIALIZE THE DRIVER: 

654 JSR PC, RMINIT 
B55 RETURN 

657 UPON RETURN YOU MUST EXAMINE THE “DRVSTA” TABLE TO DETERMINE 
658 THE DRIVES THAT ARE ONLINE FOR TESTING. THE 'DRVSTA’ TABLE IS 
659 EIGHT BYTES: ONE BYTE PER DRIVE. THE STATE OF EACH DRIVE WILL 
bb0 BE INDICATED AS FOLLOWS: 

662 ORVSTA DRIVE STATE 
6300 I meet et enne 
664 
665 0 ONLINE RNO3 
656 = OFFLINE RMO3, DRIVE 
667 IS NOT AN OR 
658 NONEXISTENT DRIVE 

oF <0 UNSAFE RMOS 
671 THE DRIVE TYPE IS DEFINED IN AN 8 BYTE LONG TABLE TAGGED ’DRVTYP’. 
672 THE TABLE CONTAINS ONE BYTE FOR EACH DRIVE AND IS INDEXED BY THE 
673 DRIVE NUMBER. ENTRIES ARE ENCODED AS FOLLOWS: 

675 ORVTYP CONDITION 
6% I Se 
677 
678 0 NONEXISTENT DRIVE 
679 4 RMO3 
b80 -1 NOT AN RNO3 

b6e ‘ THE ’RMINIT’ ROUTINE WILL DO A READIN PRESET AND WILL SET FMT22. 

684 10.3. AFTER THE DRIVER HAS BEEN INITIALIZED, IT IS CALLED USING THE 
B85 FOLLOWING SEQUENCE. 

687 CALL: 
688 ISR RO,RMO3 “MAKE THE CALL 
689 PNTDPB “ADDRESS OF DPB* 
690 RETURNI *RETURN IF QUEUE IS FULL 
691 RETURN2 RETURN IF REQUEST IS IN 
692 QUEUE OR THERE IS AN 
633 “ERROR CONDITION 

B35 ¥DPB (DATA PARAMETER BLOCK) 

697 PNTDPB: .BYTE 0 -(0) DRIVE NUMBER 
698 "BYTE 0 (1) OFFSET VALUE OR FMT22, ECT, AND HCI 
699 "BYTE 0 (2) COMMAND 
700 "BYTE 0 (3) PSEL AND A17 AND ALG 
701 “WORD 0 :(4) WORD COUNT (MUST BE NEG.) 
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14-BITOS AND BITO&-BITO3 
ICATE TYPE OF ERROR 

THE DRIVER PROVIDES A SOFTWARE INEOUT CAPABILITY. 
TO UTILIZE THIS CAPABILITY YOU MUST SUPPLY THE “RM TIMER™ ROUTINE 
WITH THE ELAPSED TIME IN THE FOLLOWING MANNER: 

MOV #16. ,-(SP) ;16 MILLISECONDS BETWEEN 
CLOCK TICKS 

JSR PC, RNTMR ;CALL THE TIMER ROUTINE 

IT SHOULD BE NOTED THAT YOU MUST PROVIDE THE CODE TO DRIVE THE 
CLOCK. AND THE ELAPSED TIME MUST BE IN MILLISECONDS. 
THE DRIVER WILL SET THE TIMEOUT TO 1 SECOND FOR ALL POSITIONING 
AND DATA_TRANSFER OPERAT AND WILL SET THE TIMOUT TO 30 
SECONOS FOR ERROR RECOVERY OPERATIONS. 

5 

EXAMPLE - WRITE 1000. WORDS 

1S: JSR ___- RO, RMO3 CALL THE DRIVER 
WRTDPB :DPB ADDRESS 
BR 1S ‘WAIT FOR QUEUE IF FULL 

2s: TST WRTDPB 16 WAIT FOR COMMAND 10. COMPLETE 

BMI ERRORI sERROR OCCURRED 

WRTDPB: .BYTE 5 sORIVE #5 
"BYTE 0 
BYTE 161 {WRITE COMMAND 
‘BYTE 60 
“WORD  -1000. WORD COUNT 
"WORD  WRTBUF "BUFFER ADDRESS 
‘BYTE 3 : SECTOR 
BYTE 65 : TRACK 
“WORD 400 ?CYLINOER 
-WORD ERRTBS ERROR TABLE 
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. WORD 0 

ALTERNATE DPB SETUP 

“BORD BRITE 

10.5 RH70/RMO3 REGISTERS 

;STATUS/ERROR INDICATOR 

UR ERE eee 
“WORD -1000. “ABOVE TABLE DID, BUT 
-WORD  WRTBUF IN A CLEANER FORMAT 
“BYTE 3,5 
“WORD 400, ERRTBS,O 

MNEMONIC INDEX 

RMCS1 0 
RMWC 2 
RMBA 4 
RMDA & 
RMCS2 10 
RMDS 12 
RMERI 14 
RMAS 16 
RMLA 20 
RNOB 22 
RNMR 1 24 
RMDT 2b 
RMSN 30 
RMOF 32 
RMDC 34 
RMHR 36 
RMMR2 46 
RMERS 42 
RMEC 1 44 
RMEC2 46 

10.6 COMMANDS PERFORMED BY THE DRIVER 

COMMAND CODE COMMAND TYPE 

NO OPERATLON 101 N 

UNLOAD 103 N 

SEEK 105 p 

RECAL IRATE 107 p 

ORIVE CLEAR lll N 

RELEASE 113 N 

OFFSET 115 p 

SEQ 0015 
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RETURN TO CENTER 117 P 

READIN PRESET lel N 

PACK ACKNOWLEDGE 123 N 

SEARCH 131 P 

_ GET REGISTER(S? 141 S 

SET FORMAT 143 S 

SELECT DRIVE 14S S 

WRITE CHECK DATA 151 °) 

WRITE GEECK HEADER 153 D 

WRITE DATA 161 D 

WRITE HEADER & DATA 163 D 

READ DATA 171 D 

READ HEADER & DATA 173 0) 

N = HOUSEKEEPING 

D = DATA TRANSFER 
S = SPECIAL PROVIDED BY THE DRIVER 

DPB STATUS/ERROR INDICATOR WORD 

THIS INDICATOR WILL INFORM THE USER OF THE RESULTS OF THE REQUEST. 
qHTS 1S ACCOMPLISHED BY SETTING VARIES BITS OF THE INDICATOR TO 

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

USER MADE A REQUEST FOR A FUNCTION TO BE 
PERFORMED ON AN OFFLINE OR UNSAFE DRIVE 

USER MADE A REQUEST FOR A FUNCTION 
TO BE PERFORMED ON A DRIVE THAT HAS AN 
UNLOAD REQUEST IN QUEUE. 

PERSISTENT UNSAFE CONDITION EXIST. 

UNCORRECTABLE PARITY ERROR OCCURRED 

SEQ 0016 
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1002) (4) FATAL PARITY ERROR. A MASSBUS CLEAR WAS 
PERF ORME: L QUEUES WERE EMPTIED, AND 
ALL Reacts CckEt TO THE IDOLE STATE’ 

9(3) (4) SOFTWARE TIMEOUT OCCURRED ON THIS DRIVE 

g(4) SOFTWARE TIMEOUT OCCURRED ON ANOTHER DRIVE 

? DONE 

6(2) ERROR OCCURRED DURING AN 1/0 OPERATION 

S(2) ERROR OCCURRED DURING AN OPERATION 
OTHER THAN I/O. 

4(2) CORRECTABLE UNSAFE CONDITION OCCURRED 

3(2) DRIVE ERROR OCCURRED THAT CAUSED AN 
AUTOMATIC “RECALIBRATE™ SEQUENCE 

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

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

(1) =) REQUEST WASN’T PUT IN QUEUE. (RH70/RMO3 
REGISTERS WERE NOT SAVED) 

(2) =) REQUEST QUEUE HAS BEEN EMPTIED. THE DRIVER 
ISSUED A “DRIVE CLEAR TO THE DRIVE. 
NOTE: ALL RH70/RMO3 REGISTERS ARE SAVED 
AS PER DPB+14 BEFORE THE “DRIVE CLEAR”. 

(3) = REQUEST QUEUE HAS BEEN EMPTIED. THE 
ORIVER ISSUED A MASSBUS INIT. ALL 
RH70/RMO3_ REGISTERS FOR THE DRIVE WERE 
SAVED AS PER DPB+14 BEFORE THE INIT. 

(4) => A “RECALIBRATE™ SHOULD Pe ISSUED 
BEFORE ANY OTHER COMMAND. 

10.8 ERROR CALLS MADE BY THE DRIVER. 

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

WHEN THIS TYPE OF ERROR IS Dé TECTED BY THE ORIVER IT WILL MAKE 
AN ERROR CALL OF THE FORM “ERROR _N”, WHERE “N™ IS THE ERROR 
NUMBER AND THE ERROR WILL BE AN EMT’ INSTRUCTION. 

N TYPE DATA AVAILABLE 

SE@ 0017 
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RH70_ INTERRUPT #R4= RMCS1’S RDORESS 
OCCURRED (RHAS=0) 

LINE PEE TED ATTENTION 
CCURRED 

MASSBUS PARITY 
ERROR (MCPE=1) 

MASSBUS PARITY 
ERROR (PAR=1) 

ADDRESS PLUG CHANGE 
BIT SET (’OPE’ ERROR) 

Ras T 
#RY4= RACSI i AODRESS 
RS= (RNAS) 

RO.ADR= ADDRESS OF REG. READ 
RO.WRD= WORD READ 

WRT.AD= ADDRESS OF REG. WRITTEN 
WRT.WO= WORD WRITTEN 
RO.WRO= WORD READ BACK 

Ri= DRIVE NUMBER 
kz ATA BIT 
#RY= RMCS1’S ADDRESS 
RS= (RNAS) 

% THIS IS THE ACTUAL UNIBUS ADDRESS (176700) 

vA 

SE@ 0018 
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001100 

177776 

177774 
177772 
177570 
177570 
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- TITLE MAINOEC-11-OZRMA, RMO3 FORMATTER 
;#COPYRIGHT (C) 1977 
;#DIGITAL EQUIPMENT CORP. 
;#MAYNARD, MASS. 01754 
% 

#PROGRAM BY C. HESS/C. CHEN 
;% 
;#THIS PROGRAM WAS ASSEMBLED USING THE PDP-11 MAINDEC SYSMAC 
j EPACKAGE (MAINDEC-11-DZ@AC-C3), JAN 19, 1977. 

'SBTTL BASIC DEFINITIONS 

j#INITIAL ADDRESS OF THE STACK POINTER ### 1100 24% 
TACK= 1100 

-EQUIV EMT,ERROR ;;BASIC DEFINITION OF ERROR CALL 
-EQUIV I0T, SCOPE ;;BASIC DEFINITION OF SCOPE CALL 

; ¥MISCELLANEOUS DEFINITIONS 
HT= il ;:CODE FOR HORIZONTAL TAB 
LF= 12 CODE FOR LINE FEED 
CR= 15 CODE FOR CARRIAGE RETURN 
CRLF= 200 CODE FOR CARRIAGE RETURN-LINE FEED 
PS= 177776 : PROCESSOR STATUS WORD 
-EQUIV PS,PSW 
STKLNT= 177774 ; STACK LIMIT REGISTER 
PIRQ= 177772 : PROGRAM INTERRUPT REQUEST REGISTER 
DSWR= 177570 : :HARDWARE SWITCH REGISTER 
DDISP= 177570 : HARDWARE DISPLAY REGISTER 

-¥GENERAL PURPOSE REGISTER DEFINITIONS 
ko= 70 : GENERAL REGISTER 
Rl= “1 ;;GENERAL REGISTER 
Ro= 42 * GENERAL REGISTER 

Ro= %b GENERAL REGISTER 
R7= 47 : GENERAL REGISTER 
SP= “ :: STACK POINTER 
PC= “7 : PROGRAM COUNTER 

-#PRIORITY LEVEL DEFINITIONS 
PRo= sO - PRIORITY LEVEL 0 
PRiz 40 PRIORITY LEVEL 1 
PRe= 100 PRIORITY LEVEL 2 
PR3= —s-:140 > PRIORITY LEVEL 3 
PRH= 200 > PRIORITY LEVEL 4 
PRS= 240 > PRIORITY LEVEL 5 
PRb= —-:3300 {PRIORITY LEVEL 6 
PR7= 340 : PRIORITY LEVEL 7 

-#°SWITCH REGISTER” SWITCH DEFINITIONS 
GwiS= 100000 
Swl4= 40000 
SWi3= 20000 
SWl2= 10000 

SE@ 0019 
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BASIC DEFINITIONS 

SWil= 4000 
SW1d= 2000 
SWOS= 1000 

SuO7= 200 
SHO 

2 

1
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;#DATA BIT DEFINITIONS (BITOO TO BITIS) 

T1S= 100000 
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;¥BASIC “CPU” TRAP VECTOR RODRESSES 
ERRVEC= 4 TIME OUT AND OTHER ERRORS 
RESVEC= 10 : | RESERVED AND ILLEGAL INSTRUCTIONS 
TBITVEC=14 “T" BIT 
TRIVEC= 14 :: TRACE TRAP 

SE@ 0020 
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1070 000014 BPTVEC= 14 ;;BREAKPOINT TRAP (BPT) 
1071 Jor = i ; INPUT OUTPUT TRAP (IOT) ##SCOPEX# 

185 Sd Wivece i Th 7 EMTVEC= is EMULATOR RAP (EMT) #*ERROR## 
1074 000034 TRAPVEC=34 ;;7TRAP™ TRAP 
1075 000060 TKVEC= 60 “TTY KEYBOARD VECTOR 
1076 000084 TPVEC= 64 itary PRINTER VECTOR 
1077 000240 PIRQVEC=240 : PROGRAM INTERRUPT REQUEST VECTOR 
1078 176700 ABASE=176700 
1073 000254 AVECT1=2S4 

1081 -SBTTL OPERATIONAL SWITCH SETTINGS 

1083 - SWITCH USE 
1084 Pe -- 
1085S t 15 HALT ON ERROR 
1086 i 13 INHIBIT ERROR TYPEOUTS 
1087 i 10 BELL ON ERROR 
1089 % 9 LOOP ON ERROR 
1089 * 2 DON’T DISPLAY SYSTEM STATUS AFTER INITIAL START 
1090 ie I LOOP ON THE CURRENT 
1931 1% 0 LOOP THE PROGRAM ON TRE SeLecteo DRIVE 

1093 .SBTTL TRAP CATCHER 
1094 
1095 oooo00 =0 
1096 -#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A”. +2, HALT” 
1097 S¥SEQUENCE TO CATCH ILLEGAL TRAPS AND INTERRUPTS 
1098 300174 j #LOCATION 0) CONTAINS 6 TO CATCH IMPROPERLY LOADED VECTORS 

1100 900174 900000 DISPREG: .WORD 0 SOFTWARE DISPLAY REGISTER 
1101 000176 co0000 SWREG: .WORD O >;SOFTWARE SWITCH REGISTER 

1103 .SBTTL ACT11 HOOKS 

1105S © RRM REE RRR SRLS SERRE ARERR EE ES 

1106 HOOKS REQUIRED BY ACT11 
1107 000200 §SVPC=. SAVE PC 
1108 000046 246 
1109 Q00046 015066 SENOAD -:1)SET LOC.46 TO ADDRESS OF SENOAD IN .SEOP 

1111 o000Se o20000 “WORD 20000 ;;2)SET LOC.S2 TO 20000 
1112 000200 =$SVPC + RESTORE PC 
1113 000200 2200 
1114 000200 000137 oO0b4ze IMP BEGIN] ;NORMAT STARTING ADDRESS 
1115 000204 000137 O064ie JMP BEGIN ;CHANGE THE RH11 ADORESS 

1117 001100 .21100 
1118 “SBTTL APT PARAMETER BLOCK 

1120 ; © MMMM ME EE EE EE EE RARE RER RRR REESE 

Llel SET LOCATIONS 24 AND 44 AS REQUIRED FOR APT 
llee Th aahahalahatal-Schalalahalalada-t-byt-ih-frt-t-s-bei-tatah-t-b-F-t- he talalelalalalelalalalalalelalalaladalalalabalalalalel 

1123 001100 X=. ; ;SAVE CURRENT LOCATION 
1124 000024 "= SET POWER FAIL TO POINT TO START OF PROGRAM 
1125 000024 o00e00 200 + tPOR APT START UP 
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APT PARAMETER BLOCK 

244 ;POINT TO APT INDIRECT ADDRESS PNTR. 
SAPTHOR $ POINT TO APT HEADER BLOCK 

+RESET LOCATION COUNTER 
MT ritiiiiitittiiitiiiciiiitierttcteeeh: 
ET Up APT PARAMETER BLOCK AS DEFINED IN THE APT-PDP11 DIAGNOSTIC 
INTERFACE SPEC. 

ists: 

SEQ 0022 

.WORD O ;TWO HIGH BITS OF 18 BIT MAILBOX ADOR. 
: .WORD §$MAIL ; 5 ADORE S OF APT mi (BITS 0-15) 

Senn: “WORD eu. ¢ RUN M OF LONGEST TEST 

STR: te ee Hola tin ELS GE Soden Su ET te, 
“WORD Hoo shafPOK” - LENGTH mall Box: BoA et (WORDS) 

TAB.XY =  CHTAGSTARTING ADDRESS 

3.5 SE ESE AE SEE SE AEE SE SEE J AE EH 3 SH 0 A A A a a a aE EE 

-SBTTL RH11 REGISTERS 

5 HBHHBHHHEUHBUUHHHHHHHIHHHHEHEHHEEHEHEEHEE 

;CONTROL AND STATUS REGISTER 1 (RMCS1) 

IE= 100 ; INTERRUPT ENABLE (BIT #6) 
RDY= 200 ; READY (BIT 87 
Alb= 400 aH Sot ORDER 3 ADRESS IT (BIT #8) 
AL7= $p08 HIGH ORDER SS BIT (BIT 89) 
PSEL= 000 PORT SELECT (BIT #10) 
MCPE= 20000 sMASSBUSS PARITY ERROR (BIT #13) 
TRE= fect ; TRANSFER ERROR (BIT #14) 
;9C= 0000 :SPECIAL CONDITION (BIT #15) 

;WORD COUNT REGISTER (RMWC) 
‘(EACH BIT IS CALLED BY BIT NUMBER) 

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

;CONTROL AND STATUS REGISTER 2 (RMCS2) 

USI= 1 ;UNIT SELECT (BIT 80) 
US2= e UNIT SELECT (BIT #1) 
US4= 4 ;UNIT SELECT (BIT #2) 
BAI= 10 ; S_INCREMENT INHIBIT (BIT #3) 
PAT= 20 MASSBUS PARITY TEST (BIT 84) 
CLR= 40 ;CLEAR (BIT #5) 
IR= 100 ; INPUT_READY (BIT #6) 
OR= 200 OUTPUT READY (BIT #7) 
MPE= 400 MASS BUS PARITY ERROR (BIT #8) 
MXF = 1000 js MISSED TRANSFER ERROR (BIT #9) 
PGE= 2000 ;PROGRAM ERROR (BIT #10) 

cB au natianey = # 
UPE= , 00 ; UNIBUS RARITY RNR CBIT T #13) 
WCE= 40000 ;WRITE CHECK ERROR (BIT #14) 
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1182 100000 OLT= 100000 DATA LATE (BIT #15) 

1164 DATA BUFFER REGISTER (RMDB) 
1185 “(EACH BIT IS CALLED BY BIT NUMBER) 

1187 
t 188 33 REGGE EE EE EEE RRR RRA RAREREREEE ES 

1130 -SBTTL RMO3 REGISTERS 

il as .3 HEHEHE HEE EE RARER RRR RARER AKER ERES 

1134 CONTROL AND STATUS 1 REGISTER. (800) 

1196 000001 GO= 1 GO BIT (BIT 80) 
1197 000002 Fl= 2 “FUNCTION CODE BIT #1 
1198 00004 F2= 4 “FUNCTION CODE BIT 82 
1199 000010 F3= 10 :FUNCTION CODE BIT 83 
1200 20 Fu= 20 FUNCTION CODE BIT 84 
1201 ooc04d FS= 40 “FUNCTION CODE BIT 85 
ede 004000 OvA= 4000 “DEVICE AVAILABLE (BIT #11) 

1204 DRIVE STATUS REGISTER (RMDS1) (801) 

1206 000100 We 100 VOLUME VALID (BIT 86) 
1207 oroz00 ORY= 200 ‘DRIVE READY (BIT 87) 

1509 001000 Por: 1000 i ROCROMGELE (BIT 89) 
Be ea a: ree apres aT 
1212 010000 MOL= 10000 ME ON-LINE (BIT #12) 

is Sooo) Pip: 000 /POSIVIoning GPenat Ton 8 procress (err 12 
121s 100000 ATR= 100000 SATTENTION ACTIVE (BIT 815) 

1212 SERROR REGISTER #01 (RMERL) (#02) 

1219 000001 ILF= 1 ILLEGAL FUNCTION (BIT 80) 
1220 oo0002 ILR= 2 ILLEGAL REGISTER (BIT 81) 
1221 o00004 RMR= 4 *REGISTER MODIFICATION REFUSED (BIT #2) 
1222 000010 PAR= 10 “PARITY ERROR (BIT 83) 
1223 FER= 20 “FORMAT ERROR (BIT 84) 
1224 000040 WCF= 40 tWRITE CLOCK FAIL (BIT 85) 
ge 000100 ECH= 100 "ECC HARD ERROR (BIT #6) 
Lech 000200 HES 200 ; HEADER COMPARE ERROR (BIT #7) 

1228 001000 = 1000 SADORESS OVERFLOW ERROR (BIT #9) 
1229 002000 IRE= 2000 ‘INVALID ADORESS ERROR (BIT #10) 
1230 004000 WE= 4000 ‘WRITE LOCK ERROR (BIT #11) 
1231 010000 OTe= 10000 “ORIVE TIMING ERROR (BIT #12) 
1232 020000 OPI= 20000 ‘OPERATION INCOMPLETE (BIT 813) 
1233 o40000 UNS= 40000 “DRIVE UNSAFE (BIT #14) 
Led 100000 OCK= 100000 “DATA CHECK ERROR (BIT 1S) 

123% -MAINTAINABILITY REGISTER (RMMR1) (803) 
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1238 000001 
1239 go00d2 
1 Q00004 
141 000010 
1242 o000e0 
12043 000040 
1244 000200 
1245 
1246 
1247 
1248 poco! 
1249 ooco 
1250 O00004 
125 000010 
le 0000 
1253 o00040 
1254 0C0100 
1255 p00200 
1256 
1257 
1258 
1259 
1260 
126] 
1262 o00001 
1263 poc0d2 
1264 000004 
1265 000010 
1266 g00020 
1267 o00040 
1268 900100 
1269 o00200 
1270 p00400 
1271 c04000 
1272 020000 
1273 040000 
1274 100000 
1275 
1276 
1277 
1278 000100 
197” g00200 
260 o00400 

1281 001000 
1 ode000 
1283 g04000 
1284 010000 
1285 020000 
1286 040000 
1287 1 
1288 
1289 
1290 
1291 000001 
1292 002000 

MACY11 30(1046) 21-JUL-77 16:06 PAGE 2S 
RNO3 REGISTERS 

= 1 sDIAGINOSTIC MODE (BIT 80) 
MCLK= @ sMAINTAINABILITY CLOCK (BIT #1) 
MINX= 4 s MAINTAINS IL ITY INDEX (BIT 82) 
MSTCK= 10 sMAINTAINABILITY SECTOR CLOCK (BIT 83) 

= 20 sMAINTAINABILITY READ (BIT 84) 
= 40 sMAINTAINABILITY WRITE (BIT 85) 

OTSY= 200 sMAINTAINABILITY SYNC DETECTED (BIT #7) 

sATTENTION SUMMARY PSEUDO-REGISTER (RMAS) (#04) 

ATO= 1 ;DEVICE O (BIT 80) 
ATI= 2 ;DEVICE 1 (err #1) 
ATe= 4 ;DEVICE 2 (BIT 8e) 
AT3= 10 s DEVICE 3 (aT #3) 
ATY= 20 DEVICE 4 (BIT #4) 
ATS= 40 ;DEVICE S (BIT #S) 
ATb= 100 ;DEVICE & (BIT 86) . 
AT7= 200 sDEVICE 7 (BIT 87) 

;DESIRED SECTOR/TRACK ADORESS REGISTER (RMOA) (80S) 
;(EACH BIT IS CALLED BY BIT NUMBER) 

;DRIVE TYPE REGISTER (RMOT) (806) 

oro0= 1 ;DRIVE TYPE NUMBER BIT 1 
OT0l= 2 ‘DRIVE TYPE NUK (CR BIT 2 
OT02= 4 “DRIVE TYPE NU’ :R BIT 3 
DTO3= 10 :ORIVE TYPE Nur °R BIT 4 
OTO4= 20 “DRIVE TYPE Nut OR BIT S 

BrOe: 100 DRIVE TYPE Nat A BIT 7 
OT07= ie Ma’ NUMBER? SIT 6B 
OTO8= 400 :DRIVE TYPE NUPGER BIT 9 
ORQ@= 4000 ‘DRIVE REQUES’ REQUIRED (BIT #11) 
MOH= 20000 “MOVING HEAD (BIT #13) 
TAP= 40000 *TAPE ORIVE (BIT 914) 
NBA= —«- 100000 “NOT BLOCK ADORESSED (BIT #15) 

sLOOK-AHEQO REGISTER (RMLA) (#07) 

SCOl= 100 ;SECTOR COUNT FIELD O (BIT #6) 
SCOe= 200 SECTOR COUNT FIELD 1 (BIT 87) 
SCO4= 400 SECTOR COUNT FIELD 2 (BIT 88) 
SCl0= 1000 *SECTOR COUNT FIELD 3 (BIT 89) 
SC20= 2000 SECTOR COUNT FIELD 4 (BIT #10) 
TRKi= 4000 “TRACK FIELD 1 (BIT #11) 
TRKe= 10000 TRACK FIELD 2 (BIT #12) 
TRKY= 20000 “TRACK FIELD 3 (BIT 813) 
TRK10= 4G000 “TRACK FIELO 4 (BIT #14) 
TRK2e0= 100000 *TRACK FIELD S (BIT #15) 

OFFSET REGISTER (RMOF) (#11) 

OFDIR= 1 OFFSET DIRECTION FOR RMO3 
HCI= 2000 ‘HEADER COMPARE INHIBIT (BIT #10) 
ECI= 4000 “ERROR CORRECTION CODE INHIBIT (BIT #11) 

SEQ 0024 
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eg 010000 FMT16= 10000 sFORMAT BIT (BIT #12 

12% sDESIRED CYLINDER ADORESS (RMDC) (#12) 
1297 : (EACH BIT IS CALLED BY BIT NUMBER) 

. STER ( (#14) tee SERIAL MERERCREGESTER (GUS, 
1302 SRMO3 MAINTENANCE REGISTER #02 (RMMR2) (#15) 

130s o4o000 SKI= 40000 sSEEK INCOMPLETE (BIT #14) 

1306 SECC POSITION REGISTER (RMECL) (#16) 
1307 :(ERCH BIT IS CALLED BY BIT NUMBER) : 

1309 SECC PATTERN REGISTER (RMEC2) (#17) 
1310 ‘(EACH BIT IS CALLED BY BIT NUMBER) 

13 1é ; 5 H-SEHE AEH A HE SE 06 HE 0 3 3 SS 3 SS 0 A 3 0 0 0 a Ha EE 

4 

1314 SBTTL RMO3 DRIVER COMMANDS 
118 33 MK HH HE HE EE EE ARERR REESE RA REESE EES 

1318 000101 = ; 

Be ai mi a 
1321 000111 ORVCLR = 111 :DRIVE CLEAR 
1322 000113 RELSE = 113 RELEASE 

1353 Sports fae! = 113 OE BEN TO CENTER LINE 
1325 000121 READIN = 121 READ IN PRESET 
1326 000123 ack 123 ‘PACK ACKNOWLEDGE 
132? 900131 SEARCH = 131 SEARCH 
1368 141 TREG = 14] DET REGISTERS 
132 000143 SETFMT = 143 'SET FORMAT (& ECI OR HCI) 
1330 000145 SELDRV = 145 ‘SELECT DRIVE 
133) 018i WcKD = 151 eve CHECK DATA 
i 001 WCKHD = 153 tWRITE CHECK HEADER & DATA 

33 000161 WRIDAT = 161 ‘WRITE DATA 
1334 000163 WRTHD = 163 tWRITE HEADER & DATA 
1335 000171 RDDAT = 171 ‘READ DATA 
1336 000173 ROHD = 173 ‘READ HEADER & DATA 
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1339 .SBTTL COMMON TAGS 

te UNIS TRAE CONTRING VARIOUS COMMON STORAGE LOCATIONS 
1343 #USED IN THE PROGRAM. 
1344 
] .2TAB.XY 
i 001114 SCNTAG: ; ::START OF COMMON TAGS 

1348 001116 STSTNM: .BYTE O js CONTAINS T TEST NUMBER 

130 anges Hae qe e ONTATNE cf TERATION. COUNT 
130 Solise PADR: {WORD O Legale Sto TREO 
1352 OO11 SLPERR: :WORD 0 “CONTAINS SCOPE SOURN PGR FOR SERRORS 
1353 001126 O00000 SERTTL: .WORD CONTAINS TOTAL ERRORS DETECTED 

te BB Boe Bef IOVS ba" Garo Fes 
es Ss ee ieee ee SOURIS EU) FRR, erm 
1358 001136 o00000 SBOAOR: .WORD 0 : > CONTAINS AOORESS OF * BAD’ ota 

Hes ie Goer So ie SON Be ot 
Lol GOL 000000 * WORD ! :  RESERVED-—-NOT TPE. USED 

1363 001150 000 SAUTOB: BYE 0 arene MODE INDICATOR 
1364 SOLS! 000 SINTAG: .BYTE 0 INTERRUPT MODE INDICATOR 

1365 001154 177570 SHR “WORD  DSHR ADDRESS OF SWITCH REGISTER 
1367 001156 177570 DISPLAY: |, WORD DDISP {| ADORE SS OF DISPLAY REGISTER 

138 ot ee 157 ep8 TKB: 1o5ePo ;ITY Keb Barre 

137), boliee | 177eee Spe; 177Be si TTY PRINTER STATUS REG. AODRESS 
1334 651 188 77s Mere Veeae 0 YECONTAINS NULL TF par tea FoR FILLS 

a elie Be Bite ei Tiber at cede pect oLine PEE 
1378 01173 000 STPELG: “BYTE 0 i TERMINAL AVAILABLE FLAG (BIT<O7>=0=YES) 

1377 001176 177607 000377 SBELL: .ASCIZ <207><377><377> :;CODE FOR BELL 
1378 O01202 077 SQUES: .ASCII 777 > :QUESTION MARK 
1379 001203 01S SCRLF: .ASCII «15> ; ;CARRIAGE RETURN 
1380 001204 000012 SLF: ASCIZ «12> *LINE FEED 
1a ; ; JoP eo rersererere resend diieesenerernnnene renner 

1383 
isa H Fit lai-llailaallaelalellaelalellaellaelalelelaeleleieleeiieiebeeiieiebsleiiabileiieell KEELE 

1386 IST ME 

1387 : 
1388 
1389 EVEN 
1390 001206 SNAIL: > APT MAILBOX 
1391 001206 000000 SMSGTY: .WORD AMSGTY ;;MESSAGE TYPE CODE 
1392 001210 000000 SFATAL: -WORD AFATAL ;;FATAL ERROR NUMBER 
1393 001212 ooc00d STESTN: .WORD ATESTN ;;TEST NUMBER 
1394 001214 900000 SPASS: WORD PASS ;:PASS COUNT 
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139S 001216 000000 SDEVCT: .WORD ADEVCT ;;DEVICE COUNT 
13% 001220 000000 SUNIT: .WORD UNIT ;;1/0 UNIT NUMBER 
1397 OOle22 oo0000 SMSGAD: .WORD AMSGAD ;; SS 
1338 Bice 000000 SNSGLG: .WORD AMSGLG ;; 
1 001 SETABLE: > :APT ENVI TABLE 
1400 001226 000 SENV: .BYTE ENV ;; ENVIRONMENT BYTE 
1401 001227 000 SENVM: .BYTE AENVM ;; ENVIRONMENT MODE BITS 
1402 00120 000000 SSWREG: .WORD ASWREG ;:APT SHITCH REGISTER 

14 oO 1535 Vaeers 3 BOOP: HORS Ae Bub Heike Meals 
140S + BITS 15-11=CPU TYPE 
1406 +i 11704201, 11/05=02, 11/20=03, 11/40=04, 11/45=05 
130? i 1 L1/70-6 , PDO=07 , 0°10 

1409 3% att Ge a rinc PotAy® PROCESSOR 
1410 x BIT G=MEMORY MANAGEMENT 
1411 001236 900 $MANSI: .BYTE AMAMSI ;;HIGH RODRESS, M.S BYTE 
1412 001237 000 SMTYP1: [BYTE AMTYP1 ::MEM. TYPE. BLKel 
1413 . MEM. TYPE BYTE -- (HIGH BYTE) 
1414 1% 900 NSEC CORE=001 
1415  & 300 NSEC BIPOLAR=002 
1416 * i pan eS mO0S=003 
1417 001240 oj00000 $MADRI: .WORD AMADRI ;;HIGH BLKS1 
1418 ~ i MEM.LAST ADOR.=3 BYTES, THIS WORD AND LOW OF “TYPE” ABOVE 
1419 001242 oca gmanse: .BYTE AMAMS2 i sHIGH ADDRESS M.S. BYTE 
1420 001043 00 SMTYPe: [BYTE AMTYPS 3:MEM. TYPE, BLKhe 
1421 001244 900000 SMADR2: -WORD AMADR2 ;:MEM.LAST ADORESS, BLK 
1422 001246 ooo SHAMS3: BYTE >:HIGH ADORESS M.S: BYTE 
1423 001247 000 SMTYP3: .BYTE AMTYP3S ;; - TYPE K 
1424 0012S0 000000 SMADR3: AMADRS ;;MEM.LAS BbORESS, BLK 1&3 
1425 001252 000 SMAMSH: [BYTE AMAMSY ;:HIGH ACORESS M.S. BYTE 
1425 001253 600 SMTYPY: .BYTE AMTYPY ;; TYPE, b4 
1427 001254 o00000 SMAORY: [WORD AMRORY 3:MEM. SS, BLK SY 
1428 001256 O002S4 SVECTI: WORD AVECTI j;INTERRUPT VECTORb1 BUS PRIORITY#! 
1429 001260 O00000 SVECT2: |WORD AVECT2 3; INTERRUPT VECTORSCOUS PRIORITY82 
1430 O01e62 176700 : [WORD ABRSE ;;BASE ADORESS OF EQUIPMENT UNDER TEST 
1431 001264 000000 SDEVM: .WORD ADEVM ;;DEVICE MAP 
1432 00 1266 0G0000 SCOW1: [WORD ACDW1 ;;CONTROLLER DESCRIPTION WORDS! 
1433 001 000000 : IWORD ACDW2  :;CONTROLLER DESCRIPTION WORD8C 
1434 001272 SETENO 
1435S .MEXIT 
1436 000015 CR = 15 
1437 000012 LF = 12 
1438 001272 176700 SRMADR: .WORD 176700 ;RH11/RMO3 UNIBUS ADORESS 
1439 001274 O00eS4 SRMVEC: .WORD  2S4 ?RH11 INTERRUPT VECTOR 
1440 901276 172540 SLKCSR: .WORD 172540 *ADORESS OF KW11-P 
1441 001300 172542 SLKCSB: .WORD 172542 *ADORESS OF KW11-P COUNTER BUFFER 
1442 OP'302 OO0104 000106 SLPVEC: .WORD 104.106 SADORESS OF KW11 TOR 
1443 001306 177546 SLKS:  .WORD 177546 “ADORESS OF KW11-L CONTROL REGISTER 
1444 001310 000100 000102 SLLVEC: .WORD 100,102 *ADORESS OF KW1I-L VECTOR 
is 001220 ORIVE  =SUNIT ; CONTAINS DRIVE us CTED 

1447 001314 000000 SOFSH: .WORD 0 “CONTENTS ARE FOR SOFTWARE DECISIONS 
1448 001316 000000 WORD 0 FORMAT & VERIFY’ OR ’CHECK’ MODE INDICATOR 
1449 001320 001466 ENOCYL: .WORD 822. *ENOING CYLINDER 
1450 001322 000000 BEGCYL: .WORD 0 “STARTING CYLINDER 
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Genes Bocooa 

000000 

DOS 

;FORMAT) 
OS.CYL: .WORD ;ADORESS OF CURRENT CYLINDER 
OS.TRK: .WORD ;ADORESS OF CURRENT TRACK 
DORIVE: .WORD ;ORIVE NUMBER OF ’DRIVER’ ERROR MESSAGES 
ATTN:  .WORD sATTENTION REGISTER IMAGE FOR ’DRIVER’ 

MESSAGES 
;ADORESS OF '#C’ RETURN 
*CHANGE RHI11 ADDRESS’ FLAG 

; WRAP pRbuno FLAG, FORMAT FROM HIGH TO LOW 

MACY11 30(1046) 21-JUL-77 16:06 PAGE 29 SEQ 00e8 
APT MAILBOX-E TABLE 

NOTRK: . 4. 
GTRK: oR 0 iT NG TRA TRACK 

TTRKS: .WORD O : TOTAL 8 OF Tra TO BE FORMATTED 
TTRKSC: .WORD 0 > TOTAL & OF TRACKS COUNTER 
TRKCNT: .WORD 0 ; COUNTS TRKS FROM O-S PER CYL 
PATSEL: .WORD 0 sCONTAINS PATTERN SELECTED 
PATA: -WORD O s1ST WORD OF EN 
PATB: -WORD O 3°ND_ WORD of RN 
CYLCK: .WORD OQ 5 oT ORE ot NDER SS FOR FORMAT VERIFICATION 

TRY: .WORD OQ sMAINTAINS & OF waite ce aRTES, wo 
SAVSEC: .WORD OQ 5 CONTAINS ra 
SAVWC: .WORD O sCONTAINS WC F CORA INENG Bee ORS Ton ERROR 

: 0 330 OR 32 SECTOR TRACK SIZE (IN WORDS) 
: WORD OQ eres O"LEMENT OF ’WC’ 

HEDERR: .WORD O sPOSITIUNING ERROR DURING FORMAT INDICATOR 
SEC30: .WORD O 3 30 OR “Chon INDICATOR 

‘0 = 3 OR 
iW’ S = 32 SECTOR 

i] 
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O
2
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0
 

Oo
 

; CYLINOER NUNEER 
VMP:  .WORD EOE FOR AP 

PACK:  .WORD ;PACK>O, BAD T FILE AVAILABLE FROM PACK 
EDIT:  .WORD ;EDIT THE BAO SPOT FILE ,IF EDIT)O 
HEADX: .WORD ;HEAD BIT INDICATOR 

;BITIS!'BIT14 GOOO SECT 
;BITIS ALONE, USER BEFINED BAD SECTOR 
;BITL4Y ALONE, MFG DEFINED BAD SECTOR 

BAD16: .BLKW 256. -MFG 16 BIT BAD SPOT TABLE 
-WORD = -1 
-WORD -1 

BAD18: .BLKW e256. ;MFG 18 BIT BAD SPOT TABLE 
-WORD -1 
-WORD -1 

USTAB: .BLKW  eS6. ;USER BAD SPOT TABLE 
-WORD -1 
-WORD -1 

USSAV: a ess. ;USER BAD SPOT TABLE SAVE FROM PACK 

-WORD -1 
SECCU: .BLKW 3. ;32 WORDS MAX TO STORE BAD SECTORS 

NEXT WORD 0 sFLAG IF NEXT=-1,ALL GOOO SPOT ON 
‘THE CURRENT TRACK ARE FORMATTED 

:RHi1/RMO3 REGISTERS STORED HERE AFTER AN OPERATION 

RM.REG: .WORD O ;RMCS1 
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1507 .WORD OO + RMAC 
1508 -WORD 0 - RMBA 
1 “WORD 0 > RMOA 
151 “WORD O *RMCS2 
1511 “WORD 0 *RMOS 
1512 “WORD O *RMERI 
1513 “WORD O * RMAS 
1514 “WORD O - RMLA 
1915 “WORD 0 :RMDB 
1516 NOOOL “WORD 0 *RMMR1 
1517 000000 “WORD O > RMDT 
1518 000000 -WORD O : RMSN 
1519 000000 “WORO 60 : RMOF 
1520 000000 “WORD 0 “RMCA 
1521 000000 “WORD O : RMDC 
1522 000000 “WORD O + RMERS 
1523 000000 “WORD 0 > RMMRO 
1524 005604 000000 “WORD OO *RMECI 
15es 005606 000000 “WORD 0 “ RMEC2 

1527 
15e8 ;DATA/PARAMETER BLOCK - USED FOR ALL DRIVE OPERATION 

1530 005610 000 FMTDPB: .BYTE 0 DRIVE NUMBER 
1531 O0S611 000 “BYTE O “OFFSET VALUE OR FMT22,ECI, AND HCI 
1532 005612 000 "BYTE 0 : COMMAND 
1533 005613 000 "BYTE O *PSEL AND A17 AND Alb 
1534 005614 000000 “WORD 0 * WORD (NEG) 
16 Oosb 16 000000 WORD O : ADDRES 
1 000 BYTE 0 “SECTOR ADORESS 
1537 005621 000 BYTE 0 : TRACK ADDRESS 

te ong HORS Rw. REG ay FRTER 
1233 rire Murty WORD O STATUS POND IEATOR 
1S4] -BIT 15 = 1: OCCURRED 
1542 :BIT 07 = 1: 
1543 ‘BIT {4-10 AND BIT 06-03 
1544 * INDICATE TYPE OF ERROR 

1eue 
1547 00S630 000 FMTX: .BYTE O “SPECIAL DPB TO WRITE HEADER OF BAD SPOT 
1S48 005631 oco "BYTE 0 
1549 005632 000 “BYTE 0 
1550 Oos63 000 "BYTE O 
1551 177776 [WORD -2 sONLY TWO WORDS FOR HEADER 
15S2 005636 037544 ‘WORD RBUF § ;BUFFER ADDRESS 
1553 005540 000 “BYTE 0 ; SECTOR 
1554 005641 000 ‘BYTE 0 : TRACK 
1555S O00S642 000000 “WORD O ; CYLINDER ADDRESS 
1556 O0S644 000000 “WORD O “ERROR TABLE 
1557 *DONT“SAVE ANYTHING 
1558 00S646 000000 .WORD 0 -STATUS WORD 
1559 PARAMETER POINTER TABLE’ 

1561 O0S650 O0S702 001467 001322 TABLE: PARI,823.,BEGCYL 
1562 005656 005715 O0000S 001326 PAR2,S. , BEGTRK 
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005664 005730 
00S741 
000000 

MACY11 30( 1046) 

PARI:  .ASCIZ 

PAR2: .ASCIZ 

PAR3:  .ASCIZ 

PARY:  .ASCIZ 

FOS 
21-JUL-77 16:06 PAGE 31 

APT MAILBOX-ETABLE 

PAR3, 823. ,ENDCYL 
BARS SERB IR, O 

;ASCII MESSAGES FOR ADORESS PARAMETERS 

START Cyl. a 

@START TRK a 

@END CYL a 

@END TRK a 

;SECTOR BUFFER ADDRESS TABLE 

AORTBL: . 

*REMAINING WORD 

WCTBL: .WORD 
WORD 
“WORD 
“WORD 

BUFP 
BUFP+<516.#1.> 
BUFP+<S16. #2.) 
BUFP+<S16. #3. > 
BUF P+<S16. #4.) 
BUFP+<516.#5.> 
BUFP+<(S16. #6. > 
BUFP+<(S16.#7.> 
BUFP+<S16. #8. > 
BUFP+<S16.#9.> 
BUFP+<(S16. #10. 
BUFP+<S16.#11. 
BUFP+<(5i6. #12. 
BUFP+<S516. #13. 
BUFP+<«S16. #14. 
BUFP+<516. #15. 
BUFP+<(S16.#16. 
BUFP+<S16. #17. 
BUF P+<S16. #18. 
BUFP+<S16. #19. 
BUFP+<S16. #20. 
BUFP+<(S16. #21. 
Be ce tb. ss- 

P+<S16. #23. 
BUF P+<S16. #24. 
BUF P+(516.#25. 
BUFP+<S16. #26. 
BUFP+<(S16. #27. 
BUF P+<S16. #28. 
BUFP+<S16. #29. 
BUFP+<S16.#30. 
BUFP+<S16.#31. 

COUNT TABLE 

2s8. 
258.4258. #1.) 
258. +<2S8. #2. > 
258. +< 258. #3.> 

w
w
w
w
w
v
 

v
v
 

we
 
w
w
e
 

ew
 
w
w
e
 

o
w
 

w
e
 

ADDRESS OF SECTOR O 
TADORESS OF SECTOR 1 
SADORESS OF SECTOR 2 
ADDRESS OF SECTOR 3 
TADORESS OF SECTOR 4 
SADORESS OF SECTOR S 
;AC” “SS OF SECTOR & 
“ALS «OF SECTOR 7 
TAL SS OF SECTOR 8 
A SS OF SECTOR 9 
7 = 35: OF «SECTOR io 
SAL SS: OF SECTOR 11 
3A 38 OF SECTOR Le 
tA 3S «OF SECTOR 13 
TAL «3S OF SECTOR 14 
ACL: SS OF SECTOR 15 
:A0r “SS OF SECTOR 16 
7A = -35 OF SECTOR 17 
TALL: 55 OF SECTOR 18 
"AOC “35 OF SECTOR 19 
AOC 55 OF SECTOR 20 
tAUO! -5S OF SECTOR 21 
rptC SS OF SECTOR 22 
AUG 5S OF SECTOR 23 
ZROC! SS OF SECTOR 24 
ZADDr=SS OF SECTOR 25 
ZADDKESS OF SECTOR 26 
TANF “SS OF SECTOR 27 
:AUOKESS OF SECTOR 28 

FADORESS OF SECTOR 30 
PADORESS OF SECTOR 31 

;REMAINING WORD COUNT AFTER SECTOR 0 
;REMAINING WORD COUNT AFTER SECTOR 1 
;REMAINING WORD COUNT AFTER SECTOR 2 
;REMAINING WORD COUNT AFTER SECTOR 3 

SEQ 0030 
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MACY11 3001046) 

HO3 
21-JUL-77 16:06 PAGE 33 

ERROR POINTER TABLE 

-SBTTL ERROR POINTER TABLE 

;#THIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAr our GeCUR. 

Nal on be 

;ERROR 3 

;ERROR 4 

ERROR S 

o
o
0
0
 

;ERROR 6 

EM6 
OH 
OTb 
OF 6 

ey Rute NUMBER BY i cates ele TTEH IN THE TR THe TPE IS PERTINENT. 
ve SITEMB IS O THE ONLY PERTINENT DATA IS 
EACH ITEM IN THE TABLE CONTAINS 4 POINTERS SPL AINeD AS FOLLOWS: 

;;POINTS TO THE ERROR MESSAGE 
:;POINTS TO THE pata HEADER 
+ POINTS TO THE DATA 
;POINTS TO THE DATA FORMAT 

;RH11 INTERRUPT OCCURRED (RMAS=0) 

;UNEXPECTED ATTENTION OCCURRED 

;MASSBUS PARITY ERROR (MCPE=1) 

;MASSBUS PARITY ERROR (PAR=1) 

; UNUSED 

;RH11 DIDN’T RESPOND TO ADDRESSING 

SEQ 0032 
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1744 006302 035056 

1747 006310 037460 
1748 
1749 
1750 
1751 006312 035101 
1s poodle G2e034 

174 BOe8B 03746 
1755 
1756 
17S7 
1758 2e 14s 
1759 006324 036034 
1760 006326 037166 
1761 006330 037460 

MACY11 30( 1046) 
103 

21-JUL-77 16:06 PAGE 34 
ERROR POINTER TABLE 

sERROR 7 

;ERROR 14 

EML4 
DH10 
DT10 
DF 10 

ERROR 15 

; UNUSED 

;ORIVE OFFLINE 

;PERSISTENT DRIVE UNSAFE ERROR 

;UNCORRECTABLE MASSBUS PARITY ERROR 

;SOFTWARE TIMEOUT 

;ORIVE UNSAFE ERROR 

;CONTROLLER/ORIVE ERROR DURING WRITE 

;CONTROLLER/DRIVE ERROR DURING WRITE CHECK 

SEQ@ 0033 
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OZRMAB.P11 21-JUL-77 15:32 ERROR POINTER TABLE 

1762 
1763 ERROR 17 

176S 006332 035217 EM17 -RETRIES NOT SUCESSFUL - SECTOR NOT ACCEPTABLE 
1766 006334 036263 OH17 * 
1767 006336 037240 OT17 
1768 006340 037474 OF 17 

1770 ERROR 20 

1772 006342 035275 EM2O DATA ERROR DURING WRITE CHECK 
1773 006344 036332 
1774 006346 037252 OT20 
1775 0063S0 037500 OF 20 

1777 ERROR 21 

1779 035333 EM21 CONTROLLER/DRIVE ERROR VERIFYING HEADERS 
1780 006354 036034 OHIO 
1781 006356 037166 OT10 
178 006360 037460 OF 10 

17e4 ERROR 22 

1786 O0&362 O3S5404 EM22 HCE’ ERROR VERIFYING HEADERS 
1787 006364 036034 DH1O 
1788 006365 037166 OT10 
1789 006370 037460 OF 10 

173 sERROR 23 

1793 006372 03S4S3 EN23 CYLINDER FIELD IN HEADER IS NOT URRECT 
1794 006374 6627 OH23 
1795 6 037334 OTe3 
173% 006400 037520 OF 23 

1798 sERROR 24 

1800 O06402 03552 EMOY ;WRITE CHECK ERROR 
1801 OO64O4 036725 OH24 
1802 OO6406 037346 OT24 
1803 006410 037524 OF o4 

1g08 Hi MEG HE EE EE RRR ERE REESE REESE 

1807 .SBTTL MAIN PROGRAM 

i Boa ; 5, HG AE AE SE HE AE HE SE EH 0 SS a a a a a aa a a aE HE 

1811 006412 012737 177777 OOLNCO BEGIN: MOV #-1, CHGADR ;SET CHANGE 'RH70 BUS ADDRESS’ INDICATOR 
1812 006420 OO0406 BR BeEGtNe *START THE PROGRAM 
1813 006422 005037 001400 BEGINI: CLR CHGADR “CLEAR THE ’CHANGE RH70 ADDRESS’ INDICATOR 
1814 ee SESS TETETTTTTTETITSTT TTT TT TTT TTT TT TTT TTT TTT re TT ee 

1815 006426 40 ¥ST1: NOP 
1816 006430 012737 00000! 001212 MOV #1, STESTN --SET TEST NUMBER IN APT MAIL BOX 
1817 006436 BEGIN2: RESET CLEAR THE BUS 

SEQ 0034 
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001114 

001154 

001100 

001214 
000200 

001230 

000240 
000240 
00642e 
177777 

0375S4 

02177e 

oooo4e 

001226 

001154 

000001 

001154 
001156 

001227 

001154 

000036 
000032 
001376 

000001 

000176 

001150 

MACY11 30(1046) 21-JUL-77 16:06 PAGE 3% 
INITIALIZE THE COMMON TAGS 

.SBTTL INITIALIZE THE COMMON TAGS 
:3CLEAR THE COMMON TAGS (SCMTAG) AREA 

MOV MTAG, Rb ssFIRST LOCATION TO BE CLEARED 
CLR (R6)+ er FHCLEAR RERORY LOCATION 

c ;:LOOP BACK IF NO 
MOV ACK , SP -: SETUP THE STACK POINTER 

3s INITIALIZE A FEW VECTORS 
nov eSERROR SHENTVEC i pEMT, VECTOR FOR ERROR ROUTINE 

HOV BSTRAE GATRRPVEC TRAP VECTOR FOR TRAP CALLS 

MOV 8SPHRON. 2 C’. ;POWER FAILURE VECTOR 
MOV 8340, d8PaxVEC+ ;;CEVEL 7 

sain Gicatex Lat ane ERG oth SBEP" OPESS 
SIZE FOR A HARDWARE SWITCH REGLSTER. IF NOT FOUND OR IT IS 
* EQUAL to 8 "-15 SETUP FORA SOF THARE SWITCH REGISTER. 

MOV souS, aSERRVEC -:SET UP ERROR VECTOR 
MOV 80SWR, SWR :?SETUP FOR A HARDWARE SWICH REGISTER 
MOV BODISP, DISPLAY ;;ANO A _HAROWARE DISPLAY REGISTER 
CMP 8-1, aSAR -: TRY TO REFERENCE HARDWARE SHR 
BNE 66S > ;BRANCH IF NO TIMEOUT TRAP OCCURRED 

ANDO THE HARDWARE SWR IS NOT = -1 
BR 65S >BRANCH IF NO TIMEOUT 

bys: Mov #658, (SP) ::SET UP FOR TRAP RETURN 

658: MOV #SWREG, SHR POINT TO SOFTWARE SWR 
MOV 80 ISPREG, DISPLAY 

66S: MOV (SP)+,d8ERRVEC ;;RESTORE ERROR VECTOR 

SPASS : CLEAR PASS COUNT 
BITB sAPTSIZE,SENVM ;;TEST USER SIZE UNDER APT 

67S YES USE NON-APT SWITCH 
67s MOV #SSWREG, SHR ;:NO,USE APT SWITCH REGISTER 

; CLEAR 
MOV 8PRS, S8TRAPVEC+2° 

WORLD 
“CHANGE TRAP PRIORITY BACK TO 5 

MOV #PRS' JeEMTVEC+2 ; CHANGE EM I T PRIORITY BACK TO S 
MOV BBEGINI,CNTLC ;’CONTROL C’ ADORESS 
INC #-1 “FIRST START ? 
BNE 1$ -BR IF NOT 
TYPE  ,TITLE *RORS OF ’TITLE’ MESSAGE 

74 LINES HAS DELETED 3/14/77 
1S: JSR PC, STKINT “TURN ON THE KEYBOARD INTERRUPT 
“SBTTL GET VALUE FOR SOFTWARE SWITCH REGISTER 

TST ase ARE WE RUNNING UNDER XXDP/ACT? 
BNE 68S :BRANCH IF YES 
CMPB Os SENV, #1 ARE WE RUNNING UNDER APT? 
BEQ 685 ; sBRANCH IF YES 
CMP SUR, SSWREG + :SOFTWARE SWITCH REG SELECTED? 
BNE 69S :: BRANCH IF NO 
GTSUR 695 *:GET SOFT-SWR SETTINGS 

68S: MOVB  #1,SAUTOB »:SET AUTO-MODE INDICATOR 

SEQ 0035 
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MAINOEC-11-OZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 37 SEQ 0036 
OZRMAB.P11 21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

1874 006750 69S: 
1875 006750 005227 177777 INC 8-1 ; CHECK FOR FIRST START 
1875 bob 7a 1095 BNE SETVEC *BR IF NO 
1 040076 ISR PC BUSADR * CHECK — RH11 ADDRESS 
1878 006762 013737 001272 024214 MOV SRHAOR,RMAOR  § ;RHI1 ADORESS 
1879 006770 013737 001274 devel MOV SRMVEC,RMVEC  ;RH11 VECTOR ADORESS 
1 06778 1 001226 TSTB ss SENV RUN UNDER APT MODE? 

1Bae GOTO OS7S9 001256 acta SYECTIL iNO,DONOT LOAD ROK E-TABLE 
1885 cea Matae BEQ +10 NOT CHA CHANGE IF = 0 

1636 as ? See oole7s neve see, c T REGISTER ADDRESS 
3 mite bes ut Ui BSE REGISTER 
ig gee cee mae Gee em eee 
Ls 2 013737 001274 Oe4e16 MOV C; C *RH11/70 VECTOR 

1891 -DISPLAY DRIVE STATUS ANO SET UP THE OTHER UNITS THE 
189 : PROGRAM WILL USE 

1834 007050 004737 016104 SETVEC: JSR PC,ST.CLK sSTART THE CLOCK 
1895 007054 004737 O24232 JSR PC’ RMINIT ‘INITIALIZE THE RMO3 DRIVER 
18% 007060 012737 177777 O241S4 MOV #-1, SAVEFG :SET THE SAVE REGISTERS FLAG 
1637 007056 005227 177777 INC $-1" “SEE _IF FIRST START 
1£98 007072 OO14O4 BEQ 11$ *BR IF YES 
1899 007074 032 oo0004 1720S2 BIT #SWO2, ISWR -TYPEOUT THE DRIVE STATUS TABLE ” 
1900 007102 001101 BNE 10$ -BR IF NOT 
$901 007104 012737 OO0340 177776 118: MOV #PR7,PS "SET PRIORITY TO 7 
1902 0697112 Oo0S004 CLR RY j RIVE TABLE POINTER 
1903 007114 104401 001203 TYPE  ,SCRLF R-LF 
1904 097120 10449] 032436 TYPE  SYSTAT PE STATUS HEADING 
190S (007104 18: 
1906 007124 O10446 MOV RY, -(SP) SAVE RY FOR TYPEOUT 
1907 i TYPE ORIVE NUMBER 
1908 007126 104403 TYPOS :GO Type OCTAL ASCII 
1909 017130 002 .BYTE 2 ;; TYPE 2 DIGIT (S) 
1910 007131 000 “BYTE O ; {SUPPRESS LEADING ZEROS 
1911 007132 104401 032501 TYPE LINYSP ES 
1912 007136 105764 Oc4066 TSTB = ORVSTACRY) ‘CHECK DRIVE’S STATUS 
1913 007142 1004i6 BMI 4§ BR IF UNSAFE 
1914 007144 001020 BNE S$ *BR_IF ONLINE 
1915 14% 105764 024076 TSTB  DRVTYP(RY) ‘SEE IF OFFLINE OR NONEXISTENT 
1916 0071S2 001404 BEQ 2s -BR IF NONEXISTENT 
1917 007154 100006 BPL 3$ *BR IF OFFLINE 
1918 007156 {104401 032355 TYPE NOTRM “DRIVE NOT AN RMO3 
1919 007162 000443 BR ds CHECK NEXT DRIVE 
1920 007 164 104401 032372 2s: TYPE NOTPRS :DRIVE NOT PRESENT 
1921 007370 OOO440 BR 3 >CHECK NEXT DRIVE 
1922 007172 104401 032334 3S: TYPE UNTOFF “DRIVE OFFLINE 
1923 007176 OOO4I0 BR 6s :PRINT DRIVE TYPE 
1924 007200 104401 032407 4g; TYPE NOTSAF -ORIVE UNSAFE o 
1925 007304 000405 BR 6s “PRINT DRIVE TYPE 
1926 206 104401 03234S cs: TYPE UNTON “DRIVE ONLINE 
1927 007212 156437 Oe4e02 001404 BISB Area T ), DEVMP -SET DEVICE MAP 
1928 007220 104401 032503 6S: TYPE INSP - SPACES 
1929 007224 012737 032417 007270 MOV bRnOGB, oe “ADDRESS OF RPO MESSAGE 



M03 
MAINDEC-11-DZRMA, RMOI FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 38 SEQ 0037 
OZRNAB.P11 21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

picred 00000: 024076 BITB $81100, DRVTYPCRY) PMO. 
10le BNE 57 S46 

ie ere bees BEF Bite Earn ara Ye 
;BR'IF YES er

e 

1995 007260 012737 032431 007270 MOV “ADDRESS OF RMO3_ MESSAGE 
13% p07 obs 7$: TYPE ; TYPE THE DRIVE TYPE MESSAGE 

i 1 001203 + Sa —_ gRESBRGE ADDRESS HERE - 
tax parece INC RY i§ NT DRIVE NUMBER/TABLE POINTER 
1940 007300 Oe0He? 007010 CMP ip iFINISHED ? 

1éa3 Boe 104401 001203 10S: CR-LF 
1943 CODING FOR APT -=-LOAD PARAMETERS FROM FF; TABLE 
1944 le 105737 001150 AeT: TSTB AUTOB ; RUN 
1945 pale 1S44 BEQ * NO DONT BOT BOTHER 
1946 007320 905097 001410 CLR EDIT CLEAR THE TEXT LAST TRACK FLAG 
1947 0073e4 737 001264 TST SDEVM DEVICE MAP AVAILABLE FROM APT MAIL BOX 
1948 007330 001406 BEQ 1$ BRANCH IF NONE 
1949 007332 013737 001264 001404 MOV SDEVN DEVMP LOAD IT FORM MAIL BOX 
1950 340 042737 177400 001404 i¢ #177400, DEVMP = | ALLOW MAX 8 DRIVES 
1951 00S 001404 1S: TST DEVMP * CHECK VI MAP 
135 22 ht BNE MSF X : IVES ASSIGNED 

9 | 014S06 SEOP T To 
1954 007360 007137 001326 MSFX: CLR BEGTRK = ALWAY se 0 TRK 
1955 O57 pd Ve BUA pol CLR BEGCYL SALWAYS STARTS ERM 0 BYLINDER 
19 7 le 1 001320 MOV #822. ENDCYL LAST CYLINOER 
1957 O 7 001324 MOV #4. ENOTRK ;LAST TRACK 
1978 37 «001402 CLR WRAP CLEAR WRAP AROUND FLAG 
19.9 OO7410 012737 177777 001316 MOV 8-1, MODE *SET ORMAT AND VERIFY MODE 
190 Dome 737 «(001266 TST ScDAl Rel PORAMETER =0 
1961 6074 1402 BEQ YES, DEF AUL -j 
136g 744 3? 001316 CLR hObE NO, SE 10 bueex MODE 
196 7430 012737 177777 001362 MOV 9-1, SEC30 iO, SE! SECTOR 
1964 007436 005737 001270 TST SCOME : APT SoA TER = 
1965 007442 101g BNE 1S NO, 30 SECTOR 
196 O07444 612737 020100 001354 MOV 41258. #32.>,WC ;COUNT OF WORDS 
19%7 0074 12737 157700 001356 MOV #-(268.#32.5, MWC’ “WORD COUNT 
1%8 00 12737 000037 001364 MOV 831. , MAXSEC sMAX 32 SECTOR 
1969 OO7466 000413 BR 2s 
1970 007470 012737 017074 001354 IS: MOV #(258.%30.>,WC _;COUNT OF WORDS 
1374 12737 460704 001356 MOV #-(258. #30.5 , MWC’ “WORD COUNT 
197 1362 CLR SEC30 -30 SECTOR 
1973 007510 012737 000035 001364 MOV #29. , MAXSEC MAX 30 SECTOR 
1974 7a 001316 2s: TST MODE” ; CHECK MODE ? 
1975 1 BNE +16 = NO 
1976 007524 012737 133331 0013;0 MOV #133331,PATA § ; INITIATE PATTERN 
1977 gt ru 433331 001342 MOV #133331 "PATB. ~—s S INITIATE PATTERN 
1978 1 0002 001336 MOV —s- 82, PATSEL ;HORSE CASE 
1979 007546 012700 00000! MOV #1; RO “UUT STARTS AT DRIVE O 
1980 07 ps0 CLR Ri’ ‘DRIVE NUMBER 
1981 Sy 001404 3S: BIT RO, DEVMP “BIT OF DEVICE MAP SET ? 
1982 001005 BNE 4g’ FIND THE DRIVE # FROM DEVICE MAP 
1983 007562 O00c4! CLC 
1984 007564 006100 ROL RO sNEXT DRIVE 
198S 007565 003416 BLE 6$ “BRANCH IF ALL DRIVES ARE DONE 
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MAINDEC-11-DZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 39 SEQ 0038 
OZRNAB.Pi1  21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

1 INC Ri s INCREMENT DRIVE # téas Bovese eceeb Rr NS stor 
74 010137 001220 4g: MOV Ri, BRIvE i080 Bt a af DRIVE 

rs ail 001404 BIC T FROM DEVICE MAP 
1 06 TSTB DRvSTACRI) 

BGT S$ H DR ORTVE ont ee 
001216 INC SDEVCT jINCR HEN DEVICE COUNT TO CHANGE MAIL BOX 

007616 BR 3$ 

Boress ae i Bee ese Sor ie RRR BYE es on soem 

;SEE_ WHICH MODE THE PROGRAM IS TO BE _RUN IN. Si
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939 "MODES ARE: "FORMAT & VERIFY’ OR *CHECK FORMAT’ 

2001 07 005037 001316 ML: CLR MODE sSET MODE TO *CHECK FORMAT’ 
2002 007634 104401 032713 TYPE , MMODE j TYPE TPROGRAN HOD MODE’ 

son 4p Breet ayn (SP)+ RI PORES OF ‘EP RPUT 

cue 10871 bate RL ‘he YESS er AULT) le ; 
so SO 122711 000103 CMPB s#’C, (RL) >*CHECK’ ? 
2008 654 001406 BEQ 1S :BR IF YES 
2009 007688 22711 000106 CMPB 8’ F, (RI) FORMAT? ? 
2010 007 1411 BEQ -BR IF YES 
2011 007664 104401 001202 TYPE SQUES *NO CORRECT ENTRY 
2012 00767 000757 BR 1 “TRY AGAIN 
2013 007672 10440! 032766 1S: TYPE MHECK TYPE REST OF *CHECK’ 
2014 007676 000410 BR hia “GET STARTING ADDRESS 
2015 9077 JO4O} 032745 2s: TYPE MF ORMT “TYPE DEFAULT MESSAGE 
2016 0077 0402 BR 4s >SET UP MODE ; 
2017 007706 104401 033001 3S. TYPE MORMAT “TYPE REST OF ’FORMAT’ 
2018 007712 012737 177777 001316 4S: MOV 4-1, MODE “SET MODE TO 'FORMAT & VERIFY’ 

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

vee 907720 104401 033021 MIA: TYPE ,MSIZE : TYPE FORMAT YHOQE REQUEST 

sg en breed MOV (SP)+.R1 ;ADORESS OF ENTRY 
2025 007730 ier 000131 CHEE ay, (RL) iS ENTRY RY’ ? 

snes een 122711 OO0116 CMPB «aN, (R1) 71S ENTRY AN’ ? 
2028 007742 OOL4C4 BEQ 2s ;BR IF IT IS 

See Bere bgial ee ae 
2031 104401 001202 TYPE SQUES :TYPE °9? 
2032 007754 00076! , BR hia TRY AGAIN 

p77 JOu4Os 3072 1S: TYPE MSEC22 : TYPEOUT SELECTED 
7 127 0100 001354 MOV 6258. #32.) “TRACK SIZE IN 3e SECTOR MODE 

2035 907770 012737 157700 001356 MOV $-< 258. #32. He MWC’ :2°S COMPLEMENT WORD COUNT 
2036 & 012737 177777 001362 MOV #-1,5€C30 32 SECTOR INDICATOR 
2037 910004 O1e737 000037 001364 HOV aL. , MAXSEC sHAX SECT CTOR ADORESS IN 32 SECTOR MODE 

2039 O10014 104401 03915) 2s: TYPE MSECOD ‘TYPE OUT 30 SECTOR MODE SELECTED 
e040 6010020 012737 017074 001354 MOV §<258.#30.>,WC ;TRACK SIZE IN 30 SECTOR MODE 
2041 010026 012737 160704 001356 MOV 8-(258.#30.5,MWC’ ;2°S COMPLEMENT WORD COUNT 

ad
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BOY 
FORMATTER Yl ( l-JUL-77_ 16: 40 SEQ 0039 Hee Te Pte oe Flake sutTcH AE CISTER 

001364 CLR SEC30 ; ;30 SECTOR INDICATOR, ror MODE 

M1B: CLR Barat oe hey ETRE ARR FRR aboReEs 
CLR BEGCYL CLEAR BEGINNING CYLINDER ADORESS 
CLR WRAP ice wen ROO FLAG 

001324 MOV a4. ENDTRK E : ss an 

res $i Hoy, 82 PETE Se For HORST Geer, PAT 
BR MO *BRANCH TO START 

:GO FIND OUT WHAT DRIVE 

001376 MO: MOV ROENTER,CNTLC ; CONTROL C ABORT ENTRANCE 
CLR SERTTL CLEAR THE ERROR ACCUMULATOR 
JSR PC $TKINT SINITIALIZE THE TTY KEYBOARD 
TYPE , MUNIT ;ASK FOR DRIVE NUMBER 
ROLIN *REAO THE KEYBOARD 
MOV (SP)+,R1 *ADORESS OF ENTRY 
JSR RS, CK: CHR : CHECK CHARACTER 
3$ * ILLEGAL TER 
2s : CARRIAGE RETURN 

es 7” 

4§ DIGIT 0-7 

25 5. ore aoe OR 
TYPE MORVD SSPE ier DRIVE NUMBER 
BR 4s :GO SEE IF DRIVE ZERO IS THERE 

3S: TYPE SQUES -TYPE °9? 
BR 0 *ASK FOR DRIVE NUMBER AGAIN 

4S: MOV Re, DRIVE ‘SAVE DRIVE NUMBER 
TST Ro - SEE IF DRIVE O 
BNE S$ °BR I 

000041 CMPBsé#11,41 *PROGRAM LOADED FROM AN RMO3 ? 
BEQ 7$ -BR IF {Tes CAN’ T FORMAT THE DRIVE 

cs: JSR PC, ST.CLK START clock 
JSR PC’ RMINIT ;G0 SEE i WHAT apeives ARE AVAILABLE 

024154 MOV e-| SAVEFG : SAVE 
024156 MOV #-1,SEEKFG -SET 'NO NO. OPTINEZATION FLAG 

CLR PS ‘SET PRIORITY BACK TO ZERO 
TSTB —s DRVSTAL(R2) “LOOK AT DRIVE STATUS 
BGT 8$ “BRANCH IF ONLINE 
BEQ 6$ BR IF DRIVE NOT AVAILABLE 
TYPE 4HUSOR j ORIVE UNSAFE AGAIN 

6S: TSTB = ORVTYP(R2) -A ORIVE aS 

BORE SORNP ie Be NO 
BR ho G0 T GaIVE' ROMER fh" 'N 

7S: TYPE MERI : ORIVE 
BR fo GO GET NRIVE’N NneeRe AGAIN 

00S610 28S: CMPB  -OORIVE,FMTOPB = = ; SAME_ DRIVE AS LAST TIME ? 
BEQ M2 ‘BR IF IT IS 

005610 MOVB RIVE, ENTDPS ‘SETUP DRIVE ADORESS 
001320 MOV #410.{ENOCYL — :SETUP FOR RMO3 
024076 BITB say TOb BITOL,ORVTYP(R2) ;SEE IF ORIVE RMO3 
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Buel 
ORMATTER MACYI1 30( SEQ 0040 

:32 GET VALUE sec age dor Flatt cat SWITCH 1 Pe ISTE | ge Mt 

BNE 9 -BR IF EITHER 
001320 MOV #822. ENDCYL § ;SETUP ENDING CYLINOER FOR RMO3 

9§: CLR BEGTRK CLEAR STARTING TRACK ADORESS 
CLR BEGCYL ;CLEAR STARTING CYLINDER ADORESS 
BR M2 GET ADORESS LIMITS FROM THE OPERATOR 

GET ADORESS LIMITS 

M2: TYPE ENTAOR - "ENTER AOORESS LIMITS’ 
JSR PC PARENT “GET THE ADORESS LIMITS 
CLR WRAP “CLEAR WRAP FLAG 

001322 CMP ENOCYL,BEGCYL  ;SEE IF ENDING CYLINOER £Q TO GT THAN BEGINNING 
BEQ os BR TF ON THE SAME CYLINDER 
BLO ug BR IF LESS 
BR mi >TO CHECK ORI 

001326 2s: CMP ENOTRK,BEGTRK SEE IF ENDING TRACK EQ OR GT THAN BEGINNING 
BHIS MM iBR RIF 

3S: TYPE MADRER ; 1D SS ENTERED 
OR he TRY AGAIN 

po01402 4s: HOV #01, WRAP SET WRAP AROUND FLAG 

GO GET DATA PATTERN FOR FORMAT 

m4: TST MODE VERIFY MODE ? 
BNE MHA ;NO 

001340 MOV #133331,PATA § :VERIFY MODE USE WOREST CASE DATA 
001342 MOV $133331;PATB § ;INITIAL THE DATA PATTERN -SHIFT 3 BITS 

BR MS ‘START TO FORMAT AND CHECK 
mua: TYPE =, MSELP GO TYPE "SELECT PATTERN” 

ROLIN READ THE 
MOV (SP)+,R1 > ENTRY Ss 
JSR RS, CK: CHR * CHECK CHARACTER 
3$ > TLLEGAL TER 
18 “CARRIAGE RETURN 
3$ _ 

1$ -” 
2s “DIGIT Q-7 
3$ ‘DIGIT 8-9 

1S: TYPE MPATD TYPE DEFAULT PATTERN 
MOV b2 Re “WORST CASE PATTERN 

4§ G0 SAVE PATTERN 
2s: CMP R2, #2 “TS @ LARGER THAN 2 

BLOS 4s ‘BRANCH IF NOT 
3S: TYPE SQUES ; TYPE ro? 

BR hy RETYPE LINE 
4g: MOV R2, PATSEL ‘SAVE PATTERN SELECTED 

GO TYPE "STARTING FORMAT ON ORIVE N’ 

000060 MS: MOV SNEWSVC, @8TKVEC ; VECTOR FOR CONTROL-0 
CLR aePSW LEVEL O 
TST MODE FORMAT? OR 'CHECK’ MODE ? 
BEQ 1$ *BR IF CHECK’ MODE 
TYPE sitSFOU TYPE 'STARTING FORMAT ON DRIVE N’ 
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004037 
005610 
000774 

033SS2 

001220 

001174 

001346 

037554 

037554 

DOY 
MACY11 S0(1046) 21-JUL-77 16:06 PAGE Ye 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

1$ TYPE » MSCHK ; TYPE ’STARTING CHECK ON DRIVE N’ 
28: 

MOV DRIVE ,-(SP) iE pad A EOUT 

OTE i Oe Olena) 
“BYTE O i ppt se CE inc ZEROS 
TYPE , SCRLF > CR-LF 

sTHIS COOE RETRIEVES THE BAD SPOT FILE FROM THEPACK (IF FORMATTED PACK) 
;SET UP OPB BLOCK READ CYL Bee. TRK 4 

RETBAO: ar RETRY ;CLEAR THE RETRY FLAG 

MOV  #SETFMT.FMTDPB+2’ :SET 16 BIT MODE 
MOVB  §820,FMTOPB+1  ;FAT SET 

1S: JSR RO, RMOS *SET THE FORMAT BIT 

a 
2s: TST FMTDPB+16 THE COMMAND IS DONE ? 

BEQ 2 : BRANCH If NOT 
MOVB § SROHD, FMTDPB+2 =; RELOAD READ HEAD AND DATA COMMAND 
MOV #. SLPERR *LOOP_ON ERROR ADDRESS 
MOV aStack SP “RESET STACK POINT 

3S: JSR a RO, RNOS *READ THE LAST TRACK 

BR 3$ sBRANCH IF QUEUE FAIL 
4S: TST FMTDPB+16 ALL DONE 

BEQ 4§ "BRANCH IF NOT 
BPL 6$ “BRANCH IF NO ERROR 
MOV 85S, SESCAPE ESCAPE TO 5S ON ERROR 
JSR PC, ERINDX -SEE WHICH ERROR 
ERROR 10 
ERROR 11 
ERROR 12 
ERROR 13 
ERROR 14 

Ss: ISR PC, LOP. CK CHECK LOOP ON ERROR 
CMP #3, RETRY “DONT? TRY OVER 3 TIMES 
BLO 8$ : 
INC RETRY 
BR 3$ TRY AGAIN 

6S: CLR SESCAPE : 
CLR RETRY 
TST FMTDPB+16 ANY ERROR ? 
BMI 8$ “BRANCH IF ANY 
BIT SBITIS'BITI4,a8BUFP ;HEADER INFORMATION OK ? 
BEQ Q$ ;BRANCH IF NOT 
BIT #B1T12,a8QUFP ;FMT BET MUST BE SET 

SEQ 0041 



EQOY 
MAINDEC-11-DZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 43 SEQ 0042 
OZRMAB.P11 21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

2210 011066 001440 BEQ gs ;BRANCH IF NOT SET 
2211 911970 Bere 150000 037554 BIC 8150000, 9*SUFP GET THE CYLINDER ADORESS 

le Oll 001466 037554 CMP 8622.,abGUFP {ON THE LAST CYLINOER ? 
13. 011104 001031 BNE 8$ “BRANCH IF NOT 

2214 011106 Oe2737 O02000 037556 CMP #2000, 288UFP+2 5 0N TRACK 4 AND SECTOR 0 
gel Qiiiis 001065 BNE 8$ IF NOT 

16 O11116 037560 TST O8BUFP+4 ICERTAL NUMBER SHOULD NOT 0 
2217 Ollle2 001003 BNE 7$ “BRANCH IF NOT _O 
2218 Oll1e4% 005737 037562 TST JSBUFP+6 ‘SECOND WORD OF SERIAL NUMBER 
2219 011130 OO1417 BEQ 8$ "BRANCH IF ZERO 
2200 011132 37 037564 7S: TST aSBUFP+10 ‘THE THIRD WORD MUST BE O 
2221 011136 OO1014 BNE 8S BRANCH IF NOT 
e2ce O11140 022737 177777 037566 CMP #-1,38BUFP+12 | ;AN ALIGNMENT PACK ? 
2223 O1114%6 001002 BNE +6 BRANCH IF NOT 
2204 O111S0 000137 aOlSse2le IMP REJEC1 
2225 011154 005737 037566 TST VEBUFP+12 A DATA PACK ? 
222 011160 001003 BNE 8$ “BRANCH IF NOT IDITENTIFIED 
2227 Oll162 012737 OOOYOO 001406 MOV #400, PACK “SET MFG BAD SPOT FILE AVAILABLE FLAG 
2208 011170 O00c40 8S: NOP : DONE 
gee THIS CODE INITIALIZES THE BAD16,BAD18,USTAB,USSAV TABLES 

2231 
2232 g1117e n1277% 001100 TABINT: MOV #STACK, SP sINITIAL STACK POINT 
2233 011176 OOSO46 CLR -(SP) : TERMINATOR 
2234 011200 012746 004430 MOV BUSSAV, - (SP) USSAV TABLE ADORESS 
2235 O11204 012746 00420 MOV 88AD19; -(SP) *MFG 18 BIT FILE ADORESS 
22% 011210 O12746 OO1414 MOV #88016; -(SP) ;MEG 16 BIT FILE 
e237 O11214 012703 MOV 8USTAB, R3 ‘USER BAO SPOT FILE ADORESS 
e238 Ol igeg 012704 1s: HOV a4 Re “FIRST 4 WORDS SET TO 0 TEMPERARY 

5538 Bl isae pocaas ce kG 
2°41 011230 001375 BNE 2 BRANCH IF NOT DONE 
2242 Oll2e32 012704 000374 MOV #252. RY “SET -1 TO ALL THE REST LOCATIONS 
2243 01103%) O1270S 177777 MOV $-1, RS 
2244 O1le42 010523 3s: MOV RS, (R3)+ 
2245 011244 005304 OEC RY :DECREMENT WORD COUNT 
2246 0112e46 001375 BNE ?BRANCH IF NOT DONE 
2°47 011250 012603 MOV (SP)+,R3 NEXT TABLE 
2248 O112S2 001362 BNE 1$ LOOPING BACK IF NOT TERMINATOR 

o5cg 
£581 THIS CODE LOADS TABLE BAD16,BA018,USSAV,FROM PACK (IF FORMATTED PACK) 

2253 011254 005737 001406 TABLD: TST PACK -BAO SPOT FILE AVAILABLE FROM PACK ? 
2254 0112060 003440 BLE cs “BRANCH IF NOT 
2°55 Ollebe 012702 037560 MOV #BUFP+4, R2 LORD BADI6 TABLE FIRST 
2256 Olle66 012703 001414 MOV #8AD16,R3 “TABLE ADDRESS 
a4 Oiigze 12704 000400 MOV #8255. , RY WORD COUNT 
258 (Oil 102 1S: MOV (Re)+, (R3)+ *LOAD THE WHOLE SECTOR 

2259 011300 304 DEC “BRANCH IF NOT DONE 
2260 O11 001375 BNE ‘ 
geo} ll 15705 OvO56H MOV tRUFP4S20. ,R2 3258 X 2. + 2 X 2 + BUFP 

11310 1 20 MOV #8AD18. RB TABLE ADDRESS 
2263 O11314 012704 MOV 8256. , RY WORD COUNT 
2264 011320 012223 2s: MOV (Re)+, (R3)+ "LOAD INTO TABLE 
2265 011322 DEC *DECREMENT WORD COUNT 
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001414 

001414 

001416 

001414 

MACY11 30( 1046) 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

TST 
BMI 
MOV 

DEC 

FOY 
21-JUL-77 16:06 PAGE 44 SEQ 0043 

25 i BRANCH. JF NOT 
SBUFP444¢611.#516').Re :SECTOR 11 
SEC30 -FORMAT IN 16 BIT MODE 
3$ “BRANCH IF IT IS 
BBUFP+44+<10.%516/> Re -ECTOR 10 
SUSSAV_R3 “LOAD THE TABLE 
$255. , RY “WORD COUNT 
(R2)4; (R3)+ : 
RY 
4§ 

; DONE 

;THIS CODE ASK 0.P TO ENTER A SERIAL NUMBER FOR UN FORMATTED PACK 

PACK ;BAD SPOT FILE AVAILABLE ” 
4§ ?BRANCH IF AVAILABLE 
SAUTOB “RUN UNDER APT ? 

-BRANCH IF IT IS 
PC, STKINT ‘INITIALTHE KEYBOARD 
, SCRLF TYPE CRLF 
MESGI "ENTER TWO WORDS FOR SN” 

B10. Re *MAXMUM 10 OCTAL DIGITS ALLOWED 
Badi6 “CLEAR THE LSW OF THE SERIAL NUMBER 
BADI&+2 CLEAR THE MSW OF THe SERIAL NUMBER 

*READ_IN THE STRING 
(SP)+,R1 “ADDRESS OF THE READ IN STRING 
(RL) : TERMINATOR OF THE INPUT SIRING 

*BRANCH IF IT IS 
(R1), 80 *LESS THAN ASCIZ 0 ? 

*ENTER AGAIN IF IT IS 
(R1),#°7 *HIGH THAN ASCIX 7 ? 
1§ “ENTER AGAIN IF SO 
BADI6,-(SP) “SAVE THE LSW 
$81T15,BAD16  ;CLEAR THE SIGN BIT OF LSW 
BADI6 “ROTATE THE LSW FIVE TIMES 
BADI6 "TO MOVE THE MOST SIGN DIGIT 
BADI6 ‘TO BIT O TO BIT 2 
BAD 16 : 
BAD16 : 
$177770,BAD16  ;LEFT ON THE MS DIGIT OF THE L 
BAD16+2 :SHIFT THE MSW LEFT ONE OCTAL DIGIT 
1S *ENTER AGAIN IF SIGN BIT SET 
BAD 16+e ; 
1§ 5 
Be0 1642 : 

BAD16,BAD1G+2  ;APPENDING THE DIGITS INTO MSW 
(SP)+, BAD 16 “RESTORE THE LSW 
BAD 16 *SHIFT THE LSW LEFT ONE OCTAL DIGIT 
BADI6 ; 
BADI6 : 
8BITIS BADI6 :CLEAR THE SIGN BIT 
(R1),R3 *LOAD THE CURRENT READ IN DIGITS 
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GO4 
FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 45 SEQ OO44 
15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

rate SOR URINE ERT cee os 
rig R1’ > ADJUS 3 Beep th TRI BR ORES E 
DEC Re ‘DECREMENT ONE DIGIT COUNT 

2s “BRANCH IF NOT DONE 
TSTB (R11) *IF 10 DIGITS HAVE BEEN ENTERED 
BNE 1$ “MUST BE FOLLOWED BY <CR 

001414 3s: TST BAD16 “SERIAL NUMBER MUST BE NOT 0 
BNE 4§ ;BRANCH IF NOT 0 

001416 TST BAD16+2 
BEQ 1$ ENTER AGAIN IF ZERO 

001414 o02420 4S: MOV BAD16,BAD18 -LOAD ALL TABLE WITH THE SERIAL NUMBER 
001414 003424 MOV BAD 16, USTAB : 
001414 004430 MOV BAD16. USSAV : 
001416 003426 MOV BAD1642, USTAB+2 ; 
001416 O04432 MOV BAD16+2;USSAV+e ; 
001416 Od2422 MOV BAD16+2, BADI8+2 Sex 

004430 cs: Pec Bacay CODE FOR AUTO MODE APT,ACT,ETC. 
001414 INC BAD 16 
002420 INC BADIS 
003424 INC USTAB 

6S: NOP ; DONE 
016344 000060 MOV BNEWSVC, J8TKVEC ;NEW INTERRUPT VECTOR FOR KEYBOARD 

CLR aePSh 
;SETUP TOTAL TRACK COUNT FOR FORMAT 

001320 001322 CKAORS: CMP ENOCYL,BEGCYL ;STARTING AND ENDING CYLINDERS THE SAME ” 
BNE SS “BRANCH IF BEGCYL NOT EQUAL TO ENOCYL 

001324 001330 MOV ENOTRK,TTRKS § ;END TRACK BBORESS 
001326 001330 SUB BEGTRK, TTRKS SUBTRACT THE STARTING TRACK ADORESS 
091330 INC TTRKS *MAKE THE NUMBER OF TRACKS INCLUSIVE 

BR SETPAT >SETUP THE DATA PATTERN 
001402 SS: TSI RAP i MRAP AROUND FLAG SET ? 

001465 MOV #822. ,R2 INITIAL COUNTER TO 822 
001322 SUB BEGCYL, Re *FIRST PART OF CYL # 
001320 ROO ENDCYL, Re *SECOND PART OF CYL 8 

001320 1S: MOV ENDCYL , R2 -ENDING CYLINDER 
001322 SUB BEGCYL,, Re SUBTRACT THE STARTING CYLINDER 

DEC Re “EXCLUSIVE LAST CYL 
000005 001330 4S: MOV #5, TTRKS tINITATE C 
001326 001330 SUB BEGTRK,TTRKS 38 OF TRACK ON STARTING CYLINDER 
001324 001330 ADD ENOTRK, TTRKS 580 OF TRACK ON ENDING CYLINDER 
001330 INC TTRKS INCLUSIVE ONE TRACK 

3S: DEC R2 *DECREMENT THE CYLINDER COUNT 
BMI 6$ *BR IF DONE 

Qo0ces 001330 ADD 85. , TTRKS ADO CYLINDER WORTH OF TRACKS 
BR 3$ ; CONTINUE 

001410 6S: CLR EDIT "RESET EDIT FLAG 
001330 010011 CMP TTRKS, #(821.%5) :ALL TRACKS ARE FORMATTED ? 

BLO SETPAT “BRANCH IF NOT 
001410 INC EDIT -SET EDIT FLAG 

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



HOY 
MAINDEC-11-DZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 46 SEQ GO4S 
OZRMAB.P11 21-JUL-77 15:32 GET VALUE FOR SOFTWARE SWITCH REGISTER 

ey 
2379 012116 005737 001316 SETPAT: TST MODE VERIFY MODE ? 
2380 Olelee 001427 BEQ 1$ *YES 
2381 Sigics 001340 4S: CLR PATA =CLEAR DATA PATTERN A 
2232 012130 001342 CLR PATB “CLEAR DATA PATTERN 8 
2383 012134 005737 001336 TST PATSEL “SEE IF PATTERN OF ONES 
2384 p14 0014 BEQ 18 -BR IF SO 
2S Olel42 O1 177777 001340 MOV 8177777,PATA  ;PATA = AB 
3: 8 Gig18b 12737 177777 00134e MOV 8177777,PATB =; PATB=CO 

3 12156 022737 1 001336 CMP #1, PATSEL SEE IF PATTERN OF ZEROS 
g 3 bigibs 004405 BEQ 1$ “BRANCH IF SO 
9 612166 Ol 066656 001340 MOV #065665,PATA § ;SET UP WORST CASE 

2390 gigi” 018737 066665 001342 MOV 8066565 , PATB i SET UP WORST CASE 
2391 OQleede 613703 001354 1S: MOV WC R3 :SET UP COUNTER 
2392 012.06 612700 037554 MOV sBUFP. RO -SET UP MEMORY POINTER 
2293 Ql22l2 013701 001340 3S: MOV PATA,AL -SET UP PATTERN IN Ri 
334 Olee16 013702 O0134e MOV PATB. Re SET UP PATTERN IN Re 

2395 Ole 22 010120 2s: MOV Ri, (RO)+ -MOV 1ST PAT INTO MEM 
23% Ole. 4 010220 MOV Re; (RO)+ * MOV PAT INTO MEM 
2397 Oleceh 005303 DEC R3 *KEEP COUNT 
2398 012230 005303 OEC R3 “KEEP COUNT 
2399 012232 001373 BNE 2$ “DO IT AGAIN IF R3 NOT O 
e400 THIS CODE SETS UP FOR THE ACTUAL FORMAT 

o4 912234 004737 015376 WRTRK: JSR PC, SETTBL -GO SET UP DRIVER TABLE 
e403 Ole 004737 015710 JSR PC’ SETHDR GO INITIALIZE HEADERS IN THE SECTOR BUFFER IN CORE 
e404 012244 112737 000020 005611 MOVB 820. FMTOPB+1 § ;LOAD FMT22 BIT 
40S bis =e 737 001362 TST SEC30 : T MOOE ? 
% dO! 1 1 : NOT 

2407 012260 105037 00S611 CLRB ss FMTOPB+1 *CLEAR THE FMT22 BIT 
2408 Olecb4 112737 000143 o0Sble IS: MOVB 8SETFMT,FMTDPB+2’ ;"LOAD FORMAT’ COMMAND 
2409 O1e272 004037 024736 2s: JSR RO, RMO3 >START THE COMMAND 
e410 012276 10 FNTOPB DPB ADORESS 
afr 91g309 74 BR 2s QUEUE FULL RETURN 

12 0123 737 005626 3S: TST FMTDPB+16 *LOOK FOR DONE 
eu13 012306 001775 BEQ 38 *LOOP UNTIL FINISHED 

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

2417? 012310 012703 o0S434 WRTIRKX: MOV #SECCU,R3 sINITILIZE THE SECCU TABLE 
2418 012314 012704 OO0040 MOV #32. .R4 ‘TOTAL 32 WORD MAX 
2419 012320 Ole702 177777 MOV #-1.R2 "LOAD ALL LOCATION TO -1 
2420 012304 010223 1S: MOV Re, (R3)+ : 
2421 O0123e6 005304 DEC RY 

22 012330 001375 BNE 1S -BRANCH IF NOT DONE 

oie LORD THE BAD SPOT INTO SECCU TABLE IF ANY 

eieg 012332 005737 001406 WRIRKY: TST PACK ;BAD SPOT FILE AVAILABLE AT ALL 
2427 012336 0034S) BLE cs BRANCH IF NOT 
2428 012340 Ol2702 001414 MOV #8AD16,R2 *R2 POINTER OF MFG BAD SPOT TABLE 
2429 012344 005737 001362 TST SEC30 *IF 18 BIT MOOE CHANGE POINTER 
2430 012350 100402 BMI 1$ :BRANCH IF 16 BIT MODE 
2431 O1e3S2 O1e702 oo2420 MOV 8BAD18,R2 ; 
2432 012356 01020! 1S: MOV R2,R1 Rl: LAST ROORESS OF BAD SPOT TABLE 
2433 012360 062701 000776 ADD eS. Ri : 
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2494 012964 012703 005434 MOV #SECCU,R3 ; TABLE ADORESS 
2435 012370 012704 000076 HOV ibe. Fe *LAST ADORESS OF THE TABLE 

5333 Bisse =702 000010 ADO #10 Re *BAD SPOT STARTS FROM THE STH WORD OF THE FILE 
2438 Ole te G. 3712 O0Sbe2 2s: CMP FMTOPB8+12,(R2) ;BAD SPOT ON THIS CYLINDER ? 

5428 Bist eee 005621 000003 ae PATopa+11,3(R2) Pen le SAME TRK ? 
2441 012416 0010093 BNE 3$ BRANCH IF NOT 
e442 O1e4eD 116e0S 000002 MOVB  2(R2), RS “BAD SECTOR 
2443 010424 010523 MOV RS, (R3)+ “WORD STORAGE 
C444 012425 062702 000004 38: ADD 84 R2 “ADVANCE TO NEXT SET 
C445 010432 Oe0102 CMP RI Re “ALL SPOT ARE CHECKED ? 
446 O1C434 103410 BLO S$ ‘BRANCH IF IT IS 
2447 012436 Oe0403 CMP R4,R3 “END OF SECCU TABLE ? 
2448 012440 103401 BLO 4S -REJECT THE PACK 
448 Digtie BR 2$ * LOOPING 
. tes44 604737 016246 4g: JSR PC RESTRT » PreORPE SORPER MFG INFORMATION 

2451 012450 012737 177777 OO1406 MOV 8-1, PACK “RESET MFG FILE AVAILABLE FLAG 
2452 010456 000137 011172 JMP TABINT *AND START AGAIN 
evs3 Ole462e cc0e40 cs: NOP ; DONE 

2455 :THIS CODE SORTS THE BAD SECTOR TABLE “SECCU™ IN ASCENGING ORDER 
ae "AND DELETES THE DUPLICATED ONES 

2458 012464 012702 00S434 SorT1: MOV #SECCU, R2 ;TOP OF THE TABLE 
2459 010470 O12703 005532 MOV #SECCUS62..R3  :BOTTOM OF THE TABLE 
2460 010474 012704 000037 MOV #31..R4 ;TOTAL 32 ELENENT SORT 3] TIMES 
461 012500 022712 177777 CMP #-1, tR2) 715 THE TABLE EMPTY ? 
2462 012504 OO14S!1 BEQ 6$ “BRANCH IF IT IS, QUICK EXIT 
e463 012506 O21262 000002 1S: CMP (R2) ,2(R2) "N TH ELEMENT : A+] TH ELEMENT 
2464 Oiesle 103430 BLO 4§ "BRANCH IF SMALLER 
2465 012514 001406 BEQ 2$ “DELET N+l TH ELEMENT, IF SAME 
2466 OTHERWISE, N > N¢+l 
2467 012516 011246 MOV (R2),-(SP) STORE N ELEMENT 
e468 0120520 Olbele ooc0de MOV 2(R2), (Re) :SWITCH N+] ELEMENT TO N ELEMENT 
2469 012504 012662 000000 MOV (SP)+;2(Re) SWITCH N ELEMENT TO N+1 ELEMENT 
2470 012530 000421 BR 4§ ‘ADJUST TOP POINTER 
2471 Ol 2712 177777 2s: CMP 8-1, (R2) TERMINATOR ? 
e472 Ol 1416 BEQ 4§ ‘BRANCH IF IT IS 
oY 125 10246 MOV R2,-(SP) “SAVE TOP POINTER 
2474 O1eS42 062702 000002 ADD #2. Re ‘DELET 2(R2) 
2475 Giese b1geee oooode 3S: MOV 2(R2), (R2)+ : 
aire 1 2702 005532 CMP #SECCU4+62.,R2  :BOTTOM OF THE TABLE 7 
e477 010656 101373 BHI 3$ BRANCH IF NOT 
e478 012560 012737 177777 005532 MOV #-1,SECCU+62.  ;LORD -1 TO TABLE BOTTOM 
e479 oie 012602 MOV (SP)+ Re “RESTORE THE TOP POINTER 
2480 010570 O00S304 DEC RY “DECREMENT ONE ELEMENT COUNT 
2481 012572 001416 BEQ 6$ “BRANCH IF ALL DONE 
o4 pices oocode 4g: ADD #2,R2 INCREMENT THE TOP POINTER 
2483 012600 CMP R3}Re "REACH THE BOTTOM ? 
2484 012602 001341 BNE 1$ ;BRANCH IF NOT 
2485 012604 005304 cs: DEC RY *DECREMENT ONE SORT COUNT 
2486 012606 001410 BEQ b$ “BRANCH IF ALL DONE 
gig? 912619 012702 005434 MOV #SECCU, R2 RESET TOP POINTER 

68 012614 162703 ooddc0e SUB #2,R3 ‘UPDATE BOTTOM POINTER 
e489 (01 703 005434 CMP BSECCU, R3 “EXIT IF TOP = BOTTOM & g 
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2490 012624 001401 BEQ b$ 
sie) MES 6 BR le T THE REST ELEMENTS 

1 S637 005536 CLR NEXT Dove START OF A NEW TRACK 
2494 012636 005037 001314 WRTRK1: CLR SOF SW CLEAR ERROR COUNTER 
2495 Ole642 005037 001346 CLR RETRY *ZEKO THE RETRY COUNTER 

% O12bH6 105037 005620 CLR8 § FMTDPB+10 sRESTORE SECTOR 
97 Ole6S2 013737 001356 005614 MOV MAC FHTDPB +4 SRESTORE WC 

2498 O1e660 012737 037554 005616 MOV sBLFP F DPE ts RESTORE BA 
2499 -DELET THE FOLLOWING Pato LINE FOR NEW VERIFY OPERATION 
2500 : TST MODE -"FO™AT? OR CHECK’ MODE ? 
501 : BEQ CKTRK “BR IF CHECK’ MODE 

9 

2503 ‘THIS CODE TO SET UP WORD COUNT HND BUFFER HUURESS 

she 12666 022737 177777 00SS36 WRTRKA: Crp a-1,NEXT ENO OF OPERATION ? 

2507 WEG Nyon HALT iBRONCH IE NO} SOMETHING WRONG 233x22% 
2508 012700 113737 00SS536 005620 1S: MOVB § NEXT. FMTDPB+10 ;STARTING SECTOR 
2509 012706 012701 005434 MOV asecty Ri Rl POINTS TO THE BAD SECTOR TABLE 
2510 Ole712 022711 177777 2s: CMP 1 (RL) END OF TROLE 3 
2511 O1e7i6 001505 BEQ met D : IE of 
ble b1e780 Ose? 11 100000 BIT SBITIS, (RL) j THe Be TOR HAS ALREADY ACCESSED ? 

2514 012726 062701 o00002 ADO #2,R1 ; ADJUST Bret eNOS POINTER 
2515 012732 000767 BR 2s “LOOPING BACK 
2516 012734 123711 c0Sb20 3S: CMPB = FMTDPB+10,(R1) ;:BAD SPOT = STARTING SECTOR ” 
2517 bie7ag 001414 BEQ WRTRKB “BRANCH . IF IT I 

sig IST Gocco far BRANCH UF STBRT SEC BAO SPOT 
2520 012746 411102 4g: MOVB = (R1) .R2 t UPDATE NEXT STARTING ADDRESS 
2521 012750 023702 001364 CNP MAXSEC, Re ‘NEXT BAO SPOT IS THE LAST SECTOR? 
2522 ee 01465 BLOS  WRTRKD’ “BRANCH IF IT IS 
25e3 «(Ol INC Re “NEXT = BAD + 1 
2509 012760 010237 005536 MOV ;NEXT STARTING 

SeSp pis 4 aes ! gis dat T15,(RLDs :TO SE Cone eoURT Sn 
2527 Ole772 105237 005620 WRTRKB: INCB  FMTDPB+10 “INCREMENT THE STARTING SECTOR 

g1e776 052721 100000 BIS @BITIS,(R1)+ MARK THE SSED SECTOR 
2529 013002 123711 005620 CMPB s-« FMTOPBS10,(R1) ;STILL ON ANOTHER BAD SPOT ? 
2530 013006 001771 BEQ WRTRKB “LOOP AGAIN 
2531 913018 123737 005620 001364 CMPB  s- F MTD P8410, MAXSEC IF START SECTOR » MAXSEC 
232 613016 101407 BLOS 1§ ; IMPORPER MFG INDOR.AATION 
2533 013020 004737 01624 JSR PC. RESTRT : START SAIN AND REBUILD FMG FILE 
2534 013004 012737 177777 001406 MOV #-1 PACK RESET THE MFG FILE AVAILABLE FLAG 
€535 013032 000137 011172 INP TABINT RESTART POINT 
ee 013038 Oee7lt 177777 1S: Cp #1 (RL) 10 SEE If ‘cre BAD SPOT IN TABLE 

2538 O13 411102 mMOVB (RI) Re UPDATE THE NE 
2533 13046 23/02 001364 CH MAXSEC Re * BAD tee LAST SECTOR ? 

4 Hea INC Re : BAD BaO SEC 
42 613056 pons es 005536 MOV RO. NEXT * NEXT Coat ING ADDRESS 

2543 013062 052711 100000 BIS sOtTisS. (RL) "MARK THE ACCESSED SECTOR 
2544 013066 013702 005536 WRTRKC: MOV NEXT RO *CALCULATE THE WORD COUNT 
2545 013072 162702 000002 SUB #2,R2 “ENDSECTOR = NEXT - 2 
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ou yer 01 po605e NOV ocTBL R2), R HOD CTR EDR oRecTOR O TO ENDING SECTOR 
4 MOVB  - FMTDPB+10? is sie Gi Lise rove sites 

o50 Qiziie jpb203 g06052 Sup WCTBL (RE) ,R3 ‘NORD COUNT FO FOR A SECTOR oF TO STARTING SECTOR 

2552 013le2 005403 NEG R30 GET THE eer ive WORD COUNT 
2553 O13igd 010337 005614 MOV R3, FMTDPB+4 ; LOAD THe CTR INTO DPB 
2ss4 0131 0004.°3 BR WRTRKE eL STARTING ADORESS 
2555 013132 012737 177777 O00SS36 WRTRKD: MOV #-1, NEXT :NO MORE BAO SPOT 
2556 013140 013702 001364 MOV MAXSEC, Re -LAST SECTOR 
2557 013144 ASL R2 ;WORD INDEX 
2558 013146 Ol oos0se MOV WCTBL(R2),R3  ;WORO CTR FOR THE ENDING SECTOR 
2559 13152 113702 005620 nove FHTDPB+10, "R2  : STARTING ADORESS 

a THE BSB sees Be aggre Fog erin cee 
52p5 Bigs 403 NEG R3 “NEGATIVE WORD COUNT 
e564 O1317e 010337 005614 HOY R3, FMTDPB+4 LOAD THE oie COUNT INTO DPB 

566 bt 3h78 wee 005620 WRTRKE: MOVB = FMTDPB+10,Re “STARTING BOO ADCRESS 
2567 013204 ASL R2 LOCATE THE E EFER ADORESS 
2568 013206 016237 00S7S2 O0SbI6 MOV RORTBL (R2) FuTDPASe BUFFER ROORESS 
2569 013214 112737 000163 005612 WRTRK2: MOVB HR THO FMTOPB+2 iste ite HEADER 8 DATA COMMAND IN TBL 
2570 Ol3see2 012737 013222 001124 MOV SLPERR LOOP ON ERROR ADDRESS 
2571 013230 012706 OO1100 MOV aStAcK SP TOAD STACK POINT 
3578 013034 037 024736 1S: JSR RO, RMO3 -GO FORMAT A TRACK 

Seog bi ssao a0 re is ORS por OEE Gr FULL 
$75 Oi zee 5737 005626 25: TSI ENTOPB+16 WATT FOR CO. eo TO COMPLETE 

2577 013252 | BPL 4§ *BsANCH IF NO ERROR 
2578 013054 012737 013302 001174 MOV #38, SESCAPE : ESCAPE TO 3$ ON ERROR 
2579 013262 737 015230 JSR PC, ERINDX iBEE WHICH ERROR 
2580 013266 104010 ERROR 10° : DRIVE 
2581 013270 104011 ERROR 11 i PERS ISTEN INS Ive UNSAFE ERROR 

cees Oisera «touts ERROR 13 Snare ea PARITY ERROR 
2584 013275 104014 ERROR 14 UNSAFE £! 
2585 013 104015 ERROR 15S /RORTROLEER ERROR DURING WRITE 
2598 013302 004737 015330 3S: JSR PC, LOP.CK iDRLY ON THE ERROR ? 
2587 013306 022737 000003 001346 CMP 83, RETRY ERROR RETRY LIMIT ? 
e588 013314 901403 BEQ 4§ *BR IF REACHED 

89 013316 37 001346 INC RETRY “COUNT THE ERROR 
2590 013322 BR 1S TRY AGAIN 
2591 013324 00S037 001174 4g: CLR SESCAPE CLEAR ERROR ESCAPE ADDRESS 
o53e 013330 005037 001346 CLR RETRY CLEAR THE RETRY COUNTER 

goad CHECK THE TRACK JUST WRITTEN 

25% 013334 11 0001S3 005612 LTRK: MOVB § sWCKHD,FMTDPB+2 ;SET WRITE CHECK HEADER & DATA COMMAND IN TBL 
2597 013342 012737 013342 001124 MOV #. .SLPERR SETUP LOOP ON ERROR ADORESS 
3538 013350 £2705 001100 MOV aStACk eB > LOAD Mite: POINTE 

So Olsaed OOreio 1: DR og RO. RNOS iGo Eck Te Tock Tusa ORMATTED 
2601 013362 000774 BR 1S ‘WAIT FOR QUEUE IF FULL 
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2602 013364 005737 005626 2$: TST FMTOPB+16 ;WAIT FOR COMMAND TO COMPLETE 
sous 013379 BEQ 2 “NCH a NOT DCNE 

1 100131 BPL 8$ ig TCH F NO ERF R 
2605S 013374 113737 OOSS46 001350 MOVB RM. REG+RMDA, savSEC :GET THE SECTOR ADDRESS 
2606 013402 001005 BNE 38 ;BPONCH IF NOT SECTOR 0 
2607 O1Z404 013737 001364 001350 MOV MAXSEC,SAVSEC jRrSTORE TO LAST SECTOR +1 
2608 O134i2 005237 001350 INC SAVSEC INCREMENT TO LAST SECTOR + 
2609 013416 005337 001350 3s: OEC SAVSEC "ADJUST SECTOR TO THE ONE That FAILED 
2610 O1342e2 012737 013724 001174 MOV #10$,SESCAPE § ;: ESCAPE TO 108 ON ERROR 
bil S140 OOH 7 015230 : PC, ERINOX AE WHICH ERKOR 

seis 01943 104011 aie il Paka AE VE UNSAFE ERROR 
2614 O13440 104012 ERROR 12 UNL. CTARLE MASSBUS PARITY ERROR 
bls Qt yo 194013 ERROR 13 SOF TIME T MEOUT 

1 re 104014 ERROR 14 IVE E 
2617 013446 O37 040000 o0SssO BIT RACE , RM. REGHRMCSE sWRITE CHECK ERROR ? 
2618 0134S4 601005 BNE 4 
2619 013456 033727 OOSSSY BIT RM. REG#RMERL. (PCS+ {CHECK FOR DATA ERRORS 
2620 O1362 130620 .WORD DCK'OPI'DTE'HCRC'HCEIFER ;DATA ERROR BITS 
2621 O13464 001001 BNE 4§ : BR It SET 
goes 1 2468 10401 ERROR 16 * CONTROLLER/DRIVE ERROR DURING WRITE CHECK 
eves (Ol 005737 001314 ug: TST SOF SW jRE TRYING THE SECTOR 

Soe ree Need 13750 001174 a Bis SESCAPE hbo t RROR 
sosp gts e Big 33 16616 JSR PC RECORD poet a AAs SS srot 
2627 013510 012737 100000 ool41e MOV #BtTIS. HEADX jRESET THE USER 
ebes 013516 004737 017436 JSR PC, RESET T THE HEADE TITS 
2629 013522 104017 ERROR 17 iB SOR NOT ACCEPTABLE 
2630 013504 00S037 001174 cS: CLR SESCAPE RESET ESCAPE ADDRESS 
2631 013530 032737 O40000 o0° se BIT ¥ERR,RM.REG+RMOS’ :DATA ERROR ? 
2632 013536 001002 BNE b$ :BR IF IT IS 
2633 013540 1040204 ERROR 24 jhal Te CHECK ERROR 
2634 013542 00040! BR 7$ ; CONT INE 
2635 013544 104020 6S: ERROR 20 ‘DATA EHROR DURING WRITE CHECK 
2636 01354 013701 001350 7§: MOV SAVSEC, R1 *FAILING SECTOR ADORESS 
2637 013552 413737 0013S0 o0Sb20 MOVB  SAVSEC FMTDPB+10° ; SECTOR ADORESS 
2638 013560 301 ASL Ri -SETUP INDEX TO ADORESS WORDS 
g633 1358 015437 S7S2 005616 MOV AORTBL(R1), FHTOPG + - BUFFER ESS FOR FAILING SECTOR 

40 01 13761 001364 MOV MAXSEC, RI 1 ENDING SECTOR 8 
ebHl O14 005737 005536 Ist NeXT HOLE TRECK DONE ; 

64 81390 Wena 005536 MOV NEXT RI * LOAD BENCH ASAT ER ENDING SECTOR 
2644 013606 1fe701 00002 SUB 82, Ri “ADJUST TWO SECTORS 
2645 013612 C6301 138: ASL Ri’ “WORD INDEX 
264 013614 016102 oo60Se MOV WCTBL(R1),R2  ;WOROCTR FOR ENDING SECTOR 
2647 013620 113701 005620 MOVB FHTDPB+10, Rl STARTING ADDRESS 
2648 013624 006301 ASL WORD COUNT 
2649 01360 166102 0060S2 SUB RCTBL (RL), R2  :WORD CTR FOR STARTING SECTOR 
2650 013632 005400 NEG Re 
2651 013634 010237 001352 MOV SAVE THE WORD COUNT 
2652 013640 012737 177376 005614 MOV Roden ENTOPBH WORD COUNT FOR 1 SECTOR 
2653 013646 37 001314 INC SOF SW INDICATE THAT A RETRY IS IN PROGRESS 
2654 013652 000137 013214 JMP WRTRK2 REFORMAT ERROR SECTOR 
2655 01 3655 737 (001314 Qs: TST SOF SW “RETRY IN PROGRESS ? 
2656 «(Ol 1432 BEQ 11$ *BR IF NOT 
2b5? 013664 022737 O00002 001314 CMP 82, SOFSW ‘SEE IF LAST RETRY 
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2658 013672 001403 BEQ 9s -BR IF IT IS 
2659 013674 005237 001314 INC SOF SW j INCREMENT RETRY COUNT 

Sppf Bt egg 001364 005620 9S: Fog Raxsec, FMTDPB+10" Reopen LAST SECTOR ON THE TRACK 
2662 013710 001417 BEQ BA IF FIT IS 
2663 Oise 737 JSR pe Scauc ie rue TO CHECK REMAINING SECTORS ON THE TRACK 
2664 01371 37 001314 CLR SOF SW “CLEAR RETRY COUNTER 

ae Ot G Bours? 10S BR is OP. CK EIN CRCKING AERKOR’ 
5pp8 Bia 37 pana 001346 CMP 83; RETRY ERROR foray Feb 
2668 013736 OO14O4 BEQ 11$ BRR IT 1S 
2669 Era 005237 001346 INC RETRY COUNT THE RETRY 
2670 Ol 000137 013354 Imp 1$ ;00- THe fe CHECK AGAIN 
2071 013750 005037 001174 11S: CLR SeSCAPE L me T THE ERROR R RETURN ESCAPE ADDRESS 

spe Bt 3E0 pens Bi - CLR SOF SW ie ite § ale ware RETRY COUNT 
2674 013764 005737 TST NEXT 
2675 013770 100432 BMI +6 i BRONEH IF ae one 
2676 013772 000137 Ol26b6 IMP WRTRKA 
2677 013776 03e777 OO0Cue 165150 BIT  . #BIT1,aSHR ; LOOP On CURRENT TRACK ? 
2678 O14004 001402 BEQ 128 BR IF NO 
2679 014006 000137 012310 IMP WRTRKX a fe AGAIN heft ok SOE TRACK 
gb80 OF ALL MFG 

| 
1 12737 001412 128: MOV #81714, HEADX THE R WORD 

spas Buns BiSoa4 Boease N SRE TAG Be ea The ee aloe ohne he PER Ct 
2684 014004 022714 177777 14$: CM? eT cra. END OF TABLE ’ 
2685 O14030 OO1414 BEQ 16$ :BRANCH IF SO 
268] 014032 032714 O40000 BIT si TLY, (RY) *HAS THE SECTOR BE ASSCESSED ” 
2687 014036 001006 BNE 1S BRANCH JF 
gb88 ttn 052714 gvogg BIS SBIT1Y, (RY) > MASK CTOR TABLE 

1 1114 13S0 MOVB _—- (R4) .SAVSEC SECTOR ss 
2690 O140SO 004737 017436 JSR PC, RESET *RESET THE HEADER 
2691 O140S54 062704 o00002 15$: ADD 82.4 INCREMENT THE TABLE POINTER 
2692 014060 000761 BR 148 >LOOPING BACK 
e653 014062 O00240 16$: NOP ALL 

2695S O14064 004737 O1S466 WRTIRKZ: JSR PC, TRKTST -GET UPDATED TRACK AND CYLINDER ADORESSE* 
26% 014070 oo04De2 BR HOREAD "RETURN HERE IF DONE - DO QUICK CHECK OF L!SK 
2697 014072 000137 012310 JNP WRTRKX >CONTINJE WITH THE FORMAT 

2699 THIS CODE MAKES SURE EACH CYLINDER FORMATTED CONTAINS THE 
2700 ‘PROPER CYLINDER ADORESS. THE PROGRAM IS LOOKING FOR 
e701 “POSSIBLE POSITIONER ERRORS THAT MAY HAVE OCCURRED DURING THE FORMAT. 

2703 014076 005737 001316 HOREAO: TST MODE sVERIFY MODE ? 
2704 014102 001020 BNE 9$ = NO 
270S OL4104 022737 066566 001340 CNP 8OG5665,PATA § ;PATTERN HAS BEEN ROTATED TO WORST CASE ” 
27 OiNilg 001575 BEQ SEOP ;YES 
2707 014114 O00>41 cle *CLEAR THE CARRY BIT 
2708 O14116 006037 001340 ROR PATA *ROTATE PATTERN 
2709 O14122 103003 BCC +10 ioeT SIGN BIT IF CARRY=1 
2710 014104 052737 100000 001340 Bis 881T15, PATA FROM BIT 
2711 014132 013737 001340 001342 MOV PATA PATB CET BOTH PATTERN 
2712 O14140 000137 011744 JMP CKADRS CONTINUE THE VERIFY OPERATION 
2713 014144 005037 001360 gs: CLR HEDERR CLEAR HEADER CHECK ERROR INDICATOR 
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14 O14 J PC, TB 00 T UP DRIVER TABLE 

ae isis nen o18518 1344 noe reser CK o) SE Up ’ FOR 5 sao SEFTON 
$71 BMI Wee i Sh 35e 14 MOV et fhtbeass aE ey 

18 6141 1 Oa7siH4 005616 MOV SRSUF  FMTDPB+6 jSET UP 
2719 O14?02 005037 CLR FMTDPB+10 THe see OR TRACK ROORESS FIELD 
2720 014206 013737 Wierd 005622 MOV BEGCYL EMTOPBS 12" eat CYLINDER 
2721 OL4214 112737 000173 O0Sbi2 MOVB BROLO,FHTOPB -SET UP HS EROERE, DATAL COMMAND 
738 he g1 4222 001124 MOV ee SPEER ise. "HOOP gE ADORESS 
7 142 1 11 MOV a IN 

ered Ol4es DONO? 024736 1S: ISR a, Tak SP :GO READ HEADER Te 

7 Bias pone h0 BR 1S er? fF Ode 18 FULL 
2727 014244 005737 O00S626 2s: TST FMTDPB+16 WAIT FOR COMMAND TO COMPLETE 

5558 Bld es Beet«@S Bee Or bee a 

2730 O142S4 A059 014336 001174 MOV #5$ SESCAPE : ESCAPE TO S$ ON ERROR 
2731 O14 004737 015230 JSR PC, ERINDX SEE WHICH ERROR 

a tia inet cor if PE Ee wee 4 

5330 Biiere tpuots ERROR 12 * UNC STEN pe iibe Boaitay” ERROR 
2735 014274 104013 ERROR 13 ;SOFTWARE TIMEOUT 
2736 014276 104014 ERROR 14 ORIVE UNSAFE ERROR 
2737 914300 032737 177577 005626 BIT BIC<HCE> , FHTDPB# 1g iis OEY ERROR A HEADER COMPARE ERROR ? 

£38 BGI Wicca, Enon ET etn tRolEEnvonrve.emmon yenre vine Hesoens 
2741 O14316 104022 ERROR 22 ; HEADER COMPARE ERROR VERIFYING HEADERS 
2742 014320 004737 015330 JSR PC LOP. CK ‘CHECK FOR LOOP ON ERROR 
2743 O14324 023737 037544 037554 4S: CMP RUF , BUFP -SEE IF CYL REAO EQUALS CYL EXPECTED 
2744 014332 001403 BEQ 6$ BR IF CYL CORREC 
2745 014334 104023 ERROR 23 *CYLINDER NOT CORRECT 
ore 014335 737 015330 S$: JSR PC, LOP. CK “CHECK FOR LOOP ON ERROR 
2747 «O14 3737 001320 001344 6&5: CMP ENOCYL;CYLCK § ;SEE IF LAST CYLINDER 
2748 O143°0 001002 BNE 7§ >BR IF NOT FINISHED 
2749 014352 137 O14S06 INP SEOP ENO OF FORMAT 
2750 014356 37 001344 7S: INC CYLCK : INCREMENT CYLINOER ADDRESS BEING CHECKED 
2751 O14342 022737 O01466 001344 CMP #822. , CYLCK “LAST CYLINDER ? 
e758 14379 304 BCT gs : NO 
e753 Hthk 72 10732 oo0004 005621 cHPE #4 FTOPB+ 11 ;LAST TRACK ? 

2 °S O144c2 337 001344 INC CYLCK HIRCREreNT CYLINDER ADDRESS 
2756 O14406 625737 001320 001344 CMP ENOCYL, CYLCK tes CYLINOER ? 
2757 O14414 OO17S2 BEQ 6$ “EXIT IF IT IS 
2758 QIH4ig gor 937 001344 CLR CYLCK ;YES LAST CYLINDER 
2759 «O14422 037 O00S622 CLR FMTDPB+12 *RESER CYLINDER # TO O 
2760 O14426 006037 005520 CLR FMTDPB+10 *RESET TRACK AND SECTOR # 
7 Oise 005937 Dobe CLR FMTDPB+16 jRESET gkyL INOER Pm 

? 14436 013746 001322 MOV BEGCYL,-(SP) SAVE GCYL 
2763 O14442 013746 0013e6 MOV BEGTRK, - (SP) 
2764 OL4446 005937 001326 CLR BEGTRK 
2765 O14452 00037 0013e2 CLR BEGCYL 
2766 O14456 004737 015710 JSR PC SETHDR -SET UP BUFFER 
e767 Ol4462 012637 001326 MOV (SP)+,BEGTRK § ;RESTORE BEGTRK 
2768 O14466 012637 OOl3e2 MOV (SP)+;BEGCYL § :RESTORE BEGCYL 
2769 O14472 000660 . BR 1S 
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014474 004737 015776 
014500 005237 O0Sbee 
014504 a 2770 

e771 
e772 
e773 
e774 
e775 
2776 

2778 
2779 
2780 
e781 014506 

1 001410 
1451 7 
14514 0013 

e785 014520 004737 016732 
2786 gies es 017070 61 

faa Ole 118737 oor Bosele 
e789 O14S44 OO40S7 024736 
2790 QO14SS50 005610 
e791 Q145Se 000774 
e7fe O14SSH 005737 O0S626 
2733 014560 wore 
e7H O1l4Sbe O01 001466 00S622 
e793 =014870 112737 00S6e21 
e7% 014576 105037 
e737 ~O1460e Ol 157700 005614 
He: Mitat4 01 005616 

14616 11 163 O0S6ie 
2800 nts ata 024736 

Saud Bives ogre 
2803 014634 005737 005626 
e804 014649 001775 
2805S O14642 100043 
e806 Ol4644 00Se37 001346 
e807 O146S0 Ge2737 000003 001346 
e808 014656 101362 
e809 014660 122737 000037 005620 

salt BLMEre 113737 00SS4%6 001350 
e8le 014676 001003 
2813 014700 O12737 000037 001350 
2814 O14706 113737 0013S0 O00S6e0 
cele nate 113701 001350 

S313 Biurss Brest oosb16 
e818 014730 012737 187700 fu0S614 
2839 014736 0661 005614 

014744 1346 
e8el 014750 000725 
eBee 014752 001215 
28e3 014756 005737 0012.6 
e6e4 014762 001403 
2825S 014764 104401 0°3606 

BOs 
MACY11 30( 1046) ai 6:06 P 
GET VALUE FOR SOF hare SurTCH OAP este 

8$ JSR PC. UPDACY -SET UP FOR NEXT CYL 
INC Futope+ie2 “ADVANCE TO NEXT CYL 8 
BR 18 *GO READ NEXT HEADER 

.SBTTL ENO OF PASS ROUTINE 

3 JHHINHHHHNHHHHHIHHHNHHEBBHBHH HEHEHE HE 
tk INCREMENT THE PASS NUMBER (SPASS) 
:#IF THERES A MONITOR GO TO IT 
:#IF THERE ISN’T JUMP TO DONE 

SEOP: 
cs: TST EDIT TEST LAST TRACK ? 

BEQ 11 F NOT 
CLR RETRY CLEAR RETRY COUNT 
JSR PC, SORT2 ;SORT THE USTAS 
ISR pc’ TEXT iSET ae te THE BUFFER 

MO ren OPE Tbpa+2’ NOPE FORMAT COMMAND 
6S: JSR RO, RNOS’ -CALL THE DRIVER 

FMTOPB 
BR 6$ ;LOOP IF QUEQU FAILS 

7§: TST FMTDPB+16 ALL ? 
BEQ 7$ ;BRANCH TF NOT 
MOV #822. .FMTDPB+12 ;CYLINDER ADORESS 
MOVE = #4, FN TDPB4+11 TRACK NUMBER 

Se PRISED, eerdesen simp cant NOV. «SUED FRTBPatG pM eparee 
MOVE san Fi FMTDPB+2 ; iBT ER £00 AND DATA COMMAND 

gS: JSR RO, RMO3 “CALL THE DRIVER 
FNTOPB 
BR 8S sLOOP IF QUEUE FAILS 

9s TST FMTOPB+16 “ALL DONE ? 
BEQ 9¢ “BRANCH IF NOT 
BPL i1s SEXIT IF NO ERROR 
INC RETRY 
CNP 83, RETRY OVER 3 TIMES ? 
BHI as ‘BRANCH IF IT IS 
CMPB «831. FMTDPB+10 ;LAST SECTOR ? 
BLE 118 “BRANCH IF ALL SET 
hove iene , SAVSEC {FOUND THe FALLING SPOT 

NOV SAVSEC : THE LAST SECTOR IS A BAD SECTOR 
10$:  MOVB aavste, FNTOPB+10° THE NEW STARTING SECTOR 

nove SAVSEC, AL LOOK THE WORD CTR ANO BUFFER 

MOV Re eTBL(RL), ruTopase ner ADDRESS 
MOV #-(268.#32') FMTDPB+4 ;WORD COUNT 
RDO WCTBL(R1), FMTDPB+4 “WORD COUNT 
CLR RETRY jRESET THE RETRY FLAG 
BR g$ BACK 

11S: INC SDEVCT INCREMENT THE DEVICE COUNT 
TST MODE “FORMAT OR CHECK MODE 
BEQ 128 BR IF CHECK 

FORMAT COMPLETE 

SEQ 00S2 
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88
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001214 

164024 

001340 
00134e 

MACY11 30( 1046) 
ENO OF PASS ROUTINE 

BR 138 
128: TYPE =, MCCNPT 
138: TYPE NUMERR 

MOV SERTTL,-(SP) 
TYPDS 
TYPE SCRLF 
TST bEVMP 
BEQ 14 
DEC SPASS 

14S: NOP 

INC SPASS 
BIC #100000, SPASS 
DEC (PC)+ 

SEOPCT: .WORD 1 
BGT SDOAGN 
MOV (PC)+,9(PC)+ 

SENDCT: .WORD 1 
SEOPCT 

SGETH2: MOV ae42. RO 
BEQ SDOAGN 
RESET 

SENDAD: JSR PC, (RO) 
NOP 
NOP 
NOP 

SDOAGN: 
JMP a(PC)+ 

SRTNAD: .WORD DONE 
DONE: STB  S$AUTOB 

Q 2 
TST DEVMP 
BEQ 4§ 
IMP MSFX 

2 BIT #SWO, ASR 
BNE 1$ 
IMP MO 

1S MOV #STACK, SP 
TST 
BEQ 
INP CKAORS 

3S MOV $133331,PATA 
MOV #133331 ;PATB 
IMP CKADRS 

4g: INC SPASS 
cS: INC STESTN 

INC SDEVCT 
BR c$ 

REJEC1: TYPE  ,SCRLF 
TYPE > MESG4 
HALT 
JMP 28200 

21-JUL-77 16:06 PAGE S4¥ 

; FINISH THE MESSAGE 

Save SERTTL FOR TYPEOUT 
;G0 TYPE--DECIMAL ASCII WITH SIGN 

;ALL ASSIGNED DEVICE DONE ? 
BRANCH IF ALL DONE 
; RESTORE THE PASS COUNT 

;; INCREMENT THE PASS NUMBER 
1: DON ALLOW A NEG. NUMBER 

;;YES 
;;RESTORE COUNTER 

;;GET MONITOR ADDRESS 
:BRANCH IF NO MONITOR 

*:CLEAR THE WORLD 
::G0 TO MONITOR 
ji SAVE ROOM 

OR 
:ACTLI 

; ; RETURN 

; RUN UNDER APT 
;NQ 
ALL DRIVES ARE DONE ? 
BRANCH IF ALL DONE 
NEXT ORIVE FROM APT DEVICE MAP 
“SEE IF SWR O SET 
BR IF SET 
ASK FOR NEXT DRIVE 
RESET STACK POINTER 
:VERIFY MODE ? 

D0 THE FORMAT OR CHECK AGAIN 
INITIATE PATTERN 
: INITIATE PATTERN 
“LOOP ON CHECK 
‘GARBAGE CODE FOR APT 

5 5 SEG AE SE 0b SE AE AE SE HE 0 SEE SE A SSE EE SE a a a a a a a a a 2 a a a 

SE@ 0053 
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.SBTTL SUPPORT SUBROUTINES 

+) HNHNHHHNHHHNHEHHHHHHIEHHN EHH HHH Eat abe
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By TO3!B1 708 Sor Tae TIMEQUT ? 

88
 

Bs
 “5 

ors 
; § ; THIS ROUTINE DETERMINES THE ERROR TYPE 

@ 015230 01014% ERINOX: MOV R1,-(SP) sSTORE R1 
2 9 015232 00SO01 oosb2b CLR R1 , , iCLEDR Rl 

a5 Batok . WORD BTS Pate tattoo at hy EE A FE ine 
1025 BNE S$ -BR IF OFFLINE 

00S626 BIT FMTDPB+16, (PC)+ 5 HECK POOR T 
WORD 8ITle if. sISTENTLY UNSAFE 

& I BNE u§ *E.2 IF Ut ¥E 
5. 54 035787 005626 BIT FMTDPB+16, (PC)+ ;CHECK ERKOR TYPE 
$260 “WORD = BIT11'BITIO S UNCORRECTABLE MASSBUS PARITY ERROR ” 
Sebe 001013 BNE 3S BR IF PARITY ERROR 
S264 033727 005626 FMTDPB+16.(PC)+ : CHECK 

208 

P
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033727 005626 BIT FMTOPB+16,(PC)+ ;CHECK ERROR TYPE 
.WORD  BITOH ; i ERROR ? 

1 3 1$ : YE 

{ Is: INR THE RETURN INDEX ae § ‘ e 

55501 5S: INC RI ERENT Te RETURN TNE 
12 1 3$ INC Ri TURN INDEX 

eats Reset 4g: INC R1 ST SERENT uy 3 RETURN NOEX 
2310 015316 006301 S$: ASL Ri : THE I 
2911 015320 O60166 oD000e ADO R1.2(SP) ‘DEVELOP THE RETURN ADDRESS 
2912 O15304 012601 MOV (SP)+ Ri *RESTORE Rl 
e313 5326 000207 RTS PC *RET 

e316 ROUTINE TO CHECK FOR LOOP ON ERROR 

2917 015330 032777 OO01000 163616 LOP.CK: BIT #SW09, JSHR :LOOP_ON ERROR ? 
2918 015336 001402 BEQ 1$ BR IF NOT 
2919 015340 000177 163560 JNP SSLPERR GO TO THE LOOP ON ERROR ADDRESS 
ge O1S 905037 001174 1S: CLR SESCAPE "CLEAR THE ERROR ESCAPE ADDRESS 

1 015350 005626 IT FMTOPB+16. (PC)+ ':CHECK FOR ’FATAL’ ERROR 
2322 015354 O7e00e “WORD BITIN!BITIS!BITI24BITIO'BITOL ;’FATAL’ ERROR SITS 

S353 Bless alo on iP erie. 1 004000 oosss4 BIT SWLE,RM.REG+RMER] ;WRITE LOCK ERROR ? 
2925 015366 001402 Q 3$ sBR'IF NOT 
2926 015370 000137 O14S06 2s: INP SEOP TERMINATE THE FORMAT 
2327 015374 000207 38: RTS PC : RETURN 

gae9 THIS ROUTINE SETS UP THE INPUT TABLE FOR THE DRIVER ROUTINE 

2931 015376 113737 001220 005610 SETTBL: MOVB ORIVE,FMTDPB  ;SET UP DRIVE 8 
2932 015404 105037 005613 CLRB  FMTOPB+3 CLEAR HIGH ORDER AORS BITS 
2933 015410 013737 001356 O00S614 MOV MWC. FMTOPB+4 § LOAD UP WORD COUNT 
2994 015416 012737 037554 O00S616 MOV SBUFP.FNTDPB+6 ;LOAD UP CURRENT RORS 
2935 015424 105037 005620 CLRB  - FMTDPB+10 “SET SECTOR TO ZERO 
2936 015430 113737 001306 005621 MOVB § BEGTRK,FMTOPB+11° ;SET UP STARTING TRK ADRS 
2937 015436 013737 001322 O00S6b2e MOV BEGCYL,FMTOPB+12 ;SET UP STARTING CYL 



EQS 
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21-JU-77 15:32 SUPPORT SUBROUTINES 

S444 005037 005626 CLR FMTDOPB+16 ;CLEAR RMO3 STATUS 
S450 013737 O0013e6 001334 MOV BEGTRK,TRKCNT SET UP PARTIAL CYL TRACK COUNT 
S456 013737 001330 001332 MOV TTRKS, tTRKSC SET UP TOTAL TRACKS COUN 
S464 000207 RTS PC SRETURN FROM SETUP 

; THIS ROUTINE CONTROLS THE DISK ADORESSING AND TOTAL TRK COUNT 
;IT IS ENTERED AFTER EVERY TRK OPERATION 

15466 005337 001332 TRKTST: DEC TTRKSC >SEE IF LAST TRACK 
15472 001472 BEQ 38 ; BRANCH IF LAST TRACK 
Su74 022737 OO0CO04 001334 CMP #4. , TRKCNT 1S THIS THE LAST TRACK IN THE CYLINDER ” 

Peg goes 5s 5 NT 8 P TRACK WITHIN CYLINOER to esas BRazs? Ne ETOP +I : FONT «HUMBER 
5514 022737 001466 O0Sb2e2 CMP #822. ,FMTDPB+12 ;LAST CYRINOER AND LAST TRACK ? 
ier 003019 BGT cs * NO 
6.94 e273? 000004 c0Sb2!1 CMPB #4, FMTDPB+11 © LAST TRACK ? 
5532 003004 BGT cs :NO 
S534 005337 001332 DEC TTRKSC *DECREMENT ONE TRACK 
S540 001447 BEQ 38 BRANCH IF LAST TRAC 
S542 000403 BR 1§ :DON’ T DESTORY. THE CAST TRACK OF CYL822 
SS44 004737 016054 S$: JSR PC, UPDATK “UPDATE TRACK ADORESS IN BUFFER 
S550 00044! BR 2s “EXIT 
S552 005037 001334 1S: CLR TRKCNT “CLEAR TRACK COUNT FOR NEXT CYLINDER 
S556 105037 00S621 CLR8 FMTDPB+11 *RESET TRACK ADDRESS TO 0 
S562 005237 O0Sb22 INC FMTDPB+12 ‘UPDATE CYLINDER NUMBER 
5566 22737 OO1467 O0Sbe2 CMp #923.,FMTDP8+12 ;LAST CYLINDER REACHED ? 
S574 00302S BGT 4S NO 
5576 013746 001322 MOV BEGCYL,-(SP)  ;SAVE BEGCYL 
S602 013746 001326 MOV BEGTRK,-(SP)  ;SAVE BEGTRK 
5606 005037 001322 CLR BEGCYL’ “RESET THE STARTING CYL 
S512 005037 001306 CLR BEGTRK "RESET THE START TRACK 
S516 SoH? 37 015710 JSR PC. SETHOR INITIATE HEAD HORDE 
Sh22 005620 CLR FNTDPB+10 *CLEAR TRACK AND SECTOR 
5h26 00S622 CLR FMTDPB+12 CLEAR CYLINDER # 
5632 005037 005526 CLR FMTDP8+16 CLEAR STATUS 
5636 012637 001326 MOV (SP)+,BEGTRK § ;RESTORE BEGTRK 
cE42 01 001322 MOV (SP)+'BEGCYL § ;RESTORE SEGCYL 
S646 0004 BR 2s 
5650 004737 015776 4g: JSR PC, UPDACY UPDATE CYLINDER NUMBER IN BUFFER 
5654 062716 oo0002 2$: ADD 82; (SP) "ADD TWO TO RETURN AORS 
5560 000207 38: RTS pc’ : RETURN 

;THIS ROUTINE SETS UP WC & BA FOR REMAINING SECTORS 
SAFTER WRITE CHECK ERROR 

S66e 013737 001352 005614 SCAWC: MOV SAVWC ,FMTDPB+4 ;SET UP WC FOR REMAINING SECTORS 
S670 062737 001004 005616 ADO #516. FMTOPB+6 ;SET UP BA FOR REMAINING SECTORS 
S676 005237 005620 INC FMTOPB+10 ;ADVANCE TO NEXT SECTOR IN TBL 
$70e 005037 001314 CLR SOF SW RESET RETRY COUNTER 
5706 000207 RTS PC RETURN TO COMPLETE TRK FORMAT 

-THIS ROUTINE SETS UP THE CYLINDER ADRS, FORMAT BIT, TRACK_AND 
SECTOR ADRS IN MEMORY WITH THE STARTING CYL - TRK INFORMATION 
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2994 015710 013701 001364 SETHOR: MOV MAXSEC,R1 ;SET UP SECTOR COUNT 
2995 015714 Ol 000001 001212 MOV #1, $TESTN : FOR OF 
52% lees 1 B3 MOV ° SET INTER IN RO 

1 1 1 MOV GCYL, Re ;PUT STARTING CYL # IN Re 
2998 015732 952708 140000 BIS #140000, Re ;BIT 15,817 14 ARE SET FOR 144 SPC 3/14/77 
2999 (015735 01 001326 MOV BEGTRK,R3 PUT STARTING TRK 8 IN R3 
3000 g1p7He swag. RG i JUSTIEY TRACK ADRS 
3091 Ol 005737 001362 TST SEC30 ;SEE IF 30 OR 32 SECTOR MODE 

318 pievee peeeeS 10000 Bee ES on0. Re i BR TE eras cton FORMAT BIT 
a8 Bt eoee 1 1S: MOV ae 0 sR WRITE IN Se PBER OF CORE THE CYL ADRS 
XS 015760 010320 MOV R3. (RO)+ ‘WRITE IN HEADER AREA OF CORE THE TRK ADRS 
x 915762 052709 001000 ADD aSl2.,RO *SET UP FOR NEXT HEADER 
3.5? 615766 INC ‘UPDATE SECTOR ADRS FOR NEXT HEADER 
3.38 015770 005301 DEC Ri : MAINTAIN COUNT OF SECTORS 
3033 (015772 002371 BGE 1§ “BRANCH IF NOT LAST SECTOR 
310 015774 000207 RTS PC ‘EXIT - TE ADERS ARE LOADED INTO CORE 

B12 -THIS ROUTINE UPDATES THE CYLINDER AORS OF THE HEADER WORDS IN CORE 

3014 915776 13701 001364 UPDACY: MOV MAXSEC, Ri sSET UP SECTOR COUNT 
3015 016002 612700 037554 MOV SET UP, HEADER POINTER IN RO 
3016 O160068 010046 MOV BUFF AO 
3017 016019 bo5e2 1S: INC aa CREME FOR NEXT CYLINDER 
3018 O16012 ON 177400 BIC #177400 (RO)+ ‘RESET TRK AORS TOO 
3019 016016 Ol2e702 001000 MOV #512. Re ‘DATA FIELD LENGTH 
3020 016822 013720 001340 2s: MOV PATA, (RO)+ FILL BUFFER 
3021 016026 013720 001342 MOV PATB’ (RO)+ “FILL BUFFER 
3622 016032 162702 SUB #4, Ro *END OF DATA FIELD ” 
3023 016036 001371 BNE 2s :NO 
3024 016040 00S301 DEC Ri *COUNT SECTORS 
3025 O16042 002362 BGE 1$ *BRANCH IF NOT LAST SECTOR 
3026 O16044 012602 MOV (SP)4+, Re *RESETORE THE Re 
3027 01604 005237 O01212 INC STESTN * INCREMENT TEST NUMBER FOR EACH CYLINDER CHANGE 
3028 *GARBADE COOE FOR APT 
3023 0160S2 000207 RTS PC “EXIT 

3031 THIS ROUTINE UPDATES THE TRACK ADRS OF THE HEADER WORDS IN CORE 

3033 016054 013701 001364 UPDATK: MOV MAXSEC RI ;SET UP SECTOR COUNT 
3034 016060 012700 037554 MOV 8BUFP, RO >SET UP HEADER POINTER INR 
3035 016064 005720 TST (RO)+ *POINT HEADER POINTER TO The - SEC ADRS 
3036 016066 062710 oco400 1S: ADD #400, (RO) * INDEX. TRK ADRS 
3037 016072 062700 001004 ROD #516. ,RO >SET UP FOR NEXT HEADER 
3038 016076 005301 DEC Ri “COUNT SECTORS 
3039 016100 002372 BGE 1$ BRANCH IF NOT LAST SECTOR 
a0 016102 000207 RTS PC EXIT 

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

3044 016104 012737 O16162 OOD004 ST.CLK: MOV #STCLK1,Q8ERRVEC <SET UP VECTOR FOR P CLK 
3045 Ol6ll2 005037 000006 CLR geeRevette -NEW PSWd 
30% 016116 005777 163154 TST aSLKC CHECK FOR KW11-P 
3047 Ol6122 013746 001302 MOV sbvec™ -(SP) “VECTOR ADDRESS 
3048 016126 012776 016312 000000 MOV #CLOCK, a(SP) “SET UP KW11-P VECTOR 
3043 016134 062716 000002 ADD #2, (SP} “POINT TO PSW 
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3050 016140 012736 000300 MOV #PREa(SP)+ :PSW - PRI 6 
3051 O16144 012777 177777 163126 MOV #-)  aSLKCSB *LOAD COUNTER BUFFER 
3052 016152 012777 OO013S 163116 MOV 8135, aSLKCSR § ;SET CLK - CNT UP 
3053 016160 OO00426 BR STCLK3 
3°54 016162 900004 STCLK1: ADDO Sp ;RESTORE THE STACK POINTER 
3055 016166 0127 16232 000004 MOV aStCLk2,a c -CHANGE ERROR VECTOR 
3056 016174 005777 163106 TST aSLKS sLOOK FOR KW1I-L 
3057 01627 01376 901319 MOV SLLVEC,-(SP)  ;KW11-L VECTOR ADORESS 
x8 OlbAN O01 16312 O00000 MOV BCLOCK’a(SP) § ;SET UP KWL1-L VECTOR 
3059 016212 16 000002 ADD #2, (SP) INCREMENT VECTOR ADDRESS 
3060 016216 012736 000300 MOV BPRG, 3(SP)+ :PSW - PRI 6 
3061 Ol6e"2 012777 000100 163056 MOV #100° a$LKS SET KWL1-L INTERRUPT ENABLE 
3062 016230 o00402 BR STCLK3 
3063 Dibese 062706 oooco4 STCLK2: ADO #4, SP RESTORE THE STACK POINTER 
3064 016236 012737 000006 000004 STCLK3: MOV #6, JHERRVEC RESTORE THE ERROR VECTOR 
200 016244 000207 RTS PC 

3067 THIS CODE PRINT THE ABORT MESSAGE AND LET 0.P. RESTART 

Oe 01624 105737 001150 RESTRT: TSTB  SAUTOB RUN UNDER APT ? 
3070 016252 001016 BNE 1§ “BRANCH IF SO 
3071 O16254 004737 9021772 JSR PC, STKINT “ENABLE TO READ 
3072 O16260 104401 034204 TYPE  ,MESGe :IMPORPER MFG INFORMATION 
O75 016264 104411 ROLIN 
3074 016266 012601 MOV (SP)+,R1 sLOCATE THE READ IN LINE 
3075 O16e70 105711 TSTB (R11) > TERMINATOR BY <CR> 
3076 016272 001406 BEQ 1$ “BRANCH IF SO 
3077 016274 121127 000131 CMPB OO s«(R1), #’Y ENTER Y ? 
3078 016300 001403 BEQ 1S ;BRANCH IF SO 
3073 016302 000000 HAL T OTHERWISE HALT 
3080 016304 000137 codz00 IMP 3#200 : JUMP TO 200 IF HIT START SWITCH 
3081 016310 000207 1S: RTS PC sEXIT 

3083 THIS CODE SERVICES A CLOCK INTERRUPT EVERY 16MS 

eee 016312 012746 oo0de0 CLOCK: MOV #16. ,-(SP) ;PUT MILLISECONDS ON THE STACK 
3086 016316 004737 030404 JSR PC, RPTMR GO REPORT TIME 
3087 016322 RTI *RETURN AND CONTINUE 

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

3091 016324 012706 001100 OENTER: MOV 8STACK, SP s INITIALIZE THE STACK 
3092 016330 005737 Ocdie26 18: TST TRNSWT “ALL ACTIVITY STOPPED ? 
3093 016334 001375 BNE 1$ ;BR IF NOT 
3094 016336 000005 RESET -CLEAR THE BUS 
3035 016340 000137 010046 IMP M18 START AGAIN WITH DRIVE SELECTION 

3097 ROUTINE TO TYPE THE PRESENT DISK ADORESS. ENTERED BY TYPING ’CONTROL C’ 

3099 O16344 117746 162612 NEWSVC: MOVB  aSTKB,-(SP) ;READ FROM TTY BUFFER 
3100 016350 042716 177600 BIC 8tC17?, (SP) STRIP PARITY 
3101 016354 022627 000017 CMP (SP)+, B15. -CONTROL-0 ? 
3102 016360 001406 BEQ 1§ ‘YES 
3103 016362 005777 162574 TST aSTKB ‘CLEAR DONE BIT 
3104 016366 012777 000100 162564 MOV #100, aSTKS ?ENABLE TTY INTERRUPT 
3105 016374 000002 RTI 
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HOS 
MACY11 30(1046) 21-JUL-77 16:06 PAGE S9 
SUPPORT SUBROUTINES 

1S: JSR PC, STKINT ; INITIAL VECTOR 
TYPAOR: CLR PSH SET PROCESSOR TO PRIORITY 0 

MOV ROENTER,CNTLC — ; CHANGE 1 gh TURN ADDRESS 
TYPE » DORIS" ; ; PRESENT 

'C! 
MOV bnTDPB+12, -(SP) ’-PUT THE CYLINDER ADDRESS ON THE STACK 
JSR PC $SB20 -CONVERT IT TO DECIMAL 
JSR  §SUPRS “TYPE 1T 
TYPE PC tne ; SPACES 
TYPE jt :?7? 
CLR ~(SP) CLEAR THE STACK 
MOVE § FMTDPB+11,(SP) PUT THE TRACK RODRESS ON THE STACK 
JSR PC, $5220 ‘CONVERT IT TO DECIMAL 
JSR PC’ SSUPRS TYPE IT 
TYPE RLF :CR-LF 
MOV BNEWSVC, 28TKVEC ;RESTORE ENTRANCE TO THIS ROUTINE 
RTI : RETURN 

; PARAMETER ENTRY ROUTINE 

: MOV #AOR, RB :PARAMETER TABLE ADDRESS 
JSR PC, PARENT GET THE PARAMETERS 

PARENT: MOV RI, -(SP) -SAVE R3 
MOV STABLE, R3 *PARAMETER TABLE ADDRESS 

1S MOV (R3)+, 38 *ADORESS OF PARAMETER NAME 
BEQ 9s :BR IF _AT END OF TABLE 
TYPE ; TYPE THE PARAMETER NAME 

3$ -WORD O SADORESS OF PARAMETER NAME TEXT 
MOV (R3)+,R2 ; MAXIMUM PAROE TER atu 
MOV (R3)+;R5 jADORESS OF 
MOV (RS), -(5P) *C rterore OF PERAMETER 
TYPOS i TYPE, THE CURRENT VALUE OF THE PARAMETER 
TYPE , SLASH : 
ROLIN READ. THE KEYBOARD 
MOV (SP)+,R1 - INPUT ASCII STRING ADDRESS 
JSR RS,CK:DIG *CHECK THE DIGIT(S) 
1$ CARRIAGE RETURN ONLY ENTERED 
9$ ;PERIOD ONLY ENTERED 
6$ “ILLEGAL INPUT 
S$ “TERMINATED WITH A 
6$ TERMINATED WITH A 
7$ TERMINATED WITH A 

SS: MOV Re, (RS) ;MOVE NEW VALUE TO 
BR 1S’ ;GET MORE PARAMETE 

6S: TYPE BADENT "BAD ENTRY 
SUB bb, R3 * DECREMENT TTHE TABLE POINTER 
BR 1° “TRY AGAIN 

7§: MOV Re, (RS) NEW VALUE 
BR 9s’ EXIT 

Qs: MOV STABLE, R3 "RELOAD THE PARAMETER TABLE ADDRESS 
BR 1S TRY AGAIN 

9S: MOV (Sp 4, R3 ;RESTORE RQ 
RTS PC +RETURN 

;THIS ROUTINE LORD THE BAD SECTOR INTO USTAB TABLE 
“CALL SEQ JSR PC,RECORD 

SEQ 0058 

CARRIAGE. RETURN 

aeARAMETER LOCATION 
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3168 ALL REGISTER USED ARE DESTORIED 

3164 016616 (12701 003434 RECORD: MOV 8USTAB+10, RI -TABLE ENTRY IN RI 
3165 o1 Gee? ji 177777 1S: CMP 8-1, (RL) AN OPEN No He THE TABLE 

1 1 1421 BEQ 3$ : BRANCH 
3167 Ol 023711 O0Sb22 CMP FMTDPB+12, (R1) ;CYLINOER fUnBER SHATCHES ? 
3168 Dibba 091916 BNE 2s BRANCH Io NOT 
3169 O1 123761 O00S621 000003 CMPB =-s FMTDPB411,3(R1) ;TRK NUMBER MATCHES ” 
3170 016644 001004 BNE 2s *BRANCH IF NOT 
3171 O1bbH6 123761 O00S620 o00002 CMPB ss FMTDPB+10,2(R1) ;SECTOR NUMBER MATCHES ? 
3172 O16654 OO1416 BEQ 4§ “BRANCH TO EXIT, IF THE SPOT HAS RECOREDED 
3173 016656 701 OO0004 2s: ADO #4.R1 “INCREMENT 4 BYTES 
3174 O1bbbe 022701 004424 CHP BuSTABSSI2. ,R1 END OF TABLE ? 

aie bt PRR ABAaPP BR 4§ :pRaNCH TFN THE PACK 
3177 016672 019711 o0sb22 90 3S: Ov FNTDEB+1e, RI) L) Loe T THE CYLINDER § 

S178 Biebon 1352] BBrSes Beoode Noy gavaee, ach apsRl) it ORs THE SECTOR NUMBER 
3180 016712 000207 4§: RTS PEXIT 
3181 016714 104401 001203 S$: TYPE PSCRLE 
3182 016720 104401 034103 TYPE | MESG3 THROW AWAY THE PACK 
3183 016724 000000 HALT 
3184 016726 000137 000200 IMP 28200 RESTART IF DESIRED ? 

319 -THIS ROUTINE SORT THE USTAB IN ASCENDING ORDER 
3187 *CALL SEQ JSR PC, SORT2 

3189 016732 012701 003434 SORT2: MOV suSTAB+G. ,RL —«; TOP_ POINTER 
3190 016736 Ole702e 000175 MOV Re -TOTAL 126 ELEMENTS 
3191 016742 012703 o04420 MOV ie tAa soe. ,R3 ; THE LAST ELEME 
3192 016746 O22711 177777 CMP #-1,(R1) “THE TABLE IS EPTY ? 
3193 016752 OO144S BEQ 4s QUICK EXIT 
319% 016754 021161 ococ0o4 1S: CMP (RL), YORI) COMPARE THE CYLINDER NUMBER 
3195 016760 101013 BHI 2s “SWITCH THE TWO ELEMENT 
3138 16762 103426 BLO 3$ INCREMENT POINTER 
31 16764 126161 000003 000007 CMPB  s«-S(R1), 7(R1) °C THE TRK NUMBER 
3198 016772 101006 BHI 2s :SHITCH ELEMENT 
3199 016774 103421 BLO 3s ; INCREMENT POINTER 
3000 016776 126161 o00002 coD006 CMPB = @(R1) , 6(R1) “COMPARE THE SECTOR NUMBER 
3201 017004 1061001 BHI 2§ >SHITCH ELEMENT 
3e02 017006 000414 BR 3$ S INCREMENT POINTER 
3203 017010 01114 2s: MOV (R1),-(SP) “SAVE THE N TH BLOCK 
ou B17 16146 poooge MOV 2(R1$,-(SP) > INTO STACK 

C 17016 Ol6i11 MOV 4(R1), (RI) ; SWITCH THE N+1 BLOCK TO N BLOCK 
32 % 170¢8 016161 000006 o00002 MOV 6(R1),2(R1) 
3207 017030 012661 000006 MOV (SP)+,6(R1) ‘LOAD THE N+1 BLOCK 
3098 0170394 012661 000004 MOV (SP)+)4(R1) 
3209 017040 062701 o00004 3S: ADD #4,R1 ' UPDATE THE TOP POINTER 
3210 Ol Beo1d3 CMP R1'R3 “REACH THE BOTTOM ? 
3211 017046 601342 BNE 1S BRANCH IF NOT 
3212 017050 005302 DEC Re j DECRENENT ONE SORT COUNT 
3213 9170°¢ 001405 BEQ 4§ HIF AL L DONE 
3214 0170°4 162703 o00004 SUB #4. R3 ACIS HE BOTTOM POINTER 
3215 617000 012701 003434 MOV sUSTAB+8. ,R1 RESET TOP POINTER 
3216 017064 000733 BR 1$ “BRANCH IF NOT ALL DONE 
3217 017066 000207 4S: RTS PC EXIT 
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3218 
3219 

355 
32ee 
3223 
3224 017070 012700 037554 
3225 017074 Ole701 020100 
see 917100 018702 177777 
3227 17104 010220 
3228 017106 005301 
3229 017110 001375 
3230 017112 01374 oni212 
S31 QI711G O1a7MG Oi1322 
3232 017122 013746 011326 
3233 017126 013746 001364 
329 017132 013746 001362 
3235 017136 012737 00037 
3236 017144 016737 177777 
3237 017152 012737 OOl466 
3238 017160 012737 OON004 
3239 017166 004737 O1¢710 
3240 017172 012637 001362 
3041 017176 012637 001364 
348 Ol7eue 12637 001.6 
30435 617206 012637 OOl3ee 
sous 017816 1276, OO14 4 
sue Ol7see Gieroe aareed 
3247 017206 012703 00000 
3248 17232 O11112 
3e43 91724 016162 900002 
3250 O17eN2 Gob 900004 
3251 0172046 O0f262 000008 
3252 017252 062702 001004 
3253 017256 005303 
3.54 017250 001364 
3255 O17202 OO0SO46 
3256 017264 O0SO46 
3.52 917266 O05046 
3.8 017270 012746 001414 
3259 017274 Ole746 037560 
3260 017300 012746 000005 
3261 017304 012746 002420 
3262 017310 O1 040564 
3263 017314 012746 05 
3264 017320 012746 003424 
3265 017304 01274 051630 
38 917390 005737 O01 be 
3267 017334 100402 
3268 017336 012716 0S2634 
3269 017342 01274 000013 
3270 017346 012701 004430 
3271 017352 012702 OS2634 
3272 017356 005737 001362 
3273 017362 190402 

oo000e 

MACY11_ 30( 1046 
SUPPORT SUBROU 

) 
TINES 

JO5 
21-JUL-77 16:06 PAGE 61 

CYL 822, TRK 4 

ORS ; MFG 
“SECTORS 10,12)14,16,........ 30, 16 BIT USER 
>SECTORS 11,13,15,17,........ 18 BIT USER 

TEXT: MOV SB8UFP,RO ;BUFFER ADDRESS 
MOV 8(258'%32.>,R1 :TOTAL WORD COUNT 
MOV #-1 Re ‘SET ALL LOCATIONS TO -1 

1S: MOV Re, (RO)+ “FULL THE BUFFER 
DEC 1 “ALL DONE ? 
BNE 1$ -LOOP, IF_NOT 
MOV STESTN, -(SP) : SAVE’ TESTN, BEGCYL , BEGTRK 
MOV BEGCYL | -(SP) : 
MOV BEGTRK, - (SP) : 
MOV MAXSEC, - (SP) -SAVE FLAG MAXSEC AND SEC30 
MOV SEC30, -(SP) : 
MOV #37, MAXSEC “SET MAX 31 SECTORS 
MOV #-1° SEC30 “ALWAYS IN 16 BIT MODE 
MOV #822. BEGCYL § ;LOAD LAST CYLINDER 
MOV 84, BEGTRK LAST TRACK 
JSR PC’ SETHOR ‘SET UP THE HEAD FIELD IN THE BUFFER 
MOV (SP)+, SEC30 RESTORE SEC30 AND MAXSEC 
MOV (SP)+;MAXSEC =; 
MOV (SP)+;BEGTRK =; 
MOV (SP)+,BEGCYL =; 
MOV (SP)+'STESTIN; 
MOV #89016, RI ‘LOAD SERIAL NUMBER TO EVERY SECTOR 
MOV #BUFP+4, Re “BUFFER LOCATION + 4 
MOV #32. ,R3 “TOTAL 32 SECTORS 

2S: MOV (R1)’ (Re) -1 ST SN 8 
MOV 2(R1$,2R2) ‘2 NO SN # 
CLR 4(R2) ‘THIRD WORD = 0 
CLR 6(Re) *1D = DATA PACK 
ADD #516. ,R2 “ADVANCE TO NEXT SECTOR 
DEC R3 ;DECREMENT ONE SECTOR COUNT 
BNE 2s “BRANCH IF NOT DONE 
CLR =(SP) "LOAD TABLE INTO SECTORS 
CLR -(SP) DUMMY PAIRS 
CLR -(SP) 
MOV #BAD16, -(SP) TABLE ADDRESS 
MOV SBUFP+4.-(SP)  :BUFFER ADDRESS 
MOV #5, -(SP3 >SECTOR COUNT 
MOV 8BAD18, -(SP) ‘TABLE ADORESS 
MOV #BUFP+4+516.,-(SP) ; BUFFER ADDRESS 
MOV 8S, -(SP) SECTOR COUNT 
MOV sUSTAB, -(SP) “USER DEFINED TABL 
MOV 8BUFP+44(516.#10.),-(SP) ;BUFFER ADDRESS 
TST SEC30 
BMI 3$ ;BRANCH IF IN 16 BIT MODE 
MOV #BUFP+44+(S16.#11.>, (SP) -RESET THE BUFFER ADDRESS 

3S: MOV 811. ,-(SP) SECTOR COUNT 
MOV sUSSAV, RI “TABLE ADORESS IN RI 
MOV #BUFP+4+°(516.%#11/>. RO <BUFFER RODRESS IN R2 
ts! SECO -BRANCH IF IN 16 BIT MODE 

SEQ 0060 
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3274 017364 012702 051630 MOV #BUFP+44+<(S16. ¥10.> “BUFFER ADORESS FOR 18 BIT MODE 
3275 017370 012703 0000!3 4g: MOV #11..R3 “SECTOR COUNT IN R3 
3278 917374 010108 MOV R1,RS :TEMPOR STORAGE 

17376 Sie7O4 000400 SS: MOV 8256. , RY <WORD COUNT = DATA FIELD OF ONE SECTOR 
3278 O17402 Olle? 6$: MOV (RL)+; (R2)+ LOAD TABLE INTO SECTOR DATA FIELD 
3279 017404 005304 DEC RY ;ALL DONE ? 

3 ae yee Bn Be Ri : : hae ADDRESS 
sR AE: pot 001010 ADD 8520. ,Re FTP ONE SECTOR 
3283 017416 005303 DEC R3 ; DECREMENT One SECTOR COUNT 
3234 017420 001366 BNE S$ “BRANCH IF NOT DONE 
3085 017422 012603 MOV (SP)+,R3 RETRIEVE NEXT SET OF SECTOR 8 
3286 O174O4 012602 MOV (SP)+/R2 “BUFFER ADORESS 
32087 017426 O12601 MOV (SP)+/RI TABLE ADDRESS 
3288 017430 010105 MOV R1,RS >TEMPOR STORAGE 
3289 017432 001361 BNE S$ BRANCH IF NOT DUMMY PAIR 
3290 017434 000207 RTS PC “EXIT 

3292 THIS ROUTINE RESET: 
3293 RESET THE BIT 14 OF THE 1 ST HEADER WORD OF THE BAD SPOT 
3294 CALLING SEQ; JSR PC, RESET 

at 
6 01749 013737 O0Sbe2 037544 RESET: MOV FMTDPB+12,RBUF _;CYLINDER_ADORESS 

98 017444 113737 005621 037547 MOVB = FMTOP8+11 RBUF+3° - TRACK ADORESS 
3299 0174S2 113737 001350 037546 MOVA § SAVSEC,RBUF+2 ;SECTOR ADDRESS 
3300 O17460 053737 001412 037544 BIS HEADX , RBUF -SET MFG BIT, RESET USER BIT 
3301 017466 113737 001220 005630 MOVB DRIVE. FMTX SETUP THE FOR OPERATION 
3302 017474 012737 177776 005634 MOV 8-2, FATX+4 WORD COUNT 
3333 017502 1120737 000163 005632 MOVE #WRTHD.FMTX+2 WRITE HEAD AND DATA COMMAND 
3304 017510 012737 037544 MOV BRBUF FMTX+6 =; BUFFER ADORESS 
3305 017516 113737 001350 005640 MOVE SAVSEC FMTX+10 :SECTOR ADDRESS 
3306 017504 113737 005621 005641 MOVB  FMTDPBS11,FMTX+11 ; TRACK ADORESS 
3307 017532 013737 O0S622 O05b42 MOV FMTOPB+12,FMTX+l2 :CYLINOER ADDRESS 
3308 017540 052737 010000 037S44 BIS #10000, REUF -ASSUM 16 BIT MODE 
3309 017546 005737 001 TST SEC30 IN 16 BIT MODE ? 
3310 017552 1004 BMI is “BRANCH IF IT IS 
3311 017554 042737 O10000 037544 BIC #10000, RBUF RESET THE FMT BIT 
3312 017562 004037 024736 1S: JSR RO, RMO3 ‘CALL THE DRIVER 
3313 017566 005630 FTX DPB ADORESS 
3314 017570 000774 BR 1S :BRANCH IF QUEUE FAILS 
$3165 017572 005737 OOSb46 2s: TST FMTX4+16 : DONE ? 
3316 017576 001775 BEQ 2s ‘BRANCH IF NOT 
317 017600 000207 RTS PC tEXIT 

3313 ; REMARK REEE SEERA E ERASE 

3321 -THIS ROUTINE IS USED TO CHECK IF AN 
$308 ASCII CHARACTER IS A DIGIT BETWEEN O AND 7. 

3304 MOV #ADR,R1 ADDRESS OF ASCII CHARACTER 
3325 : JSR RS, CK.OCT CHECK THE CHARACTER 
3326 RETURN} ‘CHARACTER IS NOT BE THEN 0-7 
3327 RETURN2 ‘CHARACTER IS IN Re AS A 
33 : -OCTAL DIGIT 
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3330 017602 121127 000060 CK.OCT: CMPB  =s- (R11), #°0 ;LESS THAN ZERO? 
3331 017606 103407 BLO 1S YES -- BRANCH 
3238 917610 eile? 000067 CMPB OS s«(R1), #°7 t GREATER THAN SEVEN? 

17614 101004 BHI 1S YES - — RCH 
3396 017616 11102 MOVB  (RL),R2 GET THE CHARACTER 
3335 017620 O8e702 177770 BIC 8tC7,R2 ‘STRIP AWAY THE ASCII 
3336 017624 008725 TST (RS)4+ “ADJUST FOR RETURN 
3357 017626 000205 1S: RTS RS + RETURN 

3339 - THIS ROUTINE IS USED TO CHECK _AN ASCII CHARACTER 
3340 SAND, DETERMINE IF IT IS A DIGIT BETWEEN O AND 9. 

3342 : MOV #ADR, RI -ADORESS OF ASCII CHARACTER 
3343 : RS, CK. DEC “CHECK THE CHARACTER 
3344 : RETURN ;NOT BETWEEN O AND 9 
3345 . RETURN2 *BETWEE;; O AND 9 
3346 : -R2 = DIGIT 

3348 017630 121127 O00060 CK.DEC: CMPB (RL), #0 ;LESS THAN ZERO? 
3349 017634 103407 BLO 1S “YES -- BRANCH 

so Ol 121127 000071 CMPB ss (R11), 8°9 GREATER THAN NINE? 
3351 017642 101004 BHI 1$ ;YES -- BRANCH 
3352 O17644 111102 MOVB  (R1),R2 “GET THE CHARACTER 
3353 017646 O42702 O00060 BIC #’0,Re -STRIP AWAY THE ASCII 
3354 017652 005725 TST (RSS+ *ADJUST FOR RETURN 
3366 017654 000205 1S: RTS RS + RETURN 

3357 ;THIS ROUTINE WILL CHECK AN ASCII CHARACTER TO 
3358 “DETERMINE WHAT IT IS. 
3353 -CALL 
3360 : MOV #ADR, Ri :ADORESS OF ASCII CHARACTER 
3361 : JSR RS, CK. CHR “CHECK CHARACTER 
3362 RETURN ADRI S UNKNOWN CHARACTER 
3363 : RETURN ADR2 ‘CARRIAGE RETURN ¥ (R1)=ADR+1 
3364 : RETURN ADR COMMA % (RIJ=ADR+1 
3365 : RETURN AODRY *PERIOOD * (R1)=ADR+1 
3366 : RETURN ADRS ;DIGIT BETWEEN O AND 7. 
3367 : RETURN ADR *DIGIT BETWEEN 8 AND 9. 
3368 : ;Re = DIGIT # (R1)=ADR+1 

3370 017656 105711 CK.CHR: TSTB = (R1) - "CARRIAGE RETURN? 
3371 017660 001417 BEQ 3$ iYES ~= BRANCH 
3372 017662 elle? ooo0s4y CMPB s(R1), 8’, : 
3373 017666 001413 BEQ 2s VES -- BRANCH 
3374 017670 lelle? oo00ss CMPB sR), 8”. "PERIOD"? 
3375 017674 001407 BEQ 1S “YES -- BRANCH 
337 017676 004537 017630 JSR RS,CK.DEC > *DIGIT"? 
3377 017702 OO0410 BR 4§ =NO -- BRANCH 
3378 017704 004537 017602 JSR RS, CK. OCT *OCTAL ? 
3379 017710 00S72S TST (RS)+ ‘DIGIT BETWEEN 8-9 
3380 017712 005725 TST (RS)+ “DIGIT BETWEEN 0-7 
3381 017714 005725 1S: TST (RS)+ ; PERIOD 
3382 017716 005725 2s: TST (RS) + > COMMA 
3383 017720 725 38: TST (RS)+ “CARRIAGE RETURN 
3384 017722 1 INC Ri "MOVE POINTER TO NEXT CHARACTER 
3385 017724 011505 4§ MOV (RS) ,RS UNKNOWN CHARACTER 
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eu 017726 o00020S RTS RS s RETURN 

THIS ROUTINE CHECKS AN ASCII STRING FOR LEGAL 
$389 ; CHARACTERS AND FORMS A DECIMAL VALUE BINARY NUMBER IN Re. 

3 MOV #A0R, RI ;ADORESS OF ASCIZ STRING 
: MOV SNUNM’ RO *MAX. MAGNITUDE OF INPUT NUMBER 

3393 : JSR RS, CK.DIG ‘CHECK DIGITS 
334 : TURN OR cis Y ENTERED -- R2=0 

9S : TURN **BERTOO™ ONLY ENTERED -- R2=0 
% : RETURN AOR SILLEGAL CHARACTER OR INPUT TOO LARGE -- R2=” 

3397 : RETURN DRY r=CR" -- Re = NUMBER 
3398 : RETURN ADRS = COMMA” -- R2 = NUMBER 
3393 : RETURN ADRES “PERIOD” -- R2 = NUMBER 

3401 017730 010446 CK.DIG: MOV RY, -(SP) SAVE RY 
3402 017732 O10346 MOV R3,-(SP) SAVE RB 
3403 617734 010246 MOV Re, -(SP) ‘SAVE THE MAX. SIZE ON THE STACK 
3404 017736 005002 CLR Ro ‘START WITH O 
340S 017740 005003 CLR R3 
348 ea: 005004 CLR RY 
3407 617744 604537 017656 JSR RS, CK.CHR CHECK ONE CHARACTER 
3408 0177S0 Oc0044 6$ ‘ILLEGAL CHARACTER 
3403 17752 00S2 9$ * CARRIAGE RETURN 

10 617754 O6n044 6$ : 
3411 017756 Ocd046 7§ :mie 
3418 917760 17764 1$ :DIGIT 0-7 
3413 017762 617764 1§ ‘DIGIT 8-9 
3414 017764 062705 ogo0004 1S: ADD #4,RS STEP RETURN POINTER PAST “CR” & “PERIOO™ RETURNS 
S15 baa 6303 25: ASL R3 ; INPUT NUMBER x2 

16 017772 610346 MOV R3,-(SP) ; SAVE #2 
3417? 017774 006303 ASL R3 ;# 
3418 017776 006303 ASL R3 ise 
3419 020000 062603 ADD (SP)+,R3 : (#2)4+(#8) = #10 
3420 oe000e 060203 ‘ADD R2,R3 ‘UPDATE THE INPUT NUMBER 
3421 020004 004537 017656 JSR RS; CK.CHR ‘CHECK ONE CHARACTER 
3422 020010 Oe00so 8S :TLLEGAL CHARACTER 
3423 020012 020034 cs ;CARRIAGE RETURN 
3404 020014 Ge0032 4g so 
3425 020016 3$ del 
3426 020020 017770 25 DIGIT 0-7 
we bepdee 017770 2s ‘DIGIT 8-9 

2B 105711 3S: TSTB (RD) =DOES A "CR" FOLLOW THE “PERIOD” 
29 001010 BNE QS BR IF NOT 
#10 9200 pos724 TST (R4)+ INCREMENT THE RETURN 

} 74 4§ TST (R4)+ INCREMENT THE RETURN 
3432 020034 005724 cs TST (RY) + INCREMENT THE RETURN 

6 CMP R3, (SP) ; CHECK Te TUDE OF THE NUMBER 
BGE 9§ “BR IF R TOO LARGE 

d2 BR as ;BYPASS INCREMEN 
33% OCOO4N 005725 6$ TST (RS)+ > INCREMENT RETURN PAST INVALID RETURN 
3437 penne 05725 7$ TST (RS)+ INCREMENT RETURN 
3438 0S QS: ADO RY, RS SETUP RETURN POINTER 
3439 Oc00S2 010302 9§: MOV R3'R2 ENTERED VALUE 
3440 020054 005726 TST (SP)+ “CLEAN MAX. SIZE OFF OF STACK 
441 012603 MOV (SP)+,R3 RESTORE R3 
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ean genn69 912604 MOV (SP)+. RY -RESTORE RY 
1150S MOV (RS) ,RS GET RETURN ADDRESS 

a4 020064 000205 RTS RS : RETURN 

3448 .SBTTL MACRO ROUTINES 

S448 
s43 .SBTTL ERROR HANDLER ROUTINE 

3451 ; © Se HG ME MEME SE HE HH HE HE HE HE SE HE HH SS bE SEE aS HEHE EE HE Ee EE EEE EEE 

3452 t ATHIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR COUNT, 
3453 '¥SAVE THE ERROR ITEM NUMBER AND THE ADORESS OF THE ERROR CALL 
3454 AND GO TO TYPERR ON ERROR 
3455 THE SWITCH OPTIONS PROVIDED BY THIS ROUTINE ARE: 

323 ;$ouIS=1 iiite TYPEOUTS 
34_8 -¥SW10=1 ie} Fre 
3459 : #S5W09=1 ee ON ERROR 
3460 ;#CALL 
sol i ERROR N ; sERROR=EMT AND N=ERROR ITEM NUMBER 

3463 020066 , SERROR: oxsur 

aued BETSSR APETSS o1372 HOV RL DORIVE SAARGE boarce Te Aree ERROR caLL 
3466 020074 010337 001374 MOV ATTN “ATTENTION REGISTER CONTENTS 
3467 920100 013737 O0S622 001366 MOV PatDPe? 12, DS.CYL’ ;CURRENT CYLINDER ADDRESS 

0106 113737 005621 001370 MOVB FMTDPB+11'0S.TRK :REQUESTED TRACK ADORESS 
Beo1y4 905797 OOSS44 TST RM.REG+RMBA =; NON- ER ADDRESS ? 
201 14 BEQ 7§ ‘BR iF RO FER ADDRESS 

3471 Oc0le2 013746 ooss44 MOV RH. REGHRMBA, -(SP) BUFFER ADORESS 
3472 020126 162716 o0000e2 SUB #2. (SP) ;DECREMENT THE ADDRESS 

73 Qe 13 0} 3697 1140 MOV 3(SP)+, SGDDAT iE THE BUFFER WORD WHICH DIDN’T COMPARE 
74 6501 40 7 OO1117 7S: INCB = SERFLG 1 THE FLAG 

3475 00142 001775 BEQ 7§ ::DON’T LET THE FLAG GO TO ZERO 
376 020144 013777 001116 161004 MOV STSTNM, DISPLAY : {DISPLAY TEST NUMBER AND ERROR FLAG 

070152 032 160774 BIT S81T10,aSWR *BELL ON ERROR? 
3478 020160 001402 BEQ 1$ >:NO - SKIP 
#173 020162 jo4401 001176 . TYPE gSbelt RING BELL 

ge 55158 0 El ot 158 18: AY P) SERRPC es OF BRtOR INSTRUCTION oe ; 

ae Bat ee TEb835 Nace 001132 SUB et StRRP 
83 Oe0204 117737 160722 001130 MOVB seeRrrc SITEMB -;STRIP_AND SAVE THE ERROR ITEM CODE 

Ea Je 777 O20000 160734 BIT 8B1T13, SWR +:SKIP TYPEOUT IF SET 
aS O73 1004 BNE 20s *: SKIP TYPEQUTS 

3186 O26e22 004737 020322 JSR PC. TYPERR ?:G0 TO USER ERROR ROUTINE 
348? Seveee 104401 001203 20s TYPE ~—s_  §CRLr 

3489 O20232 122737 000001 001226 CMPB = SAPTENV,SENV =; ;RUNNING IN APT MODE 
3490 620540 001007 BNE 2s NO, SKIP APT ERROR REPORT 
zh bog 443? 001130 0c72S4 MOVE SITEMB, 21S cet ITEM NUMBER AS ERROR NUMBER 

3 737 021052 JSR PC, $ATY4 :?REPORT FATAL ERROR TO APT 
3493 020254 000 21s: _BYTE 0 
HH Oe0ess 000 "BYTE 0 
349S 020256 000777 228: BR 225 ; ;APT_ERROR LOOP 
34% 020260 005777 160670 os: TST ISWR "HALT ON ERROR 
3497 Oe0e64 100002 BPL 38 >: SKIP IF CONTINUE 
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Oe0eb6 
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peusca 
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001000 160654 

001124 
001174 

OO1174 

001130 

001203 

032503 

MACY11 30( 1046) 
ERROR HANDLER ROU 

3$: 

4§: 

S§: 

BOb 
-JUL-77 16:06 PAGE 66 

=
r
 

S$ 
SESCAPE , (SP) 

: HALT ON ERROR! 
;; TEST FOR CHANGE IN SOFT-SWR 
::LOOP_ON ERROR SWITCH SET? 
;;BR_IF NO 
::FUOGE RETURN FOR LOOPING 
> CHECK FOR AN ESCAPE ADDRESS 

tS Pode Rete ADORESS FOR ESCAPE 

;THIS ROUTINE USES THE “ITEM CONTROL BYTE™ (SITEMB) TO DETERMINE 
;WHICH ERROR IS TO BE REPORTED 
* TABLE” (SERRTB), AND REPORTS 
CONCERNING THE ERROR. 

TYPERR: SAVRE 
CLR RO 
MOVB  SITEMB,RO 
DEC RO 
ASL RO 
ASL RO 

1S AbD RS RRTB. RO 
MOV ES 
BEQ 3S 
TYPE  ,SCRLF 
TYPE 

2s: .WORD 0 
38: MOV (RO)+, 4S 

BEQ S$ 
TYPE  ,SCRLF 
TYPE 

ug: .WORD O 
cs: MOV (RO)+,R1 

BEQ 20S 
CLR RS 
MOV (RO)+,RO 
MOV (RO)+/R2 
BEQ 178 
COM RS 
TYPE SCRLF 

10S: MOVE (RO)+,R3 
MOVB (RO)+,R4 

11S: ROR RY 
BCS 12 
MOV 3(R1)+,-(SP) 
TYPOC 
BR 138 

12e$: 
MOV a(R1)+,-(SP) 
TYPOS 

138: DEC R3 
BEQ 14§ 
TYPE _, LINSP 

IT THEN OBTAINS, FROM THE “ERROR 
THE APPROPIATE INFORMATION 

; SAVE_RO-RS 
;CLEAR RO FOR ERROR NUMBER 
;ERROR NUMBER 
;FORM INDEX FOR ERROR TASLE 

i ORM ERROR RESSAGE (EM) POINTER 
“BRANCH IF THERE ISN’T ONE 
: "CARRIAGE RETURN - LINE FEED 

;"EM™ POINTER GOES HERE 
;PICK UP DATA HEADER (DH) POINTER 
; BRANCH ; IF_NONE 
;CARRIAGE RETURN-LINE FEED 

;"DH™ POINTER GOES HERE 
;PICKUP DATA TABLE (DT) POINTER 
; BRANCH IF NONE 

DEC TMAL--BRANCH 
> SAVE J(R1)+ FOR TYPEOUT 
+60 TYPE--OCTAL ASCII(ALL DIGITS) 

;;SAVE 3(R1)+ FOR TYPEOUT 
::GO TYPE--DECIMAL ASCII WITH SIGN 
“MORE NUMBERS TO TYPE? 
: NO--BRANCH 
: YES--TYPE SEPERATORS 

SEQ 0065 
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3554 020455 000764 
3555 020460 005302 

sued 104401 001203 
3558 Of0470 005760 000002 
3559 OP0474 001404 
50 O 47 005105 
ee ES bbe 
see GF 2 1OWOL 930503 

S53 6 %& 012037 O20514 
oY O° 12 104401 
3565 & 14 000000 
¥-g 0 51g Oos719 
xe 6. 001003 
3558 0 2 062700 000004 
£59 0% Ono7sH 
3570 104401 001203 
3571 O2uS34 005705 
3572 O6205% 001332 
3573 Gc0S40 104401 032503 
3574 000727 
3575 Oc0546 104413 
3576 020550 000207 
3677 
3678 
3679 
3680 
3681 
3682 
3583 
3684 
3685 
3596 
3687 
3688 
3689 
3590 
3591 
3692 
3553 
3504 
3595 020552 105737 001173 
B% 20S 10002 

aa Stes Boon 
3559 Oc0S64 010046 

oT Gopeee 942890 BOnoRe 01226 
3602 020600 001011 
603 132737 000100 001227 
3604 020610 001405 
3605 020612 010037 cene22 
30 eNIg OOH737 Cel0He 

3608 020624 132737 OOO040 001227 
3609 020632 001003 

CO6 
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BR 118 - LOOP 
14$: C&C Re *MORE DH’ s° 

E 20$ :N0-~BRAN 
YPE SCRLF ger A NEW LINE 

TST 2(RQ) “ONLY A ’DH’ IN THIS REQUEST ? 
BEQ 1S$ ‘BR IF YES - BYPASS THE INDENT 
COM RS > INDENT? 
BNE 15S : NO- 
TYPE LINSP : YES--TYPE SPACES 

15S: MOV {RO)+, 168 *GET NEXT DH 
TYPE AND TYPE IT 

16S: .WORD 0 “DH POINTER GOES HERE 
TST (RO) -TYPE A’DT’ ? 
BNE 21$ ;OR IF A OT’ 
ADD #4. RO -T THE ’DF’ POINTER 
BR 14$ -SEE IF END OF ’DF’ BLOCK 

218: TYPE SCRLF ‘CARRIAGE RETURN-LINE FEED 
TST RS ; INDENT? 
BNE 10$ ; NO--BRANCH 

173: TYPE LINSP :YES--TYPE SPACES 
BR los LOOP 

20$:  RESREG RESTORE RO-RS 
RTS PC * RETURN 

-SBTTL TYPE ROUTINE 

© $i SAG 3-96-0606 36-3 SE SE 06 SE SE 8 SEE 06 SE 0 J 98 EEE SB 28 9 2 Sa 
t FROUT INE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
7% THE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
:#NOTEL: §NULL CONTRINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
: ENOTES SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REQUIRED. 
; #NOTES SFILLC CONTAINS THE CHARACTER TO FILL AFTER. 

* CALL: 
:%1) USING A TRAP INSTRUCTION 
ioe TYPE _, MESADR ;;MESADR IS FIRST ADDRESS OF AN ASCIZ STRING 
° # 

i TYPE 
3% ME SADR 
5% 

STYPE: STB  S$TPFLG ;;15 THERE A TERMINAL? 
BPL 18 -:BR IF 
HALT :*HALT HERE IF NO TERMINAL 
BR 38 : LEAVE 

18: MOV RO, -(SP) ; s SAVE 
MOV 32{SP), RO ::GET ADORESS OF ASCIZ STRING 
CMPB OO sSAPTENY,SENV —s ; ; RUNNING I MODE 
BNE :?NO.GO CHECK FOR APT CONSOLE 
BITB = SAPTSPOOL, SENVM ;:SPOOL MESSAGE TO APT 
BEQ 3NO,GO CHECK FOR CONS 
MOV 618 ;:SETUP MESSAGE ADORESS FOR APT 
JSR PC, SATY3 ::SPOOL MESSAGE TO APT 

61S: WORD *: MESSAGE ADORESS 
628:  BITB  sAPTCSUP,SENVM ;;APT CONSOLE SUPPRESSED 

BNE :: YES, SKIP TYPE OUT 

SEQ 0066 
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3610 CeO 112046 
zie ig 901005 

Sih 6x8 Oreo 
zis C S44 0 2716 O00002 

12 6 of feevi6 ooo 
217 O %56 001430 

S18 6 och bide om i ob4 1 
320 GO *56 005726 

a 553 6 e728 iow 
Se3 O'.674 105037 021030 
36e4 C 3700 000755 
22S 0.9702 004737 020764 
Jheb 1237e 9001172 
Se? O0°071e 001350 
58 020714 01374 001170 

3630 10S366 000001 
3631 O'97e4 peta 
3632 O0c07 0047. 020764 
3633 Oe0732 105337 021030 
3634 020736 000770 
3635 
33% 
3637 
3638 de0740 112716 d00040 
3639 Ge0744 004737 020764 
3640 020750 132737 000007 021030 
3641 020756 001372 
S42 0e0760 005726 
3643 Oe07be 000724 
S644 4 105777 160174 
3645 100375 
3646 O20772 116677 O00002 160166 
3647 021000 122766 000015 000002 
3648 021006 001003 
3649 G5 1010 105037 021030 
350 1014 000406 
3651 021016 122766 000012 900002 
3%Se 021024 001402 
3653 Q210e6 105227 
3654 021030 000000 
3655 021032 000207 
3656 
3657 
3658 
3659 
3660 
3661 
faa ost 34 1127397 000001 021300 

1042 11e737 000001 Oele76 
3664 021050 000403 
3665 1052 112737 000001 021300 

DOb 
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ae a a GR eT a 
TST (aps iiIF fERHINATOR POP IT OFF THE STACK 

60S: MOV (SP)+,RO > :RESTORE RO 
38: Roo #2, (SP) 3580 UST RETURN PC 

4g: ores BHT, (SP) * BRANCH IF <HT> 

cee BCRLF, (SP) : ;BRANCH IF NOT <CRLF> 

TST (SP)+ POP <CR><LF> EQUIV 
Sta ;; TYPE A CR AND LF 

CLRE SCHARCNT ; CLEAR CHARACTER COUNT 

SS: JSR PC STYPEC ::GO TYPE THIS CHARACTER 
6S: CMPBSFILLC,(SP)+  331S IT TIME FOR FILLER CHARS.? 

BNE 2S +: IF NO GO GET NEXT CHAR. 
MOV SNULL , - (SP) 55 GET OF FILLER CHARS. NEEDED 

7s: OECB =s«AA(SP) DOES A NULL NEED TO BE TYPED? 
BLT bs STYPEC i 3BR IF No--Go POP THE NULL OFF OF STACK 

DECB SCHARCNT -:CO NOT COUNT AS A COUNT 
3R 7$ ; ;LOOP 

sHORIZONTRL TAB PROCESSOR 

a ec 
; BITB #7, SCHARCNT j SBRANCH IF NOT AT 

TST (SP)+ POP SPACE OFF STACK 
GET NEXT CI BR es 

STYPEC: qrB este 

MOVB 2(SP) aSTPB ;;LORD CHAR TO RE TYPED INTO DATA REG. 
CMPB s«&CR,, OLSP) >:1S CHARACTER A CARRIAGE RETURN? 
BNE 1$ BRANCH IF NO 
CLRBS § SCHARCNT >: YES--CLEAR CHARACTER COUNT 
BR STYPEX > sEXIT 

1S: CMPB ss ALF, (SP) :1S CHARACTER A LINE FEED? 
BEQ STYPEX +s IF YES 

(PC)+ *:COUNT THE CHARACTER INCB 
SCHARCNT: .WORD 0 ;;CHARACTER COUNT STORAGE 
STYPEX: RTS PC 

.SBTTL APT COMMUNICATIONS ROUTINE 

© BEGG RRR RER RRR REAR REE EE EERE REE EERE SER REESE 

$ATY1: MOVE  &81,SFFLG >TO REPORT FATAL ERROR 
SATY3: MOVB 81,SMFLG ::T0 TYPE A MESSAGE 

BR gatyc 
SATYY: MOVB  9#1,SFFLG -;TO ONLY REPORT FATAL ERROR 

SEQ 0067 
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Raa) B10 t SATYC: 
1060 01004 MOV RO, -(SP) ;;PUSH RO ON STACK 

368 02 1062 010146 MOV R1. -(SP) PUSH R1_ON STACK 
3669 021064 105737 021276 TSTB  s- SMF-LG SHOULD TYPE A MESSAGE? 
3670 021070 0014S0 BEQ S$ 7: IF NOT: BR 
%7 Get 7a 000001 001226 CMPB sos RAPTENV,SENV =: OPERATING R APT? 
% Il 1031 BNE 3s :: IF NOT: 
3673 Oell02 132737 000100 001227 BITB § SAPTSPOOL,SENVM ;;SHOULD SPOOL MESSAGES? 
374 Be1119 So jes BEQ 38 *:TF NOT: BR 
%75 ile 1 000004 00004 MOV o4 (SP) ,RO ;:GET RESSAGE _ADOR. 

£3 51 148 pooors 1$: noe SMSGTYPE ; SEE 1 BSE W/ reer mm Pes ON? 
378 621130 001375 BNE 1S -: IF NOT: WAIT 
%79 021132 010037 001222 MOV RO, SMSGAD -:PUT AOOR IN MAILBOX 
3590 011% 195750 2s: TSTB ss (RO) + ::FIND END OF MESSAGE 

1 Oeil 1 BNE 2s 
382 Oell42 163700 001222 SUB SMSGAD , RO ;;SUB START OF MESSAGE 
2H Oe 1146 90°99 ASR RO 55GET MESSAGE LNGTH IN WORDS 

11 1 001224 MOV , SMSGLGT ?PUT LENGTH IN MAILBOX 
3685 021154 012737 OOO004 001206 MOV #4, SMSGTYPE -: TELL APT TO TAKE MSG. 

ee OSiler press Sov oa 1164 Ol 000004 021210 3S: MOV T4(SP) 4S -:PUT MSG ADOR IN JSR LINKAGE 
3688 021172 O6e7b6 000002 Od0004 ADD 12,4(SP) -- BUMP RETURN ADDRESS 
3689 Ge1e00 013746 177776 MOV 177776, -(SP) PUSH 177776 ON STACK 
3690 021204 004737 densse JSR PC, STYPE CALL TYPE MACRO 
3631 021210 oo0c00 4g: WORD O 
392 Oelel2 cs: 
3693 O212l2 105737 021300 10S: TSTB ss SFFLG -;SHOULD REPORT FATAL ERROR? 
369 Oelel6 OO14i6 BEQ 125 : IF NOT: BR 
3695 021020 005737 o0l2e6 TST SENV RUNNING UNDER APT? 
36% Oel2ee4 001413 BEQ 128 *:IF NOT: BR 
3697 021206 005737 001206 118: TST SMSGTYPE ::FINISHED LAST MESSAGE” 
398 Oel232 901375 BNE 11 *tIF NOT: WAIT 
3699 021234 017637 oO00004 001210 MOV S4(SP) SFATAL ;:GET ERROR 8 
3700 Oele4¥2 062766 oOc00d2 Oo00004 ADD #2, 4(SP) -- BUMP RETURN ADDR. 
3701 021250 005237 001206 INC SMSGTYPE TELL APT TO TAKE ERROR 
3702 Oe1254 105037 021300 1eS: CLRB = SFFLG CLEAR FATAL FLAG 
3703 Oel260 105037 021277 CLRB = SLFLG *:CLEAR LOG FLAG 
3704 Oe 1eb4 105037 021276 CLRB SMFLG == CL SSAGE FLAG 
370S 021270 012601 MOV (SP)+.R1 POP STACK INTO R1 
3706 Oele72 012600 MOV (SP)+'RO ::POP STACK INTO RO 
3707 Oele74 000207 RTS pC * + RE TURN 
3708 021276 ooo SMFLG: .BYTE 0 >: MESSG. FLAG 
3709 021277 000 SLFLG: .BYTE 0 LOG FLAG 
3710 021300 000 SFFLG: .BYTE O >: FATAL FLAG 
3711 021302 “EVEN 
3712 000200 APTSIZE=200 
3713 000001 APTENV=001 
3714 000100 APTSPOOL=100 
3719 000040 APTCSUP=04 

giz .SBTTL BINARY TO OCTAL (ASCII) AND TYPE 

3719 5 JHHHHBHHHHHHHHHGHHHBHBI HHH UHEEE HBB BEEHHEHEHEHE 
3720 THIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
3el . “#OCTAL (ASCII) NUMBER ANO TYPE IT. 
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3738 j #STYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF DIGITS TO TYPE 

3724 + MOV NUM, - (SP) ;;NUMBER TO BE TYPED 
3725 :% TYPOS CALL FOR TYPEOUT 
3726 +" .BYTE N -:N=1 TO 6 FOR NUMBER OF DIGITS TO TYPE 
Etats # -BYTE -:M=1 OR O t ADING ZEROS 

33 1% bs ha Uipbarse TPRo the ZEROS 
;# 

:#$T ---ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
He egies ORS tyBGc 
7H i MOV NUM, - (SP) NUMBER TO BE TYPED 
3735 ii TYPON *:CALL FOR TYPEOUT 

03 :#$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
3738 -¥CALL: 
3739 i MOV NUM, - (SP) ; NUMBER TO BE TYPED 
3740 * TYPOC CALL FOR TYPEOUT 

res EE OIE GEE coisas SO Wy SN SL ECAR ae I gr 
godd Ost ai4 051567 MOVB § (SP)+.SOMODE+1 ;;NUMBER OF Saas TYPE 
745 «(fel 16 ADD #2, (SP) >: ADJUST RETURN ADORESS 

ara 05 135 13308 1 021525 STYPOC eve STYEON SET THE ZERO FILL SWITCH 
48 851358 118535 vitae 021527 MOVB #86, SOMODE+1 SET FOR SIX(6) DIGITS 

3749 Oe 1342 112737 OO000S 021524 STYPON: MOVB #5, SOCNT SET THE ITERATION COUNT 
3750 0201350 010346 MOV R3;-(SP) : SAVE R3 
3751 Gel3S2 O10446 MOV R4)-(SP) SAVE RY 
3753 Beige 010S46 MOV RS. -(SP) : SAVE _RS 
7 1356 113704 021527 MOVB SOMODE+1,R4 ;:GET THE NUMBER OF DIGITS TO TYPE 

3754 021362 O0S4O4 NEG RY 
3755 021364 062704 O00006 ADD #6,R4 ; ;SUBTRACT IT FOR MAX. ALLOWED 
3756 021370 110437 021526 MOVB RY" SOMODE ::SAVE IT FOR USE 
3757 021374 113704 021525 MOVE SOFILL,R4 -:GET THE ZERO FILL SWITCH 
3758 001400 016605 000012 MOV t2(SP),RS :PICKUP THE INPUT NUMBER 

59 O21404 905003 CLR R3 *: CLEAR THE OUTPUT WORD 
760 021406 105 18: ROL RS *:ROTATE MSB INTO “C™ 

3761 O21410 OOO4O4 BR 3s GO DO NSB 
37 1412 006105 2s: ROL RS ::FORM THIS DIGIT 
3763 O1414 006 105 ROL RS 
3764 Oo1416 105 ROL RS 

eee ates tte 3$ ROL B37 RS GET LSB OF THIS DIGIT 
3568 neste iki 021526 DECB  SOMODE :: TYPE THIS DIGIT? 
3768 021430 100016 BPL 7§ BR IF NO 
3769 021432 042703 177770 BIC #177770,R3 *:GET RID OF JUNK 
3770 Oc1436 OOL0d2 BNE 4§ :: TEST FOR O 
3771 O21440 005704 TST RY :: SUPPRESS THIS 0? 
3772 Oel442 001403 BEQ S$ *:BR IF YES 
3773 Oel444 04 4g; INC RY ::DON’T SUPPRESS ANYMORE 0’S 
3774 Ocl446 052703 co00060 BIS #’0,R3 *MAKE THIS DIGIT ASCII 
3775 Oel4S2 052703 000040 cs: BIS 8’ (R3 *:MAKE ASCII IF NOT ALREADY 
3776 O214S6 110337 021522 MOVB  R3,8S : SAVE FOR TYPING 
3777 Oel462 104401 021522 TYPE =, 8$ :;GO TYPE THIS DIGIT 
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MACY11 30(1046) 21-JUL-77 16:06 PAGE 71 
BINARY TO OCTAL (ASCII) AND TYPE 

7$: DECB SOCNT ;;COUNT BY 1 
BGT es 7 +BR if pore TO 00 
BLT 6$ ;BR_IF 
INC RY : : INSURE LAST DIGIT ISN’T A BLANK 
BR 2s :3:GO DO THE LAST DIGIT 

6S: MOV (SP)4+,RS > RESTORE RS 
MOV (SP)+,R4 3; RESTORE RY 
MOV (SP)+,R3 ;RESTORE R3 
MOV 2(SP),4(SP) >: SET THE STACK FOR RETURNING 
MOV (SP)+, (SP) 
RTI ; ;RETURN 

8S: -BYTE O - STORAGE FOR ASCII DIGIT 
-BYTE QO t TERNINATOR FOR TYPE ROUTINE 

SOCNT: 93YTE OQ :sOCTAL DIGIT COUNTER 
SOFILL: .BYTE O 33ZERO FILL SWITCH 
SOMODE: :WORD 0 ;;NUMBER OF DIGITS TO TYPE 

.SBTTL CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

3 HNHIHIHHIHIHIHIHiHHHHHEHHHHBHHBHHHHHIHiHEHHEHE EE Et tt 
tATHIS ROUTINE IS USED To CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
;#SIGNED DECIMAL (ASCII) NUMBER RAO Nee IT. DEPENDING ON WHETHER THE 
;#NUMBER IS POSITIVE OR We GATIVE OR A MINUS SIGN WILL BE TYPED 
;#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS BE 
;#REPLACED WITH SPACES. 
“CALL: 
+ MOV NUM, -(SP) ;PUT THE BINARY NUMBER ON THE STACK 
1% TYPOS ::G0 TO THE ROUTINE 

STYPDS: 
MOV RO, -(SP) ;:PUSH RO ON STACK 
MOV R1,-(SP) PUSH R1 ON STACK 
MOV Re, -(SP) ::PUSH R2 ON STACK 
MOV R3,-(5P) PUSH R3 ON STACK 
MOV RS .-(SP) ieee RS ON STACK 
MOV #20200, -(SP) *SET BLANK SWITCH AND SIGN 
MOV 20(SP),RS ::GET THE INPUT NUMBER 
BPL 1$ tae IF INPUT IS POS. 
NEG RS >>MAKE THE BINARY NUMBER POS. 
MOVB = #’-, L( SP) MAKE THE ASCII NUMBER NEG. 

1S: CLR RO >: ZERO THE CONSTANTS INDEX 
MOV #SO0BLK.R3 >:SETUP THE OUTPUT POINTER 
MOVB = #”_—s, (R3)+ ::SET THE FIRST CHARACTER TO A BLANK 

2s: CLR Re >:CLEAR THE BCD NUMBER 
MOV SDTBL(RO),R1 § 33GET THE CONSTANT 

3S: SUB R1,RS j FORM THIS BCD DIGIT 
BLT 4§ “BR IF DONE 
INC Re :: INCREASE THE BCD DIGIT BY | 

4S: ADD R1,RS ADD BACK THE CONSTANT 
TST Re tT CHECK IF BCD DIGIT=0 
BNE S$ FALL THROUGH IF 0 
TSTB (SP) ::STILL DOING LEADING 0S? 
BMI 7§ BR IF YES 

cs: ASLB —s- (SP) : MSD? 
Bcc 6$ ;;BR IF NO 

SEQ 0070 
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MACY11 30(1046) 21-JUL-77 16:06 PAGE 72 
CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

MOVB —-1(SP) .-1(R3) ;;YES--SET THE SIGN 
6S: BIS #’0,Re 1 MAKE THE bed DIGIT ASCII 
7$: BIS #’ (Ro *MAKE_IT A SPACE IF NOT ALREADY A DIGIT 

NOVE Re, (R3)+ s#PUT_ THIS CHARACTER IN THE OUTPUT BUFFER 
+ g 

CMP RO, #10 ly AE Et oex 
, BLT 2s GO DO THE ext DIGIT 

By Bre HRB 
BR 6S’ 1866 SET neck fo ASC ASC 

QS: TSTB ss: (SP)+ ; ; WAS THe LSD THE Lest NON-ZERO? 
BPL 9§ BR IF NO 
MOVB  -1(SP),-2(R3) j SYES-=SET THE SIGN FOR TYPING 

9$: CLRB (3) SET THE TERMINATOR 
MOV (SP)+,R5 POP STACK INTO RS 
MOV (SP)+,R3 POP STACK INTO R3 
MOV (SP)+,R2 -:POP STACK INTO R2 
MOV (SP)+'R1 :POP STACK INTO RI 
MOV (SP)4’RO *:POP STACK INTO RO 
TYPE SOBLK >:NOW TYPE THE NUMBER 
MOV 2(SP),4(SP) ::ROJUST THE STACK 
MOV (SP)+' (SP) 
RTI ; RETURN TO USER 

SOTBL: 10000. 
1000. 
100. 
10 

SOBLK: .BLKK 4 

.SBTTL TTY INPUT ROUTINE 

© BUGGER EERE REESE REREREEREES 

ie 
STKCNT: .WORD O ; ;NUMBER OF ITEMS IN QUEUE 
STKQIN: .WORD QO ; INPUT POINTER 
STKQOUT: .WORD OQ : OUTPUT POINTER 
STKQSRT: .BLKB 7 ;; TTY KEYBOARD QUEUE 

a 
;¥TK INITIALIZE ROUTINE 
*¥THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE 
; #SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT 

CALL: 
+ JSR PC, STKINT 
- i RETURN 

$TKINT: CLR STKCNT sCLEAR COUNT OF ITEMS IN QUEUE 
MOV #STKGSRT . STKQIN : MOVE THE STARTING RODRESS OF THE 
MOV STKQIN, STKQOUT 5;QUEUE INTO THE INPUT & OUTPUT POINTERS. 
MOV #STKSRV. JSTKVEC ;j INITIALIZE THe KEYBOARD VECTOR 
MOV #200 aatKVEc+e 3; "BR LEVEL 4 
TST STKB “CLEAR DONE FLAG 
MOV +100, asTKS ENABLE TTY KEYBOARD INTERRUPT 
RTS PC ;:RETURN TO CALLER 

SEQ 0071 
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MACY11 30(1046) 21-JUL-77 16:06 PAGE 73 SEQ 0072 
TTY INPUT ROUTINE 

;#TK SERVICE ROUTINE 
;#THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT 
;#BY READING THE CHARACTER FROM THE INPUT BUFFER AND PUTTING 
;#IT IN THE QUELE. 
;#IF THE CHARACTER IS A “CONTROL-C* (tC) STKINT IS CALLED AND 
;#UPON RETURN EXIT IS MADE TO THE “CONTROL-C” RESTART ADDRESS (aCNTLC) 

$TKSRV: MOVB  aSTKB,-(SP) ; PICKUP THE CHARACTER 
BIC #0177, (SP) --STRIP THE JUNK 
CMP (SP), #3 31S IT A CONTROL C? 
BNE 1$ 3 | BRANCH IF NO 
TYPE SCNTLC >? TYPE A CONTROL-C (tC) 
JSR PC STKINT *: INIT THE KEYBOARD 
TST (SP)+ -:CLEAN UP STACK 
IMP JCNTLC : CONTROL C RESTART 

1S: CMP (SP), #7 :1S IT A CONTROL G? 
BNE es ;; BRANCH IF NO 
CMP #SWREG, SHR 215 SOFT-SWR SELECTED? 
BEQ 6§ :G0 TO SWR CHANGE 

es: 
CMP 87, STKCNT 5:1S THE QUEUE FULL? 
BNE 3$ :;BRANCH IF NO 
TYPE SBELL >?RING THE TTY BELL 
TST (SP)+ ::CLEAN CHARACTER OFF OF STACK 
BR S$ s sEXIT 

3S: CMP (SP), #23 :1S IT A CONTROL-S? 
BNE 325 +: BRANCH IF_NO 
CLR aSTKS *:DISABLE TTY KEYBOARD INTERRUPTS 
TST (SP)+ : CLEAN CHAR OFF STACK 

318: STB  a@STKS :WAIT FOR A CHAR 
BPL 31$ :*LOOP_UNTIL ITS THERE 
MOVB  aSTKB,-(SP) +;GET THE CHARACTER 
BIC #¢C177, (SP) 7:MAKE IT 7-BIT ASCII 
CMP (SP)+, bl -:IS IT A CONTROL-Q? 
BNE 318 BRANCH IF NO 
NOV #100, aSTKS jj REENABLE TTY KEYBOARD INTERRUPTS 

32S: INC STKCNT COUNT THIS CHARACTER 
CMP (SP), 8140 *:TS IT UPPER CASE? 
BLT 4§ >; BR IF YES 
CNP (SP), 8175 31S IT A SPECIAL CHAR? 
BGT 4§ ::BRANCH IF YES 
BIC #40, (SP) -*MAKE IT UPPER CASE 

4g; MOVE (SP3+,aSTKQIN ;;ANO PUT IT IN QUEUE 
INC STKQIN -: UPDATE THE POINTER 
CMP STKQIN, SSTKGEND ;:GO OFF THE END? 
BNE cs >? BRANCH IF NO 
MOV SSTKQSRT,STKQIN ;;RESET THE POINTER 

Ss: RTI ; ;RETURN 

3 REGGE GREGG RRR REESE RRER EERE RRR A KEES 

: KSOFTWARE SWITCH REGISTER CHANGE ROUTINE. 
#ROUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL 
t*¥SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAP 
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OZRMAB.P11 21-JUL-77 15:32 TTY INPUT ROUTINE 

3946 “¥CALL WHEN OPERATING IN TTY INTERRUPT MODE. 
3947 922260 022737 000176 001154 §CKSWR: CMP SSWREG, SWR r iS THe SOF SOFT-SHR SELECTED 
3948 001124 BNE 138 * EXIT 
3049 022270 105777 156664 TSTB = ASTKS 21S A chan NAITING? 
3950 022274 100121 BPL 185 *:IF NOT, EXIT 
$21 08587 47746 156660 MOVE KB, -(SP) ;}YES 

2716 177600 BIC #¢C17?, (SP) “MAKE IT 7-BIT ASCII 
3953 022306 021627 000007 CMP (SP), 8? -:1S IT A CONTROL-G? 
3954 O22312 001300 BNE 2s ::IF NOT, PUT IT IN THE TTY QUEUE 
3955 AND EXiT 

3957 © HEH HH HH HEE HE HE HE EE HE HE EE HE HEE EE EE EE RRR REE RRERE RARER 

3958 CONTROL IS PASSED TO THIS POINT FROM EITHER THE TTY INTERRUPT SERVICE 
3959 #ROUTINE OR FROM THE SOFTWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A 
3960 #CONTROL-G BEING TYPED, AND THE SOFTWARE SWITCH REGISTER BEING SELECTED. 
3961 022314 123727 001150 oo0001 &S: CMPB ss SQUTOB, b1 ARE WE RUNNING IN AUTO-MODE? 
392 022322 001674 BEQ 2s | ;BRANCH IF YES 
3963 022324 005726 TST (SP)+ CLEAR CONTROL-G OFF STACK 
3964 022326 004737 021772 JSR PC. STKINT :?FLUSH THE TTY INPUT QUEUE 
3965 022332 005077 156622 CLR astks : DISABLE TTY KEYBOARD INTERRUPTS 
$366 20% 112737 OO00001 001151 MOVB 81, SINTAG *3SET INTERRUPT MODE INDICATOR 

3968 022344 104401 023175 TYPE  ,SCNTLG ;;ECHO THE CONTROL-G (16) 
3969 022350 104401 Oe3202 SGTSWR: TYPE SMSWR TYPE CURRENT CONTENTS | 
3970 022354 013746 000176 MOV apReG. -(SP) SAVE SWREG FOR TYPEOU 
3971 022360 104402 TYPOC 3:G0 TYPE--OCTAL ASCTT TALL DIGITS) 
3972 022362 104401 023213 TYPE  ,SMNEW ::PROMPT FOR NEW SWR 
3973 022365 OOSO46 198: CLR (SP) ; }CLEAR_COUNTER 
3974 022370 OOSO46 CLR -(SP) THE NEW SWR 
3975 O22372 105777 156562 7§: TSTB = @STKS ?: CHAR THERE? 
3376 022376 100375 BPL 7§ :: IF NOT TRY AGAIN 

3978 O22400 117746 156SS6 MOVE  a@STKB,-(SP -:PICK UP CHAR 
3373 022404 042716 177600 BIC #10177, (SP *:MAKE IT 7-BIT ASCII 

3981 O22410 Oe16e7 c00003 CMP (SP), #3 i118 IT A CONTROL-C? 
3982 O2°414 001015 BNE 95 -BR IF NOT 
3983 022416 104401 023163 TYPE SCNTLC YES, ECHO CONTROL -C (4C) 
3384 Seeee 706 000006 ADD b& SP or AN UP STAC 
985 123727 001151 o00001 CMPB ss SNAG, #1 ; |REENABLE TTY KEYBOARD INTERRUPTS? 
398 022434 001003 BNE 8$ * BRANCH IF NO 
3987 020436 012777 O00100 156514 MOV #100, 3STKS ALLOW TTY KEYBOARD INTERRUPTS 
3388 022444 000177 156726 8S: JMP acNnTLc *:CONTROL-C RESTART 

3990 
3991 022450 021627 000025 gs: CNP (SP), #25 ;;1S IT A CONTROL-U? 
3992 022454 001005 BNE 10$ BRANCH IF NOT 
3993 022456 104401 023170 TYPE SCNTLU 57 YES ECHO CONTROL-U (ftU) 
3994 022462 062706 000006 20$: ADD ké. SP IGNORE PREVIOUS INPUT 
3336 022466 000737 BR 19$ *?LET’S TRY IT AGAIN 

3997 
022470 021627 000015 10S: CMP (SP), #15 i118 ITA coRD? 

3999 022474 001022 BNE 16S : BRANCH IF NO 
4000 022476 005766 oc00c4 TST 4(SP) ttYES, IS IT THE FIRST CHAR? 
4001 Q2esd2 001403 BEQ 118 : BRANCH IF YES 
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TTY INPUT ROUTINE 

MOV 2(SP), aSWR > ;SAVE NEW SWR 

a a ae ae $ oe «CR «LP 

CMPB 4 s«SINTAG, #1 i CN aE TTY KBO INTERRUPTS? 
BNE 1S$ : BRANCH IF NOT 
MOV #100, aSTKS : RE-ENABLE TTY KBD INTERRUPTS 

1SS: RTI ; > RETURN 
16$: JSR PC, STYPEC ECHO CHAR 

CMP (SP), #60 73CHAR << 0? 
BLT 18$ *:BRANCH IF YES 
CMP (SP), 867 CHAR > 7? 
BGT 18S * BRANCH IF YES 
BIC #60, (SP)+ ::STRIP-OFF ASCII 
ts (SP) 21S THIS THe FIRST CHAR 

ASL (SP) :3NO, get SENT 
ASL (SP) >: CHAR OVER TO MAKE 
ASL (SP) >: ROOM FOR NEW ONE. 

17 INC 2(SP) KEEP COUNT OF CHAR 
BIS -2(SP), (SP) >: SET IN NEW CHAR 
BR 7§ >:GET THE NEXT ONE 

18S: TYPE SQUES ri TYPE 7<CR)<LF> 
BR 20$ SIMULATE CONTROL-U 

.OSABL LSB 

5 SRE AEE 0 036-38 96 98 38 0 3 3 9 0 0 0 A A at 
:#THIS ROUTINE WILL INPUT A SINGLE CHARACTER FROM THE TTY 
:¥CALL: 
1 ROCHR = ;GET_A CHARACTER FROM THE QUEUE 
i RETURN HERE : CHARACTER IS ON THE STACK 
* ::WITH PARITY BIT STRIPPED OFF 

SROCHR: MOV (SP), -(SP) ::PUSH DOWN THE PC AND 
MOV 4(SP},2(SP) +: THE PS 
CLR 4(SP) *:GET READY FOR A CHARACTER 
CLR -(5P) * PUT NEW PS ON STACK 
MOV 864S, -(SP) PUT NEW PC ON STACK 

HS RTI ::POP NEW PC AND PS 

18: Ist STKCNT : WAIT ON A CHARACTER 

DEC STKCNT : :DECREMENT THE COUNTER 
MOVB  aSTKQOUT,4(SP) 3;GET ONE CHARACTER 
INC STKQOUT UPDATE THE POINTER 
CMP $TKQOUT, #STKOEND : OID IT G0 OFF G THE END? 
BNE $ BR IF NO 
MOV SSTKQSRT, STKQOUT’ ; ;RESET THE POINTER 

2s: RTI - + RETURN 
. HEB HG BHBHBH HEHEHE HHH HEH EHEHEBHEHEEBHHBBHHE 
sRTHIS ROUTINE WILL INPUT A STRING FROM THE TTY 
:*CALL: 
i ROLIN ; INPUT @ STRING FROM THE TTY 
- RETURN HERE ‘TADDRESS OF FIRST CHARACTER WILL BE ON THE STACK 
te t; TERMINATOR WILL BE A BYTE OF ALL 0’S 



LO6 
MAINOEC-11-DZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 76 SFe 0075 
OZRMAB.P11  21-JUL-77 15:32 TTY INPUT ROUTINE 

Mie 022712 010346 SROLIN: MOV R3,-(SP) . SAVE R3 

Peet BOERS aoa is ae sen R3 i CLEAR Ese KEY 
dpes Asse i8 pasa 023163 2s: CMP #STTYINSIS,R3  :;BUFFER FULL? 
4063 022726 1014S BLOS  4§ -:BR IF YES 
4064 022730 104410 ROCHR ::GO READ ONE CHARACTER FROM THE TTY 
4065 112613 MOVB (SP) +, (R3) :>GET CHARACTER 
4066 022734 122713 000177 10S:  CMPB #177, [R3) -:1S IT A RUBOUT 
4067 022740 001022 BNE 5$ ;:BR IF 
1068 G22742 005716 TST (SP) *:1S THIS THE FIRST RUBOUT? 
4069 O°2744 001007 BNE 6$ BR IF NO 
4070 0 274% 112737 000134 023144 MOVB = #’\,95 :: TYPE A BACK SLASH 
4071 O 2754 4o4401 023144 TYPE 9 
4072 6.2760 012716 177777 MOV b-1, (SP) ;;SET THE RUBOUT KEY 
4073 0 2764 005303 6S: DEC R3 > BACKUP BY ONE 
4074 pe 020397 023146 CMP R3, SSTTYIN - STACK EMPTY? 
4075 2 103434 BLO 4 He F YES 
4076 0.2774 111337 023144 MOVB  (R3), 9S ::SETUP TO TYPEOUT THE DELETED CHAR. 
4077 0 900 104401 023144 TYPE 9 ::GO TYPE 
1978 Oc. 304 O00746 BR GO READ ANOTHER CHAR. 
4079 023006 005716 cs: TST (SP) *>RUBOUT KEY SET? 
4080 023010 001406 BEQ 7§ : + BR RIF NO 
4081 O230l2 112737 000134 023144 MOVB = #”\., 95 :: TYPE A BACK SLASH 
4082 022720 104401 023144 TYPE 9$ 

Woes bo 3008 rae o0002s € GHPB (SP) aa) i CLEOR ROCTER A CTRE U? es: acs, +3 
408S Be 3n58 AST0d3 8s 3 F_NO 
4086 023034 104401 023170 TYPE SCNTLU -: TYPE A CONTROL “U™ 
4087 023040 000726 BR {s *:GO START OVER 
yo88 Qe3042 122713 oo00ze gS: CMPB #22, (RB) 21S CHARACTER A “TR”? 
4089 023 001011 BNE 3§ >: BRANCH IF NO 
4090 023-°S0 105013 CLRB = (RR) *:CLEAR THE CHARACTER 
4091 023252 104401 001203 TYPE  ,$CRLF >: TYPE A “CR” & "LFS 
1088 (255 401 023146 TYPE STTYIN :: TYPE THE INPUT STRING 
40 3 jbo 71? BR 2s GO PICKUP ANOTHER CHACTER 
4094 023964 104401 001202 4g: TYPE SQUES >: TYPE A '?? 

Bs Ba 000715 BR i§ CLEAR THE BUFFER AND LOOP 
4 372 iil 023144 3S: MOVB = (R3) 98 = ECHO THE CHARACTER 
4097 25075 1 023144 TYPE 
4098 023102 122723 O0001S CMPB 3—s«& 15, (R34 - CHECK FOR RETURN 
4099 023106 001305 >:LOOP IF NOT 
4100 023110 %3 177777 CLRB =s-_- -: 1 (R3) >: CLEAR RETURN (THE 1S) 
4101 023114 104401 001204 TYPE $L >: TYPE A LINE 
4102 023120 726 TST (SP)+ * CLEAN RUBOUT KEY FROM THE STACK 
4103 023122 012603 MOV (SP)+,R3 RESTORE R3 
4104 023124 011646 MOV (SP). -(SP) *: ADJUST THE STACK AND PUT ADDRESS OF THE 
4105 023126 O1 000004 oo0002 MOV 4(SP}_ 2(SP) 3 FIRST ASCII CHARACTER ON IT 
4106 023134 012766 023146 O00004 MOV eSTTYIN, 4(SP) 
4107 023142 RTI ; ;RETURN 
4108 O23144 000 QS: -BYTE O STORAGE FOR ASCII CHAR. TO TYPE 
4109 023145 000 “BYTE 0 :: TERMINATOR 
4110 023146 000015 STTYIN: .BLKB 15 RESERVE 15 BYTES FOR TTY INPUT 
4111 023163 136 006503 000012 §CNTLC: :ASCIZ 7#C/<1S><12) : CONTROL “C™ 
4112 023170 052536 005015 000 SCNTLU: .ASCIZ /tU/<15><12> CONTROL “LU” 
4113 023175 136 006507 GOO0l2 SCNTLG: .ASCIZ /16/«15><1l2> +: CONTROL “G” 
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TTY INPUT ROUTINE 

SMSWR: .ASCIZ ¢15)<12>/SWR = 

SMNEW: .ASCIZ / NEW = / 

-SBTTL POWER DOWN AND UP ROUTINES 

© 5 95-55-35 36 6 SE He 6 HEE HE aS HE SE HEHE HE HH EEE EEE EEE EER EEE 
‘BOWER DOWN ROUTINE 
SPURON: MOV rab Seta C 34861 FOR FAST UP 

MOV & VEC+ s PRTC: 

Ble nam a a y RL 796) iibudH Rd ON Stack 
MOV R3,-(5P) ‘PUSH RO ON 2 TACK 
MOV RY) -(SP) : PUSH RY ON STACK 
MOV RS, -(SP) :sPUSH RS ON STACK 
MOV aSMR.-(SP) 1 PUSH aSWR ON STACK 
MOV SP, SSAV ; SAVE 

BR 72 ;; HANG UP 

s REEL EGEE eo SERGE EGER EEE E RARE REE REAR ES EE ERE EE 
DOWER Ue ROUTINE 
sPuRuP: nov SSILLUF  Q8PWRVEC ; j4SET FOR FAST DOWN 

SSAVR>, 5 , 4 

CLR SSAVRI> bi MALT LOOP FOR THE TTY 
1S: INC SSAVRE :iHAIT FOR THE INC 

MOV (SP)+, aSAR POP STACK INTO aSWR 

my aie ae amet Ins 
MOV (5P)+)R3 : 3 POP Srck NTO R3 
MOV (SP)+'R2 POP STACK INTO Re 

ye eet PO aes Na 
Hoy a340, Oh asuRVEC’ pa] ha THe ER DOWN VECTOR 
TYPE it REPORT THE POWER FAILURE 

SPWRMG: .WORD  PMSG ::POWER FAIL MESSAGE POINTER 
MOV (PC)+, (SP) RESTART AT BEGIN 

SPWRAD: glORO BEGINe * RESTART ADDRESS 

SILLUP: HALT +1 THE POWER UP SEQUENCE WAS STARTED 
BR 2 BEFORE THE POWER DOWN WAS COMPLETE 

SSAVR6: 0 ::PUT THE SP HERE 

-SBTTL TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 

Nee bedehebet det edabadabeded-telsdebefeb-faieia! 
t ETHIS ROUTINE IS USED TO TYPE AN ASCIZ NUMBER SUPPRESSING THE 
;#LEADING NUMBERS. 
CALL 
i MOV SNUMADR,-(SP)  ;;FIRST ADDRESS OF ASCIZ STRING 
«i ISR PC, aaSSUPRS 

SEQ 0076 
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4170 

4134 023376 010046 
4173 023400 016600 000004 
4] fs hy 
41 4 
iizs fesilg fee 60 

i Rely Gor 
4] Bs 010037 O23426b 
Bl 104401 
4181 Oe 000000 

4 ] 
yy} 0 
4185S 
4186 
4187 

i188 ies 
er 
W194 
4195 

dias 36 16637 023465 12 GeRce piesa” pogone 
4199 023450 004737 023472 
00 O234S4 062716 oon 

don Goaied Glaate 
4-5; 023466 000000 9x00000 
4e04 
4205 
4206 
4207 
4208 
4209 
¥210 
Wel} 
¥el2 
4e13 
YP1y 
4e1S 
4216 
4217 
ig18 pesi7e ete n02 

we) Gbieaa 16/5 Bee 
Yeee 023510 Olee0l 
4203 O0e3Sle Ot esos 
42204 023514 12737 OOOOle 023570 
42S Oe3See 012704 023602 

NO6 
MACY11 30(1046) 21-JUL-77 16:06 PAGE 78 
TYPE NUMERICAL ASCIZ STRING SUPPRESS LEADING ZEROS 

SSUPRS: MOV RO, -(SP) . SAVE RO 
V 4(§P) RO : s PICKUP THE POINTER 

1S: TSTB (RO) : TERMINAL ? 
Q es ;;BR I 

CMPB 810, (RO) + ::1§ THIS AN ASCII “0” ? 
Q 1§ ;3BR IF 

2s: ¢ RO : BACKUP BY “1° 
MOV RO, 3S i 1 BAVE FOR TYPING 
TYPE :3GO 

3: WORD 0 *:ASCIZ POINTER GOES HERE 

= 
4 

<
 Ma SPORE + Reet Re ate STACK 

RTS PC + RETURN 

-SBTTL SINGLE LENGTH BINARY TO DECIMAL ASCIZ ROUTINE 

RH HHHHBHBBHHHHBHHH HBB EEE 
:RTHIS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN 
j HUNG IGNED DECIMAL ASCIZ NUMBER. 

1 MOV NUMBER -(SP) -:PUT BINARY NUMBER ON THE STACK 
1 JSR PC, Js$SBeD = CALL 
i RET *: ADDRESS OF THE 1ST ASCIZ CHAR.IS ON THE STACK 

$SB2D: MOV 2($P) 1$ ;;SAVE BINARY NUMBER 
MOV #1, -(SP) -:SET POINTER 
JSR PC, J8SDB2D *:CALL DOUBLE LENGTH CONVERT 

Esse) bueeeiniee PTE 
RTS SP ’ + RET ERN 

1S: .WORD 0,0 

.SBTTL OOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

5 SSE SE SESE 363636369638 6 6 6 0 0 0 0-0-3 3-9 9 0 9 a EG SE EE 
THIS ROUTINE WILL CONVERT A 32-BIT BINARY NUMBER TO AN UNSIGNED 
;*DECIMAL (ASCII) NUMBER. THE SIGN OF THE BINARY NUMBER MUST BE 
j SPOSITIVE. 

+ MOV #PNTR,-(SP) ;;POINTER TO LOW WORD OF BINARY NUMBER 
ie JSR PC, ae$0820 
i RETURN >; THE FIRST ADDRESS OF ASCIZ 

:sIS ON THE STACK 

$0B2D: SAVREG ;;SAVE REGISTERS 
MOV 2(SP),Re -:PICKUP THE DATA POINTER 
MOV #SDECVL. RO *:GET ADDRESS OF “SOECVL” STRING 
MOV RO. 2(SP3 *:PUT ADDRESS OF ASCIZ STRING ON STACK 
MOV (RO)+,R1 -:PICKUP THE BINARY NUMBER 
MOV (R2)+’R2 
MOV #10. 48 ;;SET UP TO DO 10 CONVERSIONS 
MOV SSTNPWR, RY *: ADDRESS OF TEN POWER 

SEQ 0077 
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MACY11 30( 1046) 

1$: CLR 
es: 

38: ROO 

4§: 

STNPWR: 145000 

BO? 
21-JUL-77 16:06 PAGE 79 

DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

SSTNPWR+2,RS 

),R1 

le. 

era PARTIAL 
; SUBTRACT TEN POWER 

;8R IF TEN POWER TO LARGE 
11000 1 TO PARTIAL 

:;RESTORE SUBTRACTED VALUE 

;;MOVE TO NEXT TEN POWER 
;; CHANGE PARTIAL TO ASCII 

SAVE IT 

;;8R IF NO 
; j TERMINA TOR 
;RESTORE REGISTERS 

TURN 
+1 .0E09 

;1.0€08 

;1.0€07 

;1.0€06 

;;1.0&0S 

;1.0€04 

;1.0£03 

;1.0€02 

;1.0€01 

1 ; 1.000 

;;RESERVE STORAGE FOR ASCIZ STRING 

.SBTTL SAVE AND RESTORE RO-RS ROUTINES 

© $Me 36 SE 36 HE HE BE 06 HE HE SE HH HE SE SE SEE EE SE EH HE EE EE EE EEE EE ES 
t ECAVE RO-RS 
*#CALL: 
= it 

i STOP---(+16) 
i 42---(+18) 
2% $4——=RS 
# 46---RY 
% +8---R3 

+#4+10---R2 

SAVREG 
j BUPON RETURN FROM SSAVREG THE STACK WILL LOOK LIKE: 

SEQ 0078 
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4335 024014 
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CO? 
Save And neeTOke Rd-Ae ROUTINES TH 
3#412---R1 
3#+14---RO 
SSAVREG: 

; RESTORE RO-RS 
> #CALL: 
oe 

SRESREG: 

RO, -(SP) 
R1,-(5P) 
Re, -(SP) 
R3, -(5P) 
RY? -(5P) 
RS\ -(SP) 
2elsP),-(SP) 
22(S5P);-(SP) 
22(SP);-(S5P) 
220(5P),-(5P) 

(SP)+,22(SP) 
(SP)+) 22(5P) 
(SP)+'22(SP) 
(5P)+'22(5P) 
(SP)+,RS 
(SP)+,R4 
(SP)+/R3 
(SP)+,R2 
(SP)+°RI 
(SP)+/RO 

.-SBTTL TRAP DECODER 

3 JHISHIHHIHHEHHHEHHHHHHiHHHHHHHHHHHHHHHHHHEHIHHHEE HE 
ILL PIC THE LOWER BYTE OF THE “TRAP” INSTRUCTION ;#THIS ROUTINE W 

;#AND USE IT T 
:#0F THE DES 
-#GO0 TO THAT 

0 
TRED 
ROU 

INDEX THROUGH 

ce
n 

ou
n 

THE TRAP TABLE FOR THE STARTING ADDRESS 
ROUTINE. THEN USING THE ADDRESS OBTAINED IT WILL 

TINE. 

STRPAD(RO) ,RO 

rir Y r-4 

;:GET RIGHT BYTE OF TRAP 
::POSITION FOR INDEXING 
:? INDEX TO TABLE 
::GO TO ROUTINE 

;;THIS IS USE TO HANOLE THE “GETPRI” MACRO 

STRAPe: MOV 
MOV 
RTI 

(SP), -( 
4(SPJ,2 

.SBTTL TRAP TABLE 

;;MOVE THE PC DOWN 
;;MOVE THE PSW DOWN 
;;RESTORE THE PSW 

SEQ 0079 

a
a
 . 
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024046 
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DO? 
MACY11 30( 1046) 
TRAP TABLE 

21-JUL-77 16:06 PAGE Bi SEQ 0080 

;#THIS TABLE CONTAINS THE STARTING ADDRESSES OF THE ROUTINES CALLED 
BY THE “TRAP™ INSTRUCTION. 

. ROUTINE 

$TRPAD: .WORD §TRAP2 
STYPE ;; =TYPE TRAP+1 (104401) 

T ssCALL=TYPOC  —- TRAP+2( 104402) 
STYPOS ;;CALL=TYPOS § TRAP+3( 104403) 
STYPON ;;CALL=TYPON § TRAP+4( 104404) 
STYPDS ;;CALL=TYPDS § TRAP+5(10440S) 

SGTSWR ;;CALL=GTSWR § TRAP+6( 104406) 

SCKSWR ;;CALL=CKSWR § TRAP+7( 104407) 
SROCHR ;;CALL=RDCHR  TRAP+10(104410 
SROLIN ;;CALL=ROLIN TRAP+11(104411 
SSAVREG ;;CALL=SAVREG TRAP+12( 104412 
SRESREG ;;CALL=RESREG TRAP+13( 104413 

) 
) 
) 
) 

TYPE OCTAL NUMBER (NO ING ZEROS) 
TYPE OCTAL NUPSER (AS PER LAST CALL) 
TYPE DECIMAL NUMBER (WITH SIGN) 

GET SOFT-SWR SETTING 

TEST FOR CHANGE IN SOFT-SWR 
TTY TYPEIN CHARACTER ROUTINE 
TTY TYPEIN STRING ROUTINE 
SAVE RO-RS ROUTINE 
RESTORE RO-RS ROUTINE 

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

COPYRIGHT (C) 1976 
“DIGITAL EQUIPMENT CORP. 
: MAYNARD 
: AUTHOR(S): 

MA 01754 
JIM LACEY/CHUCK HESS/C. CHEN 

[HHH BISBEE BHBBBHHHEHEEEEEHHE EEE 

;STORAGE FOR RMOS, RMER1, RMER2, AND RAMRe ON AN ERROR “c™ 
;RMERRS "= RMDS’ 
-RMERRS+2 = RMERL 
RMERRS+4 = RMER? 
7RMERRS+6 = RMMRO 

RMERRS: .WORD 0,0,0,U 

; TABLE OF ORIVE E ACTIVE INO 

ENT I Be o
t
 

;ORVACT<O I VE ACTIVE W 

DRVACT: .BYTE 0 ;DRIVE O 
BYTE QO ;ORIVE 1 
BYTE OQ ;ORIVE 2 
BYTE 0 ;DRIVE 3 
BYTE O ;ORIVE 4 
-BYTE Q ;ORIVE 5 
-BYTE 0 ;DRIVE 6 
.BYTE O ;DRIVE 7 

TORS (DRVACT=8 BYTES) 

ive WITH A COMMAND 
I ITH AN ERROR RECOVERY OPERATION 

; TABLE OF DRIVE STATUS INDICATORS (DRVSTA=8 BYTES) 
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4394 sORVSTA=O IF ORIVE IS OFFLINE OR NONEXSITENT 
4395 sORVSTA>O IF DRIVE IS ONLINE 
4396 “DRVSTACO IF DRIVE IS UNSAFE 

4398 000 ORVSTA: .BYTE 0 -DRIVE O 
4399 Se40b? 000 BYTE 0 “DRIVE 1 

440) ] 71 ie RYT 8 i BRIE 5 
4402 024072 000 “BYTE 0 “DRIVE 4 
4403 073 000 .BYTE 0 ; DRIVE ° 
4404 OO4074 oco “BYTE 0 - ORI 
mat 024075 000 BYTE 0 “DRIVE 7 

4407 -TABLE OF ORIVE TYPES (ORVTYP=8 BYTES) 
4409 -DRVTYP=0 IF DRIVE IS BOREXTSTENT (DRVSTA=0, ALSO) 
4409 ‘DRVTYP=4 IF DRIVE IS RMO3 
4410 -DRVTYP=-1 IF NOT RMO3 

4412 024076 000 DRVTYP: .BYTE 0 :DRIVE 0 
4413 024077 ooo “BYTE 0 “DRIVE 1 
4414 024100 000 “BYTE 0 “DRIVE 2 
4415 Cc4101 o0c “BYTE 0 “DRIVE 3 
4416 024102 000 “BYTE 0 “DRIVE 4 
4417 O2O4103 600 ‘BYTE O “DRIVE 5 
4418 Oc4104 000 “BYTE O “DRIVE 6 
4413 024105 000 -BYTE O ;ORIVE 7 

44O] ; TABLE OF DUAL PORT INITIALIZATION INDICATORS 
440 ;DPINT=0 IF INITIALIZATION IS NOT ACTIVE ON THE ORIVE 
wes ;DPINT<O IF INITIALIZATION IS IN PROGRESS 

4425 024106 000 DPINT: .BYTE O ;DRIVE 0 
4426 024107 000 “BYTE 0 ; DRIVE } 
4457 OO4110 ooo “BYTE O ‘DRIVE 2 
4428 024111 000 “BYTE 0 “DRIVE 3 
4429 Geull2 000 “BYTE 0 -DRIVE 4 
4430 004113 000 “BYTE 0 “DRIVE 5 
4431 024114 000 ‘BYTE 0 ‘DRIVE 6 
Higa O24115 000 “BYTE 0 :DRIVE 7 

4494 ; TABLE OF PENDING DUAL PORT REQUESTS 
443 -DPRQS=0 IF THAT A DUAL PORT REQUEST IS NOT PENDING FOR THAT DRIVE 
138 ?OPRQS<O IF THAT A DUAL PORT REQUEST IS PENDING FOR THAT DRIVE 

4438 O24116 000 OPRQS: .BYTE O -DRIVE 0 
4439 024117 000 ‘BYTE O ‘DRIVE 1 
4440 024120 000 “BYTE 0 “DRIVE 2 
WOON] 000 “BYTE O “DRIVE 3 

me ug oe ae aL 
aes 00 “BYTE 0 i DRIVE 6 

RARE 024125 ooo “BYTE 0 :DRIVE 7 

4447 ; TRANSFER WAIT FLAG (TRNSWT=1 WORD) 
444g sTHIS IS A ONE WORD QUEUE. IT WILL CONTAIN THE ADDRESS OF 
444g :"DPB™ OF THE 1/0 OPERATION. 
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we) 024126 00000 TRNSMT: «WORD 0 

yyy SEARCH WATT ee a THAT W AIN YF EACH 

igs The Delve. Tra me Benbonminc © SEARCH COnrer® COR THE 1 
4457 : EACH DRIVE IS ASSIGNED ONE BIT, STARTING at gue. FOR DRIVE OQ. 

ques 024130 oco0o0d SRCHWT: .WORD O 

W461 ;RMO3 DRIVER ACTIVE FLAG (CACTDRV=!1 BYTE) 
Y4UBO ACTDRV=0 IF DRIVER IS INACTIVE 
at :ACTDRV)O IF DRIVER IS ACTIVE 

weep 024 132 000 ACTORV: .BYTE 0 

4467 :SOFTWARE TIMER ROUTINE ACTIVE FLAG (ACTSTR=1 BYTE) 
4468 sACTSTR=0 IF SOFTWARE TIMER ROUTINE IS INACTIVE 
MEE : ACTSTRO IF SOFTWARE TIMER ROUTINE IS ACTIVE 

nite 024133 000 ACTSTR: .BYTE 0 

4473 ;UNLOAD FLAG (ULDOFLG=8 BYTES) 
Guy 7y ;ULDFLG=0 IF NO UNLOAD COMMAND 
4475 : ULDFLG) 0 IF UNLORO COMMAND IN PROGRESS 
i178 : ULDFLG<O IF UNLOAD COMMAND IN WAIT QUEUE 

4478 Oe4134 000 ULOFLG: .BYTE O ;DRIVE O 
4479 924195 000 .BYTE O sORIVE 1 
44Q0 024136 000 .BYTE QO sORIVE § 
4481 Qe4137 000 BYTE 0 sORIVE 
W4BE 0P4140 000 .BYTE 0 :DORIVE 4 
4483 O2414] 000 -BYTE O sDORIVE S 
4YB4 De414e 000 BYTE 0 sORIVE 6 
que Oe4 143 000 .BYTE 0 ;ORIVE 7 

4487 ;LOOK AHERO COUNT (LACNT=8 BYTES) 
dd ;LACNT WILL INOICATE THE NUMBER OF LOOK AHEADS PERFORMED 

4490 OeYI44 000 LACNT: .BYTE 0 ;ORIVE O 
4491 024145 000 .BYTE QO ;ORIVE 1 
Y4YGO DP4145 000 -BYTE O sORIVE 2 
4493 024147 000 . BYTE 0 sORIVE 3 
4494 024150 88,8] BYTE 0 ;DRIVE 4 
4495 Oe4iSi 000 BYTE 0 ;ORIVE S 
4H4N96 024152 o0co -BYTE O ;DRIVE 6 
Wg 024153 000 BYTE 0 sORIVE 7 

4499 -SAVE REGISTERS FLAG (SAVEFG =1 WORD) 

4S00 ;SAVEFG <0 IF SAVE THE RH70/RMO3 REGISTERS WHEN THE 
4501 j OPERATION Is COMPLETED AS PER (DPB+14). 
dees Pere THe RH70/RMO3 REGISTERS, AS PER 
Weo4 : OPBH THD, i R AN ERROR. 

4505 024154 000000 SAVEFG: .WORD 0 
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000240 

- 

GO*x 
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SINGLE/DUAL PORT RH70/RMO3 DRIVER (REV 1.0) 

;SEEK FLAG (SEEKFG=1 WORD) HE 
i SEEK IF WHEN THE OISK ROORE DR ISN’T IN THE WINOOW 
3F TRANS SEARCH COMMAND 
eee roca t IF DAT Hhanerer i WILL DO IMPLIED SEEKS, 
DISREGARD THE WINDOW 

SEEKFG: .WORD -1 

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

TIMER: .WORD -1l ;ORIVE O 
-WORD -1l sORIVE 1 
-WORD -1l ;DRIVE 2 
-WORD -1l ;ORIVE 3 
-WORD -1 sORIVE 4 
-WORD -1 sDRIVE S 
-WORD -1 *DRIVE 6 
-WORD -l sORIVE 7 

;DATA TRANSFER UNDERWAY INOICATOR (DTUW=1 WORD) ( 
;OTUN<O IF DATA T ER UNOERWAY 
‘OTUW=+N (WHERE N=O TO 7) I 

OTUW: .WORD -1 

i ATTENTION Bae TABLE (ATABIT=8 BYTES) 
TABLE CONTAINS THE CORRESPONDING BIT TO EACH DRIVES 

“ATTENTION BIT 

ATABIT: .BYTE 1 DRIVE 0 
‘BYTE 2 ‘DRIVE 1 
BYTE 4 :DRIVE 2 
BYTE 10 DRIVE 3 
BYTE 20 ‘DRIVE 4 
BYTE 40 DRIVE S 
BYTE 100 DRIVE 6 
BYTE 200 :DRIVE 7 

-FSRMO3 TO RH70 “MASSBUS CONTROL BUS PARITY ERRORS” (MCPE) ALLOWED BEFORE 
CALLING IT FATAL (NCPEMX=1 WORD) 

MCPENX: .WORD 3 

;STORAGE FOR RMADR (THE FIRST ADDRESS (776700) OF THE RH70/RMO3) 
;RMVEC (THE VECTOR ADORESS (254)), AND RMVEC+e (THE BR LEVEL (5)3. 

RMADR: .WORD 176700 
RMVEC: .WORD 254,5S#32. 

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

MXLACT: .WORD 
;MAXIMUM DELTA DELAY IS 8 SECTORS (MXDLTA=1 WORD) 

SE@ 0083 
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4562 024224 001000 MXDLTA: .WORD 9.#64. 
1563 “MINIMUM DELTA DELAY IS 2 SECTORS (MNOLTA=1 WORD) 

Hobp G24226 000200 MNOLTA: .WORD 2364. 
Hob : MAXIMUM SEARCH FOR 1/0 WINDOW IS S SECTORS (MXWNOW=1 WORD) 

1568 024230 000005 MXWNOW: .WORD 5S 

4570 DEFINITIONS OF THE RH70/RMO3 ADORESS INDEXES 

4255 oooc00 RNCS1=0 -CONTROL AND STATUS REGISTER #1 (DRIVE REG. 00) 
4573 o000c2 RWC = WORD COUNT REGISTER (NOT A DRIVE REG) 
4574 OO0CO4 RMBA= ;UNIBUS ADORESS REGISTER (NOT A DRIVE REG) 
4575 000006 RMOA=6 ;DESIRED SECTOR/TRACK ADO'...3S REGISTER (ORIVE REG. 0S) 
4576 000010 RMCS2=10 CONTROL AND STATUS REGISTER #2 (NOT A DRIVE REG) 
4577 000012 RMOS=1e *DRIVE STATUS REGISTER (ORIVE REG 01) 
4578 000014 RMERI=14 ‘ERROR REGISTER 81 (DRIVE REG. Oe) 
4579 000016 RMAS=16 ATTENTION © PSELIOO REGISTER (DRIVE REG. 04) 
4580 000020 RMLA=20 LOOK AHE SISTER (ORIVE REG. 07) 
4581 o00022 = :DATA BUFFER REGISTER (NOT A DRIVE REG.) 
4582 000024 RMMR | = jMAINTAINCRIL ITY Rr GISTER (DRIVE REG. 03) 
4589 000026 RMOT= : DRIVE GISTER (DRIVE REG. 06) 
4ySe4 000030 RMSN=30 >SERIAL NUMBER REGISTER (DRIVE REG. 10) 
4585 000032 = ‘OFFSET REGISTER (ORIVE REG. 11) 
4536 000034 RMOC= DESIRED CYLINDER S REGISTER (DRIVE REG. 12) 
4597 000036 RNHR=36 :DURMY  RAORES REGISTER (DRIVE REG. 13) 
4538 RMMR2=40 : MAINTENFACE als 
4539 900042 RMER2=4e “ERROR REGISTER #2 (DRIVE REG. 15) 
4590 900044 RMECI=44 ECC POSITION REGI STER (DRIVE REG. 16) 
4581 000046 RMECO=46 ECC PATTERN REGISTER (DRIVE REG. 17) 

4593 sRH70/RMO3 DRIVER INITIALIZATION CODE 
4594 sTHIS ROUTINE WILL DETERMINE WHICH RMO3 DRIVES ARE 
459S "AVAILABLE FOR TESTING ANO SET THE DRVSTA INDICATOR 
4596 TO THE PROPER STATE FOR EACH DRIVE. 
1537 :NOTE: THIS ROUTINE CALLS DRVINT 

4599 :CALL 
4600 ; 
4601 : JSR PC, RMINIT 
4602 : RE TURN 

1608 “NOTE: THE ’P’ OR ’L’ CLOCK MUST BE STARTED 

4606 O24232 104412 RMINIT: SAVREG :SAVE RO - RS 
4607 O24234 013746 177776 MOV aePs -(SP) ; SAVE THE PRESENT PROCESSOR STATUS 
4608 O24240 012737 000240 177776 MOV #(S#52.).38PS  :CHANGE THE PRIORITY TOS 
4609 Oe4246 004737 032046 JSR PC’ CLRQUE CLEAR ALL REQUEST QUEUES 
4610 Neate 91270 O24O46 MOV BRMERRS, Ri *FIRST ADORESS TO BE CLEARED 
4611 1 024155 MOV 8SEEKFG, Ro "LAST ADORESS TO BE CLEARED 
4612 O4eb2 00502! 1S: CLR (RI)+ : CLEAR 
4613 O24e64 Oe0l02 CMP R1,R2 ARE WE DONE? 
4614 024566 103775 BLO 1$ SBRANCH IF _NO 
4615 024270 012702 Oe4e00 MOV 8OTUW, Re LAST ADORESS 
4616 O%274 012721 177777 2s: MOV #-1. (R1)+ : INITIALIZE 
4617 024300 Oe010e CMP R1,Re : DONE? 
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SINGLE/DUAL PORT RH70/RMO3 DRIVER (REV 1.0) 

BLOS 28 LOOP IF NO 
CLR ORVSTA :SET ALL DRIVES TO OFFLINE 
CLR DRVSTA+2 
CLR DRVSTA+H 
CLR DRVSTA+6 
MOV RMVEC,R3 SETUP THE RH70/RMO3 VECTOR 
MOV 8ISR. (R3)+ 
MOV RMVEC+2. (R3) 
Ov ROR AR sacra)’ FIRST ROORESS_ OF RH70/RNO3 

CLR ORL Se ety DRIVE 0 
3S: JSR RO, DRVINT SINIT THE DRIVE 

BR 4§ OVA’ NOT SET OR PARITY ERROR 
BR S$ S NORMAL RETURN 

4g; CLRB  DRVSTA(R1) -SET DRIVE STATUS TO OFFLINE 

Be oto peer 
BNE ‘BR IF Hone bRivE TO GO 
MOV 3s Ri ar WITH DRIVE 7 aT 

es: ‘eRe Mikra Bi tind Bob Bate N° aay ports ° 
BEQ T WAITING 
JSR pe SET. IE ie NTERRUPT 

7§: TSTB mena :DRTVE SH TCHED PORTS ? 
BNE : I NO 

Qs: DEC GO TO THe NEXT DRIVE 
BPL ES CHECK NEXT DRIVE 
MOV (SP)+, a8PS RESTORE THE PROCESSOR STATUS 
RESREG RESTORE RO - RS 
RTS PC : BYE-BYE 

;DRIVE INITILIZATION ROUTINE 
iTH IS ROUTINE DETERMINES IF A ORIVE EXIST AND IF IT IS 
AN RNO3. IF IT IS. A “READ-I IN IS ISSUED AND FNT2e2 

HIS SET TOR OL. THEN MOL, DPR Bry, 0 WY ON THER State 
CALL AROS IS COE A PRCPE contr Pere , 

: MOV SORVNUE Ri sDRIVE NUMPER TOR 
: MOV MADR RY ; UNI ROORESS OF 1 H70/RNO3 (RMCS1) 
. JSR RO. SPOR UNT “CALLED BY A JSR 
: RETURN : ERROR OCCURRED (PARITY) 
: RETURNE “NORMAL RETURN 

SAVE RS 
>START DRIVE STATUS AS OFFLINE 
‘CLEAR THE DRIVE TYPE INDICATOR 
“CLEAR THE UNLOAD FLAG 
‘SELECT A DRIVE 

) 3D0 A DRIVE CLEAR COMMAND (8 SEIZE DRIVE) 
BIT sBITL2, RMCS2(R4)’ a DRIVE? 

DRVINT: MOV RS,-(SP 
DULP: CLRB  ORVSTAC 

BEQ 1§ -BRANCH 
JSR PC, SET IE OQ SET “IE” wrt A “TRE” 
BR 6$ PAVE THIS ROUTINE 

1S: CLRB ORVSTA(R1) “SET ORIVE STATUS TO OFFLINE 

SEQ 008s 
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SINGLE/DUAL PORT RH70/’ IVER (REV 1.0) 

BIT SBITI1,RMCSI(R4) :SEE IF ORIVE AVAILABLE 
BEQ DULP BR ff DENG NOT AVAILABLE 
ISR RO, RD. RM IVE TYPE REG. 

8S “ERROR RETURN ADORESS 
MOV (SP)+ =PUT DRIVE TYPE IN RS 
MOVB = #4 Baye ep RI) “SET R403 INDICATOR 
CMP 820024, RS :SINGLE PORT RMO3 ? 
BEQ 2s -BR IF YES 
CMP #24024, RS DUAL PORT RMU3 ” 
BEQ 2s -BR IF YES 
MOVB  #-1,DRVTYP(R1) ;SET INDICATOR TO ’OTHER’ 
BR 6S - EXIT 

2g: MOV #121.-(SP) DO A “READ-IN PRESET” 
JSR RO, WAT. RM 

x 
MOV #81712, - (SP) SET FMT22=1 
JSR RO, WRT. RM 

JSR RO, RD. RM sRERO RMDS 

MOV (SP)+,RS ;AND SAVE IT IN 
BPL 4§ H IF ATA=0 
MOVB  ATABIT(RI), RMAS(AY) «CLEAR ATTENTION BIT 
JSR , RO. RM “FINO OUT WHY ATA=1 

= 
ROL (SP)+ -1S IT UNSAFE? 
BPL 4§ ?BR IF NOT 
HOVE a, ,DRVSTACRL) jSeT UNSAFE INDICATOR 

4g: COM RS CHECK MOL , DRY, AND VW 
BIC S3C<BIT121B1708!81 167181108» ,RS 
BNE 6$ HIF moe ORY, OR W IS CLEAR 
MOVB &#1,ORVSTA(RL) SET DRIVE otus t TO ONLINE 

6S: ist e i STEP OVER THE ERROR RETURN 

7§: ASL Ri ; CHANGE INDEX TO ADORESS WORDS 
MOV #2000. , TIMER(R1) | TART : SEC TIMER 
ASR RI TORE Ri 
MOVE a1 OPINT(RL) SET PORT INITIALIZE INIDICATOR 

gS: MOV SP$+,RS RESTORE RS 
RTS Ro tEXIT 

REQUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST 

; CALL 

: JSR RO, a#RMO3 ;CALL THE RMO3 DRIVER 
: PNTAOR SADORESS OF POINTER OF DRIVES PARAMETER BLOCK 
: RETURNI RETURN HERE IF QUEUE IS FULL 
: RETURN2 "RETURN HERE IF REQUEST IS IN QUEUE OR THERE 

1S AN ERROR CONDITION 

SE@ 0086 
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RMO3: 

1§: 

es: 

3$: 

4g; 

Ss: 

6§: 

7$: 
8S: 

9s: 
108: 

MOV aePs, -(SP) SAVE THE CALLING STATUS 
RMVEC+2. a8PS sDON'T OW ANY RMO3 INTERRUPTS 
$1, ACTORV . ser “eC VE_ORIVER” FLAG 

(RO) ,R2 - PI THE PARAMETER BLOCK POINTER 
16(Re) EAR THe oPatte Error INDICATOR 
(Re) RL PICKLE THE RIVE NUMBER 

ORVSTA(R1) ERK ORI VE 3 arerus 
1S BRANCH IF ONLINE 
ULDFLG(R1) : UNLOAD IN QUEUE? 
3$ “BRANCH IF YES 
OPINT(R1) TRYING TO INIT THE DRIVE 
3 *BR IF YES 
RO, DRVINT GO INIT. THE ORIVE 
4§ ERROR RETLIRN 
ORVSTA(RI) IS DRIVE STATUS ONLINE? 
6$ :BR TF NOT 

(R1) OUTSTANDING PORT REQUEST FOR THE DRIVE ” 
s [GR IF YES 

Ri, RMCS2(RY) >SELECT THE DRIVE 
RO; DRYVQUE : PUT THIS REQUEST IN QUEUE 
9$ *QUEUE IS FULL 
$103, 2(R2) -IS THIS REQ. FOR AN UNLOAD? 
2s BR IF NO . 
#-1 ULDSLG(R1) SET THE "UNLOAD IN QUEUE” FLAG 
DRVACT(RIJ -IS THIS DRIVE ACTIVE? 
8$ -BR IF YES 
PC, OPT -CALL THE OPTIMIZER 

SBITIS#BIT13, 16(R2)_ SET THE “UNLOAD IN QUEUE" ERROR FLAG 

PC,C17 GO HANOLE THE PARITY ERROR 

RO, DRVQUE ;PUT REQUEST IN QUEUE 
9$ QUEUE IS FULL 
8B1T06, (RY) ;IE BIT SET ? 
es sYES 
PC, SET. IE *SET THE INTERRUPT 
8$ * RETURN 
ORVSTA(R1) “SEE IF DRIVE OFFLINE OR UNSAFE 
7§ “BR IF UNSAFE 
SBITIS'BITIY, 16(R2) SET OFFLINE ERROR INDICATOR 
ORVTYP(R1) SEE fF OFFLINE OR NONEXISTENT 

BR IF OFFLINE 8$ -BR I 
SBITIS'BITO1,16(R2) _;REPORT DRIVE NONEXISTENT 
8$ -GO TO EXIT 
eB1T151B1T12, 16(Re) - DRIVE 1S _UNSAFE 

RESTORE RO 
(RO)+ SETUP FOR NORMAL RETURN 
10$ ‘FINISH UP, THEN EXIT 

“RESTORE RO - RS 
(RO)+ “CORRECT THE RETURN ADDRESS 
ACTORV “CLEAR “ACTIVE DRIVER™ FLAG 
(SP)+, aaPS "RETURN “PS” TO USER LEVEL 

SEQ 0087 
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RTS 

ORT RH70/RMO3 ORI 

RO 

AER (REV REV 10) 

;RETURN TO CALLER 

;OPTIMIZER-CALLED FOR A PARTICULAR ORIVE 

: MOV 8ORVNUM, R1 ;DRIVE NUMBER TO Ri 
: JSR PC, OPT SETUP A COMMAND 

Opt: SAVREG -SAVE RO - RS 
V aaPS -(SP) : SAVE PROC. 3 STATUS 

BICB ATABIT(RI),SRCHWT CLEAR LA SEACH FLAG 
CLRB  DPRQS(R1) j RESET ot PORT REQ FLAG #4#% 

1 PG» GETREG THe 8 etn SUEDE? 6 § is Tee 8 "ReOeS! 
MOV R1,RMCS2(R4)  ;LOAO THE O THe DRIVE ADORESS sees 
MOV #111, RMCSI(R4) :CLEAR THE DRIVE 
BIT @BITLL, RMCSI(RY) pts ‘Te NoT 

10S: fete Bhesrace at Brive 

J ST FROM QUE 
sau ree ee te try, 15h NOREEN 2 STATUS/ERR INDICATOR 
TSTB —s ORVSTALR1) IVE 
BPL as ite 0 EXIT IF 
MOV SBITIS‘BITI2,16(Re) ;SET UNSAFE CATUS/ERROR INOICATOR 

is BR 8s -BRANCH TO EXIT 

. MOV #111,-(SP) ;LORO COMMAND ONTO THE STACK 

. JSR RO, HRT. RM “LOAD THE REGISTER 
: RMCS1 j REGISTER INCREMENT 
: 6$ rE TURN ADDRESS 
: BIT eBIT11, (RY) ;DRIVE AVAILABLE ? 
: BEQ 9$ :BR IF NOT 

CMPB s-« #150, 2(R2) 1S THE NRE QUEST FOR 1/0? 
BLT 2s iYES- -BRANCH 
JSR PC,CI4 >CAL Lt C8 COMMAND INITIATOR 
BR 9$ *BRANCH TO E 

2s: TST OTUM ;DATA H OSEER UNDERWAY? 
BGE 4§ *YES--GO START A SEARCH 
TST SEEKFG -DO IMPLIED SEEKS? 
BMI 3$ : YES---BRANCH 
JSR RO,LA *NO--DO0 LOOK AHEAD 
BR 8$ RETURN HERE ON A PARITY ERROR 
BR 4§ GO START A SEARCH 

38: ISR pC,CIh :START A DATA TRANSFER 

4S; JSR PC,CI3 sSTART A SEARCH 
8$ *GO TO THE EXIT 

Ss: MOVB 8-1, DPRQS(R1) :SET PORT REQUEST INDICATOR 
MOV R1,R3 “SET UP TO ADDRESS WORDS 
ASL R3 CONVERT TO WORD INOEX 
HOV #10000. , TIMERS) 48 -START 10 SEC TIMER 

6S: JSR PC C17 i BROGESS THE PARITY ERROR 
7§: BIT 8B {TO6, (RY) “SEE IF ‘IE’ ALREADY SET 

SEQ 0088 
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SINGLE/DUAL PORT RH70/RMO3 DRIVER (REV 1.0) 

;COMMAND INITIATOR 

> CALL 
; MOV 
; MOV 
: JSR 

CIl: 

C13: 

sORVNUM, R1 

PC, POPQUE 
Re, al 

RMADR .R 
Ri, Brte2 (RY) 
#4'R3 
82° R4 
(Rt, (R4)+ 
(R3)4, (RY) + 
(R3)+)-(SP) 
RO, WRT. RM 

(Ra) -(SP) 
0, WRT. RM 

2(R2),-(SP) 
RO, WRT. RM 

o
n
e
 

;BR_IF SET 
SET “IE WITHOUT A “TRE” 
RESTORE PROC. STATUS 
RESTORE RO - RS 

;DRIVE NUMBER 
SADORESS OF DPB 
clr Cll, ,CI3, OR CI4 
WHE 
;CI1=DATA TRANSFER 
;CI2=SEARCH REQUESTED BY DATA XFER 
;CIY=NOT DATA TRANSFER 

;REMOVE REQUEST FROM “DRIVES WAIT” QUEUE 
PUT REQ. IN TRANSFER WAIT QUEUE 

+ LOAD SECTOR AND TRACK 
CALL THE LOAO(WRITE) “ROUTINE 
INDEX OF REGISTER TO LOAD 
ERROR RETURN ADDRESS 
LORD CYLINDER ADDRESS 

;LOAD “COMMAND+GO", "AL78A16”, AND “PSEL” 

;SET “DATA TRANSFER UNDERWAY” 

;RMCS1 Aporess 
SELECT DRIVE 
;DESIRED CYLINDER ADDRESS 

;PICKUP SECTOR ADDRESS 
;BACKUP BY MAX. SEARCH FOR 1/0 WINDOW 

;COMBINE THE ADJUSTED SECTOR WITH 
“CHOP OF ALL ExENTED BITS ,IF ANY 
THE DESIRED TRA 
LOAD DESIRED TRACK & SECTOR 

SEQ 0089 
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MACY11 30( 1046) 

CI4: 

1$: 

es: 

3$: 

4§: 

S$: 

MOV #131, -(SP) 
JSR RO, WAT. RM 
RMCS1 

Sta ATABIT(R1) , SRCHWT 

ye 
MOV R1 3e(RM) 
MOVB 2(R2).R3 
CMPB «8 131,R3 
BNE 1$ 
MOV 10(R2),-(SP) 
JSR RO, WRT.RM 
RMOA 
C17 
BR 2 
CMPB  —s-s« 8105, R3 
BNE 3$ 
MOV 12(R2),-(SP) 
JSR J WRT: RM 
RMOC 
CI7 
BR Clb 
CMPBs«B115,R3 
BNE 4§ 
JSR RO,RD.RM 
RMOF 
C17 
MOVB  =-1(R2), (SP) 
JSR RO, WRT .RM 
RMOF 
C17 
BR CIb 
CMPB sa 107,R3 
BEQ CI6 
CMPBs«#117,R3 
BEQ CI6 
CMPB —s-s«8 103, R3 
BNE cs 
MOVB — #1, DRVACT(R1) 
CLRB  —— ORVSTA(R1) 
MOVE = 8, ULDELGCRI) 
MOV R3;-(SP) 
JSR RO, WRT.RM 
RNCS1 
C1? 
RTS PC 
CMPB «8143, R3 
BNE 6$ 
JSR RO,RO.RM 
RMOF 
CI7 
MOVB  1(R2),1(SP) 
JSR RO, WRT. RM 
RMOF 
C17 

NO? 
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SINGLE/DUAL PORT RH70/RNO3 DRIVER (REV 1.0) 

;START A SEARCH 

;SET “SEARCH WAIT” KEY 

igtredr Barve ; SEL I 
;PICKUP THE REQUESTED COMMAND 
s1S ITA pEARCH COMMAND ? 
:BRANCH IF NO 
“LOAD DESIRED TRACK & SECTOR 

;GO LOAD CYLINOER 
:1S IT A SEEK COMMA 
BRANCH IF NO 
LOAD DESIRED CYLINOtn 

‘BR ar AN “OFFSET” COMMAND? 

: MERGE THE OFFSET VALUE INTO RMOF 
“BUT DON’T CHANGE THE UPPER 

;BYTE WHEN LOADING THE 
*REGISTER (RMOF ! 

;GQ START THE COMMAND 
-1S IT A “RECALIBRATE™ COMMAND? 
‘BRANCH IF YES 
-1S IT A RETURN TO CENTER? 

IF_YES ; BRANCH 
71S IT AN “UNLOAD” COMMAND? 
:BRANCH IF_NO 
SET THE DRIVE ACTIVE INDICATOR 
“PUT DRIVE STATUS TO OFFLINE 
“SET “UNLOAD IN PROGRESS” FLAG 
START THE “UNLOAD” COMMAND 

;RETURN TO USER 
-1S IT A “SET FORMAT" COMMAND? 
:BRANCH IF NO 
*READ THE OFFSET REGISTER 

;COMBINE “FMT22","ECI™, AND “HCI” 
‘LOAD “FMT22", “ECI", AND/OR “HCI™. 

SEQ 0090 
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49S4 026126 000436 BR 128 
4955 026130 lee 000141 6S: CMPB «8141, R3 -1S IT A “GET REGISTER” COMMAND? 
4956 026134 00102 BNE 10S “BRANCH IF NO 
4957 026136 016203 000006 7§: MOV 6(R2),R3 “POINTS TO ist OORESS OF WHERE 
4958 -T0 THE oretEnre) 
49S9 O26142 116237 OO00010 026160 MOVB =: 10(R2),9$ sINIT. THE INDEX FOR THE FIRST REG. 
4960 Obi 1620s 000011 MOVB =: LL(R2). RS -INOEX OF LAST REG. TO MOVE 
4961 0261 03:012 gS: ISK RO, RO. AM *READ RH70/RMO3 REGISTER 
4962 026160 Qs: RMCS1 “INDEX OF REG. TO READ 
4965 Sob lb 10 C17 
4964 164 Olebe3 MOV (SP)+, (R3)+ GET THE CONTENTS OF RH70//RMO3 REG. 
4965 026166 023705 026160 CMP 9§ RS “LAST REG. BEEN READ? 
49656 026172 OO1414 BEQ i2$ GET OUT IF YES 
4967 rate 062797 oo00n2 026160 ADD 82,95 > INCRE INDEX BY 2 
4968 BR 8s > LOOP- 0 READ 
4969 Ocbe04 122703 O0014S 10S:  CMPB #145,R3 -IS IT A "SELECT DRIVE” COMMAND? 
4970 026210 O0140S BEQ 128 “BRANCH IF YES 
4971 Oebel2 010346 11S: MOV R3,-(SP) LOAD THE COMMAND 
4972 Oeb214 004037 031172 JSR RO; WRT. kM 
4973 Oeb2°0 RMCS1 
487Y  Oebe22 10 CI? 
4975 Ocbee4d 004737 032242 1e8: JSR PC, POPQUE ;REMOVE REQ. FROM QUEUE 
4976 Oc6230 OS2762 O00C00 O00016 BIS e8tTO7,16(R2)  ;SET THE “DONE” BIT 
4377 Ocb23% 005737 Oc41S4 TST SAVEFG j SAVE THE RHZO /RMUZ REGISTERS? 

4979 ae os 031364 JSR PC, SVRH70 *YES--GO SAVE THE REGISTERS 
4980 026250 000e(7 138: RTS PC *RETURN TO USER 
4981 026252 006301 CIS: ASL R1 
4962 026254 012761 001750 024160 MOV $1000. , TIMER(R1) ;SET A ONE SECOND TIMER 
4983 Ocbebe 006201 ASR Rl 
49a4 Bebebd 1276] 000001 O240S6 MOVB  #1,DRVACT(R1)  ;SET THE DRIVE ACTIVE 
4995 AbsoR4 RTS PC *RETURN TO THE USER 
4996 Oeb274 O10346 CIlé: MOV R3,-(SP) “LOAD THE COMMAND 
4987 031172 JSR RO; MRT. RM 
4989 RMCS1 
4959 626310 CI? 

Was; SoeaG ered 010000 000010 cI7 ae oerie RMCS2(R4) _:DRIVE NON-EXISTENT ? : r ' ORI 
yeas RspaiP ate Bae a4 -BR IF YES 
4993 026300 005702 1S: TST Re ‘ANYTHING IN QUEUE ? 
4994 Debice 1405 BEQ ci78 -BR IF NOT 
4995 12762 104000 O00016 MOV SBITIS'BIT11, 16(R2) SET “PARITY” ERROR INDICATOR 
4995 026332 737? +031364 JSR PC SVRH70 GO SAVE’ THE RH70/RMO3 REGISTERS 
4997 O1Ly CI7B: MOV iti 5 (SP) -DO A “DRIVE CLEAR™ 
daa ll JSR RO, WAT. 

RMCS1 7 
5000 026350 026410 CI8 
S00! 004737 032124 JSR PC, EMPTY “EMPTY T QUELE 
S002 105061 Ge4134 CLRB  —«ULOFLG(RI1) ;CLEAR THE UNLOAD IN QUEUE FLAG 
5003 105061 Oe40S6 CLRB ORVACT(RI) ‘DRIVE IS IDLE 

Ooo ae GeO 3 024200 CMP R1, TUM -IF THIS DRIVE HAD AN 1/0 REQUEST 
I BNE 1$ TIN PROGRESS CLEAR ALL OF THE FLAGS 

5006 026374 024126 CLR TRNSWT 
S007 O26400 012737 177777 O24200 MOV 8-1, OTUW 
S008 026406 000207 18: RTS PC 
S009 Oc6410 104412 CI8:  SAVREG SAVE RO - RS 
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S010 076412 032764 010000 000010 BIT #BIT12,RMCS2(R4) ;:IS ’NED’ SET ? 
oi c 4 00 1002 Bre 1s ;BR IF YES 

omy 

aot§ 6 34e4 Roeons CLR R3 
S014 C +47 105761 O2e40S6 1S: TSTB = ORVACTIRI) sDRIVE ACTIVE? 
SOIS G s4s2 Sol BEQ Ss ;BRANCH TF NO 
SOl6 O&6494 013702 Oe4126 MOV TRNSHT, Re “GET THE “TRANSFER WAIT” QUcUE 
S017 O S440 020137 Oed200 CMP R1, OTUM :DID THIS DRIVE HAVE AN I/0 IN PROGRESS? 
5018 O.6444 Oc 1402 BEQ 2s" ;BRANCH IF YES 
S019 Ceb446 004 032220 JSR PC, GETRE@ GET THE OPB POINTER 
S020 OGeh4S2 005702 2s: TST R2’ ; QUEUE ENTRY FOR DRIVE ? 
pet C ae 1415 BEQ 4§ -BR IF NOT 

010000 oc0010 BIT #B1T12,RMCS2(R4)’ ;°NED’ SET ? 
S023 Oeb464 001404 BEQ 3$ -BA IF NOT 
SOCY Ocb466 Ol2e7b2 100002 Ononls6 MOV #8IT1S'B8IT01, 160he) ise ’DRIVE NON-EXISTENT’ INDICATOR 
5020S Oc6474 OOO40S BR 4 
S02 026476 012762 102000 OO00Ib 3S: MOV 081715'B1T10, 1k< is SN-CLEARABLE PARITY” ERRCR INDICATOR 
S027 Oi 504 737 031364 JSR PC, SVRH70 est 03 REGISTERS 
SOcB8 6.2510 012763 177777 024160 4S: MOV #-1 TIMER(R3) 

Po8 jbops 024200 kine Dev TRL) Ts SET “DRIVE ACTIVE" TO J DAE TRANSFER ee aoe Bay bas ce OO BS TE Rot" 
S032 012737 177777 ae4200 MOV #-1, OTUM RESET THE INDICATOR 
5033 0e6536 005037 024126 CLR TRNGHT ‘CLEAR THE TRANSFER QUEUE 
SO Oc6542 105061 024134 S$: CLRB  - ULDFLG(R1L) :CLEAR UNLOAD sFLAG 
5039S 026546 032764 010000 000010 SIT 8SITI2, RICS2(R4)’ "NED" SET 
503% O°65S4 001021 BNE 6S ;BA IF yes 
5037 Oc-° 6 005201 INC Ri :MOVE TO THE NEXT DRIVE 
5038 OcebS60 062703 oo0nde ADD #2. R3 
$039 26564 042701 177770 BIC att7,Ri 
S040 026570 001316 BNE 1S BRANCH IF MORE ORIVES 
S04! 012737 177777 Oe4200 MOV $-1, DTU :NO DATA TRANSFERS UNDERWAY 
So42 005037 024126 CLR TaN LEAR THE 'TRANSFER WAIT’ QUEUE 
S043 026604 004737 03204 JSR LRQUE ten rai Of THE REQUEST QUEUES 
S044 05610 012764 OO0040 000010 MOV apt T05, RNCS2(R4)’-D0 A MASSBUS INIT. 
SOYS Oceb16 000405 BR ; CONTINUE 
S046 Ocb620 004737 032124 bS: JSR EMPTYQ “CLEAR THE DRIVE’S QUEUE 
S04? Oebb24 105061 CLRB Pe every. *SET DRIVE TO OFFLINE 
SOY8 026630 105061 024076 CLRB = ORVTYP(R1) ‘CLEAR THE DRIVE TYPE INDICATOR 
S049 026634 004737 031502 7S: JSR PC, SET. IE *SET “IE” WITHOUT “TRE™ 
5050 O26640 104413 RESREG RESTORE RO - RS 
5051 Qeb642 000207 RTS PC : RETURN 

ones LOOK AHEAD ROUTINE 
5054 ; 
5055S :CALL 
S056 : MOV #ORVNUM, R1 DRIVE NUMBER 
5057 : MOV 80P8,R2’ ‘POINT TO DPB 
5058 : JSR RO,LA ;GO CHECK THE WINDOW 
5053 : RE TURN ERROR RETURN 
S06N : RETURN2 START A SEARCH 
S0b1 : RETURNS START A DATA TRANSFER 

os 013704 024214 LA: MOV RMADR. RY GET RMCS1’S ADORESS 
S064 026650 010164 000010 MOV R1,AMCS2(R4) § ;SELECT DRIVE 
S06S 026654 004037 031012 JSR RO,RO.RM READ ORIVE STATUS 
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S066 026660 000012 RMOS 
S06 Ocbbbe de701e2 777 4S " SP) jERROR, RETURN ADDRESS 

a4) 6 es Aaas00 CMP S20. an! IBS DRYCL? 
74 1044 BNE 33 :NO 

1 144 INC LACNT (RL) 31 THE LOOK AHEAD COUNT 
144 Oe422e Ls NT(R1), MXLACT’ MAX? 

71 BGT ; IF YES 
SO74 026712 116203 000010 MOVB  10(R2),R3 5GET DESIRED SECTOR SS AND 
Bie, S71 G0.103 SWAB OR *MULT. BY 64--ALIGN WITH 

67 203 ASR R3 ;LOOK AHEAD REGISTER 
S077 Ocb72e ASR R3 
SG78 Oe6724 012737 000340 177776 MOV #340, a8PS sPRIORITY LEVEL “7” 
ae 0¢5732 031012 JSR RO, RO. RM ‘READ LOOK AHEAD REGISTER 
S080 026736 00000 RMLA 
S081 Oe6740 Oe7012 US 
2 8 Varatd Ge 4 00020 CMP (SP), RALACRY) CORRECT LA NUMBER ? 

1 BEQ ? :YES 
S084 026750 005726 TST (SP)+ NO, CLEAR STACK 

752 00041 BR 38 
4 7s: SUB (3P)+, R3 ;CALCULATE THE DELTA 

S08 026760 02703 004000 ADD 8(32.%64.>,R3  ; MAKE THE DELTA POSITIVE 
anus 026764 023703 Ocd2e4 1S CMP MXDLTA, R3 ;CHECK THE DELTA TO SEE 
S090 026770 O0cC406 BLT 3$ -IF IT IS WITHIN THE 
S031 Oe6 3703 Oe4226 CMP MNOLTA, R3 *WINOOW---IF YES, ZERO 
S092 Ocb BGE 3$ THE LOOK AHEAD COUNT 
S093 027000 105061 Ocd144 2S: CLRB — LACNT(R1) "AND TAKE THE 1/0 EXIT 
S094 027004 005720 TST (RO)+ 
S09S 027006 005720 38: TST (RO)+ sADJUST THE RETURN ADORESS 
S09 027010 O0040e2 BR Ss EXIT 
5097 Oe70l2 004737 026310 4S: JSR PC,CI7 :PROCESS THE ERROR 
5098 027016 000200 cs: RTS RO + RETURN 

5100 ; INTERRUPT SERVICE ROUTINE 

S102 027020 112737 000001 024132 ISR: MOVB_ §#1,ACTDRV sSET “ACTIVE DRIVER” FLAG 
S103 02702 104412 SAVREG ;SAVE RO - RS 
2104 037030 013704 Oe4214 MOV RMADR, RY ;ADORESS OF RHSCS1 
105 013701 Oe4200 MOV OTUW, RI :GET “DATA TRANSFER UNDERWAY” INDICATOR 

S106 027040 002403 BLT 1$ “BRANCH IF NO DATA TRANSFER UNDERWAY 
S107 Oe7042 004737 027064 JSR PC, TD *CALL TRANSFER DONE 
S108 ooc4de 2$ EXIT 
5109 004737 027234 1$ JSR PC, SC “CALL SPECIAL CONDITIONS 
5110 027054 104413 2s RESREG RESTORE RO - RS 
S111 027056 105037 024132 CLRB  — ACTORV >CLEAR “ACTIVE DRIVER™ FLAG 
eile G27062 000002 RTI : RETURN 

114 ; TRANSFER DONE ROUTINE 

S116 027064 105061 0240S TD: CLRB © DRVACT(R1) ;SET DRIVE ACTIVE INDICATOR TO IDLE 
S117 027070 012737 177777 Oe4200 MOV #-1, OTUW NO DATA TRANSFERS UNDERWAY 
S118 027076 006301 ASL RI 
S119 027100 012761 177777 024160 MOV 8-1, TIMER(R1) | ;CANCEL TIMEOUT 
S120 027106 006201 ASR Ri 
Si21 027110 013702 024126 MOV TRNSWT, R2 GET “DPB” ADORESS FROM THE 
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Pll = 21-JUL-77 15:32 SINGLE/OUAL PORT RH70/RMO3 DRIVER (REV 1.0) 

027114 005037 024126 CLR TRNSWT ; TRANSFER WAIT QUEUE--CLEAR QUEUE 
027120 (00200 000016 BIS #B1T07,16(R2) SET 
O57 188 i] 990019 MOV RI, RMCS2(RY) “SELECT THE DRIVE 

1 1012 JSR RO; RO. RM : TRANSFER ERROR( TRE=1)? 
027136 RMCS1 
037 140 10 CI? 
Bevis Le ROL (SP)+ 

144 10041 BMI 3$ ;BR IF YES 
02714 005737 Oe41S4 TST SAVEFG SAVE THE RH7O/RMO3 REGISTERS? 
627152 100002 BPL 1$ BRANCH IF NO 
027154 004737 031364 is JSR PC, SVRH70 YES--SAVE THE REGISTERS 

57 160 004737 032220 JSR PC, GETREQ ;GET DPB POINTER 
027164 00S702 TST R2 “ENTRY FOR DRIVE ? 
027166 001403 BEQ 2s -BR IF NOT 
027170 004737 025230 JSR PC, OPT “CALL OPTIMIZER 
027174 000417 BR sc “CHECK OTHER DRIVES 

- THE RELEASE DRIVE COMMAND IS FORECD TO ENTER FOR DUAL PORT OPERATION 
027176 012714 000113 2s: MOV #113, (RY) REL THE ORIVE 
G27202 000414 BR Sc “CHECK FOR OTHER DRIVES 
027204 OS27b2 100100 O000l6 3s: BIS BOITIS*BITO6, 16(Re) SET TA FLAG 
027212 004737 032124 ISR PC, EMPTY -EMPTY "ORIVE’S WAIT" QUEUE 
627216 004737 031364 JSR PC’ SVRH70 SAVE THE RH7O/RMO3 REGISTERS 
027222 012714 ON4O111 MOV #40111, (R4) - ISSUE A “DRIVE CLEAR 
027226 012714 000113 MOV #113, (RY) - ISSUE A RELEASE TO THE DRIVE 
027232 O00400 BR sc *CHECK FOR OTHER DRIVES 

;SPECIAL CONDITION ROUTINE 

Oe7234 116403 000016 SC: MOVB RMAS (RY), R3 ;READ “RNAS” 
10 2s F ANY ’ATA’ BITS SET 027240 001014 BNE : BRANCH I 

Ge7e42 004037 031012 JSR RO, RO. RM READ CONTROL AND STATUS REGISTER 
627246 000000 RMCS! 
027250 Oc6410 CIB 

106126 ROLB = (SP)+ 51S “IE*=1? 
027254 0040S BMI 1$ YES, NO DRIVES TO CHECK 
027256 004037 032310 JSR RO,ES.SAV SAVE THE ADORESS IN ’SESCAPE’ 
Ge7262 104001 ERROR 1 REPORT AN ILLEGAL INTERRUPT 
027264 004737 031502 PC, SET. IE *SET INTERRUPT ENABLE 
627270 000207 1S: RTS PC : RETURN 

O0SO46 2s: CLR -(SP) :PROCESS ALL ORIVES THAT HAVE 
O74 410316 MOVB ——R3, (SP) SAN “ATA*=1 

027276 012703 occ0d! MOV 81;R3 
005001 CLR 
030316 SC3 BIT R3, (SP) sATA=1? 

027306 001005 BNE scé : YES--BRANCH 
027310 O0Se01 SC4: INC RI *MOVE TO THE NEXT DRIVE 
027312 106303 ASLB = RB 
027314 001373 BNE SC3 BRANCH IF MORE TO CHECK? 
027316 005726 TST (SP)+ CLEAN OFF THE STACK 

7320 Oonen? RTS PC RETURN TO USER 
027322 105761 024106 SCS: TSTB OPINT(R1) ‘INITIALIZING THE DRIVE ? 
027326 001402 BEQ 1$ :BR IF NOT 
027330 000137 030246 IMP SC13 ‘PROCESS THE DRIVE 
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5178 027394 405781 024116 18: STB DPROS(RI) ;PORT REQUEST OUTSTANDING ? 

180 { 2 3? 302% IMP SC13 Sia a STANDING COMMAND 
el 1 O2e4065 2s: TSTB = ORVSTALRL) VE STATUS 
lhe | BGT cs OM INE 

5183 027354 105761 024134 TSTB —dULDFLG(R1) : BRAN ® PROGRESS? 
2184 937 360 003422 BLE S$ “BRANC! IF NOT 
185 ON? 37 032220 JSR PC, GETREQ GET CPB POINTER 

S196 027366 737 031364 JSR PC’ SVRH70 *SAVE THE RH7C/AMO3 REGISTERS 

B13 372 O77 030176 TSR PC, Stile tA SO ’ TER NDT DAV ER 
Ic} 027376 105761 O24066 TSTB DRVSTALRI) ‘DIO oRive ONL INE? 

5190 Oe7402 OO3416 BLE 6$ : NO---BRANCH 
5191 032737 O40000 O24046 BIT SBITIY,RMERRS  ;WAS THERE AN ERROR? 
5192 Oe74i2 001002 BNE 3$ *BR IF ERROR 
5193 Oe7414 000137 JMP SCll NO ERROR 
e134 Geren 013705 d240S0 3S: HOV RHE RRS#2, RS sYES proce eet re ROERL AND 

1% Dearie 105761 0240S SS: TSTB DRVACT (RI) j ORIVE acT Ive WITH COMMAND OR ERROR RECOVERY ? 

81% raed chee 030176 Boe Be scie i SAVE Re S, RERL, RMER2, AND RMMRZ 

SS ie ean Seca SO ee RIVES 
os 38 Gera 105761 02406 STB DRVSTACRI) 5 CHECK ON ORIVE’S STATUS 

SoON 027454 032737 Oen000 x240s2 BIT 8B1T13,RMERRS+ ; PLUG CHANGED ” 
S295 Oe7462e 001013 BNE 8$ :BR IF YES 
52% O27464 012746 000113 MOV #113,-(SP) : 

5238 ree 000000 03117¢ Rees! RO, WAT. RN ie To INDEX INTO RBCS! 
S209 027476 030036 SC8 -PARITY EXIT ADORESS 
5210 027500 011605 7S: MOV (SP) RS ‘PICKUP (RMAS) BEFORE THE ERROR CALL 
Sell 027502 004037 032310 JSR RO,ES.SAV > SAVE THE BOORESS IN ’SESCAPE’ 
S212 104002 ERROR 2 : REPORT UNEXPECTED ATTENTION 
bel 927519 000677 as BR SCY GO CHECK FOR MORE ATA’S 

S21S O27512 004037 032310 ; JSR RO,ES.SAV ; SAVE ADORESS IN 'SESCAPE’ 

S6 Bele BOR oo be em rotary Oe 
S218 027522 006301 SCb: ASL R1 “SETUP TO ADOR:SS WORDS 
p43 027524 Ole761 177777 024160 HOV 8-1, TIMER(RL) i STOR rt ae ss 

S221 027534 bow? 37 032220 JSR PC, GETREQ GET THE DPS OR NTER EROR THE QUEUE 
Seee 027540 010164 000010 MOV RI, RMCSO(RY) *SELECT DRIVE 
e203 027544 SONOS? 031012 JSR "RO. RM “READ THE RMC3’S STATUS REG. 

5225 yf Sc8 
peek ( 11605 MOV (SP) RS ;AND PUT IT IN RS 
2 56 ‘ 126 ROL (SP)4 iWeS THERE AN ERROR? 

Es ere tere) Ocv0ss foie ivan) Gece ORE’ S stare 
33! 927970 050762 100210 000016 BIS a81715!B1T07! 1BITO3, 16(R2) ; INFORM USER OF ERROR RECOVER COMPLETION 

5233 027600 004037 031012 1S: JSR RO,RD.RM :READ ERROR REGISTER #1 
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Se min 
Se Sry 
S238 027616 

com | 
Se4! 027630 
Set4e 027632 
S243 027634 
Se44 0276326 

ces Sere 
S247 027650 
Se48 0e7bS2 
Se49 027656 

ce terse 
S$2S3 Oe +: 
S2S4 3 
SeSS 027676 

ce feree 
S2eS8 0277 le 
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Se60 027720 
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Sebe 027734 
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oes S26 
Se68 027764 
S269 4027770 
Se70 027774 
5271 0e7776 
Se7e peor 

Se74 030014 
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SINGLE/OUAL PORT RH70/RMO3 DRIVER (REV 1.0) 

HERI 

MOV (SP)+, RS “AND SAVE IT IN RS 
JSR PC, SVRH70 SAVE RH70/RMO3 REGISTERS 
MOV #ili.-cSP) “ISSUE A DRIVE CLEAR 
JSR RO, WAT. RM 
RACS1 

SCBA: ROL RS ;WAS “UNSAFE” CONDITION =17 
BMI 1$ BRANCH IF YES 
TST R2 “ANYTHING IN QUEUE ? 
BEQ SC7 BR IF NOT 
BIS aeiristarro7terTbs, 16(R2) s INFORM USER OF ERROR 

1S: JSR RO, RD. RM sREAD DRIVE STATUS REG. #1 
RMOS 
SC8 
MOV (SP) RS ;SAVE RMOS IN RS 
ROL (SP)$ > ERR =1? 
BPL 2s *BR IF NO--UNSAFE CLEARED 
MOVE v1 DRVSTA(R1) ;DRIVE IS UNSAFE 
JSR VRH70 SAVE RH70/RMO3 REGISTERS 
BIS eB}Tisierriz, 16(R2) INFORM USER OF UNSAFE ERROR 

2S: BIT #81T12,RS :"MOL” = 1? 
BNE 3s :BR IF YES 
MOVB  #-1,DRVACT(RL) ACTIVE ERROR RECOVER 
ROVE a, ,ORVSTACRL) © ONLINE 

HOV #30000. , , TIMER(R1) ;START 30 SECOND TIMER 

INP SCY 
3S: BIS #BIT1S!BIT07!BITOY, 16(R2) s INFORM USER OF ERROR 
SC7: CLRB  ORVACT(R1) ;DRIVE IS IDLE 

JSR PC EMPTYQ DUMP THE QUEUE 
TSTB ss ULDFLLG(R1) “UNLOAD IN RMOGRESS OR QUEUE? 
BGT 1$ iBR IF NOT 
CLRB  ULDFLG(RI) CLEAR UNLOAD FLAG 

1S: MOVB  ATABIT(RI), reese) ;CLEAR ATTENTION BIT 
TSTB —— ORVSTA(RI1)’ -1S THE DRIVE UNSAFE ” 
BMI 2s *BR IF IT IS 
MOV $113,-(SP) j RELEASE COMMAND 
JSR RO, WAT. RM SWRITE THE COMMAND INTO RPCS1 
RMCS1 ‘REGISTER INDEX 
SC8 >PARITY EXIT ADORESS 

2s: IMP SC4 CHECK FOR MORE DRIVES 
SCB8: TSTB = DRVACT(RL) “1S DRIVE IDLE? 

BEQ 1§ : YES--BRANCH 
JSR PC, GETREQ *GET DPB POINTER 
JSR PC‘CI7 "PROCESS THE PARITY ERROR 
BR 2s’ : CONT INUE 

1S JSR PC, CI7B "PROCESS THE UNCORRECTABLE PARITY ERROR 
2s: IMP SC4 *CHECK MORE DRIVES 
SCll: TSTB  ULDFLG(R1) - "UNI OAD IN PROGRESS"? 

BLE 1S BRANCH IF NO 
CLRB  - ULDFLG(R1) :CLEAR UNLOAD FLAG 

SEQ 00% 
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5290 030100 105061 O2e40S6 1S: CLRB  - ORVACT(R1) -SET DRIVE IDLE 
S291 030104 136137 OeY¥202 024130 BITB  ATABIT(RI),SRCHWT DOING A SEARCH, OPERATION FOR 

Psa; Boor Bonva? a322Ne Oe OBE. popour A eer FROM QUELE 
S295 030120 052762 O000C00 000016 gIS #6tT07, 16(R2) ET bores Bit 
S295 030186 005737 024154 ist SAVEFG : SAVE THE REGISTERS? 

ese hee Apoos 031364 JSR PC, SVRH70 ip aed ALL OF THE RH70/RMO3 REG’S 
Paid p51 40 116164 rear 90046 2s: MA aThg TCR) ,RMAS(RY) CLEAR ATTENTION BIT 
eso) BU iWeLs 41 BIC aT TERL) ,SRCHWT ; cee MPLIED SEEK SET 

5302 G18 b12751 177777 O24160 HOV 81, TIMER(RL) STOP CLOCK 

Re ates oes 025230 JSR PC OPT >START A REQUEST 
S305 030172 000137 0:27310 IMP sc4 CHECK FOR MORE DRIVES 
320% 930178 151 4 00001 Scl2: MOV Ri RNCS2(R4) “SELECT DRIVE 

16437 O000l2 Oe4046 MOV RMOS(R4) RMERRS :SAVE THE FOUR REGISTERS THAT 
S308 030210 016437 O00014 Oe40s0 MOV RMER1 (R4S, RMERRSS2 SWILL TELL US SOMETHING 
6303 G02 16 O1bH3? ooco4e2 0S2 MOV RMERO (RY) ) RMERRS+4 
§310 724 016437 000040 Oc40S4 MOV RMMRO (RY) ’ RMERRS+5 
Sil 03232 DONO? G2e4444 JSR RG, ORVINT jINIT. THE STATE OF THE DRIVE 

$313 ps8 ra RTS PC RETURN 
S314 d3de42 726 1S: TST (SF )+ “POP PC OFF OF THE STACK 

He Eee fee cu, ET to boris okt 
eu? 03 = Ler 177777 024160 ; HOV 8-1, TeMERCRL) :STOP THE TIMER 

$319 03°°60 patsy 000010 MOV Ri RMCS2(RY) “SELECT THE ORIVE 
S770 G: 64 116164 Gex202 000016 MOVB ATABIT(R1),RMAS(RY) -CLEAR THE ATTENTION BIT 
S21 105761 024106 1S: STB DR INT (RL) INITIALIZING THE DRIVE ? 

6323 03 10S061 024106 CLRB  DPINT(R1) *CLEAR THE INIT INDICATOR 

235 03031 cats dens NOE RO, ORVINT Oe PeRTTY ERROR RETURN 
s:$ DaDale 105761 24066 TSTB —ORVSTALR1) ‘DRIVE ONLINE 
6327 039316 003014 BGT 2 ‘BR IF YES -- START ORDER 

oF 8 OaNste pol dee feo OS RUE UE ENTRY FOR THE ORIvE 
6330 O3a5c4 poi7s8 032220 JSR PC, GETREQ GET DPB ADDRESS 

2333 Saasse Bons? dsragy COOOe Bis SBI T1S2B 1714, 16(Re)  ; INEORM USER. THAT RIVE OFFLINE 
$333 033342 OO? 032124 ISR PC, ENPTYQ ‘EMPTY THE REQUEST QUEUE 

5335 764 004000 OCO0000 2s: BIT SBIT11,RMCS1(RY) -DVA SET ? 

2337 QsoceR Boa a OORT iSET THEA CALL OPT 
6378 03~ 12761 023420 024160 MOV #10000. , TIMER(R1) 
63339 nee eat ASR RI 
$340 030372 Oo04d2 BR 3$ 
S341 030374 004737 025230 4§: JSR PC OPT START THE PENDING REQUEST 
eae 030400 000137 027310 3$: IMP sc4 *PROCESS OTHER DRIVES 

5344 ;/RMO3 TIMER ROUTINE 
S345 > CALL 
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: MOV STIME,-(SP) -ELASPED TIME IN MILLISECONDS ON THE STACK 
: JSR PC, RPTMR “CALL RMOQ TIME ROUTINE 

RPTMR: TST ACTDRV : HECK “ACTDRV & ACTSTR™ 
BNE 4§ IE NON HERO EXIT 
MOVB. —-B1, ACTSTR 
SAVREG ier RO - RS 
CLR RL ‘START WITH DRIVE 0 

1S: TST TIMER(R3) -1S THE TIMER RUNNING? 
BLT 2s * BRANCH IF NO 
SUB 2(SP),TIMER(R3) ;COUNT THE INTERVAL 
BGT os ‘BR IF NO SOFTWARE TIMEOUT 
JSR PC, STO ice SOFTWARE TIMEOUT ROUTINE 

2s: INC Ri TO NEXT DRIVE 
TST (R3)+ 
CMP #9. Ri OUT OF DRIVES? 
BCT 1$ ‘BRANCH IF NO 

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

ug: MOV (SP)+, (SP) ADJUST THE STACK 
RTS PC * RETURN 

;SOFTWARE TIMEOUT ROUTINE 

*NOTE: THIS ROUTINE MUST BE ENTERED AT PRIORITY 6 
OR GREATER 

‘CALL: STO 
: MOV 8ORVNUM, R1 DRIVE NUMBER 
: JSR PC,STO CALL 
: RE TURN 

STO: MOV R1,-(SP) SAVE R1 
MOV R2,-(SP) :SAVE Re 
MOV R3,-(SP) ;SAVE R3 
MOV RY’ -(SP) “SAVE RY 
MOV RMADR_ RY >GET ADDRESS OF “RMCS1” 
MOV R1,RMCS2CRY) >SELECT THE ORIVE 
JSR RO; RO. RM *READ “DRIVE STATUS REG” 
RMOS 
STOS 
TST8 = (SP) + S “DRY“=1? 
BMI STo2 *BR IF YES 

STOl: TSTB OPINT(RI) “TRYING TO INTIALIZE THE DRIVE ? 
BNE ST02 :BRIF YES 
TSTB DPRQS(R1) OUTSTANDING PORT REQUEST FOR THE DRIVE ? 
BNE STOe :BR IF YES 
MOV TRNSWT , Re :PICKUP TRANSFER WAIT QUEUE 
CMP Ri, DTUM TRANSFER UNDERWAY ON THIS DRIVE? 
BEQ 1$ “BRANCH IF YES 
JMP STO9 IF NOT DON’T BOTHER DRIVES 
JSR PC. GETREG GET DPB ADDRESS 

1S: BIS s6iTiS'81T09, 1eche) -SET THE ERROR FLAGS 
JSR PC. SVRH70 SAVE RH70/RMO3 REGISTERS 
MOV eBlTOS,RMCS2(R4)'; “INIT” THE MASS BUS 

SEQ@ 0098 
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CuO GT tot OMIM Re ULDFLGURL) ice | THE UNLOAD. FLAG 
Ma B 6 a BR STO9 RR eR Orr R OTHER DRIVES 

116 000016 STO2: MOVB  RMAS(RY).RS RENO POF TON REG 
atte i" e ES C4202 pie aragiriRl), RS iTS, AT NTION FOR THIS DRIVE UP ? 

S408 Ogubze 105761 024106 TSTB DPINT(R1) “TRYING TO INTIALIZE THE THE DRIVE ? 

2uod Bee ibe7el 024116 aa BPRBS(RI) BR FA PORT 3 REQUEST FOR THE DRIVE ? 
SHI 44 001035 Be S107 *BR IF YES a EN RESPONSE TO REQUEST 

aut me 5 Ope Fet 024106 ST03: TSTB  ODPINT(RI) OTR MTS eT THE DRIVE ? 

cute paree! oo. 003 024116 aE +: @S(R1) iBR TF INIT PENDING ? ae BS ii ge OS aro 
4] 1 1 624160 1S: MOV 8-1, TIMER(R3)  ;STOP THE TIMER 

S418 030672 BR STO4 SEXIT 
4 oh te 73? + O26410 STOS: JSR Pc C19 GO HANDLE THE PARITY ERROR 
y u BR sTb9 
49 10S061 024106 ST06: CLRB  OPINT(R1) “CLEAR THE INITIALIZE INDICATOR 
40 05061 24066 CLRB - ORVSTALR1) “SET UNIT OFFLINE 

S423 030712 012763 177777 024160 MOV 8-1. TIMER(R2) ;STOP THE TIMER 
S4o4 004737 032220 JSR Pc, CETREG GET THE DPB ADDRESS 
5425 030704 005702 TST Ro’ ;REQUEST IN QUEUE ? 
54.5 001424 BEG STO9 -BR IF NOT 
S42? 030730 OS2762 140000 000016 BIS BBITIS'BITL4, 16(R2) INFORM THE USER DRIVE NOT AVAILABLE 
S429 % boos 14 BR STO8 FINISH 
S4e9 030740 012763 177777 O24160 ST07: MOV 1, TIMER(R3)  ;STOP THE TIMER 
5430 030746 105061 024116 CLRB bpads-RIS :CLEAR PORT REQUEST INDICATOR 
543 pon? 37 032220 JSR PC, GETREQ GET DPB ADORESS 
Sy 2 702 TST Ro’ QUEUE ENTRY FOR DRIVE ? 
5433 023760 001407 BEQ STO9 BR IF NONE 
434 030788 12762 100004 000016 MOV SBITIS'BITe2, 16(RE) INFORM USER OF PORT REQUEST ERROR 
435 03 73? 032124 ST0a: JSR PC, EMPTYO LEAR THE QUEUE FOR THE DRIVE 

BEE Re Osos, TP Bee ett 
438 5 Oe Biden3 MOV (SP)+)R3 “RESTORE R3 

S439 O31004 012602 MOV (SP)+) Re RESTORE Re 
440 931 01260} MOV (SP)4°RI iRESTORE Ri 

ant! 1010 o0d20 RTS PC 

S443 ROUTINE TO READ A RH70/RMO3 REGISTER 

44S ‘CALL 
446 : JSR RO, RD. RM GO READ A REGISTER 

S447 : INDEX *REG. INDEX FROM BASE 
S448 : ERRAOR “ERROR ADORESS--PROCESS ERROR STARTING 
5449 “AT THIS ADORESS 
S460 : RETURN ‘CONTENTS OF REG. IS ON THE STACK 

S4S2 031012 013737 Oe4212 031160 RD.RM: MOV HCPENX RD.RM2  ;MAX. RETRYS ALLOWED 
S453 031020 O11646 MOV (SP), -tSP) “SAVE RO FOR RETURN 
S454 031022 013737 Oe4214 031036 MOV RHAOR, RD. ADR  ;FORM THE DESIRED ADDRESS 
S45S 031030 062037 031036 ADD (RO)+'RO. ROR "USING THE BASE AND THE INDEX 
S456 031034 013727 RD.RML: MOV a(PC)+,(PC)+ READ THE DESIRED REGISTER OF THE RMO3 
S457 031036 000000 RD.ADR: .WORD 0 “ADDRESS IS FORMED HERE 
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RO.WRO: .WORD 0 ;REG. CONTENTS PUT HERE 
RO.WRD,2(SP) RETURN IT TO THE USER 
RNADR, (SP) PUTS THE POORER Ne ON em asAck 

Be aBlaag a(S ee Bale HON Sllcrem 
MOV ORMAOR , - (SP) 
BIT 881T13, (SP) OTe MePE Ser? 
BNE 1$§ BRANCH IF YES 
CMP (3), (RO)+ :BOIYST FOR RETURN 

1s BR 

JSR RO,ES.SAV ; SAVE THE ADDRESS IN *SESCAPE’ 
ERROR 3 REPORT “MCPE™ ERROR 
TST DTUM ‘DATA TRANSFER UNDERWAY? 
BMI es ;NO--BRANCH 
BIT #BIT14, (SP) ;NO--"TRE™=1? 
BEQ 2s : NO--BRANCH 
TST (SP)+ sYES--CLEAN OFF THE STACK AND 
BR RO. RM3 TAKE THE FATAL ERROR EXIT 

es: BIS eerTly, (SP) ;CLEAR “MCPE™ SENDING A "1" TO “TRE” 
SWAB (SP) POSITION BEFORE WRITING 
my RAO, AC) :FORM ADORESS OF HIGH BYTE 

MOVB (SP)+,9(PC)+ ;WRITE THE HIGH BYTE OF RMCS1 
38: -WORD 0 ADDRESS STORAGE 

DEC (PC)+ EXCEEDED MAX. RETRYS 
RD.RM2: .WORD 3 

BGE RO.RM1 ; BRANCH IF NO 
RD.RM3: MOV (RO) ,RO >FATAL ERROR EXIT 

(sp), (SP) MOV 
RD.RM4: RTS 

;ROUTINE TO WRITE A REGISTER 

*CALL 
: MOV DATA, -(SP) ;DATA TO BE LOADED ON THE STACK 
: JSR RO, WRT.RM ;CALL THE ROUTINE TO LOAO(WRITE) THE REG. 
: INDEX INDEX OF THE REGISTER TO BE LOADED 
: ERRAOR “ADDRESS TO RETURN TO ON AN ERROR 
: RETURN :ERROR FREE RETURN 

WRT.RM: MOV MCPEMX,WRT.R2  ;MAX RETRYS ALLOWED 
MOV 2(5P),WRT.WO ;SAVE THE WORD 9 WRITE 
MOV (SP)+' (SP) "ADJUST THE STAC 
MOV (RO)+,WRT.AD § ;GET INDEX OF REGISTER TO BE WRITTEN 
BNE 1$ BRANCH IF NOT RMCS1 
CMPB ss BISO, WRT. WD -1S THE COMMAND FOR DATA TRANSFERS? 
BLT 1$ :YES--DON’T GET THE OLD Al6 8 Al7, & PSEL 
JSR RO,RD.RM 7NO---COMBINE A1G3A17, & PSEL WITH 
RMCS1 THE COMMAND BEFORE CANSING IT T0 
WRT .R3 ‘THE RH70/RMO3 
SWAB s«(SP) 
BIC 8tC7, (SP) 
MOVB  (SP)4$,WRT.WD+1 

1S: ADD RRAOR’ WRT AD FORM THE ADDRESS OF THE DISK REG. 

SEQ 0100 
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SS14 031256 012737 WRT.RL: MOV (PC)+,a(PC)+  ;LOAO THE DESIRED REG. 
SS1S 031260 WRT.WO: .WORD O >WORD TO WRITE GOES 4ERE 
6516 O3lebe WRT.AD: WORD O *ADORESS IS FORMED bhcRE 

cle Bem gene Bele RRO) ln he Oars te irc 
es Bie Bere bi git RSLT/esaCSPy+ Geax The Pep BIT 
2259 netes plas 031012 JSR RO, RO. RM CHECK FOR PARITY ERROR ON WRITE 
S *2 031306 OO0014 RMERI 
6423 B31319 O31 s4 WRT .R3 
S504 03131 2726 000010 BIT #81703, (SP)+ 
SS 031316 001420 BEQ T.RY BRANCH IF “PAR=0" 
S 031370 016037 177776 031332 MOV HEROD 1S PICKUP THE INDEX 
S427 PHER 004057 031012 is ISR RO, RO. RM ‘READ THE REG. 

eer ARR sav fh iets onan 
S 3 a3 ERROR 4. : REPORT ITY ON WRITE ERROR 

2 BIH teres ish (see CLE OFF THE STAC 
cc 34 o31356 900003 WRT.R2: .WORD 3 OE TRS COUN i 
S636 031252 O0e1 BGE WRT.R1 TRY AGAIN IF NOT FINISHED 
Bt 38 031354 011000 WRT.R3: MOV (RO), RO >TAKE THE “PARITY ON WRITE” ERROR EXIT 
6537 031356 Oo00401 BR WRT .RS EXIT 
5538 031360 005720 WRT.RY: TST (RO}+ ‘ADJUST FOR ERROR FREE EXIT 
5539 031362 000200 WRT.RS: RTS RO 

541 sROUTINE TO SAVE THE RH70/RPO4/S/RMO3 REGISTERS AS PER DPB+14 

6543 : CALL 
5Su4 : MOV #OPBNUM, R2 :O0PB POINTER TO R2 
ssH6 : JSR PC, SVRH70 *SAVE THE DRIVES REG’S 

S547? 031364 104412 SVRH70: SAVREG :SAVE RO - RS 
S548 031366 005700 TST Re QUEUE ENTRY FOR THE DRIVE ? 
S549 031370 OOL4He BEQ 6$ “BR IF NONE 
S°50 031372 013704 o24214 MOV RMADR, RY , 
S°S1 031376 111264 OO0010 MOVB = (R2) ,RMCS2(R4) ; SELECT ORIVE . 
og B31 402 016203 000014 MOV 14(R2),R3 T THE ERROR TABLE POINTER 
S35 1406 001433 BEQ 6$ ‘ALT IF NO ADDRESS 
5 54 031410 037 031444 CLR 3$ :COUNTER & POINTER 
2 G314l4 025/87 031444 o00022 1S: CHP 3§, sRNOB ;REAGHED THE BUFFER REGISTER ? 

53? Qala b3e764 ooozco0 00010 BIT $8107, RACS2(RY) ah set SET ? 

B78 Bl 2 rage CONTE ORE NDB AS ZEROES 
5561 Bat a8 eerie 031012 2S: JSR RO,RO.RM SOT crap REGISTER 
Bobs gid 3S: .WORD 0 ;REGISTER INDEX 

t 1472 cs “ERROR RETURN ADORESS 
S564 O314S0 012623 MOV (SP)+. (R3)4 ‘STORE THE REGISTER CONTENTS 
S565 031 023727 031444 OO0O4S 4S: CMP 3$, #RMEC2 “REACHED THE END ? 
B568 3 901408 BEQ 6S" ‘BR IF YES 
556 1 062737 o00002 031444 ADD #2, 38 INCREMENT THE REGISTER INDEX 
S568 031470 000751 BR 1$' ‘CONTINUE READING THE REGISTERS 
S569 031472 004737 026310 S$: JSR PC, CI? “PROCESS THE UNCORRECTABLE PARITY ERROR 
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6S: RESREG sRESTORE RO - RS 
RTS PC REP Uen 

; ROUTINE TO SET THE INTERRUPT WITHOUT GETTING A “TRE” 

: MOV SORVNUM. R1 ;ORIVE NUMBER TO RI 
PC, SET. fe SET “IE” 

RETURN 

ser. TE: NOV ae mi Pit oy SS OF RNCS1 
MOV RADA AR au) ge BROtE 
MOV (R4).-(SP) “READ RMCS1 
BIS eBIT14, (SP) “SET THE “TRE” BIT OF THE WORD READ 
SWAB sé SP*) “ADJUST FOR DATO 
MOVB #BI TOG, (RY) SET “IE” 
BIT #B1T12,RMCS2(R4) > IS “NED"=1? 
BNE 1$ - YES--CLEAR “TRE” 
Ist (SP)+ CLEAN OFF THE STACK 

1S: MOVB = (SP)+, 1(R4) CLEAR “TRE” 
2s: MOV (SP)+;R4 “RESTORE RY 

RTS PC RETURN TO CALLER 

QUEUE COUNT 
QCNT: .BYTE O ;DRIVE O 

"BYTE O ;DRIVE 1 
-BYTE OQ sORIVE 2 
“BYTE 0 “DRIVE 3 
‘BYTE 0 ‘DRIVE 4 
“BYTE O DRIVE 5 
‘BYTE O “DRIVE 6 
“BYTE 0 ‘DRIVE 7 

QUEUE INPUT POINTERS 

QINPT: .WORD QORVO -ORIVE O 
“WORD  QORVI ORIVE 1 
“WORD  QDRVe “DRIVE 2 
“WORD  QORV3 ‘DRIVE 3 
“WORD  QDRVY “DRIVE 4 
“WORD  QORVS ‘DRIVE S 
“WORD  @QDRV6 “DRIVE 6 
“WORD  QORV? DRIVE 7 

QUEUE OUTPUT POINTERS 

QOUTPT: .WORD  @DRVO DRIVE O 
“WORD  QORV1 DRIVE 1 
“WORD  QORV2 -DRIVE 2 
“WORD  QORV3 :DRIVE 3 
“WORD QDRVY “DRIVE 4 
“WORD  QORVS DRIVE S 
“WORD  QORV6 ‘DRIVE 6 
WORD  QORV?7 ‘DRIVE 7 

SEQ 0102 
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Ceo? ieee OSieee SeTOrs “WORD GORY! tORIVE g 10°. POREGe & DRIVE 1 START ADDRESS 
Pee j 17 ° «WORD efRVE ; STOP Pee RT obi te 2 

ie PV eS ce 3 . — 

ery RBIPR RBIS HOR SoRve ROP RIVE Sc-START DRIVE 4 
S632 031640 032006 “WORD  QORV6 STOP DRIVE S--START DRIVE 6 
S633 031642 032026 “WORD  QORV? ‘STOP DRIVE 6--START DRIVE 7 
pad 031644 O03c046 “WORD TERM ;STOP DRIVE 7 

S36 sDRIVE REQUEST QUEUES 

S638 031646 900010 QDRvO: -BLKH 19 

Bei relied aap NEE ‘BLKW 10 
41 631726 000010 QORV3: .BLKW 10 

S642 031746 000010 QDRvA BLK 10 

Bat pee P0018 it 1 
4S Bat 5: rue 10 

obue 032046 QTERM 

pbug sROUTINE TO CLEAR ALL OF THE REQUEST QUEUES 

5650 CALL . 
S651 : JSR PC, CLRQUE 

S653 03204 104412 CLRQUE: SAVREG ;SAVE RO - RS 
Age 35 042708 031554 MOV 8QCNT, Re *2ERO_ THE QUEUE COUNTS 

S 4 CLR (R2)+ ‘DRIVES O & If 
S656 032056 00S0ce CLR (R2)+ ‘DRIVES 2 8 3 
5557 032060 $2 CLR (Re)+ “DRIVES 4 8 5 
5658 032062 2 CLR (Re) ;DRIVES & 8 7 
659 032064 012703 000010 MOV “MOVE THE STARTING 

60 032070 012701 031624 MOV weet hey R1 *ADDRESS OF THE QUEUE INTO 
S661 032074 Ol2i22 1S: MOV (R1)+, (R2)+ THE QUEUE INPUT POINTER 
pbbg 3 2 95303 DEC R3 
66 1 1375 BNE 1$ 
S664 0320102 012703 O00010 MOV #8. .R3 :MOVE THE STARTING ADDRESS 
S665 932105 012701 031624 MOV #QSTART,R1 OF THE QUEUE INTO THE 
pbb 32112 Olel2e 2s: MOV (R1)+, (Re)+ *QUEUE OUTPUT POINTER 
S667 032114 005303 DEC R3 

Peg 635138 ete SP EREG es RESTORE RO - RS 
e0 B38 158 ASaae RTS PC , 

e672 sEMPTY THE QUEUE SPECIFIED BY RI 

S674 ‘CALL 
567 : MOV ORVNUM. RI ;DRIVE NUMBER TO R1 

eer? ; JSR PC, EMPTY 

S678 032124 105061 031554 EMPTYQ: CLRB  QCNT(R1) >CLEAR NUMBER OF ITEMS IN QUEUE 
S679 032130 006301 ASL Ri 
S680 0320132 016161 031564 031604 MOV QINPT(RL),QOUTPT(RI) ;SET OUTPUT QUEUE POINTER=INPUT POINTER 
S681 032140 006201 ASR Ri 
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RTS 

; ROUTINE TO PUT 

‘CALL 

ISR 
’ 

: 

ORVQUE: CMPB 
BEQ 
INCB 
ASL 
MOV 

ce 
BNE 

iS: ASR 
TST 

es: RTS 

;ROUTINE TO GET 

; MOV 
: JSR 
; RETURN 

es: RTS 

PC 

A REQUEST IN QUEUE 

SORVNUM, R1 i DRIME 
TER BLOCK OF PARAME 

RO. DAVGUE GO Pu PU REQUEST IN QUEUE 
SRETURN HERE IF QUEUE FULL 
RETURN HERE iF REQUES "5 IN QUEUE 

#10, QCNT(R1) ;1S QUEUE FULL? 
2s ;BR IF YES-TAKE RETURNI 
BENTCRI) ; INCREMENT QUEUE COUNT 

R2,9@INPT(R1) ;PUT THIS REQUEST IN QUEUE 

crete irom tele to Reser HE BOINTER 

QstaRTiRL), ‘oreristn® VES" -RESET POINTER 

(RO)+ ; TAKE RETURN 2 
RO RETURN TO USER 

THE “DPB” ADDRESS OF NEXT REQUEST IN QUEUE 

SORVNUM. RI 
PC, GETREG G0 ap GET THe, REQUEST 

RO="DPB™ ADORESS OF THE REQUEST 
*Re=0 IF NO PEST IN QUEUE 

Re 
QCNT(R1) ;1S THERE ANY REQUEST IN QUEUE? 
es : NO---BRANCH 

SQOUTPT (RL), Re ;PICKUP “DPB” POINTER FOR THIS DRIVE 

PC ;RETURN TO USER 

;ROUTINE TO “POP” THE REQUEST FROM QUEUE 

> CALL 
; MOV 
: JSR 

RETURN 

POPQUE: DECB 
ASL 
MOV 
CLR 

1$: ASR 

sORVNUM , R1 ;ORIVE NUMBER TO Ri 
PC, POPQLIE “CALL TO REMOVE REQUEST 

*RE=ADDRESS OF DPB REMOVED 

QCNT (RI) -DECREMENT QUEUE COUNT 

ROOUTPT(RI), R2 ;GET THE “DPB” POIN TER 
QQOUTPT(R1)’ "REMOVE DPB ADORESS FROM THE QUEUE 
#2. QOUTPT(R1) :UPDATE THE QUEUE POINTER 
QOUTPT(R1),QSTOPLRI) - TIME TO RESET THE POINTER? 
1$ -NO--BRANCH TO EXIT 
QSTART RL), ,QOUTPT(R1) ;YES--RESET THE POINTER 

SEQ 0104 
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SINGLE/OUAL PORT RH70/RMO3 ORIVER (REV 1.0) 

RTS PC ;RETURN TO USER 

;ROUTINE TO SAVE THE CONTENTS OF 'SESCAPE’ WHEN THE DRIVER 
; REPORTS AN ERROR DIRECTLY. 

: JSR RO,ES.SFY 
: ERROR N ;: THE ERROR C 
: RE TURN ; THE RETURN IS PAST THE ERROR CALL 

ES.SAV: MOV (RO)+.1§ GET THE ERROR CALL 
MOV SESCAPE,-(SP)  ;SAVE THE AOORESS IN IN | SESCAPE’ 
CLR SESCAPE CLEAR THE ESC 

1S: “THE ERROR CALL IS gral HERE . 0 
MOV (3P)+, SESCAPE :RES TORE THE ESCAPE ADDRESS 

kt lt-+-ialelaielalalalalalaelalelailalaelaleleelaelaileileleleleeleelseisileiceicieieeleiiablabial 
IST BEX 

.SBTTL TELETYPE MESSAGES 

UNTOFF: .ASCIZ / OFFLINE’ 

NOTRM: .ASCIZ @ NOT AN RMO3O 
NMOTPRS: .ASCIZ / NOT PRESENT/ 
NOTSAF: .ASCIZ / UNSAFE/ 
RMO3B: .ASCIZ /RPOY/ 
RPOS: -ASCIZ pay 
RMOSA: .ASCIZ / / 
SYSTAT: .ASCIZ /UNIT STATUS/<CR><LF><LF> 
MUNIT: .ASCIZ <CR><LF>/DORIVE: / 
SLASH: .ASCIZ asa 
C: -ASCIZ /C/ 
T: -ASCIZ /T/ 

: .ASCIZ /0/ 
LINYSP: .ASCII 7 / 
LINSP: .ASCIZ / / 
ENTADOR: .ASCIZ /ENTER ADDRESS LIMITS: /<CR><LF> 
MOFFLN: .ASCIZ / ORIVE OFFLINE/<CR><LF> 

-RASCIZ / ORIVE NOT PRESENT/<CR><LF> 
MERI1: .ASCIZ / ORIVE NOT AVAILABLE/<CR><LF> 

-ASCIZ @ DRIVE NOT AN RMO38<CR)<LF> 
: .ASCIZ / DRIVE 'INSAFE/<(CR><LF> 

MSELD: .ASCIZ / SELECTED/ 
MMODE: .ASCIZ <CR><LF>/PROGRAM MODE (C OR F): / 
MFORMT: .ASCIZ / FORMAT & VERIFY/ 
MHECK: .ASCIZ /CHECK ONLY’ 
MORMAT: .ASCIZ /FORMAT & VERIFY/ 
MSIZE: .ASCIZ <CR><LF><LF>/OPERATE IN Se SECTOR MODE (Y OR N) ? / 
MSEC22: .ASCIZ /OPERATION WILL BE IN 32 SECTOR (16 BIT) MODE/<CR><LF> 
MSEC2CO: .ASCIZ /OPERATION WILL BE IN 30 SECTOR (18 BIT) MODE/<CR><LF> 
BADENT: .ASCIZ /INVALID ENTRY/<CR><LF> 
MADRER: .ASCII /ENDING OSK ADRS MUST BE EQUAL TO OR GREATER/<CR><LF> 

-ASCIZ /THAN STARTING ADRS/<(CR><LF> 

SE@ 0105 



DOS 
MAINDEC-11-D0ZRMA, RMOS FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PRGE 107 SEQ 0106 
OZRMAB. P11 21-JUL-77 15:32 TELETYPE MESSAGES 

ae alr hala fee h03 MSELP: .ASCII /SELECT DATA PATTERN (BY ENTERING 0,1 OR 2)/<UR, ..F> 
30t Rect / / (0) ZERO’ 7a Le 

. > > Gased Geaond Gowes Goon ecLd 7 (2) toes? case 

eae res ceo 12 69 53 MSF OU; “Reels CORN LES «CFD TART FORMAT ON DRIVE / Bess och 18 GRINS Bsa) ABR: 26Bc1S ci LE) Ley Stan INE Ge CK OW RIVE. 7 
033606 005015 O43012 OS1117 MECMPT: .ASCIZ CCR «LE? «LP Fone COMPLETE. / 
033633 01S O0SOle 103 MCCMPT: .ASCIZ <CR><LF<LFD/ CX COMPLETE, / 
033657 1e4 oselie pale NUMERR : act /TOT greD: 
033707 1e0 OY S23 ACORIS: .ASC /PRE ROORE S: 
033734 O0S0iS O47S20 O4eSe7 PMSG:  .ASCIZ (CR><LF>/POWER ON "PROGRAM STARTS AT 200/<LF> 
033777 105 052116 OS110S MESGI: -ASCIZ /ENTER THE SERIAL’ NUMBER (MAXIMUM 10 OCTAL DIGITS) /<CR><LF><LF> 
034065 01S Oeddle 047123 SN: -ASCIZ <CR<LF>/ SNS: 
034103 O1S OY74le eSeh =2MESG3: .ASCIT CCR LED “OVER, 160 Ba BAO, SECTORS HAVE BEEN DETECTED/<CR><LF> 
034156 O40Se0 O4S5503 047040 -RASCIZ = /PACK NOT 
O34204 005015 047111 O47503 MESGe: .ASCII <CR><LF>/INCORRECT MANUFACTURE DEFINED BAD SECTOR/ 
O34eS6 O4Y444Q 043116 OS1117 -ASCII / INFORMATION’ <CR><LF> 
O34e74 O0S01S O47111 OSell) -RSCII <CR><LF>/INITIALIZE THE BAO SECTOR FILE 7/ 
034336 O404SO 051516 O42Se? -ASCIZ /(ANSWER: Y OR_N <CR>)/ 
034365 O15 O404%1e O44S14 Mee -ASCIZ = <CR><LF>/ALIGNMENT PACK, PROGRAM HALT !/ 

(1) 55 HEME AE HEE HE SE AEE HE A SE SE a SS HH EER EE 

.SBTTL ERROR MESSAGES 

(1) 55 SEE AE SESE SEE SE SE AE SE SE A 4 A SS SESE SS SE SS a a HEHE 

O34425 O44l22e O30461 O4444O EMI: -ASCIZ = /RH11 INTERRUPT OCCURRED (RMAS=0)/ 
034467 12S O42S16 OS50130 EMe: -RSCIZ /UNEXPECTED ATTENTION OCCURRED/ 
O34S2S 118 QS1501 O4ile3 EM3: -RSCIZ /MASSBUS PARITY ERROR (MCPE=1)/ 
034563 115 051501 O4¥112e3 EM4: -ASCIZ /MASSBUS PARITY ERROR (PAR=1)/ 
O34620 O4210i OS1104 051505 Ems: -RSCIZ /ADORESS PLUG CHANGE BIT SET/ 
O34654 OW4ice O30461 ON2e040 EMO: -ASCIZ /RH11 DION’T RESPOND TO ADDRESSING’ 
034716 O51104 053111 Oe010S EMiO: .ASCIZ /ORIVE OFFLINE/ 
O34734 O4eSe0 O51Se2 051511 EN11:  .ASCIZ /PERSISTENT DRIVE UNSAFE ERROR/ 
034772 047125 70g OSilee Emile: .ASCIZ /UNCORTECTABLE MASSBUS PARITY ERROR/ 
03S035 123 QO43117 OS3S04 EM13: .ASCIZ /SOFTWHRE TIMEOUT/ 
03S0S6 051104 053111 Oe010S EM14: .ASCIZ /ORIVE UNSAFE ERRORY 
035101 103 047117 OS11e% EMIS: .ASCIZ @CONTROLLEV DRIVE ERROR DURING WRITE@ 
035145 103 047117 O51104 EM16: .ASCIZ MCONTROLLER/DRIVE ERROR DURING WRITE CHECKd 
03$217 lee OS210S O44Se2 EM17: .ASCIZ @RETRIES NOT SUCESSFUL - SECTOR NOT ACCEPTABLE@ 
Rose 104 OS2101 OQe0101 EM20: Peat, @OATA ERROR CURING WRITE CHECKS 

103 047117 OSi104% Emel: .ASCIZ @CONTROLLER/DRIVE ERROR VERIFYING HEADERS@ 
O3S404 O42S10 O42101 05110S EMe2:  .ASCIZ @HEADER COMPARE ERRO? VERIFYING HEADERS@ 
035453 103 O46131 O47111 EM23: .ASCIZ @CYLINDER FIELD IN HEADER IS NOT CORRECT@ 
035523 127 O44Se2 O4eSe4Y EMCY:  .ASCIZ @WRITE CHECK ERROR® 

(1) SEAGER EE 

035545 lee O4051S O04Se3 DHI: -RSCIZ /RMAS  RNCS1 RMERI RMER2 ROS RMOC RMDA/ 
03$613 104 O44Se2 O4eS2b DHe: -ASCIZ /DRIVE RMOS RMERI RMER2 RMAS RMCS1/ 
035665 104 O44S522 O4eSeh DH3: -ASCIZ /DRIVE REG AOR DATA RMCS1 RMERI RMER2C/ 
035736 OS1104 053111 020105 DH4: -ASCIZ /DRIVE REG ADR GO00 BAD RMCS1 RMERI RMER2C/ 



MAINDEC-11-DZRMA, RMOS FORMATTER 
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036021 lee 020110 042101 
036034 051104 eat Gens 
036121 lee O4eS1 
036008 ONeSce 041104 oe 10u 

Gese os Galli Gebi0e Geng) 182 Ciisis Gases 
7 71e3 S10 

036657 104 O44S2e 042526 
036725 O40 Ge0040 de0040 
037013 104 O4%4%S2e O4eS26 

5758 
$759 
S760 037100 O01374 OOSS4O 00SSS4 
$761 0371068 O0°60e oOoSSSe 00SS74 
57be 0397114 O0S546 
5763 037116 001372 0e4050 
S764 037124 Qe40S2 001374 900000 
S765 037132 OO! 031036 031040 
S766 037140 OOSS 00SSS4 
S767 037146 001372 O8lebe 031c60 
S768 037154 OQ31040 O0SS40 OOSSSY 
5769 037lbe O0S&0e 
S770 037164 001272 
$771 037166 OOl220 00113e oossYO 
S77e 037174 O00SS5SQ 00SSSe 00S5SS4 
$773 Q37e0e 005602 
5774 O037e04 OC >0N 0056068 oO0SsSY¥e 
$775 le O0* 344 00SS48 00SS5S6 
5776 037ec0 50 
S777 Q37e22 22 005564 005566 
5778 037230 70 005572 001366 
S779 037¢x% 1370 
S780 re ised ten 001365 

27h 3 1228 1338 001366 
S783 1] 001350 
S764 7% S4Q 005550 o00S55Se 

57 Oe mists 5786 (erg 

S767 eo S44 005546 
$788 03731 005562 
S789 037. SEN S68 
5790 G37 3e4 005570 005S7e 001366 
5791 373 001370 

erat Gare Blea OHI onixs 
57% 03736e O0SSb2 
$797 037364 005540 OOSSSO oOsSsSse 
5798 037372 O0SSS4 00S60e 
S799 037400 O0S604 00S606 

MACY11 30(1046) 
ERROR MESSAGES 

OH6 : RASCIZ 
O10: Batis 

10A: .ASCI 
0H108: .ASCIZ 
OH17: Rael g 
OH20: .ASCI 
DH2E0A: .ASCIZ 
DH20B : Betz 

Bisa: Aectf 
-RASCIZ 

DHe4: ASCII 
ASCIZ 

-LIST BEX 

OT1: . WORD 

OTe: . WORD 

OT3: . WORD 

OT4: . WORD 

OT6: . WORD 
0710 . WORD 

. WORD 

. WORD 

OT17: . WORD 

OT20: . WORD 

. WORD 

. WORD 

. WORD 

OT2e3:  .WORD 

OT24:  .WORD 

. WORD 

EQS 
2l-JUL-77 16:06 PAGE 108 SEQ 0107 

ps + salar PC RMCS1 RC RMER RME. / / 
a a AY 

RMMR1 =«-RMOT RMSN RMOF CYLINDER TRACK,’ 
/ORIVE ERR PC CYLINDER TRACK SECTOR’ 
/ORIVE ERR PC CYLINDER TRACK SECTORY 
7RMCS1 RMCS2 RMDS RMERL RMERC RMMRC RMECL RMEC2/ 
/RMWC RMBA RMOA RMAS RMLA RMOG RMMR 1 RMOT/ 
7RMSN  =RMOF = CYLI TRACK/ 
/ EXPT’D/<CR><LF> 
/JORIVE ERR PC CYLNOR ACTUAL HEADER’ 
/ MEMORY DISK/<CR><LF> 
/ORIVE ERR PC CYLNOR 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. AOR, RO.WRO,RM.REG, RM. REG+14, RM. REG+42 

DORIVE,WRT.AD,WRT.WO,RD.WRD, RM. REG, RM.REG+14, RM. REG+2 

SRMAOR 
ORIVE, SERRPC RM. REG, RMN. REG+10, RN. REG+12, RM. REG+14, RM. REG+He 

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+32,0S.CYL,0S. TRK 

DRIVE, SERRPC, DS. CYL, 0S. TRK, SAVSEC 

DRIVE, SERRPC,0S. CYL, DS. TRK, SAVSEC 

RM. REG, RM. REG+10, RM. REG+12, RN. REG+14, RM. REG+42, RM. REG+4O, 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,OS. TRK 

DRIVE, SERRPC , BUFP, RBUF , RBUF +2 

ORIVE, SERRPC,DS.CYL,DS. TRK, SAVSEC , SGODAT , RM. REG+22 

RM. REG, RM. REG+10, RM. REG+12, RM. REG+14, RM. REG+42, RN. REG+4O, RM.REG+44, RM. RE 
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ca 
h
w
 

wi
ow

w 
ii

o 
e 
M
H
 

D
O
V
T
N
 

SH
V 

OS
S 
I
C
E
S
 

BA 
pist

s 
Ba

D 

037544 
0375S2 

037554 

21-JUL-77 18:32 

000000 
000000 

ocss44 
OC-,560 
005566 
005572 

000000 

MACY11 30(1046) 
ERROR MESSAGES 

OOSS46 . WORD 
00SS&e 

001366 . WORD 

OF 1: 

DFe: 

OF 3: 

OF4: 

OF 6: . WORD 

OF 10: 

DOF 17: 

OF 20: 

OF 23: 

OF24: WORD 

FOS 
21-JUL-77 16:06 PAGE 109 SEQ 0108 

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, DS. CYL, DS. TRK 

C
I
 
N
O
 

O
e
 

2
0
0
0
0
 

O
M
m
L
u
~
—
 

N
O
N
Q
O
N
 

= 
L
u
l
e
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YQ
 

Oo
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O
w
o
o
n
 

O
e
 

M
w
 

_%
 

a
l
a
t
e
)
 

oO
o 

Dv
D 
£
 

8..0 
DH2OC 
4 14 

5p RRR RRR EAA REAR REE RR LEE REE EE EE RES LRSAERRELSRRRERELAREELERE 

;BUFFER STARTS HERE 

SUHHBMMH MMB BHBHEB EHH EEE HEHEHE IEEE Ee ik 

OCO000 RBUF: .WORD 

BUFP: 

-NLIST BEX 

0,0,0,0 ;BUFFER FOR HEADER CHECK 

;FORMAT AND CHECK BUFFER STARTS HERE 
;AND WILL OVERLAY ALL REMAINING CODE IN PROGRAM 



MAINDEC-11-DZRMA, RMO3 FORMATTER 
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SY 
7601 

037623 
037660 

46 
0044 

5856 
S8S7 
$858 
5859 
S860 
5861 
S862 
$863 
S864 
S865 

ae} 
S868 
S869 040076 
$870 040102 
S871 O40104 
587e 040110 
5873 O40114 
5874 040120 
5875 040122 
S876 O40124 
S877 0401230 
S878 O40!l3e 
S879 040134 

se ta 
Séd2 04014 
5883 O401Se 
SE8Y 040154 
S885 040156 

SS tie 
S888 BAOLee 
5889 040i7e 

ot Bee 
Ssde O040c04 
5893 040206 
S8s4 040210 
5895 

O40e le 
$897 040220 
$898 040223 
S839 040230 
$300 
$901 
$902 
S303 
$904 

Badi0y 

0$3110 
000040 

7440 
2522 

020061 

041505 

GO9 
MACY11 30(1046) 21-JUL-77 16:06 PAGE 110 SEQ 0109 
ERROR MESSAGES 

TITLE: .ASCII <CR><LE><LF>/MAINDEC-11-DZRMA/<CR> <LF> 
-RSCIIT @RMNO3 FORMATTER a<CR><LF><LF> 
.RSCIZ /PROGRAN NEEDS 17 K MEMORY/<CR><LF><LF> 

LO FETT SEREKON GUE D ULIH ROVE aR ELEARTREROR (Stat TER wOcStC Ge 7«CR><LFD 
“pects pee’ Reereet te aay Tee Pk 

LIST BEX 

.SBTTL BUSADR - GET BUS ADDRESS AND VECTOR ADDRESS FOR RH11 
;THIS ROUTINE IS USE 18 INS THE BUS ROORESS 
: OF THE RH11 IS SETUP FOR ER ADDRESS. 
iNT MLL ALSO RERO THE ADDRESS FROM THE TTY IF 

“NOTE: THIS ROUTINE DESTROYS RO-R4 
; CALL 

: JSR PC, BUSADR 
: RETURN 

BUSAOR: TST CHGADR s INPUT FROM TTY REQUESTED? 
BEQ 3 :NO--BRANCH 
CLR CHGADR *YES--CLEAR THE REQUEST FLAG 

1S: MOV 8SRMADR, RO ;EIRST AQDRESS 
TYPE MRMCS 1 2 PMCS |= 
MOV {RO),-(SP) ;PRESENT RMCS1 ADDRESS 
TYPOC ; TYPE IT 
TYPE —_, LINSP 2 SPACES 
RDLIN GET THE ENTRY 
MOV (SP)+,R1 *ADORESS OF ASCII TEXT 
JSR RS, CK: NUM ENTER AND STORE NEW ADORESS 
BR 18 ERROR RET 

2S: MOV SSRMVEC, RO ; CHECK VERC 
TYPE MRHVEC : "RHVEC=™ 
MOV tRO),-(SP) PRESENT RH11 VECTOR ADDRESS ON THE STACK 
TYPOC TYPE IT 
TYPE —_, LINSP 2 SPACES 
ROLIN READ THE ENTRY 
MOV (SP)+,R1 SASCII TEXT ADDRESS 
JSR RS, CK: NUM “ENTER AND STORE NEW ADDRESS 
BR 2s’ ERROR RET 

3S: MOV SSRNAOR, RO “FIRST ADDRESS OF NEW PARAMETERS 
MOV SRMAOR. R1 “FIRST ROORESS OF WHERE TO PUT THEM 
MOV (RO)+, tRid+ BUS ROORESS 
MOV (RO)+; (R1)+ “VECTOR ADDRESS 
RTS PC : RETURN 

MRMCS1: .ASCIZ @RMCSI = a 

MRHVEC: .ASCIZ @RHVEC = 

~SBTTL_ CK.NUM - CHECK NUMBER (OCTAL) 
; THIS ROUTINE CHECKS AN ASCIZ STRING FOR LEGAL CHARACTERS 
: BNO) FORMS AN OCTAL NUMBER IN Re 



MAINDEC-11-DZRMA, RMO3 FORMATTER 
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000001 

009006 

000060 

000067 

177770 

HOS 
MACY11 3001046) e21-JUL-77 16:06 PAGE 111 
CK.NUM - CHECK NUMBER (OCTAL) 

MOV SADR, R1 “ADDRESS OF ASCIZ STRING 
RO=ADORESS TO drore THE AUMBER 

a Ue 

R 2 ca
 

CK.NUM: MOV Re, -(SP) R2 
MOV R3, -(SP) SAVE R3 
MOV RY’ -(SP) SAVE RY’ 
MOV #6,R3 s MAX OCTAL DIGITS IN THE NUMBER 
CLR R2 FINAL OCTAL VALUE 

13: MOVE = (R1) +, R4 GET CURRENT POINTED BYTE 
BEQ 3S ‘BRANCH, IF TERMINATOR DETECTED 
CMPB RY, #0 *SMALLER THAN ASCII-O ? 
BLO S$ :YES ERROR EXIT 
CMPB RY, 8°7 “LARGER THAN ASCII-7 ? 

I ‘YES ERROR EXIT 
ASL R2 :SHIFT LEFT 
BCS S$ : 
ASL R2 ; ONE 
BCS c§ 
ASL Re “OCTAL DIGIT 
BCS cs “ERROR IF CARRY BIT SET 
BIC 8177770, R4 “CHOP OFF HIGHER BITS 

RY, Re *APPENDING CURRENT DIGIT 
DEC R3 ‘DECREMENT BYTE COUNT 
BEQ 2s “BRANCH IF LAST DIGIT 
BR 1$ “LOOPING BACK 

2S: MOVB  (R1)+,R4 CHECK TERMINATOR 
BNF S§ BRANCH IF NOT FOUND 

3S: Ist Re iF NAL VALUE = 0 ? 

MOV Re. (RO) REPLACE THE ORIGINAL VALUE 
4g: TST (RS)+ * ADJUST FOR NORMAL RET 
S$: MOV (SP)+,R4 *RESTORE 4 

MOV (SP)+°R3 RESTORE R3 
MOV (SP)+/Re RESTORE R2 
RTS RS ZEXIT 

- END 

SEQ@ 0110 



MAINOEC-11-D0ZRMA, RMO3 FORMATTER 
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ABASE = 176700 
ACOML = OOS0N00 
ACDWe = 000000 
ACK = QOO123 

RBB
B = 

Bee
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cis
 

Pp 
asa

tat
s 

S 
a53

3 
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s 
8 8 

ne
 

S
e
:
 

z 
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I09 
MACY11 30¢1046) 21-JUL-77 16:06 

? g Tha SYMBOLS CROSS REFERENCE LE -- USE 

1389 1430 

4784" S111% S349 
5365% 

S102% 

2639 2817 

45378 4700 4796 4902 527e 5291 

PAGE 113 

S299 5300 $320 5406 

SEQ O111 
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OZRMAB.P11 212JUL-77 15:32 CROSS REFERENCE TABLE -- USER SYMBOLS 
ATESTN= 000000 1389 1393 
ATTN OOL374 lage eee S760. s«S:763 
ATO = 00001 12488 
AT! = 000002 13498 
AT2 = QOOOM 13508 
aT} = 000010 15818 
avy = go0020 15829 
ATS = OOOONO et 
AT = 000100 1be44 
AT? = 000200 1pese 
AUNIT = 000000 1389 13% 
PLETE Botood eae ts3 148 
AVEC TS: paosod i389 «1429 
Ale = 000400 11528 
Al? = 001000 11598 : BADENT 033230 3181 57578 
BADI6 OO1414 14878 2236, 22Sh)Si«PG «292% «= 2301.«S«s« 2302 «2303 «23044 © 230S* 2306" «23078 «23088 

230g# «S3li# «6 DS1ae «6 B3iS# «Sige | B317e «318% «23198 «23208 «232% «232923318333 
533453363338. 3G?s«3338sCM1e «DOB B4Ss 8g 

Baie 02420 ce 
= 0000 b | 

BEGCYL 001322 14508 «1561  1955* 204Se 2101% 2109 2349 2358 2362 2716 2720 2762 27658 
a7eae 2907 BGRSC(«éik GR OC37GH 299732312378 oNGe 

BEGIN oo6412 Tis 18118 
BEGINI O06422 i114 18138 -18s8 
BEGIN? O06436 igi2 1el78 4156 
BEGTRK 001326 14659 isc2,1Gede «Ou «2100 «21192352 236S)Ss27639Ss«7GN «27678 «2936-2939 

gp? Be9e «2974x3999. 0232323 | SBN Se 
BITO = 000001 10639 
BITOO = OCco0! 10838 1063 1930 2097 
BITO1 = 000002 ioe2¢ oe? 1933 2097 2922 4776 S024 
BITO2 = 000004 ioeis 10e1 
BITO3 = 000010 10508 1060 S231  5SS24 
SE erty ice «eg | eeS eee cou, suo 
BITRE = Botan iou7s «1087 «4909S s«47g7Ss«tS Bie? S55 
BITG? = 000200 io4es 108 4709 4976 5123 231 &§246 S266 S295 5557 
BITOS = OOO4O0 loss 1088 2900 4709 
BITO9 = 001000 iov4s «1084 «= 3900s 3500-=Ss« S399 
BIT! = 000002 ids2e8 26773891 
BITIO = 002900 10438 3897 2922s3477—s« S026 
BITI1 = OO4000 10428 Seq7«4G74)—S 403s 35 
BIT12 = 010000 io4is 5209 «e894 s«Dae?Ss«gGSSsCSSLSC«709.—=s«44778—Ss«BL.Sss991.=Ss SOLO.—Ss«SO22 = S035 

case Sesg 0S SHb2Ss«SS19—s SERG 
BIT13 = 020000 Touos «238910 BG2>siB4 CEL SCS2ON SUBS 
BIT14 = O40000 10398 5207 «BRBDSisiBRSC2BBSSCBEGL«=sBSe2—+4773.-Ss«NBOBSCS9.—Ss«S331.—Ss« S277 

7 2528 2543 e627 2710 4761 4773 4776 
4778 4808 4811 4995 S024 S026 5142 5231 S246 S256 S266 $331 5399 

w
 

| e
d
 

-~
4 

—
 

iF 
a 

| 

u —_
 8 Oo
 8 —
 

8
 

rT
 

~w
 

rw
 

W
 & tw
 

w
 

at
 

(es
) 

tf
 

[v
al

 
pu
es
 

~w
 

ia¥
) it wn
 

w
o
m
w
o
w
m
 

=
<
 

<4
 

b—
4 

0
-
0
 

4
 

4
4
4
4
-
4
 

C
M
 
£
W
Y
 

Tn 

8 w * 



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

BIT7 = 000200 10568 
BITS = OOO400 10558 
BIT9 = 001000 10548 

{ea 188 
4808 ABBh 
2996 3015 

BUSADR 040076 1877 58698 
C 032473 3110 57578 
CHGADR 001400 14778 © 1811% 
C11 O2S465 4831 48S9e 
C13 025574 4833 488ce 
C14 025574 4yB22 49048 
at 026252 4B81 4903 
C16 4920 4930 
CI? 026310 476 4840 

494 4953 
CI7B ©: 026336 499449978 
C18 026410 4ygg2 
CKADRS O11744 23498 2712 
CKSWR = 1044 3464-3499 
CKTRK 013334 25968 
CK.CHR 017656 2060 2130 
CK:DEC 017630 33488 3376 
CK.PIG 017730 3142 340le 
CK nJdM = 040234 5879 «= s« S888 
€KOCT 017602 33308 3378 
CLOCK 016312 3048 3058 
CLR = OOCONO 11728 
CLRQUE 032046 4609 5043 
CNTLC 0013:6 14768 = 1858 

R = O00015 9788 «= «14368 
CRLF = 000200 9798 3618 
CYLCK 001344 14598 27 16% 
BOCK = 100000 12348 2620 
DOISP = 177570 9858 1367 
OORIVE 001372 14738 ©3465 
OEVMP  —OO1404 14808 1927% 

1 037434 1670 S8d6s 
OF 1 037460 1719-1726 
OF I 037474 1768 58228 
OF 2 037440 1677 +5808" 
OF20 037500 1775 58248 
OF23 8 1798 58328 
OF 24 1803 5e34e 
OF3 037444 1684 58108 
OFY 0374S0 1691 58l2e 
OF6 057454 1705 = 58148 
OH1 035545 1668 57578 
OHIO 036034 1717-1724 
OH10A 036121 57578 5818 
OH108 036206 57578 5820 
OH17 036263 1766 57578 
OH2 035613 1675 = 7578 

MACY11 30( 1046) 

eee 18a 
1 09 eS 
3034 3224 

1813% S869 

49818 4990 

oe 
We4 4974 
5285 
50098 5157 
2867 2870 
43538 

33708 3407 

59138 

30858 

56538 
20S4*#  3108% 
3647 3657 
3657 
2747 27S0% 

1839 
S763 5768 
1949# 1950% 

1733 1740 

1731 1738 

KO9 
21-JUL-77 16:06 PAGE 115 

CROSS REFERENCE TABLE -- USER SYMBOLS 

1887 
161 
2eS 
3246 

S87 1% 

49868 
4879 
4989 

S419 

3421 

3908 
5757 

e751 

5767 
1951 

1747 

1745 

3988 
58S5 

2755% 

1981 

1754 

1752 

1889 
2169 
ecb7 
3ebe 

4897 
$097 

2756 

1989% 

1761 

1759 

1587 1588 
1600 1601 
207 2c09 
e270 2332 
3265 3268 

4901 4912 
Sle? 5283 

2758% 

2832 28s8 

1782 1789 

1780 1787 

1589 
1602 
eclls 
2498 
3271 

4919 
S569 

58168 

57578 

4925 4929 

SE@ 0113 

4943 



MAINOEC-11-DZRMA, RMO3 FORMATTER 
21-JUL-77 15:3e OZRMAB.P11 

DH2O0 036332 
DH20A 036401 
OH20B8 036476 
DHeDC 036574 
DHe3 Be? 

BS ©665 
DHY 035736 
DHG 03602 1 
OISPLA 001156 
OISPRE 000174 
OLT = 100000 
OMO = O00001 
DONE 01S10e 
OPINT 024106 
DPR = 000400 
DPRQS O24116 
DRIVE = 001220 

ORQ@ = QOYOOO 
ORVACT 024056 

ORVCLR= OOO111 
ORVINT O24444 

032144 
ORVSTA Oe4066 

ORVTYP 024076 
ORY = 000200 

= 177570 
OS.CYL 001366 
OS.TRK 001370 
OTE = 010000 
OTSY = 000200 
OTUW 024200 

OT00 = QOO000! 
OT01 = o00dde 
OTO2 = QOO0OY 
CT03 = 000010 
OTO4Y xs 000020 
OTOS = 
OT06 = 000100 
OT07 = 
OT08 = 000400 
OT1 037100 
OT10 037166 
O0T17 037240 
OTe 037116 
OTed 0372S2 
OT23 037334 
OTe4 037346 
OT3 037132 
OT4 037146 
OTb 037164 

1847% 

1732 

MACY11 30( 1046) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

3476% 

4717% 

4635% 
2093 

4984% 

$311 

43988 
4805S 

2087 

5780 
5780 

480% 

1739 

LOS 
C1-JUL-77 16:06 PAGE 116 

1746 

$175 Se0n 

$392 S410 
2156 2167 

S014 S029# 

420% 4621% 
4938%  5SO47# 

44128  466S% 

5790 S794 
5790 5794 

5007% S017 

1753 1760 

S321 

S415 
2931 

S116# 

4622% 
S181 

4680% 

5803 
5803 

$030 

1781 

S323% 

S430% 
3301 

5196 

463e% 
5189 

468S% 

S032# 

1788 

5390 

5771 

$229 

4O64% 
S202 

4774 

5041%# 

57718 

S408 

5780 

S260# 

4673% 
SeS4# 

SO4e* 

5105 

5413 

5782 

S2e67% 

4706% 
Se6b1# 

S117# 

SEQ 0114 

S4e1% 

5395 



MOS 
MIINDEC-11-DZRMA, RMO3 FORMATTER MACY11 3001046) e21-JUL-77 16:06 PAGE 117 SEQ 0115 
OZRAAB.P11 21-JUL-77 15:32 CROSS REFERENCE TABLE -- USER SYMBOLS 

P 4@ 4675 
= lees 

ECH = 000100 12258 
ECI_ = QO4000 12938 
EDIT 1410 148ee §861946# 2372% 2375% e782 
fey 22h rie SO46 oAay 5268 $333 S435 S6788 
MTVEC= 10738 «826% 827%  1857% 

EM1 26 1667 = $7578 
EM10 0347 16 1716 = $7578 
EMi1 7 1723 78 
Mis 17 78 
Mi 17 7578 
M14 1744 $7578 

EM1S 035101 1751 $7578 
EMI6 035145 1758 = s(«$:7578 
EM17 03217 1765 $7578 
EMe 467 1674 57578 
EMO 35275 1772 = $7578 
EMe] 035333 1779s 7578 
EMece 035404 1786 57578 
EM23 8=© 035453 1793 $7578 
EMe4 035523 1800 =—s_« $7578 
EMS = 345 1681 $7578 
EMY 034563 1688 57578 
EMS 034620 57978 
EMG O46 1702 57578 
ENOCYL 001320 14498 = 1563 1956 2096%  2099% 2109 2349 2389 2361 2747 2756 
ENOTRK 1324 1451@ 1564 1957# 047% 2113 23s1 2366 
ENTAOR 8 2106 $7578 
RINOX Q152 e!92 eS79s 1 2731 28888 

ERR = Q40000 12148 = e631 
ERRVEC= QO0004 10668 1836 1837# 1848% 3044# 304S* 3055  3064# 
Eeao fe 310 e160 Sell S215 5470 $530 S7468 

FMTOPB 005610 15308 e049# 209S* 2167% e2168% 2169% 21708 2171% 2172% 2173% 2175% 2176% 
2178 2180 el8e# 2186 2188 2205 24O4# e407% e408% 2410 e4le 2440 
C496 =8=—2497# * 2S08#  e2S16 2Se7# 2531 2548 eSS3# 2559 eSb4# 

8& eS69% 2573 259%*# 2600 02 2637%  e639% e647 Sek 27 17% 
e718% 2719% e720% e7el% 2725 2727 2737 2753 e753 «9862760 3=e761% 27718 = =6e7 878 
2788% 2790 2792 e7Ke 8 279S% §8=6—2796% )=—2b797% §=— e798 )=— 799% «= B01 28 14% 
2817% e818%  2819% 30 2833 2896 2899 2902 2931% e93e% 2933% 2934s 
2935% 936% 2937% °2938% e2951#  2%e e954 C%et 29638 964 2971% 2972%  2973% 
gaan Soest at 3111 3117 3167 3169 3171 31? 3178 3238 3306 

FMTX 005530 1S47@ §=63301% 3302e% 3303% 3304 3305* 3306%  3307% 3313 3315 
FMT16 = 010000 es4s 

a nS 
FY = 000020 12008 
FS = 000040 1e018 
GETREG= 000141 13288 
GE"REQ 032220 47938 5013 5134 5185 Seel S282 5330 $398 S4e4 5431 57148 
GNS = ##eeee U 1099 4345 4346 4347 4348 4349 4351 4353 4354 4355 4356 4357 
GO = 00000! 11968 
GTSWR = 104406 1871 43514 



MAINDEC-11-OZRMA, RMO3 FORMATTER 
OZRMAB. P11 

01 
HEAOX OO1412 
HEDERR 001360 
HT = 1l 

ie: ae = 

ILF = event 
ILR = Q00002 
IOTVEC= 000020 
IR = 000100 
ISR tate 
LA 6644 
LACNT  OQO24144 
LF z le 
LINSP 283 
LINYSP 2501 

en Be 
LO = Meee 
MAORER 033250 
MAXSEC 001364 

MCCMPT 033633 
hae = 000002 

MEPEMX” BS4es 
MORNP Q32S 
MORVD 032477 
MERIL  OQ326 
ME 3777 

Yo 
4] 

4 36 
MFCMPT 0336 
MFORMT 032745 
MHECK 032766 
MINX = 000004 
MM 032713 
MNOLTA Oe4e2e6 

Boise NOPFLN Gaee5e 
MOH §6©6.= 020000 
MOL 2 010000 
moRnat 033001 

ee”, Bs 
MRI = 000020 
MRHVEC OQO40223 
MRNCS1 QO4Oe12 
MSCHK =. Q33SS2 
MSE 3 Ce0 033151 
MSEC2e 033072 

21-JUL-77 15:3e 

2620 

2620 
27038 
ebe7% 
2713% 
3616 

MACYL1 30(1046) 

2737 

2682x 3300 

3657 

S072 5093% 
3651 3657 
3553 3562 

2666 2742 

1973% 2037% 
3233 3235% 

5500 

1962% 1974 

NO9 
21-JUL-77 16:06 PAGE 118 

CROSS REFERENCE TABLE -- USER SYMBOLS 

2746 

2043# 
3241 % 

2e001% 

S8s5 
57578 5876 5885 

29178 

2Se1 eS31 2539 2556 

2018% e122 2150 2379 

2607 

2703 

2640 

2823 

2661 

2865 

SEQ 0116 

24 



Hea OT all RNO3_FORMATTER 
ZRMAB. P11 21-JU-77 15:32 

MSELD 032701 $7578 
MSELP 0333S2 ele? 
MSF OU 1S elSe 
rei ze 1 ede? 

CK = 000010 12418 
MUNTT  O3e455 2057 
MUSOR  OQ3eb61 208S 

Re oT Googe 12438 
MXDLTA ee4 45628 
MF = 001000 11768 
MXLACT Oete22 45598 
MXWNOW Oe4230 45588 
MO 010106 20S0 
M1 007630 L945 
MIA 007720 2014 
MiB 010046 2038 
Me 010356 2034 
M4 010434 elle 
MYA 010460 2123 
MS 010S4e 1994 
MSF X 007360 1952 
NBA = 100000 12748 
NED = 010000 11798 
NEM = Q04000 11788 
NEWSVC 9 O16344 2148 
NEXT 00S536 1SO018 
NOTPRS Q3e372 1920 
NOTRM 032355 1918 
NOTSAF 032407 1924 
NUMERR 033657 2828 
OENTER 016324 2054 
OFDIR = OOO00!] - 12918 
OFFSET= 000115 13238 
OPI = 020000 le3e8 
OPT 025230 4759 
OR = 000200 11748 
PACK 001406 14818 
PAR = 000010 l22es 
PARENT 016502 2107 
PARI 00S70e 1561 
PAR2 00$715 1562 
PAR3 005730 1563 
PARY 00S741 1564 
PAT = 0000e0 11718 
PATA 001340 14578 
PATB 001342 14588 
PATSEL 001336 14568 
PGE = 002000 11778 
PGM = 001000 12098 
PIP = 020000 12138 
PIRQ = 177772 9838 
PIRQVE= 000240 10778 
PMSG 033734 4154 
POPQUE O3224e 4807 
PRO = 10008 

MACY11 30( 1046) 
B10 

21-JUL-77 16:06 PAGE 119 
MBOLS CROSS REFERENCE TABLE -- USER SY 

1971 

$137 

eee7% 

4975 

203S% 

5304 

2eS3 

S234 

2041% 2497 2333 

2090 2092 2863 

2143 

2Se4e =eS4ee# =a 44 2S5S* 

S341 

2282 2426 C451% 2S34% 

2385% 2389% 2393 2705 
2386 2390% 2394 2711% 
2383 2387 

57298 

2641 

2708% 
2869% 

2643 

27 10% 
3021 

2674 

2711 2868% 

SEQ 0117 

3020 



MAINDEC-11-DZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 120 SEQ 0118 
OZRMAB.P11 21-JUL-77 15:32 CROSS REFERENCE TABLE -- USER SYMBOLS 

PR1 = QOOO4NO 10018 
PRe = 000100 10028 
PRI = 000140 10038 
PRY = 000200 10048 
PRS = Q00C4O 100S8 1856 1857 

Pe? = GOOD lore ol 
PS =1 sponte 961 1901% 2081% 4607 4608% 4637% 464S% 4731 473e# §864785% 864795 444s 

% 
PSEL = 002000 11548 
PSH = 177776 9618 2149 e2346%  3107% 
PWRVEC= 000024 107ee §«1830% 1831% Ylest Yed# 41393% 41998 4151% 415e% 
QCNT 031554 55958 S654 S678% 5693 5695* 5715 5729 
QORVO 031646 S606 5617 S626 56388 
QORV1 031666 5607 5618 5627 56398 
QORVe 031706 5608 5619 5628 56408 
QORV3 G317e6 S609 S620 S629 56418 
QORVY 1746 $610 5621 5630 Sb428 
QORVS 031766 5611 S6e2 5631 S6438 
ave 032006 S6le2 S632 56448 

032026 5613 5624 5633 S6458 
QINPT 031564 Bagh S680 5697% S698% 5699 5701% 
QOUTPT 031604 S6l78 S6sd# 5718 $731 S7ge# S733% S734 5736% 
Q@START O316e4 S6e68 S660 S665 5701 5736 
Q@STOP 031626 S6e78 S699 5734 
QTERM = O3e046 5634 56468 
REUF 037544 1S$S2 2718 2743 3297 3298%  3299%  3300% 3304 3308 33911% $792 58498 
ROCHR = 104410 4064 43548 
RODAT = 000171 13358 
ROHO = 000173 13368 2173 2182 e7el 
ROLIN = 104411 2003 2023 2058 2128 2293 3073 3140 435S8 5877 S886 
ROY = Q00e00 11518 
RO.ADR 031036 S4s4# S4S5S* 54578 S765 
RO.RM 031012 4676 4695 4701 4923 4947 4961 5065 5079 5125 S155 S2e3 5233 5248 

S385 S4Se8 5507 SSel 5527 5561 
RO.RM1 031034 S4568 S486 
RO.RM2 031160 S4ySe# 864858 
RO.RM3 031164 S463 77 S4878 
RO.RAY 031170 S468 S4898 
RO.WRD 031040 S4S88 5459 S765 5767 
READIN= OOO0le! 13258 
RECAL = 000107 13208 
RECORD 016616 2626 31648 
REJECi OQiSele 2224 28758 
RELSE = 000113 13228 
RESET 017436 2628 2690 32978 

SREG= 104413 3575 4e4y 43578 4646 4779 4782 4845S 5050 5110 5364 5570 5669 
RESTRT Q1624%6 0 2533 30698 
RESVEC= 000010 10678 

TBAO 010610 21668 
RETRY OO134%6 160s 2166% gly 2e01% 2204%  2495% 2587 eSs9# 2S92# 2667 2669% ec67e#  27B4# 

024214 1878 1868% 45S4e 4626 4738 4862 4882 4904 S063 5104 5383 S4S4 5460 
S464 5480 5513 5517 S550 5580 5891 

RMAS = 000016 45798 47008 5153 Se7ee Se99# S3e0% S405 
RMBA = 346 3471 45748 



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

RNCSI = O00000 

RMCS2 = 000010 

RMOR = 00000 
RMDB = 000022 
RMOC = OOOOH 
RMDS = OOO0!2 
RMOT 2 QOO02h 
RMEC1 = QOOO44 
RMECe = QO004G 
RMERRS Oc40O46 
RMER1 = OOO..4 
RMERe = 000042 

mn es 
RMLA = eae 
RPPARI = OOO0eY 
RMMRe = 000040 
RMOF = QO00032 
RAR == OOOCOO4 
RMSN = 000030 
RMVEC OQOeY4el6 
RMWC = O00002 
RM.REG 005540 

RMO3 024736 
RMO3A 032431 
RMO3B 8 6032417 
RNOP = 101 
RPTMR O04 
RPOS 032424 
RTC = 000117 
SAVEFG 024154 
SAVREG= 104412 
SRVSEC 001350 

SAVWC 001352 
sc Oe7234 
SCAWC O01S566e 

O01 = 000100 
SCOe = 000e00 
SCO4Y = 000400 
$c10 = 001000 
SC1ll 0300665 
SCle 030176 
SC13 030246 
SCe0 = 00c000 
SC3 7 
SCY 10 
scs 027322 
SC& 027822 
SC6A 027632 
SC7 027760 

mae
 

_
 

uw
 

r 
BI
RB
eR
 

C
U
C
U
 

U
U
 

= 
T
U
T
 

U 
Te
 

b=
 

bao
 

BR
EE
DS
 

4668% 
5156 
45768 

aoe. 
2811 
SS55 
4874 
45778 
4677 

4610 

2 
Pe
g 

=
 

88
8 

wi
 

-_
 

PO
RD
AS
 

R
o
o
d
 

ut
y!

 

MACY11 30( 1046) 
CROSS REFERENCE TABLE -- USER SY 

D1O 
21-JUL-77 16:06 PAGE lel 

MBOLS 

4802# 4803 4878 
5335 S508 

4669 4751% 4601s 
Se2eet S306%  5319% 

4896 4911 

See4 S249 5307 

Se04 S307%  5S308% 
S234 5308 $S22 

y948 «44952 

425 4732 
2619 2631 = BLL 
5787 §780 = 5794 

2724 ©2789 

5130 5296 
4734 4794 5009 

S265 5279 S286 

5250 S278 52808 

$309% 

2924 
$797 
2800 

5103 
2689% 

$305 

5315 

$310% 

5352 
e811% 

S461 

5763 

5S47 
2813% 

4988 4999 

5010 
5551# 

5765 

2815 

SEQ 0119 



E10 
MAINOEC-11-DZRMA, RMOZ FORMATTER MACY11 30(1046) _e]-JUL-77 16:06 PAGE lee SEQ 0120 
OZRNAB.P11 21-JUL-77 15:32 CROSS REFERENCE TALE -- USER SYMBOLS 

er ceu eater 1ae98 2417 2434 e4S8 e459 2476 2478 2487 489 2509 683 
SEC30 «©0001 362 ieee 1963% 1972%  2036% 2042  ceb8 2405 2429 506 3234 36% 3240 3266 

SEEK = 000105 13198 
SEEKFG 024156 e060 4Si38 4611 4826 
SELDORV= 000145 13308 
a 011364 eebes 

TFMT= 000143 13298 2175 2408 2788 
SETHOR 015710 2403 2715 e765 2970 ests =: 3239 
SETPAT Olel16 2354 2374 23798 

a nn on 
SET.IE 031S0e 4640 4671 4769 4843 S049 S162 55798 
SKI_ = Q40000 13048 

a ne ne 
SOFSW 001314 14478 8 =6eHS4# =. 2623 2653% 2655 2657 «= 2659% §3=cbb4# «= 273% = 2987 
SORT] O12464 24588 

a a ae ae 
STACK = 001100 9718 1824 2184 2232 2571 2538 2723 e864 3091 
STCLK] Ol61l62 30S48 
STCLKe Olbe%e 3085 30638 
STCLK3 Ol6e.6 3053 3062 30648 
STKLMT= 177774 9828 
STO 030474 $353 53798 
TOl 030530 $3908 
T0e 030620 5389 $391 $393 S40S8 

ST03 0306S0 S407 54138 
STOS 030574 5387 54198 
ST06 030702 S409 S4el8 
ST07 030740 S41] 54298 
ST08 030770 S428 S435 
at08 Neat 5337 pa se S416 S418 S420 S426 S433 S4378 

SVRH70 031364 4979 4996 5027 5132 S144 5186 5237 Sess 5298 5332 S400 S436 55478 
SHR 001154 13668 1822 1838% 1840 1846%  1853% 1869 1899 2677 2861 2917 3477 3484 

3496 3500 3308 3947 400ex 4131 4 144% 
SHREG 000176 11018 1846 1869 3908 3947 3970 
SWO = 000001 10358 e861 
SWOO = 000001 10258 1035 
SWO1 = 0000e 10248 1034 
SWOe = OClI004 10238 1033 1899 
SWO3 = 0000/0 10228 1032 
SHOY = O000eD (dels 103] 
SHOS = Q00040 10208 1030 
SWO6 == 000100 10198 1029 
SHO7 = 000200 10188 1028 
SWO8 = 000400 10178 1027 
SOS = 001000 10168 1026 2917 
SWi_ = 00000e 10348 
SW10 = 002000 10158 
SW11 = 004000 10148 
SWl2 = 010000 10138 
SW13 = Oe0000 1Oles 



ue
 cE 

W
M
 

SE
SS
RE
ER
EE
 

UNTOFF 

11-DZRMA, RMOS FORMATTER 
1 21-JUL-77 15:32 

040000 10118 
100000 10108 
QO0004 10338 
000010 10328 
000020 10318 
000040 10308 
000100 10298 
000200 10e8s8 
000400 10278 
001000 10268 
032436 1904 
032475 3115 
011172 22328 
011254 ecS38 
005650 15618 
001114 11408 

12738 
000014 10688 
027064 $1 
017070 e786 
024160 45188 

5417% 
0375S4 1861 
000060 10758 
000064 10768 
000034 10748 
040000 11568 
001334 145S8 
015466 2695 

12838 
040000 12868 
010000 12848 
stot 12878 

128S8 
024126 3092 
000014 10698 
006426 18158 
001330 14538 
001332 14S48 
016402 31078 
1044 2830 
104401 1861 

2002 
20893 
2825 
3139 
3562 
3993 
4180 
3486 

104402 3546 
104404 43488 
104403 1908 
024134 44788 
040000 12338 
032334 1922 

MACY11 30( 1046) 21-JUL-77 16:06 
F10 

CROSS REFERENCE TABLE -- USER SYMBOLS 

4962% 

3121% 

18S6% 

2950% 

S02e8# 

388S* 

5119% 

3886% 

5002 

5219% 

SO42# 

5034 

PAGE 123 

5263% 

5183 

S302% 

Sl2ee% 

2370% 

1926 
2039 
21S4 
3110 
3530 
3914 
4092 

5263 

S317% 

S27 1% 

5338% 

S287 

5355 

S289 

SEQ O12! 

5357% 

S403# 



G10 
MAINDEC-11-ODZRMA, RMOS FORNATTER MACY11 30(1046) e2@1-JUL-77 16:06 PAGE 124 SEQ Ol2e2 
DZRMAB.P11 el-JUL-77 15:32 CROSS REFERENCE TABLE -- USER SYMBOLS 

UNT 75748 UEDA Nga 1358 3085" sous 
UPOA 16054 e9s9 30338 

re = ae ieee ee34 ee7l1 23a5% 2337% 2340% 3270 
rag rete 14938 2237 2334% e336% 2343% 3164 3174 3189 3191 3215 3264 

US! = 000001 11678 
USe = 000002 11688 

WE Sopted ise 
we 0013S4 14638 1966% 1970% 2034% e040% 2391 
WCE = Q40000 11818 2617 
WCF = QOOO4O leeks 

WCKHD = DOOLES [3328 2596 
WTBL 006052 16158 S47 2550 2558 2561 2646 2649 2819 
WE = 1e308 29e4 
WRAP OO14O2 1a7ee 1958 2046 2108% 2117% 2355 

= 161 13338 
WRTHD = 163 13348 2S69 e739 3303 
WRIRK OQl2e2e34 eves 
WRTRKE 012655 eso0ss 2676 
WRIRKB Ole77e2 2517 2S278 230 
WRTRKC 013066 2526 ests 
WRIRKD O1313e esli 2See2 2S37 2S40 esssé# 
WRIRKE 013200 2sS4 25668 
WRTRKX Bigsi0 24178 2679 2697 
WRIRKY Ole332 C4eb8 
WRIRKZ O14064 26958 
WRTRK1 Q12636 ese 

WRT.RM 031172 4688 4692 4869 «#4873. «4877ss«#BBS «= iBSS) = 4B899.—iS10.—is917,——s 4927) SHY 
4972 498 4998 5207 $239 S276 55008 

WRT.R} 0312S6 SSi48 $535 
WRT.R2 031350 55008 5SS348 
WRT.R3 031354 5S09 S SS23 55e9 55368 
WRT.RY 031360 5S25 55388 
WRT. 031362 $S37 $5398 
WRT. 031260 SS0ix 5505 SSlex 55158 5767 
SAPTHD 001100 lle? 11338 
SASTAT= HetHHE U 3633 3708 
SATYC 021060 3664 36668 
SATY] 021034 36628 
SATY3 OelNde 3606 36638 
SATYY 021052 3492 3658 
$AuTO@ 001150 13638 1873% 1994 2284 2856 3069 39%! 4118 
SBRSE  OOlebe 14308 1885 1887 
SB0AOR 001136 13588 
$800AT 6O114e 13608 
SBELL 001176 13778 3479 3508 3914 4111 
SCOW1 OO0lcbS W328 1960 
$CDKe 001270 14338 1964 
SCHARC 021030 36e3% 3633% 3640 3649% 365448 
SCKSWR O22e60 39478 4353 



MATNDEC-11-DZRMA, RMO3S FORMATTER MACY11 30(1046) 21-JUL- 16:06 PAGE 125 SEQ 0123 
OZRMAB. PII 21-JUL-77 15:32 CROSS REFERENCE TABLE -- USER SYMBOLS 

SCMTAG OO1114 13468 1819 1820 1832 
$CM3 = 000000 13768 
SCNTLC 023163 33902 39863 41118 
SCNTLG 023175 41138 
Sey ited aa 4086 4112s 

1883 13798 1903 1938 1942 e161 2287 2831 2875 3120 3181 3487 3808 3825 
3530 3540 3957 3570 36ee 3657 4004 4091 4111 

K Me 744 3819 3853 38618 
20 72 4199 42188 

SOECVL 0236Se 4220 4ebbs 
SOEVCT O0lel6 1395@ 1992% 822%  2873% 
SOEVM 001264 14318 ©1347 1949 

015076 e847 =. 28538 ’ 
SOTBL 021734 3822 38578 
SENORO 015066 1109 28498 
SENOCT 0150S2 28448 
SENV 001226 14008 1867 1880 3489 3601 3671 3695 
SENVM 001227 14018 = 1851 3603 3608 3673 
SEOP 013308 1953 1995 2706 2749 27818 2926 
SEOPCT 015044 28418 2845 
SERFLG 001117 13498 863474 = 3808 

ao ann 
$. wt OOlL13e 13568 3481% 462% 3483 3508 $771 $780 S78e S792 5794 

a an ee % it at 
SEScAP 001174 13768 1832% 21918 e203% 2S78% 2591% 2610% e6eS* c630% c671% 27308 e740%  e9e0k 

3903 3505 3508 5160 5211 5215 5470 5530 5740 5749 S7S0#  S7Se# 
SETABL OO0l2c6 13998 
SETEND O01e7e 1139 14348 

ATAL POtet0 13928  3699% 
FLG 1300 # 665% 3693 3702% 37108 

SFILLC 001172 13748 3626 3657 
SFILLS 001171 13738 3657 
$GOROR 001134 13578 
$GODAT pol 140 13898 8 3473% S794 
Zee The 1S0S6 esta 
$GT 022350 339698 4351 
SHO _ = 000000 968 
SHIBTS 001100 11348 
SICNT 001120 13508 
SILLUP 023370 4123, 4139 41588 
Dabs! ports! 13648 3966% 3985 005 4118 

TEMS 1130 13548 8 =63483# 3491 3508 3517 
SUF 001204 13808 3508 3657 1 4111 ’ 
SLFLG Qe1277 3703% 37098 
SLKCS8 901300 14418 30S1# 
$LKCSR 1276 14408 3046 30Se%# 
$LKS_ ==: 001306 14438 3056 3061% 
SLLVEC 001310 14448 = 3057 

SPER 001124 13ea8 2183%  2570% 2597 e7eek 2919 3502 
SLPVEC Bol 302 L44e8 = 3047 
SMAORI 001240 14178 
SMAOR2 001244 14218 



T10 
MAINDEC-11-DZRMA, RMO3S FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE leb SEQ 0124 
OZRMAB.P 11 el-JUL-77 15:32 CROSS REFERENCE TABLE -- USER SYMBOLS 

SMAORS 001250 14248 
SMAORY 0012S4 14278 
SMAIL 001206 1135 1139 13908 1816 1850 1867 3489 3601 

1538 14118 
ye 4 1 14198 

$ 3 1246 14e28 
SmaNnS4 Oo 1es 14258 
$*3A0R 1102 11358 
SMFLG 021276 3663% 3669 3704% 37088 

W O23213 3972 41168 
S OO Less 13978 3679% 3682 
SGL 1224 13988 3684# 

SMSGTY 001206 13918 3677 3608S* 3697 37018 
SMSHR Oe3ed0e 399 41148 
SMTYP1 001237 14128 
SMTYPe 001243 14208 
SNTYP3 poled? 14238 
SMTYPY 1253 14268 
SNULL §=001170 13728 3628 3657 
S$NWTST= OO0000 18148 
SOCNT Q21504 3749% 3778% 37918 
SOMODE 0elS2b 3744% 3748% 3753 3756% 3767% 37938 
$PasS 001214 13948 1850% e834% 2838% 2839% 2856 287 1% 
SPASTM 001106 11378 
SPWRAD 023364 41568 
SPHRON Oe3224 1830 41238 4151 
SPWRNG 023360 41548 
SPWRUP 3276 4133 41398 
SQUES 1e0e 13788 8§6e0i1 2031 2070 el4e 3508 3657 4023 4094 4111 
SROCHR OQeebc2 40368 4354 
$F ODEC= exeeee U 4355 
S$ OLIN Qee7le 40S98 4355 
SROOCT= Hats 4356 
$°9SZ2 = 000015 40S28 
$c SRE 023724 43018 4357 

001272 14388 1878 1887% 1888 5770 5872 5890 
001274 14398 ©1879 1884*% 1889 S881 

SRTNAD 015100 eesss 
= eeeeEE LU 4358 

SAVRE 023666 42858 4356 
SSAVRG 023374 413e% 44140 4141% 414ex 41608 
$S820 3436 3lle 3118 41978 
SSETUP2 000116 18118 1825 1826 1828 1830 1832 1834 1864 2838 3464 3499 3507 3906 

3911 312 4118 
SSTUP = 177777 18118 
SUPRS 023376 3113 3119 41728 

SSVPC = 00 11078 =§61lle 
SWR = 123000 9S88 968 1086S 1086 1087 1088 1089 1376 1377 1816 1832 2778 2838 

cag 2854 28S6 3455 3456 3457 34S8 3459 3477 3484 3496 3500 3508 

SSHREG 001230 14028 1853 
STESTN OOlele 13938 1816% 2872e% 2995% 302e7% 3230 3244s 
$TKB 001162 13698 3099 3103 3866 3887 3898 3923 3951 3978 
STKCNT 021754 38678 388e% 39le 392¢9% 4043 4O4S# 
STKINT 021772 1863 2055 2e86 3071 3106 38828 39303 3964 
STKQEN= 021771 38718 3937 4048 



MAINOEC-11-DZRMA, RMO3 FORMATTER 
21-JUL-77 15:32 DZRMAB.P11 

STKQIN 
Re
ro
pe
ye
re
s 

Ri
ta
ac
er
n 

Bey
 

B9 
BE
R 

S
B
S
B
S
E
R
R
 

IRA
RTR

 
Tile 

sz
 

U 

MACY11 30( 1046) 
CROSS REFERENCE TABLE -- USER SYMBOLS 

43488 

4092 

4345 
36448 

37928 

11088 
14908 
2675 
4111 
S646 

J1i0 
21-JUL-77 16:06 PAGE 127 

3936% 
4048 

3919% 

43498 

4106 

3645 

3937 3939% 
4050 

3921 3927% 3949 

41108 

4009 

4135 4159 42668 

396S* 

4353 

3975 

43548 

3987% 

43558 

4007% 

43568 

11288 
1975 
3865 
S641 8 

SEQ 0125 

43578 



OZRMAB.Pil 
% 

site 

she
e 

Oo
 

4
3
 

D
o
r
 

N
O
 

—
o
o
 

MAINOEC-11-DZRMA, RMOS FORMATTER 
21-JUL-77 15:32 

2130 

Sell 

21S4 
e622 
S471 
2578 

1864 
2722 

3706 
3668 

4347 

4347 

1091 

3407 

$214 

2195 
2629 
$531 
2610 

3848 
3689 

4348 

4348 

34el 

4349 

4349 

MACY11 30(1046) 
CROSS REFERENCE TABLE -- MACRO NAMES 

$530 

2197 
2635 

2730 

4145 
4125 

4351 

1142 
3451 
4270 

4351 

K10 
21-JUL-77 16:06 PAGE 129 

2580 
2732 

4306 
4131 

4353 

1146 
3580 
4316 

4353 

2581 
2733 

4286 

4354 

1188 
3661 
4368 

4354 

2582 
2734 

4355 

4355 

2583 
2738 

4356 

4356 

e584 
2736 

4357 

4357 

2585 
2739 

1341 
3942 
5847 

ebl2 
2741 

1381 
3957 

2613 
2745 

1384 
4028 

SEQ 0126 



L10 
MAINOEC-11-OZRMA, RMO3 FORMATTER MACY11 30(1046) 21-JUL-77 16:06 PAGE 130 
OZRMAB.P11 21-JUL-77 15:32 CROSS REFERENCE TABLE -- MACRO NAMES 

SERRT 9588 
8s 4119 

88 3863 
38 4268 

58 38 4186 
%e8 4162 

RAP Be 4314 
YPD 9588 3795 

STYPE 69538 463578 
STYPO 869588 «3717 

- ABS. O4O344 000 

ERRORS DETECTED: 0 

oSK 2: SZ OZRNAR OSK2; OZRNAE 2 . SEQ/NL: MD: MC: CNO: TOC/LI:ME/DOC/SOL/CRF=DSKM: RMORV4Y.P11,DSKM:OZRMAB.P11 

RUN-TIME RATIO: 1024/48= 30. 3 
CORE USED: 38K (75 PAGES) 

DOCUMENT PAGES: 127 

SEQ 0127 


