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IDENTIFICATION 

PROOUCT CODE: MRINDEC-i1-D2RJB-A-0 

PROCICT NAME:  RPOYS-6 FCRMATTER PROGRAM 

CATE CREQTED: = =MAY i976 

MALNTALYES: CIRGNCST iC ENGINEERING 

AUTHOR: c. HESS 

CoPYRIGHT £C) 1975 DIGITAL EGUIPMENT CORP., MAYNARD, “MASS. 

THE INECRMATION IN THIS STATEMENT IS SUBJECT ™¢ CHANGE 
wi THOT NOTICE AND SHOULD NOT BE CONSTRLED AS A 
COMMITMENT BY DIGITAL EQUIPMENT CORPORATION. 

ACTUAL nPiB IRIEL TION OF THE SOFTWARE DESCRISED IN THIS 
ZOCLUME SE SUBJECT TO TERMS AND CONDITIONS TO 
3E SNNOUNCED” ON SOME FUTURE CATE BY DIGITAL EGUIPMENT 
ZORPIRATION. 

DE’ ASSUMES NO RESPONSIBSI ITY FOR THE USE OR 
RELIABILITY GF ITS SOFTWARE ON EGUIPMENT WHICH [5 
NOT SUPPLIED BY DEC. 

THIS SOFTWARE IS FURNISHED TQ PURCHASER UNDER & LICENSE 
TO USE ON A SINGLE COMPUTER SYSTEM ANC CAN SE COPIED WIT 
INCLUSION OF CEC’S COPYRIGHT NOTICE) ONL" FOR CSE IN Such 
SYSTEM, EXCEPT AS MAY CTHESWISE BE PROVICED IN wRiTING 
PB: CES. 
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THE RECY.S & FORMATTER PROGRAM FORMATS THE DISK PACK AND PERFCSMS 
A_CURSORY CHECK OF THE PACK'S SURFACE. THE PROSRAM ALLOWS THE 
SPERATSA TD SPECIFY ANORESS LINITS PATTERNS, ANO EITHER 16 BIT OR 
1g BI FORMAT MODE. THE PRCGRAM VERIFIES EACH TRACK WRITTEN 
Ae WEL. AS VERIFYING THE FORMAT OPERAT 

RESUTREMENTS 

i EQUIPMENT 

POP-11 PROSESSCR 
Sk MEMORY 
TELETYPE 
PROGRAM LOAD DEVICE 
Klint OR KWLI-P CLOCK ; ; 
RHi1 OR RHO WITH 1 - 8 RPOY, RPOS, REDE SISK ORIVES 
PRELIMINARY PROGRAMS 

REOY 'S. % OR eK ESS CONTROLLER TEST 
TNOEC-11-DZ8Ja: 

BART ; (RAINDEC-11-DoR 2H 

REOS.S/6 FUNCTIONAL CONTROLLER TEST 
PART 1 (MAINDEC-11-D2RI1, 
PART 2 (MAINDEC-1!-D2Z2RIJ) 

to
 

to
 

o
e
 

mo
 

TY
) 

Cs
 

a VADING PRCCESURES 

THE PROGRAM MAY BE LOADES FROM PAPER TAPE LSING THE ABSOLUTE 
LoMDER OR IY MAY BE LOADED FROM THE APPROPRIRTE “XxOP* MEDIA 
USING THE ASSOCIATED LOADER. THE PRIGRAM May NCT BE INCLUCED 
TN AN °XXOP® CHAIN. 

4. STARTING PROCECJRES 

4.1 STARTING ADDRESSES 

THE PROGRAM IS STARTED FROM LOCATION 200.9) IF THE ADCRESS OF “HE 
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RH11 OR RATD WILL NOT BE CHANGED 

"HE PROGRAM IS STARTED FROM LOCATION 204.9) IF THE sDDRESS OF 
THE RH11 OR RHTO IS 75 BE CHANGED FROM THE PRELOADED \ ALLE * 
SEE SECTION 4.3) 

4.2 OPERATION ACTION 

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

LOAD THE STARTINS ADDRESS - 2009) OR 204.3). 

SET THE SWITCHES AS REQUIRED AND PRESS ‘START’. 

IF THIS IS THE PROGRAM'S FIRST START, THE STATUS OF “HE 
SN THE SELECTED MASSBUS SUSSYSTEM WIZL SE TYPED QUT. T 
“AY BE INHIBITED ON SUBSEQUENT STARTS BY SETTING sk<O2>. 

4. THE PROGRAM WILL THEN TYPE THE FOLLOWING MESSAGE: 

"PROGRAM MODE (C OR F):° 

ENTER THE GPPROPRIATE CODE: "C° FOR ‘CHECK’ OPERATION OR 'F° 
ESR ‘FORMAT & VERIFY’. IF A ‘CARRIAGE RETURN’ IS ENTERED 34 
RESPONSE TO THE REGUEST, THE PROGRAM WILL ASSUME ‘FORMAT 8 

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

“OPERATE IN 22 SECTOR (16 BIT} MODE .Y OR ND° 

ENTEP THE APPROPRIATE CHARACTER: “Y* FOR 16 BIT MODE CR ‘N‘ FSR 
18 BIT MODE. IF A 'CARRIAGE RETURN’ IS ENTERED IN RESPCHSE 72 
"HIS REQUEST, THE PROGRAM KILL ASSUME 15 BIT MODE. 

5. THE PROGRAM WILL THEN ASK FOR A DRIVE: 

“ORIVE: ° 

ENTER THE ADDRESS OF THE DRIVE TO BE FORMATTED. A ‘PERIOD’ OR 
"CARRIAGE RETURN’ ENTRY WILL SELECT CRIVE O. IF THE DRIVE SELECTED 
IS NOT AVAILABLE, THE PROGRAM WILL TYPE AN ERROR MESSAGE ANC 
RETURN TO THE DRIVE ADDRESS REQUEST. 

7. #ETER THE OPERATOR HAS SELECTED A DRIVE, THE PROGRAM WILL ASK 
FOR ADDRESS LIMITS FOR THE SELECTED DRIVE: 

"ENTER ADDRESS LIMITS: ° 

THE PREVIOUSLY SELECTED OR DEFAULT YALUES FOR BEGINNING CYLINDER 
GNE TRACK AND FOR ENDING CYLINDER AND TRACK WIL. BE TYPED OUT. 
IF A ‘CARRIAGE RETURN’ IS TYPED AS A RESPONSE, THE PRESENT VALLE 
Wil BE USED: IF A ‘PERIOD’ IS TYPED, THE PROGRAM WILL BYPASS 
THE REMAINING ENTRIES AND WILL USE THEIR PRESENT VALUES. NOTE 

w
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THAT THE CYLINDER AND TRACh VALUES ARE DECIMAL NUMEERS. 
THE ACORESS SPECIFIEC BY THE BEGINNING CYLINDER AND TRACK MUST 
Fe ane sponte Me ADDRESS SPECIFIED BY THE ENDING CYLINDER AND 

C . 

THE PROGRAM WILL THEN ASK FOR THE SRA PATTERN: 

“SELECT DATA PATTERN 
(O> ZERC’S i0> 

(1) ONES 
(2) WORST CASE: ° 

ENTER THE CODE FOR THE REQUIRED PATTERN. ‘CARRIAGE RETURN’ OR 
paenie ENTRIES WILL CAUSE THE PROGRAM TO USE THE “kORST CASE’ 

THE “WORST CASE’ PATTERN IS THE FOLLOWING OCTAL SEQUENCE REPEATED 
THROUGH THE DATA AREA CF TRE SECTOR: 

1§5S55 
132333 

THE PROGRAM WILL THEN TYPE: 

“STARTING FCRMAT 0.4 ORIVE N° 

“STARTING CHECK ON DRIVE N° 

THE OPERATOR CAN DETERMINE WHERE THE DRIVE IS CURIN 
oR CHECK CPERATION 2Y TYPING A “CONTROL co’. THE PR 
TYPE THE FOLLOWING MESSAGE: 

“PRESENT ACORESS IS: CXXX TXX* 

rF_A “CONTROL C’ IS TYPED WHILE THE PROGRAM IS TYPING THE CURRENT 
ACCRESS, THE PROGRAM WILL ABORT THE FORMAT (OR CHECK) CPERATION 
AND RETURN TO THE ‘DRIVE’ REQUEST. 

IF THE OPERATOR COES NOT SELECT A DIFFERENT DRIVE WHEN THE FORMAT 
OR CHECK OPERATICN HAS COMPLETED, THE PROGRAM WILL NOT ALTER THE 
ADSRESS LIMITS SPECIFIED AT THE START OF THE PREVIOUS OPERATION. 
IF THE FORMAT OR CHECK OPERATION IS TERMINATED BY A “CONTROL C° OR 
IF_# DIFFERENT DRIVE IS SELECTED, THE PROGRAM WILL RESET THE 
ADCRESS LIMITS TO THE VALUES APPROPRIATE FOR THE DRIVE TYPE. 

TO CHANGE EITHER THE ADDRESSING MODE OR THE OPERATION MODE, THE 
PROGRAM MUST BE STARTED FROM LOCATION 200.8) OR 204(8) AGAIN. 

G THE FORMAT 
OGRAM WILL 

RH11 - RH70 UNZBUS ADDRESS 

THE PROGRAM ASSUMES THAT THE RH11 OR RH70 ADDRESSES 
17€700 AND “HHT THE VECTOR ADDRESS IS 254. THESE AC 

START RT 
DRESSES MAY 



HO 1 
eMAIN, OMACYI] 2°.655' 2P-APR-"S 18:02 PAGE & 
DORIBA. DCL 

4.4 

an
 

BE CHANGED WHEN THE PROGRAM IS STARTEO FROM LOCATION 204(8). 
IF THE RH11_- RH7O0 IS NOY AT THE DEFAULT ADDRESS, THE PROGRAM MUST 
BE STARTED FROM 204(8) INITIALLY AS THE PROGRAM GOES THROUGH THE 
RODRESS CHANGE ROUTINE AT INITIAL START ONLY. ENTER THE RH11 RH7C 
RCDRESS IN RESPONSE TO THE REQUEST FROM THE PROGRAM. 

OTHER UNIBUS ADDRESSES 

LOC TAG CONTENTS FUNCTION 

1i94 STKS 177560 TTY KEYEOARD STATUS REGISTER 
il+é $TKB 177562 TTY KEYBOARD BUFFER REGISTER 
-150 STPS 177564 TTY PRINTER STATUS REGISTER 
11$2 $TPB 177566 TTY PRINTER BUFFER REGISTER 
1.76 SLKCSR = 172540 KW11-P CONTROL REGISTER 
1293 $LKCSB 172542 KW11-P COUNTER REGISTER 
le0e SLPVEC 104 kW11-P VECTOR ADDRESS 
1206 $LKS i7754S KWLI-L CONTROL REGISTER 
1210 SLKV 100 3ADORESS OF KWII-L VECTOR 

Siw lH REGISTER SETTINGS 

SW<15>=1...HALT ON ERROR 
Sw 13)=1.. INHIBIT ERROR TYPEOUTS 
SW<iG>=i..°BELL ON ERROR 
SuO9>=1. LOOP _ON ERROR 
SwO2>=1...DON'T DISPLAY SYSTEM STATUS AFTER INITIAL START 
SW<91>=1...LOOP ON THE CURRENT TRACK 
Su<DO>=1:::LCOP THE PROGRAM ON THE SELECTED DRIVE 

IF_THE PROSRAM IS BEING RUN ON A SWITCHLESS PROCESSCR (1.E. AN 11-34) 
THE PROGRAM WILL DETERMINE THAT THE HARDWARE SWITCH REGISTER Is 
NOT PRESENT AND WILL USE A 'SOFTWARE* SWITCH REGISTER. THE 
"SOFTWARE? SWITCH REGISTER IS LOCATED AT LOCATION 176 (8). THE 
SETTINGS OF THE “SOFTWARE’ SWITCHES ARE CONTROLLED THROUGH A KEY2CARD 
RCUTINE WHICH IS CALLED BY TYPING A *CONTROL G*. THE PROGRAM WILL 
RECOGNIZE THE *CONTROL G’ AT_ANY TIME EXCEPT WHEN THE PROGRAM 
TS AT A HIGHER PRIORITY PROCESSING AN RPOY’S’6 INTERRUPT. THE 
“SOF TWARE’ SWITCH VALUES ARE ENTERED AS AN OCTAL NUMBER IN RESPONSE 
To THE PROMPT FROM THE SWITCH ENTRY ROUTINE: 

*SWR = NNNNNN NEW =’ 

EACH TIME SWITCH SETTING ARE ENTERED, THE ENTIRE SWITCH REGISTER 
IMAGE MUST BE ENTERED. LEADING ZERUS ARE NOT REQUIRED., “RUBOUT’ AND 
"CONTROL U’ FUNCTIONS MAY BE USED TO CORRECT TYPING ERRORS 
OURING SWITCH ENTRY. 

oN PROCESSORS KITH HARDWARE SWITCH REGISTERS, THE “SCF TWARE’ SWITCH 
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REGISTER MAY BE USED. IF THE PROGRAM FINDS ALL 16 BHT I CHES IN THE 
LP* POSITION, ALL SWITCH REGISTER REFERENCES WILL BE TO THE 
‘SOFTWARE’ REGISTER AND THE PROCEDURES CSSCRISED ABCVE MUST 
BE FOLLOWED. 

ERROR MESSAGES 

1. “RH!1 INTERRUPT OCCURRED (RPAS=0) - AN INTERRUPT OCCURRED, BUT 
NOTHING ON THE MASSBUS IS INDICATING AN ATTENTION. 

2. ‘UNEXPECTED ATTENTION OCCURRED’ - THE INDICATED DRIVE INTERRUPTED, 
BUT NC INTERRUPT WAS EXPECTED FROM THE INDICATED DRIVE. 

3. ‘MASSBUS PARITY ERROR (MCPE=1;° - A CONTROL BUS PARITY ERROR 
WAS DETECTED BY THE RH11 WHEN THE INDICATED REGISTER WAS READ. 

4. “MASSBUS PARITY ERROR (PAR=1>’ - 4 CONTROL BUS PARITY ERROR 
CCCURRED WHEN THE INDICATED REGISTER WAS WRITTEN. 

=. ‘“ACDRESS PLUG CHANGE BIT SET’ - THE PROGRAM FOUND THE ‘OPE* 
BIT SET FOR THE INDICATED DRIVE. 

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

7. “DRIVE OFFLINE* - THE INDICATED DRIVE HAS GONE OFFLINE 

8. “PERSISTENT DRIVE UNSAFE ERROR’ - THE INDICATED DRIVE HAS BECOME 
UNSAFE AND THE CONDITION CANNOT BE CLEARED BY ISSUING “DRIVE 
CLEAR*® INSTRUCTIONS. 

3. ‘°UNCORRECTABLE MASSBUS PARITY ERROR’ - THE PROGRAM ATTEMPTED 
TC_PERFORM AN OPERATION AND DETECTED 3 SUCESSIVE MASSSUS FARITY 
ERRORS OR THE PROGRAM ATTEMPTED TO CLEAR A ‘PAR’ ERROR IN THE 
DRIVE AND A PARITY ERROR OCCURRED. 

1D. "SOFTWARE TIMEOUT’ - THE OPERATION FAILED TO COMPLETE WITHIN 
1 SECOND. 

il. ‘ORIVE UNSAFE ERROR’ - & NON-PERSISTENT UNSAFE ERROR OCCURRED 
DURING THE OPERATION. 

le. ‘*CONTROLLER/DRIVE ERROR DURING WRITE’ - THE INDICATED NON-DATA 
ERRCGR WAS DETECTED DURING A FORMAT OPERATION. 

13. *CONTROLLER/DRIVE ERROR DURING WRITE CHECK’ - A NON-DATA ERROR 
OCCURRED DURING THE WRITE CHECK. 

14. ‘DATA ERROR DURING WRITE CHECK’ - A DATA RELATED ERROR OCCURRED 
DURING A WRITE CHECK OPERRATICN. A DATA ERROR IS CONSIDERED 

SE9 007 
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1. BE OW ONE EE te FOLLOWING ERRORS: “DCK', ‘OPI’, *DTE’, “HCRC’, 
C ’ 

1S. ‘'RETRIES NOT SUCESSFUL - SECTOR NOT Ac CEE TpeLE - THE INDICATED 
SECTOR FAILED DURING RETRY FOLLOWING A DATA ERROR. 

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

17. **HCE* ERROR VERIFYING HEADERS’ - A HEADER ERROR OCCURPED DURING 
THE VERIFICATION PASS AFTER FORMATTING. 

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

19. “WRITE CHECK ERROR’ - THE RH11 REPCRTEC A WRITE CHECK ERFOR AND 
NO ORIVE ERRORS WERE SET. 

MISCELLANEOUS 

FORMAT TIME ‘ 

Iv TAKES APPROXIMATELY 8 MINUTES TO FORMAT AN ENTIRE RPOY/S PACK 
AND _APPROXIMATELY 16 MINUTES TQ FORMAT AN RPO& PACK. THE *CHECK’ 
ODE pate AN ENTIRE FACK IS 4 MINUTES FOR RPO 5" S AND § MINUTES 

HALTING THE PROGRAM 

THE OPERATOR SHOULD NOT HALT THE PROGRAM DURING A FORMAT OPERATION. 
HALTING THE PROGRAM MAY LEAVE A SECTOR INCORRECTLY FORMATTED. TC 
TERMINATE THE FORMAT, TYPE A *CONTROL _C’ AND WHILE THE PROGRAM IS 
TYPING THE ADDRESS, TYPE ANOTHER ’CONTROL C’: THIS SEQUENCE RETURNS 
THE PROGRAM TO THE DRIVE ADDRESS ENTRY ROUTINE. 

SURFACE VERIFICATION 

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

PROGRAM DESCRIPTION 

FORMAT OPERATION 

SEQ 0008 
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THE PROGRAM FORMATS THE PACK ONE [RACK AT A TIME BETWEEN THE LIMITS 
SPECIFIED BY THE ORIVE. 

THE FORMAT OPERATION CONSISTS OF A WRITE HEADER AND DATA COMMAND FOR 
THE ENTIRE TRACK FOLLOWED BY A WRITE CHECK HEADER AND DATA COMMAND. 
IF AN ERROR OCCURS DURING THE WRITE, THE PROGRAM WILL RETRY THE 
WRITE BEFORE CONTINUING. IF @ DATA’ RELATED ERROR IS DETECTED 
DURING THE WRITE CHECK (A DATA ERROR IS DEFINED AS ONE OF 
THE FOLLOWING ERRORS: DOCK’, ’OPI’, ‘DTE’, ’HCRC’, "HCE? 
OR ‘FER'), THE SECTOR IN ERROR WILL BE REWRITTEN.’ THE PROGRAM WILL 
CHECK THE SECTOR TWICE: IF @ DATA ERROR IS DETECTED IN THE SECTOR 
SURING EITHER OF THE WRITE CHECKS, THE PROGRAM WILL DECLARE 
THE SECTOR AS BEING ‘UNACCEPTABLE’. FOLLOWING THIS SEQUENCE, 
THE REMAINDER OF THE TRACK IS CHECKED. IF DATA ERRORS ARE ENCOUNTERED 
IN ANY OF THE REMAINING SECTORS, EACH SECTOR WILL BE HANDLED AS 
DESCRIBED ABOVE. 

IF A NON-DATA RELATED ERROR OCCURS OURING THE WRITE CHECK, THE 
PROGRAM WILL RETRY THE COMMAND FOR THE ENTIRE TRACK BEFORE PROCEEDING 

IT SHOULD BE NOTED THAT THE FORMATTER PROGRAM FORMATS THE PACK ONLY 
AND_IS NOT DIRECTLY VERIFYING THE SURFACE OF THE PACK. ERRORS 
THAT ARE ENCOUNTERED MAY BE THE RESULT OF BAD AREAS ON THE PACK 
BUT, AS THE PROGRAM IS NOT DESIGNED TO PERFORM AN EXHAUSTIVE CHECK 
OF THE DISK PACK SURFACE, THE PROGRAM CANNOT MAKE THIS CONCLUSION. 
IN GENERAL, HOWEVER, THE OPERATOR CAN ASSUME THAT SECTORS WHICH 
THE PROGRAM CALLS ‘UNACCEPTABLE’ INDICATE BAD AREAS OF THE PACK; 
UNFORTUNATELY, SECTORS WHICH "PASS’ CANNOT BE ASSUMED TO BE GOOD. 

DURING THE FORMAT OPERATION, THE PROGRAM FILLS THE DATA FIELD 
WITH THE PATTERN SELECTED BY THE OPERATOR. THE KEYWORDS IN THE 
HEADER ARE ALWAYS SET TO ZERO. 

CHECK OPERATION 

THE CHECK OPERATION IS IDENTICAL TO THE WRITE CHECK PORTION OF 
THE FORMAT OPERATION OPERATION DESCRIBED IN SECTION 8.! EXCEPT 
THAT THE PROGRAM WILL NOT RE-WRITE ERROR SECTORS. 

POSITIONER VERIFICATION 

AFTER THE PROGRAM COMPLETES THE FORMAT OPERATION, THE 
POSITIONER IS RETURNED TO THE STARTING CYLINDER AND THE HEADER 
FROM SECTOR 0 ON THE STARTING TRACK IS READ. THE CYLINDER ADDRESS 
FIELD FROM THE HEADER IS COMPARED TO THE REQUESTED CYLINDER; IF 
THE CYLINDER ADDRESSES DO NOT COMPARE, AN ERROR MESSAGE IS fyPED. 
THE PROGRAM CHECKS THE CYLINDER ADDRESS FIELD FROM THE HEADER 
OF SECTOR 0 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. 

SEQ 0009 
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-S87TL OPERATIONAL SWITCH SETTINGS 

- SWITCH USE 
se eerste PPP Pew woreerooorce 

pa 1S HALT ON ERRGR 
:? 13 INHIBIT ERROR TYPEQUTS 
74 13 BELL ON ERROR 
23 3 LSOP ON ERROR 
:# 2 DON'T DISPLAY SYSTEM STATUS AFTER INITIAL START 
if : LOOP ON THE CURRENT TRACK 
it a LOOP THE PROGRAM ON THE SELECTED ORIVE 

.SBTTL TRAF CATCHER 

nooseo .20 
s#ALL UNUSED LOCATIONS FROM 4 - 776 CONTAIN A O°. *2. HALT” 
; #SESUENCE 73 CATCH ILLEGAL TRAPS AND TN"ERQUPTS 

— #8 CATION CONTAINE 5 79 cA°CH IMPROPERLY LIADED VECTORS 

eegi74y RSEASc SISPREG: .WORD 0 ::SOPTWARE CISELAY QESISTER 
SSaivs Bsagsa SWRES: “WORE C PiSsecuane Saitin Rests en 

SSBTT. «ACTIL HOOKS 

SERESERSERERELSERIEALIRHASSHFSIRLERHSRHSLREREHKLAROLREHRARERHIRREHERE 

ThSOKS REQUIRED BY ACT!1 
saceos $5.P c= sSAVE PC 
lalate 3 246 

aaen' seeaee SENCAD s;1ISET LOC.46 TC ACDRESS CF SENCAC IN .SECP 

ccecse 455056 "WORE == 20c09 3121561 eos §2 Td 20005 
608200 2$S¥PC 2: RESTS 

S877 STARTINS ACORESS = 209 
nacng 

nenscoe «RECTS? § cceor i BEGINI SNORMAL STARTING ADCRESS 

.SBTTL STARTING ROCRESS 70 CHANGE THE RH1! ADDRESS = 224 
accet4 065.37 credke BESIN scHANGE THE RM!l BCCRESS 

SB°TL BASIC DEFINITIONS 

— ee oe



MDopA-Q2RIE-A, SESH § & CORMATTTER PROGRAM MACYL) 27(65S) 27-APR-76 17:59 PAGE 3 set 00: 
o2R 78.313 Basis RECENITIANS 

S$ -eINITIAL ADORESS OF THE STACK POINTER #2% 1100 #4s 
=* 901109 STACKS 100 
59 EQUIV EMT ERROR BASIC DEFINITION OF ERROR CAiL 
$3 JEQUIV JOT. SCOPE ::BASIC DEFINITION CF SCCPE CALL 

St s @MISCELLANEOUS DEFINITIONS 
5: egaci) HT= tl : CODE FOR HORIZONTAL TAB 
$3 99012 LF le -CCDE FCR LINE FEED 
5 509915 CRs 15 OnE FOR CARRIAGE RETURN 
$5 950258 SRLF= 200 -:CODE FOR CARRIAGE RETURN-LINE FEES 
56 bahia 4 8S= 177776 = :PROCESSOR STATUS WORD 
=* EQUIV PS, PSW 
52 irerry STKLMT= 17407 :STACK LIMIT REGISTER 
5S paee PIRG= 77°72 : PROGRAM INTERRUPT REQUEST RESISTER 
ye iv75> OSWR= 177570 ::HARDWARE SWITCH REGISTE® 
ne Wrgra n0%sP= 177570 » :HARDWARE DISPLAY REGISTER 

73 ,2GENERAL PURPOSE RESISTER DEFINITIONS 
ns 9ge9c0 Ao: 0 :GENESAL REGISTER 
7 939001 Riz ! GENERAL REGISTER 
7E 3090°2 Ros FE ::GENERAL REGISTER 
an Az9903 R3= 3 :;GENERAL REGISTER 
7 9506 R4= “i ::GENERAL REGISTER 
“5 550305 Roz S -:GENERAL REGISTER 
ge iatelalal Rb= “6 : GENERAL REGISTER 
=: 390097 7s “9 GENERAL REGISTER 
52 EQUIV RG6,SP :: STACK POINTER 
Pe SEQUIV. R7PC ::PROGRAM COUNTER 

3 - PRIORITY LEVEL DEFINITIONS 
2 30309 tro= 0 PRIORITY LEVEL O 

9c9049 PRiz 4 > :PRIORITY CEVEL ! 
309190 PRe= 100 =: PRIORITY LEVEL 2 
959145 PR3= sd :;PRIORITY LEVEL 3 
2952¢0 Sey= 200 >:PRIORITY LEVEL 4 
aleeris) PRS= 240 -:PRIORITY LEVEL 5 
AnAsIC PRe= 9-390 »:PRIORTTY LEVEL & 
h36340 PR7= 340 S:PRIGRITY LEVEL > 

it" SWITCH REGISTER” SAITCH DEFINITIONS 
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deta SWO2= 4 



MD-21-D2RIB-A, RECY S & FIRMATTTER PROGRAM MACY!1 27(655} 27-APR-76 i7:59 PAGE 4 SE3 COL 
DIRIBL23 BASI< SEFINITIONS ' 

110 290902 wWOl= . 
iii 393091 auphe I : 
35 “EQUIV §WO9,SW9 . 
133 “EQUIV SWO8. SWE 
Lis “EQUIV SWO?. SW? 
21s SEQUIV SWO6. SWE 
116 “EQUIV SwOS; SWS 
it “EQUIV 5wO4) Ss 
ae: “EQUIV §wO03,5W3 
228 -EQUIV SWO2, SWe 
te "EQUTV § SwOl! Sw! 
221 "EQUIV SwOO; Swe 

S: -#DATA BIT DEFINITIONS .8ITOC T) BIT715: 
134 yoocco B1T1S= 100000 
35 Ryresa QiT14= 40099 
23 625356 BIT13= 20099 
te droces Bitle= 10000 
138 994000 8Ivll= 49009 
123 Axco0e BITif= 2999 
236 991960 BIT55= 1009 
3: lala ave BITSg8= 400 
32 afateF-Jeral BITO7= 2c0 
233 lala} Cals BIT%= 150 
: 909943 BITos= 40 
235 elelelar-ta} BITOW= 2c 
t3 eeoc! BiTo3= 10 
che alalenelel S1T9e= Y 
23 alotalaler- S'70l= 2 
35 ejeleleles BI7CO= 1 
136 “EQUIV BITO9,81T9 
4: EQUIV BITOS.817e 
43 EQUIV BITO7,BIT7 
43 “EQUIV BITOS'BITS 
ia SEQ4IV BITOS;8i75 
45 “EQUIV BITOY’ SITS 
°4 “EQUIV BIT03;B8IT2 
147 ‘EQUIV BIT02‘8ITe2 
42 EQUIV BITO1,B1T2 
233 Eel’ BiTCO,617C 
ise 
idy -*BASIC “CPU” TRAP VECTOR ACCRESSES . 
ae 900004 ERRVEC= 4 >: TIME OUT AND 3THER ERRORS 
1e3 999019 RESVEC= 10 *+RESERVED AND ILLEGAL INSTRUCTIONS 
54 658014 TBITVECZIY "Tt" BIT 
tec 6990] TRIVEC= 14 >: TRACE TRAP 
15E 000014 BPTVEC= 14 : ;BREAKPOINT TRAP <8PT) 
+57 aanneo IOTVEC= 20 >; INPUT/OUTPUT TRAP (IOT) #eScCOPEse 
‘to 360Ce4 PWRVECS 24 -:POWER FAI ; 
iéé 009030 EMTVEC= 30 St EMULATOR TRAP (EMT) ##ERRcRee 
tec 000034 TRAPVEC=34 "TRAP" TRAP 
ios 9039¢0 TKVEC= 6&0 =: TTY KEYBOARD VECTOR 
Lbz acod64 TPVEC= 64 ::TTY PRINTER VECTOR 
rc Cotes PIRGVEC=240 !:PROSRAM INTERRUPT REQUEST .EC7<8 
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MD-11-DOR7B-R, ROY. §. 
JeRI8.913 BaSr<C 

14 
iss 
1d 

168 
isd 
170 
Irl 
sve 

re lls 
1s 300420 
176 991909 
we 092080 
178 C2e9000 
13 546o°C0 
180 
181 
ig2 
182 
184 
185 
1g& 
iQ? 
138 
ies 
150 00601 
iS] 900002 
132 900294 
132 9000:0 
194 coO0020 
195 godo4o 
236 699199 
itv 900200 
186 390490 
295 001200 
395 902500 
co: oc4#0eo 
=c2 010000 
=o: c20c0s 
cot 249902 
2os 295002 
re 

2c7 
2°8 
Fas) 
son 
zi 
275 
zis 
zis 
z7é 
2:7 

b F 
DEF 

OR 
IN 

FOe 
MATTTER PROGRAM MACY11 27(655) 27-APR-76 17:59 PAGE S 

NITIONS 

SE REREHEERERERAREELERERRERELERRERELER ERS EREEEFREEE SSE OREEHERASS SSD 

~SBTTL RHI1 REGISTERS 

5 RAERERRERRERRARERER ELLER REESE RLESEESERERSEEEREESED ESE SS FRESE 

:CONTROL AND STATUS REGISTER ! (RPCS!) 

I€= 400 AN TRY cBITes ENGELE (BIT #6) 
RDY= 1) 
R16= 400 HIGH ORDER Bus ADDRESS BIT <3iT 83, 
Al7= 100C HIGH ORDER BUS ADDRESS giT (BIT 89: 
PSEL= 2000 SPORT SELECT (BIT #10) 
MCPE= 20009 ; MASSBUSS PARITY ERROR (BIT #13) 
TRE= 40000 ; TRANSFER ERROR (BIT 814, 
:$C= 109000 : SPECIAL CONDITION (827 #15: 

sWORD COUNT REGISTER <RPWO> 
> (EACH BIT IS CALLED BY BiT NUMBER) 

:BUS ADDRESS REGISTER ‘RPBA) 
; (EACH BIT IS CALLED BY BIT NUMBER) 

;CCONTROL AND STATUS REGISTER 2 (RPCS2) 

JSl= 1 :UNIT SELECT (SIT 80) 
US2= re sUNIT SELECT (SIT #1) 
uSY= 4 :UNIT SELECT (BIT a2) 
BAI= 10 BUS ADDRESS INCREMENT INwIQI™ .SI7 82 
FAT= 20 :MASSBUS PARITY TEST (SI7 24° 
CLR= 40 :CLEAR (BIT #5) 
IR= 100 SINPUT READY (BIT #6) 
OR= e0C ;JUTPUT READY (BIT 87) 
MPE= 490 3MASS BUS PARITY ERROR i BIT 83> 
MXF= 1900 sMISSED TRANSFER ERROR .SI~ #9; 
PGE= — 2000 sPROGRAM ERROR (BIT 810° 
NEM= 4000 NON EXISTENT MEMORY (SIT ail) 
NED= 10090 NON EXISTENT DRIVE B27 ale: 
JPE= 20000 SUNIBUS PARITY ERROR SIT 812 
WCE= 4C0CQ :WRITE CHECK ERROR .BIT 914° 
OLT= 100000 :DATA LATE «BIT #15) 

;DATAR SUFFER REGISTER .RPCB) 
:ERCH BIT IS CALLED BY BIT NUMBEP) 

5 EHLERELELESARESELELLARELELEREEEERRARRERALERAEEREEKARARSOHRSVARKD 

-SBTTL RPO4’S/6 REGISTERS 

Sf PEARERLERFRAAAERFERLERSEASERELALRELERERERHERRLFERHAREAPHARSELALAGS 

sCONTROL AND STATUS 1 REGISTER. . #00; 

SEs C017 
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GOe 
J8-A, ROT4 5 & FIRMATTTER PROGRAM MACY! 277655) 27-APR-76 17:59 PAGE § SES 2018 

RFOH S & REGISTERS 

990901 GO= 1 :GO0 BIT (BIT #0) 
500002 Fis 2 -FUNCTION CODE BIT #! 
609934 Fos 4 :FUNCTION CODE BIT #2 
90053 F3= 10 “FUNCTION CODE BIT #2 
felaialer-te F4= 20 “FUNCTION CODE BIT #4 
S09n40 FS= 40 “FUNCTION SODE BIT #5 
Aa4009 oVA= =: 4900 >DEVICE AVAILABLE (BIT s1!. 

sDRIVE STATUS RESISTES \RPOS!’ (#01) 

-OS= ORIVE FORWARD S"/SEC. (BIT #0, 
995202 hFroo= 2 :DRIVE FORWARD 20"/SEC. <SI7 81. 
ansany CicB= 4 :DRIVE TO INNER GUARD BAND (BIT sc. 
9090:c GRV= ss 0 >GO REVERSE (BIT #3) 

ode0 3L64= 0-2) ‘DIFFERENCE LESS THAN 64 .SIT #4: 
ACOH fEi= 8640 :DIFFERENCE EQUALS 1 (BIT #5. 
560150 Ve 199 “VOLUME VALID (BIT #6) 
969230 SRY2 esa :DRIVE READY (BIT 87) 
a39400 forz= =D :DRIVE PRESENT (BIT 88) 
5d5yec0 PoM= 9-199 :PROGRAMABLE (BIT #9) 
92900 LSv= = 289 “LAST SECTOR TRANSFERRED .BIT wid. 
geyooe vais 4005 :WRITE LOCK (BIT #i1) 
ayasae MCLE ataler :MEDIUM ON-LINE (BIT #12) 
al-solatate PIP= staislel -POSITIONING OPERATION IN PROGRESS <9:7 #:2 
350899 ERe= 94953 :COMPOSITE EPROR (BIT s14) 
poasoo Ata= 189069 -ATTENTION ACTIVE (BIT eiS. 

sERROR RESISTER wl! .RPER}) (902) 

3c2001 1f= »TLLESAL FUNZTISN (817 #¢: 
9855 TLR= 2 - ILLEGAL REGISTER (BIT 81} ; 
as0004 RMR= =RESISTER MODIFICATION REF-SED .827 #2 
539313 DaR=" = 19 :PARTTY ERROR (BIT #3) 
agcdec TERZ ED SFORMAT ERROR (SIT #4) 
300940 weF= 49 “WRITE CLOCK FAIL (BIT #5? 
slalebtare ECH= 199 5£CC HARD ERROR (BIT ab, 
acgeco HCEs 200 “HEADER COMPARE EBh oe ‘BIT a? 
Banya HcRC= 400 "HEAGER CRO ERRCR (BIT #9) 
a91905 AIE= 1900 “ADCRESS CVERFLOW ERROR (BIT #5) 
asejan InE= 2000 cINY ALID ADDRESS ERROR .SIT si: 

49909 WE= 4990 WRITE LOCK ERROR (BIT #1!) 
52000 OTE= 16°50 ‘ORIVE TIMING ERROR (BIT #12) 
reoncn 3PI= eoce -QPERATION INCOMPLETE <BI7 832° 
54099 WNS= 4C900 :DRIVE UNSAFE BIT 14: 
Sistoteiels] Btk= 109000 :DATA CHESK ERROR .BIT 15: 

sMAINTAINABILITY SEGISTE® .RPMR}( #03) 

eoo0°: cMO= 1 sDIAGINOSTIC MCCE .BIT aC) 
n00C52 CLK= 2 “MAINTAINABILITY CLICK .SIT al? 
935504 MINXS = 4 SMBINTRINABILITY INDEX .SIT #2) 
AGENTS MSTSK= 19 :MAINTR TNASTLITY SECTOR cocchk V32T 83° 
jatatalotte MRO= 20 SMAINTAINSSICITY REAC BI” a 
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B-A, REOY 5 & FORM 
RPOY S.§ REG 

oS0949 
cooz0c 

100 
saseo0 ° 

00090: 
o08CCe 

DeCSGO 
349000 
:¢9000 

099001 
009002 
o000C4 
0CO010 
900029 
~00049 
300109 
900209 

co1000 
602000 
eo4000 
cicoo0 
de0000 
c400C0 
100090 

5
 

HO2 
PROGRAM MACYIL! 27.655) 27-APR-76 17:59 PAGE 7 

MURS 4!) sMAINTAINABILITY WRITE <817 8S) 
c’Sy= 200 -MAINTAINASILITY SINC DETECTED ‘SIT #7 

sRTTENTION SUMMARY PSEUDO-REGISTER (RPAS) (#04) 

AT9O= 1 :DEVICE 0 (BIT #0) 
AT1= 2 DEVICE 1 (BIT #1) 
ATe= 4 : DEVICE 2 (BIT #2) 
AT3= 12 *DEVICE 3 (BIT #3) 
AT4= @ 20 :DEVICE 4 (BIT #4. 
ATS= 40 -DEVICE S (BIT 35) 
ATS= 100 sDEVICE & (BIT #6) 
AT7= 209 -DEVICE 7 (BIT #7) 

;DESIRED SECTOR. TRACK ADCRESS REGISTER «RPDA) (#05) 
;(EACH BIY IS CALLED BY BI” NUMBER) 

sDRIVE TYPE REGISTER .RPDT) :#96) 

DT90= 1 sORIVE TYPE NUMBER SIT 1 
Crol= 2 »  SRIVE TYPE ‘NUMBER BIT 2 
OTO2= - ° ?=DRIVE TYPE NUMBER BIT 3 
OTO3= 10 :DRIVE TYPE NUMBER BIT 4 
OTo4¥= 20 -ORTVE TYPE NUMBER SIT S 
cros= 40 :DRIVE TYPE NUMBER BIT §& 
CTOB= :00 :DRIVE TYPE NUMBER BIT 7 
DTO7= 200 :DRIVE TYPE NUMBER BIT 3 
OTos= 400 sDRIVE TYPE NUMBER SIT 9 
CRQ= 4000 :DRIVE REQUEST REQUIRED .SI7 #i! 
MOH= 20950 sMOVING HEAD (BIT #13) 
TAP= 49900 sTAPE ORIVE (BIT #14) 
NBA= 1¢0990 *NUT BLOCK ADDRESSED (BIT at&: 

sLOOK-AHERD REGISTER .RELA) (207) 

ExTl= 1 EXTENSION 1 \BIT 80: 
EXTe= 2 sEXTENSION 2 (BIT @1: 
EXT4¥= ¥ sEXTENSION 3 (BIT #2° 
EXT10= 10 sEXTENSION 4 (BIT #3) 
ExTeG= 20 sEXTENSION § <BIT #4) 
EXT¥O= 40 sEXTENSION & (BIT 85) 
Scis 100 SECTOR COUNT FIELO 2 .9I1” #6: 
Sce= 250 :SECTOR COUNT FIELD 1 <BIT a7) 
-SC¥= 400 -SECTOR COUNT FIELD 2 (BIT 83° 
6Cio= 1000 :SECTOR COUNT FIELD 3 .BIT #33 
SCeC= 2000 SECTOR COUNT FIELD 4 (BIT #10: 
TRK1= 400 : TRACK FIELO 1 (BIT #1!) 
TRKe= 10000 : TRACK FIELD 2 (BIT s#l2> 
TRKY= 20000 TRACK FIELD 3 (377 #13: 
TRK1O= 40000 ;TRACK FIELD 4 (BIT #14) 
TRKeO= 100000 sTRACK FIELD S .BIT 915° 

;RPOY ERROR REGISTER #2 i RFER2) < 810) 

SES CO19 
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B-A, RECY 5 6 FORMATTTER PROGRAM MACYI2 27.655) 27-APR-76 17:59 PAGE 8 SES 9026 

RP a4” 5.5 REGISTERS 

000901 Cu= l ;WRITE CURRENT UNSAFE (SIT #0) 
oC090e CSF= re CURRENT SINK FAILURE (BIT #1) 
009004 WSL'= 4 WRITE SELECT UNSAFE (BIT sc) 
900910 CSU= 10 :CURRENT SWITCH UNSAFE (BI” #3} 
000029 MSE= 20 ;MOTOR SEQUENCE ERROR (BIT #4) 
COOO4C TOF = 40 : TRANSITIONS DETECTOR FAILURE (BIT #5: 
000100 TUF = 100 TRANSITIONS UNSAFE (BIT #6) 
000200 FEN= 200 “FAILSAFE ENABLED (BIT 87) 
0004C0 WRU= 400 :WRITE READY UNSAFE (BIT #8. 
001900 MHS= 1000 :MULTIPLE HEAD SELECT (BIT 89) 
002900 NHS= 2000 :NO HEAD SELECTION (BIT #10: 
394990 IXE= 40C0 INDEX ERROR (BIT #11) 
019000 VU30= 10000 :30V0LT UNSAFE (BIT #12) 
029000 PLU= 20000 PLO UNSAFE (BIT #13) 
190000 ACU= 100090 AC UNSAFE <BIT #15) 

:RPOS.6 ERROR REGISTER #02 (RPER2) (#10) 

000001 WCU= 1 ;WRITE CURRENT UNSAFE (BIT #9) 
009002 CSF= e ;CURRENT SINK FAILURE (BIT #1: 
o00004 WSU= + SWRITE SELECT UNSAFE (BIT #2) 
000019 CSU= 10 :CURRENT SWITCH UNSAFE (BIT #3) 
o0002C RAW= 20 READ AND WRITE (BIT #4) 
CCO940 TOF= 40 TRANSITIONS DETECTOR FAILURE <BIT 85. 
000100 TUF= 100 : TRANSITIONS UNSAFE (BIT #6) 
000200 RBS= e009 ABNORMAL STOP (BIT 87 
OCO400 WRU= 400 :WRITE READY UNSAFE (GIT #8) 
091000 MHS= 1009 :MUTLTIPLE HEAD SELECT (BIT #5) 
002030 NHS= 2000 ;NO HEAD SELECTION (BIT #10) 
004000 IXE= 4006 INDEX ERROR (BIT #11) 
Jd2COC0 FLU= 29000 PLO UNSAFE (BIT #12) 

:OFFSET REGISTER (RPCF* (#1); 

009001 OFeS= 1 ;OFFSET 2S MICRO INCHES (BIT 89) 
O00Le OFSQ= e OFFSET SO MICRO INCHES .BIT a1) 
900004 QFi00= 4 OFFSET 100 MICRO INCHES (BIT 2) 
900010 OFe0C= 10 OFFSET 200 MICRO INCHES (BIT #3) 
CO0020 OFYOO= 20 :OFFSET 400 MICRO INCHES (BIT #4) 
00040 QF800= 40 SOFFSET 8CO MICRO INCHES (BIT #6} 
900209 OFREV= 200 “OFFSET NEGATIVE (REVERSE) <BIT #5) 
092009 HCI= 2000 :HEADER COMPARE INHIBIT (BIT 812) 
004009 ECI= 4000 ERROR CORRECTION CODE INHIBIT 8:7 sil? 
019000 FMTee= 10000 FORMAT BIT (BIT sle 

;DESIRED CYLINOER ADDRESS <RPCA) (ele) 
:(ERCH BIT IS CALLED SY BIT NUMBER) 

:CURRENT CYLINDER ADDRESS (RPCC) (#13) 
; (EACH BIT IS CALLED BY BIT NUMBER) 

;SERIAL NUMBER REGISTER (RPSN) (#14) 
(EACH IS CRLLED BY BIT NUMBER) 



MO-11-DCRIB-A, REOY 5.6 FORMAT*TER PROGRAM 
cRJ8.913 RPOY.S-S REGISTERS 

900001 

100900 

00CO01 

949000 
100000 

090193 
000193 
000105 
000107 
009112 
000113 
000115 
000117 
900121 
000123 
009131 
000141 
000143 
000145 
0001$1 
000153 
000161 
000163 
000171 
009173 

MACY11 27(655) 27-APR-76 i7:S9 PAGE 9 

:RPOY ERRUR REGISTER #03 (RPER3) (#15) 

;RPOS/6 

OCU= 
WAQD= 
ACL= 
OCL= 
OPE= 
SkI= 
OCYL= 

;PACK SPEFD UNDAFE (BI #0) 
:VELOCITY UNSAFE (BIT #1) 
ANY UNSAFE EXCEPT READ/URITE (BIT #3) 
:AC LOW (eit #5) 
‘DC LOW (BIT #6) 
>SEEK INCOMPLETE (BIT #14) 
OFF CYLINDER (BIT #15) 

ERROR REGISTEP #03 (RPERS) 1815) 

;DC_UNSAFE (BIT 80) 
WRITE AND OFFSET (BIT #1) 
“AC LOW (BIT #5) 
:DC LOW (BIT #6) 
:OPERATOR PLUG ERROR (BIT #13, 
SEEK INCOMPLETE (BIT #14; 
OFF CYLINDER ERROR (BIT #15) 

sECC POSITION REGISTER (RPEC1) (816) 
3 (EACH BIT IS CALLED BY BIT NUMBER) 

;ECC PATTERN REGISTER (RPEC2) (817) 
(EACH BIT IS CALLED BY BIT NUMBER) 

5 RERKESRERARARERARAARALERALALEAERELAREREEARLERERAELEREEALSARATEELS 

-SBTTL RPO4/S/& DRIVER COMMANDS 

5p SHRRERERELAAEERAELERS EE LELELELERERELELELELERLARELLRERERLLELAERE 
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NO OPERATION 
NLOAD 

ioe EK 
: RECALIBRATE 
s DRIVE CLEAR 

RETURN TC CENTER LINE 
READ IN PRESET 
PACK ACKNOWLEDGE 
;SE 
GET REGISTERS 
;SET FORMAT (8 ECI OR HCI? 
>SELECT DFIVE 
WRITE CHE DATA 
: WRITE CHECK HEADER & DATA 
‘WRITE DAT 
WRITE HEAGER $8 DATA 
;READ DATA 
READ HEADER & DATA 

SEs C02] 
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091157 
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001172 

col216 

KOe 
RPOY. S’G FORMATTTER PROGRAM MACY11 27(65S) e27-APR-76 17:59 PAGE 10 
COMMON TAGS 

001100 

000000 

090012 

000015 
000012 
176700 
000254 
172540 
172542 
000104 
177546 
000100 
ooccod 
ococ00 

000106 

000102 

.SBTTL CuMMON TAGS 

GSE EBB EE EEE et 
tATHIS TABLE CONTAINS VARIOUS COMMON STORAGE LOCATIONS 
:®USED IN THE PROGRAM. 

SAUTOB: .BYTE 
SINTAG: {BYTE 

-=1100 
SCMTAG: 
SPASS: .WORD 0 
STSTNM: .BYTE 0 
SERFLG: .BYTE Q 
SICNT: .WORD 0 
§LPADR: .WORD 0 
§LPERR: .WORD OQ 
SERTTL: .WORD OQ 
$ITEMB: .BYTE 9Q 
SERMAX: .BYTE 1 
SERRPC: .WORD 9 
$GDADR: .WORD 0 
$S0A0R: .WORD O 
S$GDDAT: .WORD 0 
§8DDAT: .WORD OQ 

.WORD QO 
WORD QO 

G 
0 
0 

SWR W 
DISPLAY: .WORD DOISP 

. 0 
S$FILLS: .BYTE e 

te 

ES :0 
$BELL: .ASCIZ <207><377><377> 
$QUES: .ASCII /?/ 
SCRLF: .ASCII «1S 
SLF: ASCIZ <le 

;;START OF COMMON TAGS 
:;CONTAINS PASS COUNT 
{CONTAINS THE TEST NUMBER 
;CONTAINS ERROR FLAG 

>;CONTAINS SUBTEST ITERATION COUNT 
;;CONTAINS SCOPE LOOP ADDRESS 
: CONTAINS SCOPE RETURN FOR ERRCRS 
+E ONTAING TOTAL ERRORS DETECTED 
;CONTAINS ITEM CONTROL BYTE 
CONTAINS MAX. ERRORS PER TEST 
:;CONTRINS PC OF LAST ERROR INSTRUCTION 
CONTAINS ADDRESS OF ‘GOOD’ CATA 
? CONTAINS ADDRESS OF *BAD’ CATA 
3 CONTAINS *GO0D’ DATA 
;CONTAINS *BAD’ DATA 

: | RESERVED--NOT TO BE USED 

sRUTOMATIC MODE INDICATOR 
tS INTERRUPT MODE INCICATOR 

s;ADDRESS OF SWITCH REGISTER 
ADDRESS OF DISPLAY REGISTER 
Si2TY KBO STATUS 
:TTY KBD BUFFER 
buy PRINTER STATUS REG. ADDRESS 
TTY PRINTER BUFFER REG. ADDRESS 
CONTAINS NULL CHARACTER FOR FILLS 
S CONTAINS & OF FILLER CHARACTERS REQUIREC 
S;INSERT FILL CHARS. AFTER A “LINE FEED" 
35 TERMINAL AVAILABLE” FLAG (BIT‘C7>=2=xES, 
;ESCAPE ON ERROR ADDRESS 

:;CODE FOR BELL 
;; QUESTION MARK 
; s CARRIAGE RETURN 
;LINE FEED 

ETT RESET PEE TTEUET ETT TT ETL TTETTerT terri Terrie rrr Trey Trt yyy 
dk = 1S 
LF = le 
SRPADR: .WORD 176700 
SRPVEC: .WORD 254 
SLKCSR: WORD 172540 
SLKCSB: [WORD 172542 
SLPVEC: :WORD 104, 106 
SLKS:  .WORD 177846 
SLLVEC: .WORD 100.102 
DRIVE: :WORD OO 
SOFSW: .WORD OO 

3RH11/RPO4/S/6 UNIBUS ADDRESS 
;RH11 INTERRUPT VECTOR 
SADORESS OF KW11-P CSR 
SAODRESS OF KWLI-P COUNTER BUFFER 
ADORESS OF KWL1-P VECTOR 
ADDRESS OF KW11-L CONTROL REGISTER 
“ADDRESS OF KWII-L VECTOR 
:CONTRINS ORIVE NUMBER SELECTED . 
;CONTENTS ARE FOR SOFTWARE DECISIONS 

SES C022 
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901220 
COle2e 
001224 
O01eeb 
001230 

001266 

931270 
001272 
301274 
301276 

091309 
992392 

COMMON TAGS 

090000 

ooo0cd 

ocosce 
000900 
009900 
oo0coo 

O000C00 
oocooo 

009000 
009900 
o0CS0S 

RPOY-S“6 FORMAT*TER PROGRAM 

MODE: 
ENDCYL: 
BEGCYL: 
ENDTRK: . 
BEGTRK: . 
TTRKS: 
TTRKSC: . 
TRKCNT: 

MAXSEC: . 

OS.CYL: . 
OS.TRK: . 
CORIVE: . 
ATTN: 

CNTLC: 
CHGADR: . 

MACY11 27(655) 

WORD 
. WORD 
WORD 
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27-APR-76 17:59 PAGE 11 SEO 00¢3 

;’FORMAT & VERIFY’ OR 'CHECK’ MOCE INDICATOR 
SENDING CYLINDER 
“STARTING CYLINDER 
:ENDING TRACK 
STARTING TRACK 
‘TOTAL # OF TRACKS TO BE FCRMATTED 
-TOTAL # OF TRACKS COUNTER 
COUNTS TRKS FROM 0-18 PER CYL 
:CONTAINS PATTERN SELECTED 
1ST WORD OF PATTERN 
‘ND WORD OF PATTERN 
:STORE CYLINDER ADDRESS FOR FORMAT VERIFICATION 
:MAINTAINS # OF WRITE RETRIES MADE 
CONTAINS LAST BAD SECTOR ON FORMAT 
CONTAINS WC FOR REMAINING SECTORS ON ERROR 
720 OR 22 SECTOR TRACK SIZE (IN WORDS) 
:2°S COMPLEMENT OF ‘WC’ 
POSITIONING ERROR DURING FORMAT INDICATOR 
:20 OR 22 SECTOR MODE INDICATOR 
;0 = 20 SECTOR MODE 
1’S_ = 22 SECTOR MODE 
inex SECTOR ADDRESS (FOR EITHER 20 CR ee SECTOR 

:ADORESS OF CURRENT CYLINDER 
SADDRESS OF CURRENT TRACK 
:DRIVE NUMBER OF ’ORIVER' ERROR MESSAGES 
“ATTENTION REGISTER IMAGE FOR ‘DRIVER’ 
ERROR MESSAGES 
: ADDRESS OF ’tC’ RETURN 
; ‘CHANGE RH11 ADDRESS* FLAG 

sRH11/RPO4/S/6 REGISTERS STORED HERE AFTER AN OPERATION 

RP.REG: .WCRD 
. WORD 
. WORD 
- WORD 
. WORD 
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;RPCS} 
: RPC 
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913 SOMMAN 7 

:DATA. PRRAMETER SLOCK - USED FOR ALL DRIVE OPERATION 

961354 990 FMTDPB: .BYTE O DRIVE NUMBER ; 
1255 650 ‘BYTE 8 OFFSET VALLIE OR FMT22,ECI, AND HZ] 

001366 occ "BYTE 39 : COMMAND 
001357 909 "BYTE 0 *PSEL AND A1l7 AND ALL 
00:369 90c099 “WORD 0 “WORD COLINT (NEG) 
901362 eile “ORD OO ‘BUFFER ADDRESS 

1364 9 "BYTE 0 >SECTOR ADDRESS 
001365 960 “BYTE 9 TRACK ADDRESS 
90:366 300990 "word «6 ?CYL:NDER RDDRESS 
09:370 001204 "WORD =- RP. RES -ERROR TABLE POINTER 
60:372 oo90n0 “WORD 0 s$1ATUS- ERROR INDICATOR 

; "BIT 15 = 1: ERROR OCCURRED 
:BIT 07 = ti DONE 
“BIT 14-!0 AND BIT 05-03 
LINDICATE TYPE OF ERROR 

:PARAMETER POINTER TAS_E 

001 00:426 cO0000 001224 TABLE: PARI, BEGCYL 
091492 aCl441 O50922 001230 2.16. -BEGTPX 
NO14:0 oo:4s4 oocssd oole22 BARS ACCYL 
301416 OOl46S oO00n22 991226 FARY: tae JENCTRK,O 
00:424 opgo09 

;ASCII MESSAGES FOR ADDRESS PARAMETERS 

OOi426 O5212e3 051101 Oedle4 PARI: .ASCIZ @START CYL 3 
054503 900 

001441 123 O40Se4% OSele2 PARe: .ASCIZ @START TRK @ 
OSi446 OS2040 O45Se2 000040 
001454 947105 cei OS4S03 PAR3:  .ASCIZ END CYL a 

001465 10S 42116 CS2040 PARY: .ASCIZ GEND TRK @ 
001472 O4SSe2 00040 

; SECTOR BUFFER ADORESS TABLE 

001476 025130 ADRTBL: .WORD BUFP ;ADORESS OF SECTOR 0 
001500 026140 -WORD BLFP+<S2e0.#1.> ADDRESS OF SECTOR 1 
091502 027150 -WORD BUTP+<(S20.#2.> ;ADDRESS OF SECTOR 2 
001504 030160 -WORD BUFP+<S520.%3.> ;ADDRESS OF SECTOR 3 
00iSS6 031170 -WORD BUFP+<S20.#4.> ;ADDRESS OF SECTOR 4 
901510 032200 -WORD BUFP+<S20.#5.> ;ROORESS OF SECTOR 5S 
001512 033210 -WORD BUFP+<S20.%6.> ;ADDRESS OF SECTOR 6 
001514 g342e0 -WORD BUFP+<520.%7.> ;ADDRESS OF SECTOR 7 
001516 635230 -WORD BUFP+<(S20.%8.> ;ADDRESS OF SECTOR 8 
001520 038240 -WORD BUFP+<S2e0.#9.> ;ADDRESS OF SECTOR 9 
CO1S22 037250 -WORD BUFP+<S20.#10.> ;RODRESS OF SECTOR 10 
9015ce4 O4Ce60 -WORD BULFP+‘S20.#11.> ;ADDRESS OF SECTOR 11 
COiSe& = 041270 “WORD «© BUFP+.520.812.> ADDRESS OF SECTOR 12 
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$39 001536 
690 OO1S40 
691 cO1S4e 
602 901544 
603 001546 
694 001550 

696 
607 - 

698 001552 
609 001554 
610 001556 
£11 001560 
Ste 001562 
613 001564 
614 (CO1566 
6:5 001570 
516 O01S7e 
617 Q01S7% 
618 001576 
£19 901600 
620 00160e 
6e! 001604 
See 001606 
b23 001610 
624 O0lbie 
62S O00:614 
$26 001616 
$27 00!620 
6e8 O016e2e2 
629 001624 

fe ee ee - 

042300 

o52400 

oocyo4 
021010 
001414 
002020 
002424 
003030 

RPOW-S“6 FORMATTTER PROGRAM 
COMMON TAGS 

;REMAINING WORD 

WCTBL: 

. EVEN 

NOe 
MACY!1 27655) 27-APR-76 17:59 PAGE 13 

- WORD 
- WORD 
- WORD 
. WORD 
. WORD 
- WORD 
. WORD 
- WORD 
WORD 
- WORD 
. WORD 

;ADDRESS uF secre 3 

iAbpeESe BF SETRR 12 
s ADDRESS OF SECTOR 16 
ADDRESS OF SECTOR 17 
“ADDRESS OF SECTOR 18 
ADDRESS OF SECTOR 19 
ADDRESS OF SECTOR 26 
ADDRESS OF SECTOR el 

eo +¢ #14. 

Dey ea: *15, 
BUFP+<S20. #16. 
BUFP+<S520. #17. 
BUFP+<520. #19. 
BUFP+<S20. #19. 
BUFP+<520. #20. 
BUFP+<S20. #21. 

COUNT TABLE 

260. ;REMAINING WORD COUNT 
.> $REMAINING WORD COUNT 

“REMAINING WORD COUNT 
: REMAINING WORD COLNT 
: REMAINING WORD COUNT 
REMAINING WORD COUNT 
REMAINING WORD COUNT 
REMAINING WORD COUNT 
‘REMAINING WORD COUNT 
; REMAINING WORD COUNT 
;REMAINING WORD COUN 
; REMAINING WORD COUNT 
;REMAINING WORD COUNT 
REMAINING WORD COUNT 
s REMAINING WORD COUNT 
REMAINING WORD COUNT 
7REMAINING WORD COUNT 
REMAINING WORD COUNT 
REMAINING WORD COUNT 
:REMAINING WORD COUNT 
REMAINING WORD COUNT 
REMAINING WORD COUNT 
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AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
RETER SECTOR 

NT AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
AFTER SECTOR 
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S-DIRIS=4, REC S & FORMATITER PROGRAM MACY! 27.655) 27-APR-76 7:59 PAGE 14 E> 2226 

533 ERRR EsTNTER “ABLE 

SSBTTL ENROR POINTER TABLE 

QTHIS TABLE CONTAINS THE INFORMATION FOR EACH ERROR THAT CAN OCCLIR. 
:aTHE JNEORHATION TS OBTAINED BY USING THE INDEX NUMBER FC\'NG_IN 
PRLACATION SITEMS. THIS NUMBER INDICATES WHICH ITEM IN THE TALE IS PERTINENT, 
TeNSTEL: IT SITEMB IS 9D THE ONLY PERTINENT DATA IS .SERRF7,. 
: #NOTES: EacH ITEM IN THE TABLE CONTAINS 4 POINTERS EVPLAINED GE SSULCuS: 
.* EM POINTS TO THE ERROR MESSAGE 
:* at '!DSINTS T) THE SATA HEADER 
1% OT POINTS TO THE DATA 
1 aF PINTS TO THE DATA FORMAT 

Qc1s26 SERRTS: 
sERRCR : 

31626 Cz2112 =m} RHI] INTERRUPT OCCURRED .RPAS 
B5le30 Sese3! Bai 
391632 O24502 BT! 
OS1634 Ozshi4 oFi 

sERROR = 

901£36 022153 EMz sUNEXPECTED ATTENTION OCCURREC 
AS'E4D AesS SHE 
Balewe Os4s04 Ste 
Coeds Seszze Ree 

sESROR 3 

POIG4E CREP: EM2 =MASSBUS EARITY ERROR (MOPE=1) 
S0isso 6233!3 Rida 
B5igse Season 673 
ACigsy 3esce4 563 

ERROR 4 

CT1ESE 922247 EM4 SMASS2_S PARITY ERRIR PAR}: 
AS51669 Joss! BHM 
COlSe> ABysaE 574 
“Siees Josaae REY 

ERROR S 

90:666 22304 EMS TACIRESS PLUG CHANGE ‘32° SE? 
BCIE7D 23236 DH? 
Scie72 oe4s04 BT2 
AS16749 Oesc20 OFe 

ERRCR 6 

OCle7E Og2240 EMG “RHL} CION'T RESPOND 73 ACCRESSING 
eeiroo Ceat00 CHG . 



Mona -CSRIB=A, 
RI8.213 

4 
= 

- 
I
M
P
N
U
M
O
M
M
O
M
W
E
 

a
3
"
 

0°
 

9°
89

 
3-
39
-9
7 

2°
 

CO
D:
 

SO
MA
 
EG

 
Ur 

Co
et

e 
"B
OT
 

Ec
ar

o 
3 

o
e
 ? 

a7
 

95
8 

ON
9N
)d
 

8
-
8
0
]
 

-a- 
3 

a7
 

TU
DT
RD
EA
DS
 
9
9
-
0
 

20
-2
0 

20
-9

 
29

 
-2

9-
- 

C0
00
 
C
D
S
E
 

~ 
A
C
F
E
 

S
.
C
T
 
Ue

 
o£
 

RECY § §& FORMATTTER PROGRAM 
ERROR FOINTER TABLE 
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sERROR 12 
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sEFROR 15 

MACY.) 27.655) 27-APR~76 17:59 PAGE 15 

s UNUSED 

sORIVE OFFLINE 

sPERSISTENT DRIVE UNSAFE ERROR 

:UNCORRES TABLE MASSBUS PARITY ERROR 

sSCFTWARE TIMEIUT 

sORIVE UNSRFE ESROR 

scONTROLLER ORIVE ERROR TURING WRITE 
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MO-11-DORIS-R, RPCY 5 6 FORMATTTER PROGRAM MACYLL 27.655) 27-APR-76 17:59 PACE 16 SE3 cC2e 
o2a%8.513 ERROR S2INTER TABLE 

0177 O2283! Enis SCONTRELLER DRIVE ERROR OURING WRITE CHECK 
Bascga §ss413 SHI 
ABSO0S SS4S4o 718 
bo55c9 Caso CFiO 

rERROR 17 
o0200§ 922793 eMi> sRETRIES NOT SUCESSFUL - SECTOR NOT” ACTESTARLE 
B9Ss10 Dea6b3 Eui> 
So23ie SesSi4 OT1> 
Baso:4 Sesto OF1> 

ERROR 29 

po2c1g ope7%! M20 ;CATA ERROR OURING WRITE CHECK 
Age<s0 Oes732 Hoo 
33032 4a26 CT20 

Sz5555 Fesis4 OF: 
rERROR 21 

gc2o2g 9220:7 M2! SCONTROLLER DRIVE ERROR VERIFYING HEALERS 
902030 923412 15 
303032 34245 T10 
Sose34 Hest 15 

sERRCR 22 
c0sn36 923072 a :"HCE’ ERROR VERIFYING HEADERS 

wSq B55049 953415 I 
rer SaS5u3 524549 ng 
77 Seo beso 1 
of 

ne SERRIR 23 
rE 80254 923137 M23 SCYLINCER FIELD IN HEACER 25 NOT CORRECT 

> Snsagh 4pue3: H33 
alelfal-far pols 123 
Brexey Beccty Fea 

ERROR 24 

o0ense 92920" Ene SWRITE CHECK ERROR 
alatsel SoMMalT eth 4 ; 
eretes Sed? oG B7o4 
Frstey Sesi50 OFe4 

SL EFERESEPRERESEEEESOSEOPECHERDEEGRORHRREREHRERADRAORDADORIRERIAG 

~SBTTL MAIN PROGRAM 

5 PPEHEREESOFRREREPHOREEEHOSEREERERRERERERADORRORERASEROEREERRDE 

220e «BEGIN: MOV 8-1, CHGADR sSET CHANGE “RWl! BS ACORESS® CNT acca apope ma, anane (gQuaann 
wows wes’ ch ee ferra a 

: om _ ee we ow ow
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MD-1}-D7RTB-A, RECY S & FORMATTTER PROGRAM MACYL! 27.655) 27-APR-76 i7:59 PAGE 17 SEs 0029 
neare C13 MAIN PROGRAM 

- asqyy 999492 R EGING TART THE PROGRAM 
-3? BRSese Reeds 231322 BEGINI: RR BEGIN ee THE *CHANGE RHLi ACSRESS' INDICES 
737 302192 sooo0s BESINe: RESET “CLEAR THE BUS 
n3 = SBT IN TIALIZE THE COMMON TALS 
3 ; 2: CLEAR COMMON TAGS CES “AREA 
sas cooioy ci2tcs 901100 MOV aSCMTAG.RE “FIRST LOCATION TC BE CLESSED 
go; ocei10 905026 ar R6)+ CLEAR MEMORY LOCATICN 
Sf2 OOelle O227C& 901240 cmp BSWR,R6 ;;DCNE? 
853 O95!i6 6137 ENE = -LOOP BACK IF NO 
S34 SC0i2C S127 01100 MOV aSTACK, SP SSSETUP THE STACK POINTER 
$35 ss INITIALIZE A FEW VECTORS 
SAB 702124 212737 908636 200939 MON #SERROR, JREMTVEC EMT VECTOR FOR ERROR ROUTINE 
So 895'32 Sia737 009340 Seco3e may 8340, aeeMTvEC+> ;;LEVEL 7 
S88 CO2i4959 Ofoc3r 912014 8A0934 MOV aSTRAP, JSTRAPVEC': TRAP VECTOR FOR TRAP CALL 
835 992148 913737 909340 300936 MOS! #349 DRTRAPVEC+2; fever 7 
Sig Sassy Aocsar O¢1169 CLR SES SCHPE Helen THE ESCAPE ON ERRIR ACOSESS 
Si: 3er6c lie737 o000c] coi: MOVB LOW ONE ERROR PER TES? 

| iS a A Bg eR Oa | 3 He ’ oe wo 5 

'  $i4 902186 913746 020005 MOV QeERRVEC,-{SP) ;;SAVE ERROR VECTCR 
| SiS O08172 Oter37 Ofee%6 900904 MOV 8645 DEERRVEC rrSET UP ERROR VECTOR 
, $i8 OCZ20G 915737 iFFS79 001149 MOV #DSWRS :;SETUP FOR A HARDWARE SWICH RESISTER 
i 8:7 002298 Olev37 ir7s7a gore MO! aeisPe pisPLay ::AND A HARDWARE DISPLAY REGISTE 
| «©6819 398214 Oear7> TTP77 L7ETIS amp 8-1, SW > TRY 70 REFERENCE HARDWARE isier 
. 8189 003332 o01dle ONE bes" : {BRANCH IF NO TIMEOUT TRAP GeCURSED 

g29 :AND THE HARDWARE SWR IS NOT 
, Ber 902224 oco403 9R S$ +S BRANCH IF NO TIMEQUT 

_ -«- S82 B8388g O1271E «902224 G48: 9 MOV #553, (SP) :SET UP FOR TRAP RETLEN 
S23 992232 sodc03 Rv! 
824 002234 Olevs? OOC17TE CONS &8$: MCV SSWRES SWR ::POINT T2 SOFTWARE SLR 
8235 Ooee42 d1e737 Occi74 ssi | MoV sCISPRES DISPLAY 
seb NCe2so Ole637 oc90o4 S65: MCV SP i+, Satkavec” » RESTORE ERROR VECTOR 

958 oG22es54 coc00s RESET = SLEAR WORLD 
825 02e56 dle737 coceus ooc936 May) BPRS, QBTRAPVES+2° -SHANGE TRAP PAIORITY BACK TS S 
83¢ C0264 O10737 S040 40003 MOY aPRS QeEMTVEC +e sCHANGE EMT PRISRITY BACK TO 5 
93: 002272 Ole737 O02076 29:300 MOV sBEGINI. CNTLS ie FONTROL C* AOCRESS 
632 002300 O00Se27 177777 TNo s-1 -FTRST START ° 
S33 022204 O010iIc BNE 1S :BR IF N07 i. 
S33 Joes0e ifedul JdeS:iczo TVPE ears 2 sMORS OF “TITCE” MESSmoe 
B35 602312 122737 O90511 ccco4 CMPB whi. 4! ‘TSADED FROM AN RPS 6 ° 
936 5 39:002 BNE 1S :BR IF NOT 
S37 O0e322 10840! oeseis TYPE = LOACRY - INSTRUCT OPERATOR TO SEMOVE ‘XxXDP° 
53¢ >PASK FROM DRIVE O 
829 902326 904737 Olney 18: JSR PC STKINT “TURN ON THE KEYBCARC INTERRUPT 
ce S277 SET VALLE FOR SCF TRARE SWITCH REGISTER 
G41 ofe332 005737 90cd4e TS? ae42 >: ARE WE RUNNING UNDER XXDP ‘ACT? 
B42 992336 091006 BNE 67S >:BRANCH IF YES 
853 952340 023727 OOL:NC 20176 CMP eA. eSWRES : SOFTWARE SWITCH RES SELECTED* 
E44 092346 OC10CS BNE 69S ::BRANCH IF NO 
E45 O52250 104406 GTS GET SOFT-SWR SETTINGS 
S46 952262 902402 8R ces 
Bu? AME3IS4 L]e737 NOON! COl:24 G7: | MOB 1 $476 “SET MUTO-MODE INDICATOR 
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004737 

S1C446 
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RECH 5 6 FORMAT 
GET VALUE FOR SOFTWSRE SWITCH REGIST 

RAR 
1 ‘fae 

Ole264 

O099C4 

000342 

oOlié™ 
020649 

J20611 

D2eCS43 
0200s 
c2obe | 
000601 

Oe0bcb 
OCC3Ce 

Cz0633 

09:16? 

TTER PROGRAM 

o12206 

be -h P) 

reer’ 

Co2be2 
O1213C 

002622 
Q:2i3C 

002622 

MACY 23 27.655) 
ER 

FO3 
27-APR-76 

a-1 
SETVE 
PC ,BUSADR 
SRFADR, RPAOR 
SRPVEC .RPVEC 

17:59 PAGE 18 

; CHECK FOR FIRST START 

BR Af OL THE RH11 ADDRESS 
;RH12 ADDRESS 
SRH11 VECTOR ADDRESS 

DISPLAY ORIVE STATUS AND SET UP THE OTHER UNITS THE 
PROGRAM WILL USE 

SETVEC: 

2s: 

33: 

43: 

S$: 
6$: 

eg: 
9$: 

PC ST.C 
PC BPINTT 
al. SAVEFG 
t-! 

118 
12002, ISHR 
ios 
PRT PS 
4 R 

» SCRLE 
eSYSTAT 

RY ,-:SP) 

o
n
 

INSP 
BRVSTA-RY) 
4§ 
$$ 
ORVTYPCRH, 
es 
35 
NU TRE 
$ 
NCTPRS 

UNT OFF 
b$ 
NOTSAF 

6$ 
SUNTON 

pease 

;START THE CLOCK 
SINITIALIZE THE RPOW/S’6 CRIVEP 
SET THE SAVE REGISTERS FLOG 
: SEE iF FIRST START 
:BR IF YES 
STYPEOQUT THE DRIVE STATUS TASLE ” 
:BR_IF NOT 
:SET PRIORITY TO 7 
:DRIVE TABLE POINTER 
CR-LF 

‘SURE STATUS HEADING 

sSAYE RY FOR TYPEOUT 
ti 70PE DRIVE NUMBER 
2:60 TYPE--OCTAL ASCII 
:iTYPE 2 DIGIT(S) 
“SUPPRESS LEADING ZEROS 

ABaces 
:CHECK DRIVE’S STATUS 
:BR IF UNSAFE 
:2R_IF ONLINE 
:SEE_IF OFFLINE CR NONEXISTEN™ 
:BR IF NONEXISTENT 
:BR IF OFFLINE 
SSRIVE NOT AN RPOY 5.6 
SCHECK NEXT DRIVE 
ZORIVE NOT PRESENT 
!SHECK NEXT DRIVE 
ZORIVE OFFLINE 
SBRINT ORIVE TYPE 
ZORIVE UNSAFE 
:PRINT DRIVE TYPE 
:DRIVE_CNLINE 
‘SPACES . 
{ADDRESS OF RPO MESSAGE B, 83 

sree VORVTYPRY!  sRPOM 
:BR IF TES 
{ADDRESS 9 OF RPOS MESSAGE 

sorrel RRvTye, ru! GR 
7$ 
#RPO 95 

scr F 
a4 

;BR IF YES 
:ADORESS OF RPO& MESSAGE 
TYPE THE ORIVE TYPE MESSAGE 
MESSAGE ADORESS HERE 
RL 

SINCREMENT ORIVE NUMBER TABLE POINTE 
~ 
in| 

SE3 0030 
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GQ3 
RIB-A, SPC4 Sb FORMATITER PROGRAM MACYI! 27(6SS) 27-APR-76 17:59 PAGE 19 
3 GET VALLE COR SOFTWARE SWITCH REGISTER 

902532 220427 200219 CMP RY 88 sFINISHED ? 
Sessa 001312 GME. 1S 'BR IE NOT 
ABSSGA TS44G! Colts 108 YPE SRF CRLF 

7SEE WHICH MODE THE PROGRAM IS TC BE _RUN IN. 
:MCDES ARE: ‘FORMAT & VERIFY’ OR ‘CHECK FORMAT' 

eo2e44 o0S037 991220 MI; CLR MODE :SET MODE TO ‘CHECK FCRMAT’ 
OPESC SHH: Cellel TPE MMODE -TYPE "PROGRAM MODE’ 
BOl6E4 CHuii ROLIN ?REAG THE KEYBOARD 
092655 312691 MOV (SP)+,R1 GET ADDRESS OF INPUT 
o02659 105711 TSTB) Ss R1) -'CR' ENTERED (DEFAULT 
COe662 991414 BE 3 BR IF YES 
N92664 122711 009103 CMPB saa C, RL) : "CHECK? ? 
002670 901496 BEO 1$ -BR IF YES 
O92672 12271) OCO10e CMPB) so? RID > *FGRMAT’ ? 
082676 OO1411 BEQ 3$ -BR IF YES 

e700 10440! COl16E TYPE SGUES :NO CORRECT ENTRY 
002794 909757 BR Ml : TRY AGAIN 
002706 104401 021174 18: TYPE RHE CK -TYPE REST OF ‘CHECK’ 
OGe7le 9C0419 BR m1A -GET STARTING ADDRESS 
N027'4 16449! 921153 2s: *YPE = MEORMT - TYPE DEFAULT MESSAGE 
392720 cco4fe BR 4§ -SET UP MCDE 
gos7s2 104491 921207 3$: TYPE MORMAT : TYPE REST OF ‘FORMAT’ 
59276 31273? «eerrs (901225 «S§: Mv -1, MODE :SET MODE 70 ‘FORMAT & VERIFY" 

sSIND QUT IF FORMAT IS TO BE IN 20 OR 22 SECTOR MODE 

092734 «104401 O2!227 M10: TYPE §,MSIZE - TYPE FORMAT MODE REGLES” 
B928749 iO4411 ROLIN “READ THE KEYBCARD 
N92742 01269! By [SP)+.R1 :ADCRESS OF ENTRY 
S02744 lop7i! 9cc13! CMPB og, <8} :I§ ENTRY A ‘Y' ? 
co2750 001410 ae 1g -3R IF IT ts 
Serse lee7il coors =MPB og "N, QL) :1S EN"RY AN’ ? 
992756 |=«O01424 BEO 3 :BR IF IT IS 
002760 10871; TSTB CRI DEFAULT MCDE ° 
002762 901403 BEG i$ :BR IF IT IS 
OrO7EH ICSHO! OCLISS TYPE ,SQLES : TYPE °?° 
902779 90076! R M1AQ - TRY AGAIN 
Oosr72 104401 021390 1S: TYPE MSEC22 -TYPEOUT MODE SELECTED 
g02776 Ole737 913:30 ocl12s6 MOV 8.260.822. .WC : TRACK SIZE IN oe SECTOR “ODE 
993094 912737 164659 091260 MOV #-<260.#22.° MWC’ :2°S COMPLEMENT WORD COLNT 
Of30l2 012737 177777 001264 MOV #-1,S5EC20 -22 SECTOR INDICATOR 
903020 O!2737 O00GeS 90126e MOY 821. .MAXSEC :MAX SECTOR ADDRESS IN 22 SECTOR “CE 
993026 009415 . BR M18 : CONTINUE 
993030 10440! 021357 2s: TYPE  ,MSEC20 : TYPE OUT 20 SECTOR MODE SELECT 
003024 012737 Olel20 o012S5¢ MOV 8260. #20.°, We ; TRACK SIZE IN 2C SECTOR MSDE 
993042 912737 165660 001260 MOV 8-< 260.820.) MAC’ eee SOMPLEMENT AGRO COUNT 
003050 005037 91264 CLR SECO :20 SECTOR INDICATOR 
092054 012737 350023 col12ee MOY #19. MAXSEC AX SECTOR ADDRESS IN 20 SECTOR MOCE 
Co3MB2 905937 4O0!e3C MIE: <LR BESTRK :CLEAR STARTING TRACK ADDRESS 
OCt366 905037 901224 au BEGCTL :CLEAR BEGINNING CYLINDER ACOSSSS 
costr2 Ol2737 CoCcee OGizZze MOV #18. , ENDTRe :SETUP END TRACK ADDRESS 
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ORMATTTER PROGRAM : 
FOR SOFTWARE SWITCH REGISTER 

MAZYLi 27(655) 

MOV 
MOVB 
BR 

HOS 
27-APR-76 

ae PATSEL 
1 FMTSPB 

MO. 

:G0 FIND OUT WHA® DRIVE 

MO: 

93: 

MOV 
cLR 
JSR 

sOENTER,CNTLC 
SERTTL 
PC .STKINT 
.MUNIT 

(SP)+,R1 
RS.Ck.CHR 

MDRVD 

PC ST. CLK 
PC RPINIT 
#-1 SAVEFS 
#21, "SEEKFS 
p 

ORVSTQ. Re: 
95 
6S 
MUSDR 

Ao 
DRVTYE(R>? 
7g 
MDRNP 

m5 
MERI 
ac 
DRIVE. .FMTDPS 

DRIVE ,FMTOPB 
#410. ENDCYL 
#51706! BITO!, onvtvpcRe) 

#814. .ENDCYL 
BEGTRK 
BEGIYL 

i7:59 PAGE 20 

;SETUP FOR WORST CASE PATTERN 
sSETU® INVALIO ORIVE NUMSEF 
;BRANCH TO START 

;CONTROL C ABORT ENTRANCE 
CLEAR THE ERROR ACCUMULATOR 
INITIALIZE THE TTY KEYBOARC 
ASK FOR ORIVE NUMBER 
READ THE KEYBOARD 
ADDRESS OF ENTRY 
CHECK ONE CHARACTER 
ILLEGAL CHARACTER 
: CARRIAGE RETURN 

t #- 
ECT DRIVE ZERO 

30 TYPE DEFAULT ORIVE NJIMOER 
eC eee. IF DRIVE ZERO IS THERE 

:ASK FOR DRIVE NUMBER ASAIN 
:SAVE DRIVE NUMBER 
:SEE IF DRIVE O 
-BR IF NOT 
“PROGRAM LOADED FROM AN PEt4 5.5 ° 
:9R IF IT WAS. CAN'T FORMGT THE ORTVE 
; START THE CLOCK 
-GO SEE WHAT DRIVES ARE A\aI_49.5 
:SAVE THE REGISTERS 
SET ’NO OPTIMIZATICN’ FLAG 
>SET PRIORITY BACK TO ZER2 
:LOOK AT DRIVE STATUS 
-SRANCH IF ONLINE 
:9R IF DRIVE NOT AVAILAB_E 
:"CRIVE UNSAFE’ 
-GO0 GET DRIVE NUMBER AGAIN 
:A DRIVE PRESENT? 
-BR IF SO 
- TYPE ‘DRIVE NOT PRESEN” 
:G0 GET DRIVE NUMBER ASAIN 
“DRIVE NOT AVAILABLE’ 

‘50 SET ORIVE NUMBER AGAIN 
: SRE RIVE AS LAST TIME ? 

TIS 
:SETUP DRIVE ADDRESS 
-SETUP FOR RPOY-S 

erdnee IF ORIVE RPCY S 

SE uP ENDING CYLINOES FOR SPOE 
CLEAR STARTING TRACK ROORESS 
CLEAR STARTINS CYLINCER ACCRES u

w
 

SES CC3e 
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603436 
Co3442 

CO3444 

9035¢0 
0035e2 

903526 
903534 
002540 
003542 

003564 

T03 
RPO4.5.6 FORMATTTER PROGRAM MATYI! 27.655) 27-APR-76 i7:59 PAGE 21 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

O13737 901222 901375 MOV ENDCYL, TASLE+2. ; ENTRY LIiIT FOP BEGINNING CYLINDER 
biae 37 301232 01412 MOV ENDCYL; TABLE+16 :ENTRY LIMIT FGR END CYLINDER 
900400 R M2 :GET ADDRESS LIMITS FROM THE ZPERATCR 

:GET ADDRESS LIMITS 

10440! O207:0 M2: TYPE ENTAOR s ENTER ADDRESS LIMITS’ 
004737 OC6236 ISR O= PARENT “GET THE ADDRESS LIMITS 
023737 OOléee 991204 CMP ENOCYL, BEGCY. ;SEE IF ENDING CYLINDER EQ T> aT “HAN BEGINNING 
101019 BHI :BR IF HIGHER 
103404 BLO 3g -BR IF LESS 
523737 001226 20:239 23 CMP ENDTRK,BESTRk SEE IF ENDING TRACK EG OR 37 THEN SEGINNINS 
193003 __ SHIS M4 :BR IF YES 
L94401 O214SE 3: TYPE MADRER - INVALID ADDRESS ENTERED 
000760 BR ha :TRY AGAIN 

-GO SET DATA PATTERN FOR FORMAT 

104401 521560 M4: TYPE  ,MSELP :GO TYPE ‘SELECT PATTERN’ 
to44l ROLIN || “READ THE KEYBOARD 
012601 MOV $P)+.R1 ?ENTRY ADDRESS 
N04S37 906426 JSR RS. CK: CHR “CHECK ONE CHARACTER 
003514 35 “ILLEGAL CHARACTER 
003474 1$ :CARRIAGE RETURN 
003514 33 "e 
003474 13 se 
003506 2s DIGIT 0-7 
003514 3$ :DIGIT 9-9 
104401 O21669 13: TYPE MPATD : TYPE DEFAULT PATTERN 
012702 odoCce MOV #2, Re “WORST CASE PATTERN 
505406 BR 4§ ?GO SAVE PATTERN 
g20227 000d 23: CMP Re, #2 -IS # LARGER THAN 2 
103493 BLOS -44$ : BRANCH, IF NOT 
104401 001165 38: TYPE SQUES TYPE ° 
900751 BR Ay RETYPE "LINE 
gige3? oo1e49 4g: MOV R2, PATSEL -SAVE PATTERN SELECTED 

GO TYPE “STARTING FORMAT ON CRIVE N’ 

012737? 006136 001300 MS: MOV BTYPADR,CNTLC ©; CHANGE tC ENTRANCE 
905737 001220 TST MOLE ;"FORMAT’ OR 'CHECK’ MODE ” 
901403 BEQ 1$ ?BR IF ‘CHECK’ MODE 
104401 021673 TYPE NSFOU “TYPE ‘STARTING FORMAT ON DRIVE N° 

104401 021730 18: TYPE | MSCHK :TYPE ’STARTING CHECK ON DRIVE N° 

013746 001214 MOV DRIVE, -(SP) ;:SAVE DRIVE FOR TYPE9UT 
ss TYPE DRIVE NUMBER 

104403 TYPOS 20 TYPE--OCTAL ASCII 
OC: .BYTE 1 ::TYPE 1 OIGIT(S) . 
coo “BYTE 0 j SUPPRESS LEADING ZERSS 

104401 001167 TYPE  ,SCRLF AR R=L 

:SETUP TOTAL TRACK COUNT FOR FORMAT . 

SE. 0033 
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002570 

00387 

003700 
093704 

904002 

004904 
004010 
004014 
004022 
004026 
004030 
004034 
004942 
OO4O46 
CO4050 

RPOQY’S.& FORMATTTER PROGRAM 
JO3 

MACY11 271655) 
GET VALUE FOR SOFTWARE SWITCH REGISTER 

27-APR-76 17:59 FAGE ee 

023737 901222 001224 CkADRS: CMP ENDCYL,BEGCYL  ;STARTING AND ENDING CYLINDERS THE SHME ” 
001011 . BNE 1$ “BRANCH IF BEGCYL NOT EQUAL TO ENDCYL 
013737 001226 091232 MOV ENDTRK, TTRKS —:END TRACK ADDRESS 
163737 001239 O01232 SUB BEGTRK, TTRKS § ;SUBTRACT THE STARTING TRACK ADDRESS 
005237 001232 INC RKS "MAKE THE NUMBER OF TRACKS INCLUSIVE 
000427 SR SenPRT :SETUP THE DATA PATTERN 
013702 001222 13: MOV ENOCYL , Re -ENDING CYLINDER 
163702 001224 SUB BEGCYL;Re :SUBTRACT THE STARTING CYLINDER 
913737 O0lee6 001232 MOV ENDTRK.T*RKS § :CALCULATE THE RESIDUAL TRACKS 
163737 001230 001232 SUB BEGTRK,TTRKS § ;SUBTRACT THE STARTING TRACK 
100004 BPL a3 ‘BR IF ENDING TRACK GREA 
062737 000023 001232 ADD #19. , TTRKS -CORRECT THE VALUE 
005302 DEC Re “COUNT THE PARTIAL TRACK 
005237 001232 23: INC TIRKS “MAKE THE NUMBER INCLUSIVE 
005302 33: DEC :DECREMENT THE CYLINDER COUNT 
100494 , BMI SE rpar . -BR IF DONE 
062737 009023 001232 ADD #19. , TTRKS ?ADD CYLINDER WORTH OF TRACKS 
000772 BR 3$ : CONTINUE 

:THIS CODE SETS UP THE SELECTED DATA PATTERN TO BE WRITTEN ON EACH SECTOR IMASE 

005037 oOle42 SETPAT: CLR PATA sCLEAR DATA PATTERN A 
005927 091044 CLR PATB -CLEAR DATA PATTERN 8 
005737 001249 TST PATSEL -SEE IF PATTERN OF ONES 
Oc1416 BEQ 1$ -BR IF SO 
005137 col1eye COM PATA “SET PATA TO ONES 
005137 SOle44 COM PATB :SET PATB TO ONES 
022737 O00001 col1e4c CMP #1, PATSEL :SEE IF PATTERN UF ZEROS 
00140 BEQ 13’ :PRANCH IF SO 
012737 165555 oCi24e MOV #165555,PATA  !SET UP WORST CASE 
012737 133333 OO1244 MOV #133333;/PA"B § :SET UP WORST CASE 
013703 901256 18: MOV WC, R3 :SET UP COUNTER 
012700 025130 MOV #BUFP.RC -SET UP MEMORY POINTER 
013701 od1e42 MOV PATA,R1 :SET UP PATTERN IN Rl 
013702 oO1e44 MOV PATB'Re :SET UP PATTERN IN Re 
010120 2s: MOV R1, (RO)+ “MOV IST PAT INTO MEM 
010220 MOV Re. (RO)+ ;MOV 2ND PAT INTO MEM 
005303 DEC R3 "KEEP COUNT 
905303 DEC R3 =KEEP COUNT 
901373 BNE 2$ -DO IT AGAIN IF R3 NOT C 

-THIS CODE SETS UP FOR THE ACTUAL FORMAT 

004737 o0s402 WRTRK: JSR PC, SETTBL :GO SET UP DRIVER TABLE 
004737 OOSEO ISR PC’ SETHDR :GO INITIALIZE HEADERS IN THE SECTOR SUSFER IN CORE 
112737 000020 001355 MOVE #00 FMTDPB+1 LOAD FMT2e BIT 
005737 001264 TST SEC2O -18 BIT MODE ? 
001002 BNE 1§ :BR IF NOT 
105037 001355 CLRB = FMTDPB+1 “CLEAR THE FMT22 BIT 
112737 OOO143 OO13S6 1S: MOVB = #SETFMT, FMTOPB+2 -'LORD FORMAT’ SCMMAND 
004037 013034 25: SR RO. RPOY StART THE COMMAND 
001354 FMTDPB ‘Bp ADDRESS 
009774 BR 23 :QUEUE FULL RETURN 
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KQ3 
RIB-A, REO4-S 6 FORMATTTER PROGRAM MACY!! 27(65S) 27-APR-76 17:59 PAGE 23 SEG 0035 
3 GET VALUE FOR SOFTWARE SWITCH REGISTER 

go4oSe 900S73? 001372 38: TST FMTDPB+16 :LOOk FOR DONE 
coyose 00177 . BEG 33 : LOOP UNTIL FINISHE 
004960 O0S037 o01216 WRTRKL: CLR SOFSW ‘CLEAR ERROR COUNTE 
oo4oe4 005037 o01eS0 CLR RETRY -2ERO THE RETRY COUNTER 
po4¢?70 105037 001364 CLRB - FMTDP8+19 “RESTORE SECTOR 
004974 613737 001260 00:360 MOV MWC, FMTDPB+4 RESTORE WC 
904102 012737 025130 001362 MOV #BUFP,FMTDPB+6 :RESTORE BA 
004110 005737 OOlecd TST MODE ; FORMAT? OR 'CHECK’ MODE ? 
094114 OO14SO BEQ CKTRK *BR IF ‘CHECK’ MODE 
904116 112737 000163 001356 WRTRK2: MOVB SHR THD FMTDPB+2 ’-SET WRITE HEADER & DATA COMMAND IN TBL 
904124 010737 OO941e4 O01110 MOV SLPERR sSETUP LOOP ON ERROR ADDRESS 
g04132 Jie706 001100 MOV astack 6 “LOAD STACK POINTER 
004136 004037 013034 13: JSR RO, RPOY -GO FORMAT A TRACK 
094142 001354 FMTOPB :ADRS OF PARAMETERS - TBL 
004144 oo077 BR 1$ *WAIT FOR QUEUE IF FULL 
004146 905737 001372 23: TST FMTDPB+16 ;WAIT FOR COMMAND TO COMP_ETE 
o041S2 001775 BEQ 2 =BRANCH IF NOT DONE 
004154 100024 BPL 4§ *BRANCH IF NO ERROR 
004:56 Ole737 904204 901160 MOV #3%, SESCAPE ESCAPE TO 3% ON ERROR 
OO4164 004737 O05234 JSR Pc, ERINDX SEE WHICH ERROR 
004170 104010 ERROR 10° :DRIVE OFFLINE 
Q0417e 104011 ERROR 11 “PERSISTENT DRIVE UNSAFE ERROR 
004174 104012 ERROR le “UNCORRECTABLE MASSBUS PARITY ERRCR 
094176 104913 ERROR 13 : SOF TWARE TIMEOUT 
904200 104014 ERROR !4 “DRIVE UNSAFE ERR 
9042G2 104915 ERROR 15 > DRIVE/CONTROLLER OF RROR DURING WRITE 
904204 004737 cOS334 38: JSR PC, LOP.CK "LOOP ON THE ERROR ? 
GO4210 O2e737 Good03 ool2sc CMP #3, RETRY ERROR RETRY LIMIT ? 
0042!6 001493 BEQ 4g" °BR IF REACHED 
004220 005237 001250 INC RETRY *COUNT THE ERROR 
004224 900744 BR 1$ TRY AGAIN 
ney226 6CS037 001180 48: CLR SESCAPE 2C' ERROR ESCAPE ADDRESS 
004232 005037 001250 CLR RETRY “CLEMR THE RETRY COUNTER 

;CHECK THE TRACK JUST WRITTEN 

004236 112737 000153 901356 CKTRK: MOVB au CRE FMTOPB+2 ;SET WRITE CHECK HEADER & DATA COMMAND IN Tau 
OO4244 O12e737 O04e44 001110 MOV $LPERR SETUP LOOP ON ERROR ADDRESS 
O04eSe Ole70& 001190 MOV astack SP ;LOAD STACK POINTER 
904256 004037 013034 1$: JSR RO. RPO4 G0 CHECK THE TRACK JUST FORMATTED , 
O04262 901354 FMTOPB AORS OF PARAMETERS - TBL 
004264 000774 BR 1$ ‘WAIT FOR QUEUE IF FULL 
004266 005737 001372 es: TST FMTDPB+16 WAIT FOR COMMAND TO COMPLETE 
004272 001775 BEQ es BRANCH IF NOT DONE 
904274 100112 BPL 8$ “BRANCH IF NO ERROR 
004276 113737 O01312 O01eSe MOVB RP.REG+RPDA, SAvsEC ;GET THE SECTOR ADCRESS 
004304 001005 BNE 3$ RANCH IF NO1 SECTOR 0 
004306 013737 OOleb& O01eSe MOV MAXSEC , SAVSEC i RECTORE TO_LAST SECTOR +1 
004314 005237 001252 INC SAVSEC’ INCREMENT TO LAST SECTOR +1 
004320 005337 O0i2Se2 33: CEC SAVSEC ADJUST SECTOR TO THE ONE THAT FAILED 
004324 012737 004570 001160 MOV #103, SESCAPE ;ESCAPE TO 10§ ON ERROR 
004332 004737 005234 JSR PC, ERINDX eee WHICH ERROR 
004336 104010 ERROR 16° :DRIVE OFFLINE 
904340 104011 ERROR i] ;PERSISTENT DRIVE UNSAFE ERROR 
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913 

ocy34e 
OO4S4Y 

194012 
104013 

00S037 
032737 
001002 
104024 
000401 
104020 
013721 
113737 
006301 
016137 
013746 
066116 
012637 
00$737 
001421 
012737 
005237 
000137 
005737 
001431 
022737 
001403 
005237 
OCOb44 
123737 
901416 
004737 
005037 
000633 
004737 
022737 
001403 
005237 
O00be2 
005037 
005037 
032777 
001402 
009137 

040000 

901320 

001220 

001216 

0046 1e 

001160 
040000 

001eSe2 
0012Se2 

001476 
001260 
C01$5e 
001254 
001220 

177374 
OOlei& 
004116 
001216 

oo300e 

O0i216 

O01e66 

005554 
001216 

005334 
009003 

001250 

001160 
001250 
co0g0e 

D040E0 

001314 

001160 

001326 

001364 

001362 

001360 

OOlel& 

001364 

001250 

174310 

RPOW,S“& FORMATTTER PROGRAM 

4§: 

S$: 

7$: 

8$: 

95: 

10S: 

118: 

LO3 
MACY11 27(65S) 27-APR-76 17:59 PAGE 24 

GET VALUE FOR SOFTWARE SWITCH REGISTER 

le sUNCORRECTABLE MASSBUS PARITY ERROR 
13 j SOF THARE TIMEOUT 
14 RIVE UNSAFE ERROR 
#WCE, RP. ReceRPCSbD “WRITE CHECK ERROR ? 
ug BR IF SET 
RP. REG+RPERI | (pele “CHECK FOR DATA ERRORS 
is OFI'DTESHCRC! HCE TEER i -DATA ERROR BITS 

:BR IF SET 
; CONTROLLER/DRIVE ERROR DURING WRITE CHECK 

NODE FORMAT OR CHECK MODE ” 
S$ :BR IF CHECK 
SOF SW “RETRYING THE SECTOR ? 
S$ -BR IF NOT 
#118, SESCAPE “ESCAPE TO 11§ ON ERROR 
17 AEC TOR NOT ACCEPTABLE 
SESCAPE “CLEAR THE ERROR ESCAP. ADDRESS 
#ERR,RP.REG+RPDS] ~;DATA ERROR ? 
6$ -BR'IF IT IS 
24 "WRITE CHECK ERROR 
75 : CONTINUE 
20 sDATR ERROR DURING WRITE CHECK 
SAVSEC,R1 FAILING SECTOR ADDRESS 
SAYSEC, FMTOPB+10° MCECTOR ADORESS 
Ri SETUP INDEX TO ADDRESS WORDS 
GDRTBL<RL), FuTppdee -BUFFER ADDRESS FOR FAILING SECTOR 

(SP) GET MAXIMUM WORD COUNT VALUE (2’S COMP) 
WCTBL (RI) (SP) :ADD WORD COUNT THROUGH FAILING SECTOR 
(SP)+, SAVIIC >STORE WORD COUNT FOR REMAINDER OF TRACK 
MODE “FORMAT OR CHECK MODE ? 
95 *BR IF CHECK 
#-260. , FMTDPB+4 ; WORD COUNT FOR 1 SECTOR 
SOF SW NDICATE THAT A RETRY IS IN PROGRESS 
WRTRK2 TP ORMAT ERROR SECTOR 
SOF SW *RETRY IN PROGRESS ? 
118 BR IF NOT 
#2, SOFSW -SEE IF LAST RETRY 
9$ *BR IF IT IS 
SOFSH : INCREMENT RETRY COUNT 

MAXSEC,FMTDPB+10° .SEE IF LAST SECTOR ON THE TRACK 
118 ;BR_IF IT IS 
PC SCAMC “SETUP TO CHECK REMAINING SECTORS ON THE TRACK 
SOFSu ‘CLEAR RETRY COUNTER 

*FINISH CHECKING THE TRACK 
Pe, LOP. CK ;CHECK FOR LOOP ON ERROR 
#3) RETRY “ERROR RETRY REACHED ? 
11$ -BR IF IT IS 
RETRY “COUNT THE RETRY 
1$ -D0 THE WRITE CHECK AGAIN 
SESCAPE “CLEAR THE ERROR RETURN ESCAPE ADDRESS 
RETRY “CLEAR THE RETRY COUNTER 
#B1T1,aSWR "LOOP ON CURRENT TRACK ? 
12$ "BR IF NOT 
WRTRK1 =START AGAIN ON THE SAME “RACK 

SEG 0036 



MC-13-CORJB-A, 
DCRJB.913 

1227 004636 
e8 04642 
29 004644 
20 

ie7S 005076 

MO3 
RPO4-5.& FORMATTTER PROGRAM MACY11 27(655) 27-APR-76 17:59 PAGE 25 
GET VALUE SOR SOFTWARE SWITCH REGISTER 

004737 00547e 12s: JSR PC TRKTST “GET UPDATED TRACK AND CYLINDER ADDRESSES 
o004de2 BR HDREAD "RETURN HERE IF DONE - DO QUICK CHECK OF DISK 
000127 co4o60 IMP WRTRK1 “CONTINUE WITH THE FORMAT 

sTHIS CODE MAKES SURE EACH CYLINDER FORMATTED CONTAINS THE 
:PROPER CYLINDER ADDRESS. THE PROGRAM IS LOOKING FOR 
“POSSIBLE POSITIONER ERRORS THAT MAY HAVE OCCURRED DURING THE FORMAT. 

905937 00126e HDREAD: CLR HEDERR sCLEAR HEADER CHECK ERROR INDICATOR 
904737 o0S40e JSR PC SETT L GO SET UP DRIVER TABLE 
004737 905602 JSR PC SET -GO SET UP HEADERS IN CORE 
313737 0012249 o012e4%6 MOV BEGCYL OYLCK “USE ’BEGCYL’ FOR FORMAT VERIFICATION 
012737 177774 001360 MOV 8-4 FMTDPB+4 -SET UP WORD COUN 
012737 OeSi20 001362 MOV $RBUF FMTDPB+6 ;:SET UP BUFFER BOR 
005037 001364 CLR FMTDPB+10 CLEAR THE SECTOR & TRACK ADDRESS FIELD 
013737 O0le24% 001266 MOV BEGCYL,FMTOPB+1e’ .SETUP THE CYLINDER FIELD 
112737 000173 901356 MOVB §aRDHD,FMTOPS8+2 ;SET UP READ HEADER 8 DATA COMMAND 
012737 004726 G01110 MOV #. SLPERR “SETUP LOOP ON ERROR ADDRESS 
012708 601100 MOV aStAck, SP *LOAD STACK POINTER 
004037 013034 1S: JSR RO, RFO4 -GO READ HEADER 
001354 FMTOPB "ADRS OF PARAMETER TBL 
000774 BR 1S "WAIT IF QUEUE IS FULL 
005737 001372 23: TST FMTDPB+16 :WAIT FOR COMMAND TO COMPLETE 

1 BEG 2g “BRANCH IF NOT DONE 
109024 BPL 4g “BR IF NOT ERROR 
012737 oosSo42 001160 MOV 953, SESCAPE -ESCAPE TO S$ ON ERROR 
004737 coS234 JSR PC, ERINDX idee WHICH ERROR 
1o4o10 ERROR 10° ‘DRIVE OFFLINE 
1O4O11 ERROR :PERSISTENT DRIVE UNSAFE ERROR 
104012 ERRGR 2 “UNCORRECTABLE MASSBUS PARITY ERROR 
104013 ERROR 13 :SOFTWARE TIMEOUT 
104014 ERROR 14 “DRIVE UNSAFE ERROR 
032737 177577 001372 BIT gtC<dCE>, FMTDPS+16 =IS ONLY ERROR A HEADER COMPARE ERROR ? 
00140! BEG 33 -BR fF YES 
104021 ERROR i  CONTROLLER/DRIVE ERROR VERIFYING HEADERS 
005037 00160 38: CLR SESCAPE “CLEAR THE ERROR ESCAPE ADDRESS 
104022 ERROR 22 "HEADER COMPARE ERROR VERIFYING HEADERS 
004737 005334 JSR PC, LOP. CK “CHECK FOR LOOP ON ERROR 
023737 025120 025130 4#: CMP RBOF , BUFP “SEE IF CYL REAC EQUALS CYL EXPECTED 
001403 BEQ 6S :BR IF CYL CORRECT 
104023 ERPOR 23 -CYLINDER NOT CORRECT 
094737 905334 cs: JSR PC, LOP.CK “CHECK FOR LOOP ON ERROR 
023737 OOl22ee o01246 &¢: CMP ENOCYL, CYLCK  :SEE IF LAST CYLINDER 
001002 BNE "BR IF NOT FINISHED 
000137 005100 IMP SPoP *END OF FORMAT 
005237 O01246 7$: INC CYLCK “INCREMENT CYLINDER ADDRESS BEING CHECKED 
004737 oDSbb2 ISR PC UPDACY *SET UP FOR NEXT CYL 
005237 001366 INC FMTOPB+12 “ADVANCE TO NEXT EYE ry 
000720 BR 1S :GO READ NEXT HEADER 

.SBTTL END OF PASS ROUTINE 

5 REAR EKER ELE RE EERE ER EHR ER ERERERERERERER ER ELE RERRERREREERERE 
! RINCREMENT THE PASS NUMBER (§PASS) 

SES 0037 
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1326 005234 

1334 005260 

RPOY.S”“6 FORMATTTER PROGRAM 
END OF PASS ROUTINE 

005737 
091403 
104401 
oo0402 
104401 
1O44O) 
013746 

000137 
005210 
032777 
001002 
000137 
012706 
000137 

010146 

001020 
033727 

001220 

021764 

022011 
022035 
OO111e 

001167 
001100 
109000 

000042 

000001 

003116 
001100 
003526 

001372 

091372 

00137e 

001100 

1737ee 

NO3 
MACY11 27(655) 27-APR-76 17:59 PAGE 26 

7#IF THERES A MONITOR GO TO IT 
v*IF THERE ISN’T JUMP T9 DONE 

SEOP: 
TST MODE ; FORMAT? OR ’CHECK’ MODE “ 
BEG 33 *BR IF *CHECK’ 
TYPE MECMPT FORMAT COMPLETE’ 
BR 4§ “FINISH THE END MESSAGE 

2 TYPE =, MCCMPT : CHECK COMPLETE’ 
4§ TYPE NUMERR ; TOTAL ERRORS DETECTED: 

MOV SERTTL,-(SP) SAVE SERTTL FOR TYPEOUT 
TYPDS -=GQ TYPE--DECIMAL ASCII WITH SIGN 
TYPE $CRLF ‘OR -LF 
INC $Pass - INCREMENT THE PASS NUMBER 
BIC ¥100000,SPASS  }!DON’T ALLOW A NEG. NUMBER 
DEC (PC)+ LOOP? 

SEOPCT: .WORD 1 
BCT SDOAGN 
MOV (PC)+, (PO) + 

3; YES 
+ ;RESTORE COUNTER 

SENDCT: .WORD ry
 

$GETH2: MOV a#42. RO :3GET MONITOR ADDRESS 
BEQ SDOAGN “BRANCH IF NO MONITOR 
RESET -CLEAR THE WORLD 

SENDAD: JSR PC, (RO) 1109 TO MONITOR 
NOP AVE ROOM 
NOP iP OR 
NOP 2;ACTII 

SOOAGN: 
IMP a(PC)+ » s RETURN 

SRTNAD: .WORD DONE 
DONE:. BIT #SWO, JSWR :SEE IF SWR OD SET 

BNE 1$ -BR IF SET 
IMP MO :ASK FOR NEXT DRIVE 

1S: MOV aSTACK, SP -RESET STACK POINTER 
IMP MS "DO THE FORMAT OR CHECK AGAIN 

2p RRR EERE HERRERA A REE RA AAA E REEL ERE RRR ERERRER ERAT RET 

.SBTTL SUPPORT SUBROUTINES 

Sp RARER RRR EE EERE REE AKER REE EAE RARE REALE RAE RARER ER REAR EE 

:THIS ROUTINE DETERMINES THE ERROR TYPE 

ERINDX: MOV R1,-(SP) ;STORE 1 
CLR R 1’ “CLEAR R1 
BIT FMTOPB+16, (PCi+ °: CHECK ERROR TYPE 
.WORD = BITI4! BITisterrergirl -ORIVE OFFLINE 
BNE 3 R IF OFFLINE 
BIT FMTDPB+16, (PC)+ ‘BRECK ERROR TYPE 
.WORD BITIe -DRIVE PERSISTENTLY UNSATE 
BNE 4§ -BR IF UNSAFE 
BIT FMTOPB+16,(PC)+ ;CHECK ERROR TYPE 

SEQ 9038 



BO4 
MO“E1-DDRTBHS, RECH § gg FORMATITER PROGRAM MACYEL 27.655) 27-APR-7"G :7:59 PAGE 27 
22578. 333 SCOPART SOSRIUTINES 

1335 C5264 396900 -WORD QITLLIBITIO sUNCORRECTABLE MASSBUS PARITY ESFOR ° 
£336 reset 902913 .. NE 38 -BR If PARITY ERROR 
2337 3585370 «0833%2" 991372 B17 EMTOPQ+16. =l}+ :CHECK ERROR TYPE 
S359 363~y Gaus “WORD 6-91 T99'BI TAS “SOFTWARE TIMEOUT ” 
1332 965375 901596 BNE 2g “BR IF YES 
'390 005300 33727 901372 BIT FM"CPQ¢16, (Po)+ CHECK ERROR TYPE 
2341 985304 900930 “WORD = BI7CY ‘DRIVE UNSAFE ERROR ” 
i342 005306 051001 SNE 13 :BR IF YES 
2333 996318 o0G=C! INC R} : INCREMENT THE RETURN INDEX 
tas4 565312 ogee! is INC Ri S INCREMENT THE RETURN INDEX 
"345 905314 005301 25 INC Ri : INCREMENT THE RETURN INDEX 
‘346 89531e C291 3§ THC RI : INCREMENT THE RETURN INDEX 
S347 906959 ANESH! uz INS B! :TNCREMENT THE SETUON TNREX 
1342 €05322 096301 c§ ASL Ri SOOUBLE THE INCREMENT —_ 
L345 S56355 OB8166 fongce ace RI 2:50) -DEVELOP THE RETURN ACDRESS 
£350 #905330 O!2691 MOV (P+ RI “RESTORE Rl 
138: 00633e O00ec™ RTS PC ‘RETURN 

+394 “ROUTINE TO CHECK FOR LOOP 2N ERROR 

7355 005334 992777 921090 172575 LOP.CK: SIT 85W09, ISWR sLOGP ON ERROR ? 
S356 OCE34e «851400 BEQ 15 :BR IF NOT 
13> O6sa44 «OOo1Te 1739540 IMP JSLPERR :60_TO THE LOOP ON ERROR ADDRESS 
1356 395350 «o8g0a7 «ociiEs 1§: cLR SESCAPE :CLEAR THE ERROR ESCAPE ACDSESS 
£359 005254 S33a7er 651372 BIT FMTDPB+16, (PC)+ CHECK FOR FATAL’ ERROR 
i365 50S360 OF2002 WORD BITINIBITIZ¢BITICIBITIO'BITOL ;’FATAL' EPRI BI7S 
136: 905362 991594 ONE 28 -BR IF NOT 
132 CO5364 032737 cc4O0e 091320 BIT SWLE,RP.RES+RPER! WRITE LOCK ERROR ” 
1363 9906372 801492 BEQ 33 -BR'IF NOT 
1364 985374 9901357 oDSi5C 2s: IMP SE0P :TERMINATE THE FORMAT 
1365 o2s409 4300807 33: RTS PC > RETURN 

136? sTHIS ROUTINE SETS UP THE INPUT TABLE FOR ThE DRIVER RCUTINE 
2 SSe 

235 ooSs2D 113797 001214 COl3SY SETTBL: MCVB  ORIVE.FMTOP9 SET UP DRIVE 8 
136 895415 $0597 601367 CLRB = FM 7DPA+3 CLEAR HIGH ORDER ADRS 3175 
tart Bad4i5 67379? Oolz69 co136e MOV MWC. FMTCPB+4 :LORD LP WORD COUNT 
tar2 O0Ewe2 912737? 025130 001362 MO! sBUEP FMTOPB+6 :LCAD_UP CURRENT ADRS 
ira 895496 306037 391364 “RB FMTDPB+I0 :SET SECTOR TO ZERO 
1374 806438 [15737 962330 091365 .MOVB - BEGTRK FMTDPR411'° SET UP STARTING TS. acss 
Sars fhEq42 613797 OOl2b4 5: 3e6 MOV BEGCYL.FMTOPB+le :SET UP STARTING CYL 
S37— «Sd8ust «305937 001372 TLR FMTDPB+16 sCLEAR RPOY STATUS 
237? ORE4E4 28137397 «901239 «291236 MSV BEGTRK,TRKCNT  :SET UP PARTIAL SYL TRACK COUNT 
lave BREuES «033797 601532 651334 MOV TTRKS TTRKSC © :SET UP TOTAL TRACKS ZCUNTER 
2373 ACE=73 «935237 RTS PC “RETURN FROM SETUP 
ow 

1381 -THIS ROUTINE CONTROLS THE DISK ADDRESSING AND TOTAL "RAK COUNT 
138 “IT JS ENTERED AFTER EVERY TRk OPERATION 

8384 90SH72 005327 901234 TRETST: DEC TTRKSC sSEE IF LAST TRACK 
365 soeu7e «001425 BEO 3$ :BRANCH IF LAST TRACK 
1366 A8Es00 923737 soocee 30:23¢ CMP 19... TRRENT "1S THIS THE LAST TRACK IN THE CYLINDER ° 
(357 Soss0e 601457 BEQ 1§ :BRANCH IF SO 
S36e@ SCSS:c 955537 cc 23¢ INC TRKONT :COUNT UP TRACK WITHIN CYLINCER 



CO4 
MD-22-C2R28-A, SPG4 S 6 FORMATTTER PROGRAM MACYLL 271655} 27-APR-76 17:59 PAGE 28 33 2040 
D878. 925 SUPPORT SUSROSTINES 

HS Ge BEE He ge? RPOPESH TRS Halt Iy eres 4 t i) 46 ry H ~P) . 

183) Sheesy BRau7s aR 5 eee 
1392 O0SSc6 OCSO37 Olie36 1§: ch TRKONT ;CLEAR TRACK COUNT FOR NEX™ C/CINDES 
1393 S32 105937 081365 CLAS FMTOPB+1! RESET TRACK ADDRESS TO 0 
1394 005536 GOSe37 901366 INC FMTOPB+12 ;UPOATE CYLINDER NUMBER 
1395 90554e O0Nr3" = SOSEbE JSR PC UPDACY SUPOATE CYLINDER NUMBER IN 2USFER 
$396 CCS54E O62016 905932 23: ADD we. SP) :ADD TWO TO RETURN ADRS 
133, oossse 30dec* 38: RTS PC : RETURN 

1395 :THIS ROUTINE SETS UP_WC $ BA FOR REMAINING SECTORS 
1490 :AFTER A WRITE CHECK ERROR 3 
1402 OOSSSH 013737 901254 091360 ScAWC: MOV SAVWC,FMTDFB+4 ;SET UP WC FOR REMAINING SECTORS 
14939 605562 062737 001910 901382 ADO wS20. FMTOPB+6 ;SET UP BA FOR REMAINING SECTORS 
i834 905570 (995237 901264 INC FMTDPB+10 ;ASVANCE TO NEXT SECTOR IN TBL 
2485 50557 805537 O0iels CLR SOFSW RESET RETRY COUNTER 
1496 Jo5600 | Soees? RTS PC sRETURN TO COMPLETE TRK FCRMAT 

2463 
1458 :THIS ROUTINE SETS UP THE CYLINDER AD®S, FORMAT BIT, TRACK ANC 
ttle :SECTOR ADRS IN MEMORY WiTH THE STARTING CYL - TRK [NFCRMATICN 

34:2 20502 213701 051266 SETHOR: MOV MAXSEC,R1 SET UP SECTOR COUNT 
2423 SO5E55 O1e78S 4 825:33 MOV BBLFP 89 SET UP HERDER POINTER iN RO 
Yets 358612 O13°02 odi2e4 MOV BEScYL RE :PUT STARTING CYL # IN R2 
2328 05616 0:3793 oo1z30 MOY BESTRK.RS PUT STARTING TRK g IN 83 
ss. 255622 968302 SaAB ORG :JUSTIFY TRACK ADRS 
1317 268684 «995737 «po 2o4 1S? SEC29 SEE IF 20 OR 22 SECTOR McCE 
34:8 §55539 0014¢2 BES 1§ :BR IF 20 SECTOR MODE 
1125 035632 362702 a1cces 8:5 #10000, Ré SET THE 22 SECTOR FORMAT BIT 
wezo C5 015225 13 Mey R2, Rots WRITE IN HEADER AREA OF CORE THE cy. ages 
‘42: SOSE4C 91033 MOV R3..RI‘+ :WRITE_IN HEADER ARER OF CRE THE The. GTRE 
3432 Sc5642 905029 rER [BO1+ OLR IST KEYWORD 
1425 265644 «(005319 cL RE! CLR 2NC_KEYWORD 
1434 DOSE46 reo noice ADD 8514, RC :SET_ UP FOR NEXT HEACER 
1-25 205552 005203 IN: R3 SUPDATE SECTOR ADRS FCR NEXT 4EACER 
2825 Lossh4 = OCS22. CEC RI sMRINTAIN COUNT OF SECTORS 
127 35565 522367 BGE 1§ BRANCH IF NOT LAST SEC7OR 
sie S25E69 30020? RTS Po EXIT - HEADERS ARE LIADED IN7S ccs 
ates 

1435 ;THIS ROUTINE UPDATES THE CYLINDER AORS CF THE HEACER WORDS IN CcSE 

t43e QOStbe 91370: Sosece FORO: MOV MaXSEC,R1 SET UP SECTOR COUNT 
rash Sbecee Ri3on4 Beets MoV sBUFP 89 2 T UP RESDER BOENTER IN SC 
1434 8C5E72 005220 1§: INC R04 TINCREMENT FOR NEXT CYLIAZER 
2435 -3C5674 042715 177459 Bi¢ B177400, RO)  ;RESET TRK ADRS TO 0 
1456 805796 Ope708 661936 ACO 0518. RO :SET UP FOR NEXT HERCER 
1937 995754 «585301 SEC Ri :COJNT SECTORS 
$436 958578 00237: BoE 1§ SBRANCH IF NOT LAST SE=TOR 
2339 SCE72C Ile0? RTS Pe sEXIT 
owt. 

ars :TMIS FOUTINE UPDATES THE TRACK ACRS OF THE HEACER WORDS IN CORE 
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MD=L1-DORI8-R, ROY S & FORMATTTER PROGRAM MACYS) 27.655) 27-APR-76 17:59 PAGE 29 SES COM) 
22938. 813 SUPPORT SUSRIUTINES 

2443 Q0S712 313701 901266 JPORTK: muy MAXSEC RL 1 uP SECTOR ¢ COUNT a IN #0 
] ‘ wewd ‘ ) a ‘ Pa H i © 

I4a5 aes d8 Rass38 Tet SRA :BBINY. HERDER OiNieR 7) TRY - SE ACS? 
2446 90524 Oser10 90409 iS: ADD 8400, (RO) PTNOEX TRK 
14? 905730 O6e°90 0010! ADD 8520. RO SET UP FOR NEXT HEADER 
1443 CCS734 C0S30} pec Ri :COUNT SECTORS 
3449 965736 © O0e3"2 6 1§ ;BRANCH IF NOT LAST SECT28 
s#5C SUSH0 O0Ce0: RTS PS sEXIT 
1451 
ri28 ROUTINE TO CHECK FOR KWL1-L OR KWLI-P CLOCKS 

1454 DOSTH2 e737 906020 OC0004 ST.cLA: MOV aSTCLK QNERRVEC SET UP VECTOR FOR F 2 
i455 085759 605037 000006 cLR QBERRVEC +2 NEW PSH 
1456 695754 006777 «173216 TST SECRCSR :CHECK FOR KW11-P 
i457 305769 «(Or3r46 OOlece mov SLPVEC.-<SP; : VECTOR ADDRESS 
452 005764 912776 006104 ooccas MOV acLCCK a(5P! SET UP_KWIL-P VECTCR 
S453 90S77e Ober1s c0d002 ROD SP} :POINT TO PSW 
i453 (99577 Oler36 009309 MOV SRG d (SP)+ :PSW - PRI G 
1451 958002 O10°77 7777 373179 MOV a1 sircse .0AD COUNTER BUFFER 
ivg2 QOG010 12°77 020135 173158 MO. 135, aSLKCSR = :SET CLK - CNT UP 
1463 QOO631E 900426 BR STCLK3 
1464 O060eG O62706 000004 _ = —s- STCLK1: ADD #4, SP sRESTORE THE STACK PCINTER 
iwsS 006004 QOlersr OOGCTO ogoScts MOY aStCune, JsERAVEC’ »CHANGE ERROR vEC CR 
i466 996032 005777 173156 TST = QSLKS sLOOK FOR KWII-L 
i457 005036 O13746 O01210 MOV SLLVEC,-(SP)  ;kW11-L VECTOR ADDRESS 
l4eg 306042 dler76 O06iC4 20CNCC MOV BCLCCK (SP)  :SET UP KWII-L_VECTOR 
1469 996050 Ose7:6 cootde ADD a2, (SP3 : INCREMENT VECTOR QCDRESS 
ae 4 Ole73— 600300 . MOV BPRE,a.SP)+ :PSW - PRI 6 
137) 006060 Olerr? 00109 17312¢ MOV 8190, S$LKS 'SET KWIi-L INTERRUPT ENASLE 
‘u72 906356 o0C402 BR TCLK3 
i473 206075 62706 occoo4 S7OLK2: ADC 84, SP sRESTORE THE STACK POINTER 
474 006574 013737 OG00S o05504 STCLAS: MoV BG. ISERRVEC RESTORE THE ERROR VECTOR 
2425 sogio2 906237 RTS PC 

ae ;THIS CODE SERVICES A CLOCK INTERRUPT EVERY :6MS 

1s7§ J2S:25 O1e746 oOaoC29 Chota: MOV B16. .-<SP) :PUT MILLISECONDS ON "HE STs 
W462 Sle1ic B0u737  Oe4Ss Is PC ROTMR 6 REPORT TIME 
481 826114 occade RTT SRETURN AND CCNTINJE 
2 GE 

+433 sROUTINE TC INTERCEPT “CONTROL C° TYPED GURING PARAMETER EN7G: 7IME 

i485 O061:6 012706 O01:02 CENTER: MOV aSTACK, SP SINITIALIZE THE STACK 
1Y8e O0€:22 06737 Cielec 1§: TST TRNSWT ALL ACTIVITY STOPPED ° 
1487 306126 301375 BNE 1S :BR_IF NOT 
3485 996130 06505 ; RESET CLEAR THE BUS 
218 56:32 000137 903062 IMP M18 “START AGAIN WITH DRIVE SELECTIC 
4 ws 

43) SPROUTINE TQ TYPE THE PRESENT DISK ADDRESS. ENTERED BY TYPING “SONTSLL Co" 

1483 C06:26 oCcSO37 177776 "YPACR: CLR PSw :SET PROCESSOR TO PRICRITY 9 
1493 C9ES42 312737 C0116 991390 MOY BJENTER,CNTLO — :THANGE "CONTROL C “hese RODRESS 
2235 SoeIsS 2O440: SBe065 TPE AOORIS : ‘PRESENT AODRESS ’ 
on" 3e weuew ow we weet S ' eh ; "eC 
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005599 

001374 

TTER PROGRAM 
"TNES 

cO13cc 

MAoyid 27.655) 27-APR-"6 37:59 PAGE 30 

FMTOPB+12,-\SP) ;PUT THE CYLINCER ADORESS ON THE STACK 
Oc $5829 :LONVERT IT TC DECIMAL 
OC §SIBRS TYPE IT 
» INSP : SPACES 

ep) LEAR THE STACK 
FMTDPB +11, (SP) :PUT THE TRACK ADDRESS SN THE SACK 
Po $5920 ‘CONVERT IT TO DECIMAL 
PC $SJPRS : TYPE IT 
, Ov RLF iF 
BTYPADR,CONTLS RE RE ENTRANCE 16 THIS RSUTINE 

sPARAMETER ENTRY ROUTINE 
He ae 

: 

PRRENT: 

ig: 

3s: 

BADR R3 
FC, PARENT 

;PARAMETER TABLE ADDRESS 
GET THE PARAMETERS 

:SAVE R3 
:PARAMETER TABLE ROCRESS 
;ADORESS OF PARAMETER NAME 
:BR_IF_AT END OF TABLE 
> TYPE THE PARAMETER NAME 
:RDORESS OF PARAMETER NAME TEX” 
;MAXIMUM PARAMETER VALUE 
TAODRESS OF PARAMETER 

; : CURRENT VALUE _OF PARAMETES 
sTYPE THE CURRENT VALLE CF ME FASRMETES 

= READ THE kEYBOARD 
i ENBUT ASCIT STRING ADDRESS 
‘CHECK ThE DIGIT. 
: CARRIAGE RETURN BNLY ENTESE 
:SERIOD ONLY ENTERED 
SILLEGAL_ INP 
: TERMINATE MITE A SARRIAGE RE7_AN 
STERMINATED WITH HA re 
: TERMINATED WITH A 
;MOVE NEW VALUE 19 “PARAMETER oD87 22 

feet THE TABLE POINTER 

: NEW VALUE 
SEXIT 
RELCAD. THE PARAMETER “ABLE ACORES 

RESTORE R3 
: RETURN 

: THIS ROUTINE IS USED "2 CHECK IF A 
305-11 CHARACTER IS 
2¢ ALL 

Olett BETAEEN Q AND © 
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$581 : MOV wACR A] SADDRESS CF QSCII CHARACTES 
1558 : 15k RS.CK.02T : CHESK THE CHARACTER . 
iss : RETURN :CHARACTER [S NOT BETWEEN 0-7 
1554 : RETURNe : CHARACTER IS IN Re AS A 
1398 : -OCTAL DIGIT 

155" 906352 l2lier c00060 CK.O0CT: CMPB RL), #°D :LESS THAN ZERO? 
1859 906356 10240: BLO 1g “YES -- BRANC 
1559 096360 letie? oo0067 CMPB (RL). #°7 : GREATER THAN ASEVEN? 
1559 906364 101904 BHI 13 :YES -- BRANCH 
1561 006366 111152 MOVE  (R1),Re : GET THE CHARACTER 
1562 996370 Jerde 177770 BIC #10? Re “STRIP AWAY THE ASCII 
1553 COS374 595726 TST cRS)+ “ADJUST FOR RETURN 
1364 C26376 900205 1$: RTS RS : RETURN 

1S56 sTHIS ROUTINE IS USED T) CHEDK AN ASCII CHARACTER 
23% :AND DETERMINE IF I” IS A DIGIT BETWEEN O AND 9. 
oawWw 3 CAL 

i5&5 : MOV #AOR RL sADDRESS OF ASCII CHARACT 
1579 : ISR RS, ck. DEC :CHECK THE CHARACTER 
157} ; RETURN! :NOT BETWEEN O AND 9 
Lbr : RETURN2 sBETWEEN O AND 9 
1373 : :Re = DIGIT 
eal 

17S 905490 121127 goccs2 CK.DEC: OMPB ss ‘RI1?,#°9 :LESS THAN ZERO” 
1576 d964o4 103497 B10 1$ :YES -- BRANCH 
1577 006496 121127 co0071 CMPB (R1),8°9 “GREATER THAN NINE? 
157g COs4le 101004 BHI 13 :YES -- BRANCH 
1579 906414 111192 MOVE (Ri), Re :GET THE CHARACTER 
1580 908416 O42702 o00c60 BIC #°9, 82 -STRIP AWAY THE ASCII 
1581 ofgNe2 995725 TST (RS$+ “ADJUST FOR RETURN 
158 OCe4e4 CO9295 13: RTS RS : RETURN 

1594 sTHIS ROUTINE WILL CHECK AN ASCII CHARACTER 70 
tees “DETERMINE WHAT IT IS. 
15S& CALL 

1587 : MOV BADR, R1 sADDRESS OF ASCII CHARACTER 
1598 JSR RS. CK. CHR s CHECK CHARACTER 
{E69 : RETURN ADR 'INKNOWN CHARACTER 
155¢ : RETURN ADR CARRIAGE RETURN ® .R!.<ACR4! 
1531 : RETURN ADRS SONMA % tRISADR+! 
1632 : RETURN ADRS -PERTOD # (R1)=ACR+1 
1593 : RETURN ADRS :DIGIT BETWEEN O AND 7. 
issy : RETURN ADR -OIGIT SETWEEN 9 AND 9. 
153 : ?RO = DIGIT # iRL=AOR+! 

1597 OC6426 105711 cK.CHR: TSTB = (RI) :"CARRIAGE RETURN” 
1598 906430 001417 SFO 33 YES -- BRANCH 
1699 096432 lelle7 fooosy CMPe sé), 8", :"SOMMa”? 
1690 096436 O01412 BEQ 2s :YES =~ BRANCH 
165: OCeY4O 121127 900056 CMPQ) CR a. :“PERTOO"* 
1658 CO6444 001407 SES 15 :TES -- BRANCH 
1603 SC6446 904537 206409 JSR RS. ck.O&C “OIGIT"? 
reo4 AtEesse onog79 BF 4§ =NC <= BRANCH 

a
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wPaie. 913 SUPPORT SUSRIUTINES 

2598 OCBHEY Q04S37 205352 Is RS CK. OCT ;QCTAL ° TEEN 
a + : - 

Te Bees poesse Ter (Re) RIGHT BETHEEN Bo 
1h OCE4EY OCS725 1: TST RS 1+ : PERIOD 
1809 906466 905725 23; TST RS)+ : COMMA 
1619 COBNTD GOS7e5 33: TST R5)+ “CARRIAGE RETURN 
1611 O06472 80520! INC RI “MOVE POINTER TO NEXT CHAPRAC7ES 
tele OOB4TY 4911505 4S: MOV CRS) RS ?UNKNCWN CHARACTER 
16.3 C647 300205 RTS RS : RETURN 

1Sis sTHIS ROUTINE CHECKS AN ASCII STRING FOR LEGAL 
18: i CHARACTERS AND FORMS A DECIMAL VALUE SINARY NUMBER IN 92. 
Sa: ae a 

1518 : MOV #ADR,R1 SADDRESS OF ASCIZ STRING 
1619 : MOV #NLM R2 “MAX. MAGNITUDE OF INPUT NUMBER 
163s : TSR RS CK.DIG : HECK DIGITS 
162] : RETURN ADR: -"CR” ONLY ENTERED -- R2=0 
ibee : RETURN ADR2 -"PERTOD™ ONLY ENTERED -- R2=c 
1623 ; RETURN ADR3 i ILLEGAL CHARACTER OR INPUT 720 LASSE -- S22” 
“624 : RETURN ADRY :"CR" -- R2 = NUMBER 
1626 : RETURN ADRS "COMMA" -- R2 = NUMBER 
16e6 : RETURN ADRE -"PERTOO"” -- R2 = NLMBER 

138 996500 c1d446 Ch.DIG: MOV RY, -<SPi :SAVE RY 
1829 30S&92 910346 MOV R3,-(S9, SAVE R3 
1630 596504 010246 MOV Re. -.SP) :SAVE THE MAX. SITE ON THE STACK 
163: 506506 o0Sc02 “ER RD “START WITH 9 
té32 996510 995903 CLR R3 
1633 906512 cosoo4 SLR Ry 
1624 996514 04537 coe+eS JSR RS. CK. CHR “CHECK ONE CHARACTER 
1635 5065e0 006514 3 s2LLEGAL CHARACTER 
1636 O06522 O06622 33 TCARRIAGE RETURN 
1637 906524 06514 6§ 77" 
1638 OSCeSce OCebis 73 “ 
1635 90653C 006534 1$ D181? 0-7 
1640 006532 065 1§ ;QIGIT 9-9 _. 
‘641 006534 O6270S oo90c4 1g: ADD 84, RE :STEP RETURN POINTER PAST “<R" & “PERTCSO™ RETURNS 
1642 O06540 906302 23: ASL R3 : INPUT NUMBER #2 
1643 CIEs42 O1O34E MOY R3,-<5° “SAVE #2 
1644 6544 906303 ASL 524 
SBYS COESHE 206302 ASL R32 2 
1646 GO65SO 062603 Aco SP 3+, R3 :#2)4(#8) = #10 
1847 926552 969203 Yala) R253 :UPDATE THE INPUT NUMBER 
‘B48 OCESSY CO4537 C2642 SR RS. =k. CHR :CHESK ONE CHARACTER 
1649 506560 006620 3S - ILLEGAL CHARACTER 
1s65 996562 O06604 Sf : CARRIAGE RETURN 
1851 856564 o0b60e 4g il 
'eS2 006566 006574 ci eee 
653 096570 OOES4O 25 :DIGIT 9-7 
‘254 (996572 O65 25 DIGIT 9-9 
“S85 COESTH 105711 38 TSTB (RL -COES A “CR” FOLLOK THE “PERICO™ 
if— 006576 901912 BhE 9 :BR IF NOT 
165? Soge50 f0s724 TST RY) + : INCREMENT THE RETL 
tee ltkene acé7Z4 at: TST RY + - INCREMENT THE RET 
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8859 906604 o05T24 ss: TST (RY I+ - INCREMENT THE RETURN 
‘659 06606 O20316 sup R32, SP} -CHECK THE MAGNITUDE OF ThE NUMBES® 
166: O98610 101004 BHI 9% -BR IF ENTERED NUMBER 70C LAPSE 
1652 OF 612 prods R 8g :SYPASS INCREMENT 
1853 508614 73 &3: ST "RS )+ : 7NCREMENT RETURN PAST INVQ.ID SET LEN 
'664 006616 C0S7e5 *§: TST RS )+ “INCREMENT RETURN 
1665 006620 960405 S$: ado RY RS -SETUP RETURN POINTER 
S666 OO0b622 019302 3: MOV R3'R2 “ENTERED VALUE 
16h" OF6624 0057cS TST (SP)¢+ “CLEAN MAX. SIZE OFF 3° STACY 
1669 906626 12603 MOV (SP)+,R3 “RESTORE R3 
1669 906630 O12604 MOV (SF) +'RY -RESTORE RY 
tend 996632 311595 MOV (R5), 85 :GE™ RETURN ADDRESS 
io24 036534 206205 be RS : RETURN 

le? .SB°TL MACRI ROLTINES 
ie74 
157s 
2628 .SBTTL ERROR HANDLER ROUTINE 

16) S $ s SEKERERASSESASRERRALAASLALAESLESELALARELALERESSSEFASLASAAPESE RES 

1673 :#THIS ROUTINE WILL INCREMENT THE ERROR FLAG AND THE ERROR <OUN7, 
79° :#SAVE THE ERROR ITEM NUMBER AND THE ADDRESS OF THE ERROR CAL 
168: -#AND GO 10 TYPERR ON ERRCR 
'$a2 :*THE SWITCH CPTIONS PROVIDED BY THIS ROUTINE ARE: 
1693 > #SW1S= HALT ON ERROR 
tS84 :*5W1321 INHIBIT ERROR TYPEOUTS 
Legs = *SWid=! BELL ON ERROR 
Ege 2 #5WO9=1 30P ON ERROR 
igas : CALL 
1688 3 ERRCR N ::ERRCRSEM? AND N=ERROCR ITEM NUMBES 

53° 906636 SERROR: 
158: So6636 104497 CKSWR : TEST FOR CHANGE IN SCFT-SuR 
1e92 856640 910137 coLery MOV R!, DOPIVE >ARIVE ADDRESS IF ORIVE ERROR cA. 
i693 O06644 019337 CCle7s M9 R32 ATIN SATTENTION REGISTER CONTENTS 
1694 OO66S9 013737 OO1368 C270 MOV FMTDOP8+12.0S.cYL’ ;CURRENT CYLINDER ADDRESS 
1695 SO6SS6 113737 001365 C1272 MOVE  FMYDPB+!! 55.7RK -REQUESTED TRACK ADORESS 
1696 OO6864 905737 091319 *ST RP. REG+RPBA :NON-ZERO BUFFER ADDRESS ” 
1867 ON6E7C O01406 BEG 75 _piBR IF_NO BUFFER ADDRESS 
“65° 096672 913746 00:310 MOV RP. REG+R°BA,-iSP' -BUFFER ADDRESS 
5639 «f0¢676 1be716 00052 SUB #2. (SP; -DECREMENT THE ADDRESS 
1735 SCe7A2 913637 9D1134 MOY 3.5P)+,$GD0AT GET THE BUFFER WORD WHICH SIDN'? ZoMOSRE 
1761 O0670— 105237 001103 7g: INCB = SERFLSG ::SET THE ERROR FLAS 
179 OO€712 001775 BEG 7§ ::DON'T LET THE FLAG GC TD TERS 
i783 GJETIN C5377? OOO L7222C MOY STSTNM, JOISPLAY ::DISPLAY TEST NUMBER ANC SRROR Flas 
1794 906722 032777 902000 17ez! BIT BBITIC, ISWR >: BELL ON ERROR? 
1796 906730 o01402 BEG 1$ ::NO - SkIP 
1756 OO6732 !0440! COlibe TYPE SBELL >:RING BELL 
1797 996736 905227 ODl1le ‘3: INC ERTL ::COUNT THE NUMBER SF ERRORS 
175g 906742 O:1637 OCIIIE MOV (SP), S$ERFPC ::GET ACORESS OF ERROR INSTRUCTION 
[799 «OOE74E 162737 O9C002 ocllE SUB #2, SERRPS 
17:0 DOE7SH 117737 172136 COLL MON OSERRPC 9; TEME 1 STREP AND save THE ERROR ITEM Cote 
i7:t O&e7e2 932777 929009 [7eltc BIT BEITIZ, Suk -:SKIP TYPEOU” IF SET 
S712 SCe77S = OCICO4 BNE 203 -:SkIP TYPEDUTS 

a a er
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ERROR MQNDLES ROUTINE 

D94737 «07044 JSR PC, TYPERR +:G0 TO USER ERROR ROJTINE 
104401 SCl1s7 ace TYPE  ,SARLF 

oese?? «172132 2$: TST aSWR »:HALT ON ERROR 
100692 BPL 3 »: SKIP IF CONTINUE 
coooos HALT ::HALT ON ERROR! 
10440° SKSWR >: TEST FOR CHANGE IN SOFT-SwR 
N32777 901002 72:16 3S: BIT #B1T09, aSuR *:LOOP_ON ERROR SWITCH SE™? 
oc140e2 star) 4¢ >:BR IF NO 
913716 O01110 MOV $LSERR (SP) ::FUDGE RETURN FOR LOOPING 
O0s737 01162 4g TST SESCAPE :: CHECK FOR AN ESCAPE ADDRESS 
391442 BEQ 5s_ -:BR IF NONE 
O137.6 2cl1ec <5 MOV SESCAPE, <SP) -:FJOGE RETURN ADDRESS FIF SScAPE 

jotoce RT! ; sRETURN 

STHIS ROUTINE USES THE “ITEM CONTROL BYTE” \SITEMB) TO_CETERMINE 
“WHICH ERROR 'S TO BE REPORTED, IT THEN CBTAINS, FROM THE “SRRIS 
: TABLE” (SERRTE), AND REPORTS tHE APPROPIATE INFORMATION 
:CONCERNING THE ERROR. 

posure TYPERR: SAVREG : SAVE RO-RS 
095990 . CLR RO :CLEAR RO FOR ERROR NUMSER 
113790 001114 MOVE  SITEMB,92 “ERROR NUMBER 
005300 DEC RC :FORM INDEX FOR ERROR TAS_E 
063 ASL RO 

096300 ASL RO 
006390 ASL RO . 
062700 oC1626 1S: ADD #SERR™B,RO :FORM ADDRESS 
pied 7? oOo7io4 MOV (RO}+,2$ GET ERROR MESSAGE <EM> SINTER 
61404 BEQ 33 :BRANCH IF THERE ISN'T ONE 

104401 OCL1E? TYPE | SCRLF :"CARRIAGE RETURN - LINE FEEL 
104401 TYPE 
050000 2g: .WORO 0 :"EM" POINTER GOES HERE 
012037 oa7!22 38: MOV RO} +, 48 :PICK_UP DATA HEADER (DH POINTER 
001404 BEQ S§ :SRANCH IF NCNE 
104401 O0i167 TYPE  ,$CRLF : CARRIAGE RETURN-LINE FEED 
10440] TYPE 
o00c00 48: .WORD OO :“DH" POINTER GOES HERE 
912001 5s: MOV (RO}+,R1 “PICKUP DATA TABLE (OT) FOINTER 
09: 460 BEQ 20$ :BRANCH IF NONE 
9050 CLR RS “SET INDENT SWITCH 
012000 MOV (20)+,RO :DATA FORMAT (DF) POINTER 
o:eno2 MOY CRO) +: Re ‘NUMBER OF DH'S TC TYPE 
00145! BEQ 7§ ?GRANCH IF OH NUMBER IS C 
005105 COM RS =NQ INDENT 
104401 001167 TYPE SCRLF “CARRIAGE RETURN-LINE FEED 
112003 10S: MOVB tRO)+,R3 “NU4BER OF DATA WORDS T> *YPE 
112004 MOVB (RO) +. R4 SANL HOW TG TYPE THEM 
006004 118: ROR RY -OCTR! OR DECIMAL? 
103403 BCS 12$ : DEC IMF --BRANCH 
013146 MOV 3 R1}+,-\ SP) :SAVE J(RLI+ FOR TYPEQUT _ 
134402 TYPOC 2:60 TYPC--OCTAL ASCIZ.ALL OYSI7S’ 

SES CC46 

a eee a eee
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Irsr 907162 a00402 BR 138 
1768 OOT164 } 12: 
1763 OOT164 013148 MOV -S(R1)+,-(SP) —¢ ;SAVE O(R1)+ FOR TYPEOUT 
1rrg O07165 104405 TYPDS :3G0 TYPE--DECIMAL ASCII WITH SIGN 
Wr?) 907170 005303, 138: DEC 3 :MORE NUMBERS TO TYPE? 
irr2 007172 01403 BEQ 148 ;NO--BRANCH 
773 007174 «104401 o20705 TYPE —, LINSF ;YES--TYPE SEPERATORS 
1774 O0r200 OOC764 BR 11§ ;LOOP 
1n75 097202 905302 148: CEC Re :MORE_DH’S? 
177 007204 90343: BLE —-- 208 ;NO--BRANCH 
ler? O07e06 104401 001167 TYPE —, SCRLF :YES--START A NEW LINE 
1778 OO7ele 305760 000002 TST —- CRO) SONLY_A ‘DH’ IN THIS REQUEST ” 
1779 007216 DOLYON BEQ =s«158 :BR IF YES - BYPASS THE INDENT 
1760 G07220 005105 COM RE : INDENT? 
178i OO?eee golode BNE 15§ NO--BRANCH 
i782 O07ee4 I044C! O20705 TYPE —_, LINSP 'YES--TYPE. SPACES 
1783 097230 01203? CO7236 15$: MOV tRO)+, 165 :GET NEXT DH 
1784 907234 104401 TYPE SAND _TYPE_IT 
1785 007236 00000 163: .WORD 0 :DH POINTER, GOES HERE 
1786 097240 005710 TST (RO) ;TYPE_A DT? 
1787 O07e42 001003 BNE 2 1$ :BR IF A ’DT’ 
1788 O07244 062700 090004 ADD =—ss#4 RO INCREMENT THE ‘DF’ POINTER 
1789 007250 000754 BR 14g SEE IF END OF 'DF’ BLOCK 
1799 gg7eSe 104401 001167 218: TYPE «= SCRLF |CARRIAGE RETURN-LINE FEED 
1731 907256 05705 TST RS ; INDENT 
1782 007260 001332 BNE =—-:108 i NO-=BRANCH 
1733 O07262 104401 020705 17S: TYPE =| LINSP :YES--TYPE SPACES 
1794 007866 000727 . Br tsédLCS :LOOP 
1795 907270 104413 203:  - RESREG :RESTORE RO-RS 
1796 O07e7e O0Cz07 RTS ~—s PC ; RETURN 

1798 .SBTTL TYPE ROUTINE 
¢ 

1300 5 REESE AERA EAAERARA EAHA RA LAA RA RELA LAA SLE RELAA RAE SEEREPRELERSSLA AEE 
1801 :EROUT INE TO TYPE ASCIZ MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE. 
1892 :aTHE ROUTINE WILL INSERT A NUMBER OF NULL CHARACTERS AFTER A LINE FEED. 
1895 : #NOTEL: S$NULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 
1894 ; NOTE?: SFILLS CONTAINS THE NUMBER OF FILLER CHARACTERS REGLIRED 
ists saNOTES: SFILLC CONTAINS THE CHARACTER TC FILL AFTER. 

1807 ;#CALL: 
1808 #1) USING @ TRAP, INSTRUCTION 
1609 1% TYPE  , MESADR ::MESADR IS FIRST ADDRESS OF AN ASSIZ STRING 
1816 :¥OR 
1811 :# TYPE 
1812 -t MESADR 

ial * 
18iS o07274 105737 001157 $TYPE: TSTB  S$TPFLG 1315 THERE A TERMINAL” 
18i6 007300 “100002 BPL_ Ss IF YES 
1817? 907302 000000 HALT ii HAL HERE IF NO TERMINAL 
1818 OC7304 O0C407 BR 3$ : LEAVE 
1619 007306 O10C46 18: MOV —s RG, - (SP) LTSAVE RO 
120 967319 017600 990992 MOV = Sei SP), PO S}GET ADDRESS OF ASCIZ STRING 



MC-11-D2RIB-A, 
D2RIB.013 

007314 

00737e 
007374 

007400 
007404 
007406 
097412 
007416 

007420 
007424 
007430 
007436 
007440 
OOG7442 
007444 
0074S0 
0074S2 
007460 
OU74EE 
907470 
007474 
007476 
007504 
007506 
907510 
007Sie 

RPOY 5.6 FORMATTTER PROGRAM 
TYPE ROUTINE 

112046 

001350 
013746 

105366 
002770 
004737 
10$327 
000770 

Lle716 
004737 
132737 
001372 
005726 
000724 
10777 
100375 
118677 
122766 
001003 
10037 
Q00406 
122766 
001402 
10S227 
000000 
000207 

002002 

006011 

000200 

007510 

007444 
001156 

001154 

900001 

007444 
067519 

000040 
OO7444 
o0co07 

171500 

o090°2 
000015 

007510 

900012 

027510 

a
u
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7$: DEC 

:HORIZONTAL TAB 

S$: MOVB 
9S: JSR 

STYPEC: TSTB 

8 
1$: CMPB 

$CHARCNT: . WORD 
STYFEX: RTS 

-SBTTL SINARY TO OCTAL (ASCIT) 

MACY11 27(6S5) 
KO4 
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(RO)+,-(SP) PUSH CHARACTER TO BE TYPED ONTC STACK. 
ug -:BR IF IT ISN'T THE TERMINATOR 
(50)4 ti IF TERMINATOR POP IT OFF THE STACK 
(SP)+,RO ::RESTORE RO 
#2, (SP) ADJUST RETURN PC 

> > RETURN 
auT. (SP) *;BRANCH IF <HT> 

HCRLF, (SP ;;BRANCH IF NOT <CRLF> 

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

SCHARCNT > ;CLEAR CHARACTER COUNT 
2g ::GET NEXT CHARACTER 
PC STYPEC ::GO TYPE THIS CHARACTER 
SFILLC, (SP)+ 
2 
SNULL , - (SP) 

1.SP) 
6$ 
PC, STYPEC 
SCHARCNT 
7§ 

PROCESSOR 

#’ (SP) 
Pc, $TYPEC 
#7, SCHARCNT 

§ 
(SP)+ 
2$ 
aSTPS 
STYPEC 
2(SP), aSTPB 
aR, 2tsP) 
1§ 
$CHARCNT 
STYPEX 
aLF 2(SP) 
STYPEX 
(PC )+ 
0 
PC 

::IS IT TIME FOR FILLER CHARS.” 
;;IF_NO GO GET NEXT CHAR. 
;;GET # OF FILLER CHARS. NECDED 
*sAND THE NULL CHAR. 
;;DOES A NULL NEED TO BE TYPED? . 
*;BR IF NO--GO POP THE NULL OFF OF STROK 
*:GO TYPE A NULL 
7:00 NOT COUNT AS A COUNT 
; :LOOP 

; REPLACE TAB WITH SPACE 
>; TYPE A SPACE 
;;BRANCH IF NOT AT 
;;TAB STOP 
::POP SPACE OFF STACK 
:;GET NEXT CHARACTER 
;;WAIT UNTIL PRINTER IS READY 

;;LUAD CHAR TO BE TYPED INTO DATA REG. 
3:25 CHARACTER A CARRIAGE RETURN? 
> ;BRANCH IF NO 
i 3 VEST -CLEAR CHARACTER COUNT 

11S CHARACTER A LINE FEED? 
::BRANCH IF YES 
COUNT THE CHARACTER 
;CHARACTER COUNT STORAGE 

AND TYPE 

55 RREREREEEERERRERARE EER ERERERERELEAREEE RS ELERREERALERERERERR URE 
:RTHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A 6-DIGIT 
:#CCTAL (ASCII) NUMBER AND TYPE IT. 
7 #S9TYPOS---ENTER HERE TO SETUP SUPPRESS ZEROS AND NUMBER OF OTGITS TQ TYE 

SEG CC4S 
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MACY22 27(655) 
BINARY TO OCTAL .ASCIZ) AND TYPE 

LOY 
27-APR-76 i7:59 PAGE 37 

18? #OALL 
1976 > MOV NUM, -(SP) > NUMBER TO BE TYPED 
18. 7 TYPOS 5 CALL FOR TYPEOUT 
18 i BY N ttN=I TO & FOR NUMBER OF DIGITS TO TYPE 
137 :% .BYTE ™ 3 ;M=1 OR 0 _ 
1880 1% -1=TYPE LEADING ZE80S 
1881 ii O=SUPPRESS LEADING ZEROS 

1883 *$TYPON----ENTER HERE TO TYPE OUT WITH THE SAME PARAMETERS AS THE LAST 
1894 -¥3TYPOS OR STYPOC 
1885 S#CALL: 
1886 + MOV NUM, - (SP) ::NUMBER TO BE TYPED 
1882 i TYPON ?:CALL FOR TYPEOUT 

1889 !¥$TYPOC---ENTER HERE FOR TYPEOUT OF A 16 BIT NUMBER 
1930 ?¥CALL: 
1891 :% MOV NUM, -(SP) ;:NUMBER TO BE TYPED 
1gge 2 TYPOC CALL FOR TYPEOUT 

1894 007514 017646 900000 STYPOS: MOV J(SP),-(SP) :sPICKUP THE MODE 
1895 007520 116637 000001 9007737 MOVE 1(SP).SOFILL  ::LOAD ZERO FILL SWITCH 
1896 007526 112637 O07741 MOVE (SP)+/SOMODE+1 ::NUMBER OF DIGITS TO TYPE 
1897 00753¢ O6e71& oo00002 ADD #2, (SP) ADJUST RETURN ADDRESS 
1898 097536 occo4ce BR $TYPON 
1899 007540 1120737 000001 007737 STYPOC: MOVB #1,SOFILL sSET THE ZERO FILL SWITCH 
1900 007546 112737 o00NCe On7741 MOVB 486, S0MODE+1 tSSET FOR SIX(6) DIGITS 
190i 0075S4 112737 O0O00S 007736 STYPON: MOVE 8S’ SOCNT SET THE ITERATICN COUNT 
$302 007562 O1034¢ MOV R3°-(SP) “SAVE R3 
1903 007564 O10446 MOV RY’ -(SP) SAVE RY 
1904 907566 oO10S46 MOV RS’-(5P, :: SAVE RS 
190S 007570 113704 007741 MOVB  SOMODE+1,R4 tt aeT THE NUMBER OF DI3ITS To TYPE 
1906 907574 005404 NEG RY 
1907 007576 062704 900006 ADD #86,R4 s:SUBTRACT IT FOR MAX. ALLOWED 
13998 o07602 110437 097749 MOVB RY SOMCDE i 1SAVE IT FOR USE 
190S 007606 113704 007737 MOVE = SCFILERY T THE ZERO FILL SWITCH 
1910 O076le O1669S Oo9g012 MOY 12(SP)/RS ::PICKUP THE INPUT NLMBER 
$911 007616 O0S063 LR R3 tol EaR THE OUTPUT WORD 
1$12 007620 06105 18: ROL RS ;SROTATE MSB INTO “C" 
1913 O07bee ooo404 BR 38 0 DO MSB 
1914 907624 O06105 2S: ROL RS FORM THIS DIGIT 
1391S 9007626 906105 ROL 13 
1916 007630 096105 ROL RS 
1917 007632 010503 MOV RS.R3 
1918 007634 006103 38: ROL 3 GET LSB OF THIS DIGIT 
1919 007636 105337 007740 DECB  SOMODE : TYPE THIS DIGIT? 
1920 907642 100016 SPL . BR IF NO 
1921 907644 042703 177770 BIC #177770,R3 ;}GET RID OF JUNK 
1922 OO7650 001002 BNE ug TEST FOR O 
1923 007652 005704 TST RY {i SUPPRESS THIS 0? 
1924 007654 001403 BEQ cs -BR IF YES 
1925 907656 005204 4g: INC RY ::DON’T SUPPRESS ANYMORE O'S 
1926 007660 052703 co0060 BIS #°0,R3 MAKE THIS DIGIT ASCII 
1927 907664 52703 oOcoo4O S$: BI5 # |R3 “MAKE ASCII IF NOT ALREADY 
1928 607670 119337 007734 MOVB = RB, 88 SAVE FOR TYP.NG 

SEQ 9049 
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1929 097674 
1930 007% 
1931 007 
1932 007706 
1933 007710 
1934 O07712 

é 

1936 007716 
1937 097720 
1939 90772¢ 
1939 007730 
1940 007732 
1941 907734 
1942 097735 
1943 007736 
i944 g07737 
1945 O97 746 

19S9 007742 

REOY S.6 FORMATTTER PROGRAM 
MO4 

MACY11 27(655) 27-APR-76 17:59 PAGE 38 
BINARY TO OCTAL (ASCII) AND TYPE 

10440) 007734 
105337 907736 7$; 
003347 
o0240e 
005294 

012605 6$: 

3 
Eats 000002 Od00004 

000 8S: 

000 SOCNT: 
020 SOF ILL: 

090009 SOMODE: 

~SBTTL 

TYPE 8$ 1160, TYPE THIS DIGIT 
DECR 34©=- $OCNT i COUN T BY 
BGT 25 : BR if Rone TC 00 
BLT 6S BR ONE 
INC Ry ActRE asst DIGIT ISN’T @ BLANY 
BR 2s aT 00 THE LAST DIGIT 
MOV (SP)+,R5 i HRESTORE RS 
MOV (SP)+°R4 RESTORE RY 
MOV (SP)+'R3 2 RESTORE R3 
MOV 2(SP)"4(SP) CET THE STACK FOR RETURNING 
MOV (SP)+, (SP) 
RTI RETURN 
BYTE QO 3 72 TORAGE FOR ASCII DIGIT 

-BYTE 0 :; TERMINATOR FOR TYPE ROUTINE 
.BYTE Q OCTAL DIGIT COUNTER 
-BYTE Q ;ZERO FILL SWITCH - 
“WORD 0 :;NUMBER OF DIGITS TO TYPE 

CONVERT BINARY TO DECIMAL AND TYPE ROUTINE 

UHHH HHEHHEE ETH REE EE 
t ATHIS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NUMBER TO A S-DIGIT 
*#SIGNED DECIMAL (ASCII) NUMBER AND TYPE IT. DEPENDING ON WHETHER THE 
#NUMBER IS POSITIVE OR NEGATIVE A SPACE OR A MINUS SIGN WILL BE TYPED 
;#BEFORE THE FIRST DIGIT OF THE NUMBER. LEADING ZEROS WILL ALWAYS SE 
#REPLACED WITH SPACES. 
s CALL: 

i. 

$TYPDS: 
010046 
010146 
010246 
010346 
010546 
O12746 Oed2C0 
016605 ‘000020 

112766 O00005S 000001 
005000 1S: 
012703 Q10156 
112723 000040 
005002 es: 
016001 O10146 
160105 38: 

060105 4§: 

001002 
105716 

MOV NUM, -(SP) ;;PUT_THE BINARY NUMSER ON THE STACK 
TYPDS 3:GO0 TO THE ROUTINE 

MOV RO,-(SP) ;;PUSH RO ON STACK 
MOV R1.-(SP) ;:PUSH RI ON STACK 
MOV Re,-( SP) PUSH Re ON STACK 

;PUSH R3 ON STACK 
: PUSH RS ON STACK 
ise! BLANK SWITCH AND SIGN 
;GET THE INPUT NUMBER 

MOV kS>-(SP) 
MOV #20200, -(SP) 
MOV 20(SP);RS 
BPL 1§$ ::BR IF INPUT IS POS. 
NEG RS t MAKE THE BINARY NUMBER POS. 
MOVB #’-, 1(SP) 3 MAKE THE ASCII NUMBER NEG. 
CLR RO ;ZERO THE CONSTANTS INDEX 
MOV #SOBLK ,R3 SETUP THE OUTPUT POINTER 
MOVE 8’, (R3)¢ ;;9ET THE FIRST CHORAC TER TC R BLANK 
CLR Re 73 CLEAR THE BCD NUMBER 
MOV $OTBL(RO) RI ;GET THE CONSTANT 
SUB R1.RS ; ; FORM THIS BCD DIGIT 
BLT 4§ IF DONE 
me Re : : INCREASE THE BCD DIGIT BY 1 

ADD R1,RS ;;AODD BACK THE CONSTANT 
TST Re CHECK IF BCD DIGIT=0 
BNE S$ 1 CHEC THROUGH IF Q 
TSTB (SP) ;;STILL DOING LEADING 0°S® 

SEa S050 
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RPOW,S& FORMATTTER PROGRAM MACY11 27(65S) 27-APR-76 17:59 PAGE 39 
CONVERT BINA®Y TO DECIMAL AND TYPE ROUTINE 

100407 BMI 7$ 5;BR IF YES 
106316 Ss: ASLB (SP) :=MSD? 
163003 BCC Oss ::BR IF_NO 
116663 900001 177777 MOVB 1(SP),-1(R3)  $:YES--SET THE SIGN 
OS2792 ocgo60 bS BIS #°O,RO tIMAKE THE BCD DIGIT ASCII 
052702 900040 ? BIS #' (Ro ::MAKE IT A SPACE IF NOT ALREADY A DIGIT 
110223 MOVB —- RE (RB) + tIPUT THIS CHARACTER IN THE OUTPUT BUFFER 
005720 TST (RO) + tt JUST INCREMENT ING 
020027 00010 CMP = RO, #10 S=CHECK THE TABLE INDEX 
902746 BLT 2 7360 DO THE NEXT DIGIT 
e03002 BGT 8 2260 TO EXIT 
310502 MOV —s«-RS, Re ::GET THE LSD 
000764 QR 68 :3G0 CHANGE TO ASCII 
105726 gs: TSTB (SP) + IWAS THE LSD THE FIRST NON-ZERG? 
100003 BPLi(ti‘é ::BR IF NO 
115663 177777 177775 MOVB  -1(SP),-2(R3)  ;:YES--SET THE SIGN FOR TYPING 
105013 Qs: CLRB (3) tISET THE TERMINATOR 
012605 MOV (SP)+,RS :IPOP STACK INTO RS 
012603 MOV (SP)+°R3 ::POP STACK INTO R3 
012602 MOV (5P)+'R2 !IPOP STACK INTO R2 
012601 MOV (5P)+/RI ::POP STACK INTO RI 
012600 MOV (SP)+°RO :IPOP STACK INTO RO 
104401 010156 TYPE , SDBLK :INOW TYPE THE NUMBER 
Oisses o60002 oo0004 MOV ASP), 4¢SP) rIADJUST THE STACK 
012616 MOV (SP)+! (SP) 
egonde RTI :;RETURN TO USER 
023420 SDTBL: 10000. 
001750 1000. 
000144 100. 
ogg012 10. 
eodca4 SOBLK: .8LKW 4 

SBTTL TTY INPUT ROUTINE 
7 ict -tallalat-Saelalalelalalelelelelallelallellelellelallelalleiclebelaeielaeisbaeleilelsiielaiiebaiiehiele 

"ENABL L 
goo000 STKCNT: .WORD 0 ;;NUMBER_OF ITEMS IN QUEUE 
p00000 $TKGIN: .WORD 0 :Z INPUT POINTER 
ggo000 $TKQOUT: .WORD 0 ::QUTPUT POINTER 
000007 STKQSRT: .BLKB 7 !iTTY KEYBOARD QUEUE 
910203 §TKQEND=. 
010204 LEVEN 

;¥TK INITIALIZE ROUTINE 
S¥THIS ROUTINE WILL INITIALIZE THE TTY KEYBOARD INPUT QUEUE 
:¥SETUP THE INTERRUPT VECTOR AND TURN ON THE KEYBOARD INTERRUPT 

: ¥CALL: 
- JSR PC, STKINT 
st RETURN 

005037 010166 €TKINT: CLR —- STKCNT s;CLEAR COUNT OF ITEMS IN QUEUE 
012737 010174 010170 MOV - &STKGSRT,STKGIN ::MOVE THE STARTING ACORESS OF THE 
013737 010170 010172 MOV - STKQIN, STKQOUT 3;QUEUE INTO THE INPUT & OUTPUT POINTERS. 

SE 00S1 
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i? 

212737 212254 90096) MOV OSTKSRV DBTKVEC : INITIALIZE Th. KEYBOARD VECT2& 
Oterg, 39C2090 co0Cée MOV = weO0 datkveced 3 3"BR” LEVEL Hg 
OSee, des oe TST  —-3STKB ;iCLEAR DONE F 
Proves Sod8d  1rogn2 MOV = ICO, aS TKS ENABLE TTY KEVSOARG. INTEPRUP? 
ocdes> RTS PC S:RETURN TO CALLER 

:#Th SERVICE ROUTINE 
r#THIS ROUTINE WILL SERVICE THE TTY KEYBOARD INTERRUPT 
:#BY REACING THE CHARACTER FRCM THE INPUT BUFFER AND PUTTING 
relT IN THE QUEUE. _ 
TIF THE CHARACTER IS A “CONTRCK-c" .tC) STKINT IS CALLED ANC 
TeUFON RETURN EXIT [5 MADE TO THE “CONTROL-C* RESTART ADSSESS <SCNTLC. 

LI7T4— «= 172BSE STKSRV: MOVB 2STKB,-1 SP: s:PICKUP THE CHARACTER 
42716 «177600 Bre atcle> ‘SP; siSTRIP THE JUNK 
Seber e033 CMP SP), 03 -1$ IT A CONTROL C? 
scicoo BNE 1$ > ;BRANCH IF NC 
194401 OL1367 TYPE SCNTLC TE TYPE A CONTROL-C tC, 
osy7ar oidece SR PC STKINT i3INIT THE KEYBOARD 
095726 Sr (SP)+ “CLEAN UP STACK 
90017? 170770 IMP acNTLe_ CONTROL C RESTART 
N2ige7 00007 18: oMe SP), 8: :1S Ir CONTROL 6° 

1004 BNE 2s ::BRAN“H IF NO 
Jee7ar O80!7& COLLae “Mp SSWREG, SWR >:1S SOFT-SWR SELECTED’ 
9drsic BE3 bs 2:30 TO SWR CHANGE 

es: 
Ne2737 OCoon7 121s oMp a7 STKCNT 21S THE QUEUE FULL? 
poroo4 BNE 3% SSSRANCH TF NO 
104481 OOlibe YPE  §SELL_ SC; TRING THE TTY SELL 
505726 1ST iSP}+ =: CLEAN CHARACTER CFF OF STS2K 
OCd45? BR 3§ S3EXIT 
feie27 ofc2e3 38: Mp (SP), #23 23S 17 Q CONTROL S? 
OOluel ONE 323 : ;RRANC M fF 
DOS07? «170564 CLR asTKS t TCAELE TTY KEYBOARD INTERRUPTS 
0057 TST .SP3+ CLEAN CHAR OFF STA 
105777 170556 318: 757 ssTKS ::HaIT FOR A CHAR 
100375 BP. 318 . ;:L90P UNTIL ITS THERE 
1i774—6 170552 MOVB © @STkB,-.SP) ::GET THE CHARACTER 
o4e7i6 i776 SiC BtCL?*, SP: PiMBKE IT P-BIT ASCII 
fee6e7 O00Ge! CMP (SE}+, #2] ITS IT A CONTROL-O° 
301366 ONE 318 : SBRANC H IF NO 
Siev7? oocioo 172639 MGV 8100, d8TkS : :REENABLE TTY KEYBOARD INTERRUPTS 
oocale2 ; RTI : RETURN 
GOS237 Olle 328: INC STKCNT COUNT THIS CHARACTER 
d2i627 969140 CMP (SP), #149 ::I$ IT UPPER CASE” 
00e40S BLT 4g i BRANCH IF YES 
O2l627 £90175 ¢ (SP), 0175 -IS ITA SPECIAL CHAR” 
903002 BCT 4§ :BRANCH IF YES 
042716 ocoo4o BIC #40, (SP) -:MAKE IT UPPER CASE 
lieé?7 177522 4§; MOVB  .SP3+, aSTKOIN : AND PUT TT IN QUELE 
905237 910170 ; INC = STKQIN UPDATE THE POINTER 
022727 919179 210253 CMP STKQIN, BSTKOEND 2260 OFF THE END” 
9¢1993 BNE S$ = :BRANCH IF NC 
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2291 Q10%6e 
eog2 O04: 
3033 
Siac 

sxe 
sor 
2038 
2039 01042 
219d 219500 
2:01 C€1052e 
€:G2 910596 
2:03 910519 
2194 610514 
e135 019520 
else 9010524 
2icr 
£igg 
2:09 
aiid 
eli: 
ell2 
21.3 010526 
Ss.% 910534 
21:5 919836 
2.1$ 310640 
2:27 919844 
eii9 10550 
2113 

2.20 910556 
ztel 01256e 
Z.22 010565 
2:23 010572 
2124 010574 

i 2.25 910600 
| 2326 919692 
| 3237 910508 

2.23 O106!10 
"2229 

€i3c O:36i2 
e:3: Closié 
&.32 
2:23 01962e 
2:34 0:C626 
2.25 310639 
esc& 919634 

(  gi37 19640 
2:38 Q10e+6 

: £629 Q10e5C 
' g.sC ClCbEE 
"ess 

e.4e 
Bi43 D1ceee 
Po OPES 1 -) 

RECY 5 & FORMATTTER PROGRAM 
TTY INPUT ROUTINE 

12737 «219i74 910179 
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112737 

104401 
LO44Q] 
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COS 
MACYi2 276655) 27-APR-76 i7:59 PAGE 4¥1 SE3 20S2 

MOV BSTKOSET STKOIN ;;RESET THE POINTER 
RTI ; RETURN 

[OHSU TG EDD E RS ESE 45885 2% 
oR OF THRE SWITCH REGISTER CHANGE ROUT E. 

OUTINE IS ENTERED FROM THE TRAP HANDLER, AND WILL 
s#SERVICE THE TEST FOR CHANGE IN SOFTWARE SWITCH REGISTER TRAS 
#2ALL WHEN OPERATING IN TTY INTERRUPT MODE. 
$:KSWR: CMP SSWREG , SWR 

$$ 
2: IS THE SOFT-SWR SELECTED 

IT IF NOT BNE 1 3 
TST 23TKS 23IS A CHAR WAITING? 
BPL iS$ 2: IF NOT, EXIT 
MOVS d$TKB,-<SP) 23 YES 
BIC stel7e SP) ::MAKE IT 7-BIT ASCII 
CMP (SP), #7 °3:1S IT A CONTROL-G’ 
BNE 23 *sIF NOT, PUT IT IN THE Tir GLELE 

::AND EXfT 

SE SHERARAERAALESESERASE ESS ARARSLSHSASLEREREESLRELERELLA LER LELA RARE 

s#CONTROL IS PASSED TO THIS PCINT FROM EITHER THE TTY INTERRUPT Sf 
se ae 

Vows 

;#ROUTINE OR FROM THE SOFTWARE SWITCH REGISTER TRAP CALL, AS A RESULT OF A 
;CONTROL-G BEING TYP ED, ANO THE SOFTWARE SWITCH REGISTER BEING SELECTED. 
bs CMPB  $QUTOB, bt s;ARE WE RUNNING IN AUTO-MODE? 

BEG es :3;GRANCH IF _YES 
TST ‘SP )4 =: CLEAR CONTROL-G OFF STACK 
JSR PC STKINT ::FLUSH THE TTY INPUT SUEJE 
C_R astks >: DISABLE TTY KEYECARD IN"ERRUPTS 
MOVE —sB, SINTAG 2;SEY INTERRUPT MCCE INDICAOR 

TYPE =, SCN7LG »:ECHO THE SONTROL-G .13) 
SSTSWR: TYPE = SMSWR 2: TYPE CURRENT CONTENTS 

MCY SwRES,-. SP. -:SAVE SWREG FOR TYPEQUT 
TYPOC -:G6) TYPE--OCTAL ASCIT<ALL DIGITS: 
TYPE  —, SMNEW -:PROMPT FOR NEW SWR 

138: CUR =(SP} »:CLEAR COUNTER 
LR -, 59; :; THE NEW SWR 

° TSTB aS TKS -:CHAR THERE? 
SPL 7$ >: IF NOT TRY AGAIN 

MOVB  ISTKB.-.SP? -:PICK UP SHAR 
BIC etclr?, (SP) 2:MAKE IT 7-BIT ASCII 

CMP (SP), #3 ::IS IT A CONTROL-C? 
BNE 5 ::BRANCH IF NOT 
TYPE =, SCNTLC ::YES, ECHO CONTROL-¢ (°C) 
HDD 86, SP >:CLEAN UP STACK 
CMPS «STATA a! > :REENABLE TTY KEYBORRO INTERQLPTS? 
BNE 8§$ : :BRANCH IF NO 
MOV 8109, ISTKS :sALLOW TTY KEYBIARD INTERRLPTS 

9$: JmP acny.: »:CONTROL=C RESTART 

93: CMP :SP), 2c 2:3$ IT a CONTROL-U* 
BNE 198 »:BRANCH IF NOT 
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DOS 
RETY S & EORMATTTER PROGRAM MATYIL 276655) 2P-APR-76 17:59 PAGE 42 sEa Crs4 
TTY INGLY ROUTINE 

POM! SE L574 TYPE SCNTLU 3 YES, ECHO CONTROL-U (tu. 
OG270G IS0226 223: noe 86 SP Tr IGNORE PREVIOUS INPUT 
C38°3° BR 198 SiLET'S TRY IT AGAIN 

P2tber 909015 ics: cMP SP’. als ::IS IT A <CR>? 
981Cee SNE 15$ : BRANCH IF NC 
CoS76§ onc004 TST 4. SP) riVES, IS IT THE FIRST 7Hae? 
6014C3 7 BEQ 11§ BRANCH IF YES 
Clbbre C0022 :T2Z14 MOV 25P° SSWR SAVE NEW SWR 
Me-56 JS9506 S18: ADD #6, SP :iCLEAR UP STACK 
104491 O01 16: 143: TYPE SSRLF PrECHO «<CR> AND «F 
Yesrer O0i13S Sccssi MPS SINTAG, a1 S:RE-ENABLE TTY KBD INTERRUPTS" 
O010 . SNE 15§ S:SRANCH iF NOT 
Bigerr OOM0C 170:72 Moy 09,2875 PPRE-ENABLE TTY KSC INTEPOLOTS 
goose iss: Ry : sRETURN 
OO473>  So7444 363 38 Po STrPES :TECHO CHAR 
Geiser 60062 <ME .SP°, 860 S3eHAR < 0? 
902429 } BLT 188 :?BRANCH IF YES 
O2ige° 900067 SMP “SP), 867 :iCHAR > 7? 
363015 B67 138 BRANCH IF YES 

2reb 200062 Bre a5C, SF.+ :STRIP-OFF ASCII 
O0S76E CIIC02 “ST =a SP. riiS THIS THE FIRST chaR 
OCL4e3 BES 175 :;SRANCH IF YES 
996316 aS. (SP :iNO, SHIFT PRESENT 

316 mL ‘SP: i; CHAR OVER TO MRKE 
C063:6 . ASL SP; 2: _ ROOM FOR NEW ONE. 
OSr6E soot: ne INe 2iSP) KEEP COUNT OF CHAF 

BSEEI& L7rr7é 315 =2.5F:, 6 riSET IN NEW CHAR 
692667 BR *§ trae THE NEX™ ONE 
SO4451  OCLIES iss: TYPE SOLES PiTYPE ° ORD <P> 
325720 BR 208 PeSIMULATE CONTROL- 

SSag. 5B 

SS FELSELERSSRAEPSESLERESSHRSAPSRASESHLELLLASESHSLARELESSSRESRSRSRUVSSD 

PATHIS @OUTINE WILL INFLT A SINGLE CHARACTER FROM THE 77) 
seCriuls 
i+ ROOHR 7:GET_A CHARACTER FROM THE SJELE 
> RETURN HERE PicHARACTER IS ON THE STGCh 
:# iALTH SGRITY BIT STRIPPED CFF 

A11645 SESCRR: MOV ‘SP3,-.SP) :;PUSH_ DOWN THE PC AND 
f:6666 90cccY 3C90Ce MOV 4.5°5 25°; THE PS 
505066 090904 CLR 45P: ::GET READY FOR A CHARACTER 

SO4e ciR -.SP) PUT NEW PS ON STACK 
12746 011060 MOV w64$,-.5P SIPUT NEW PC ON STACK 

oagcde cus RT! POP NEW P> AND PS 
933; 

305737 91016e 18: TST STKON’ ::WAIT ON A CHARACTER 
001775 OFS 1S 
SCE337 03916 . DEC 37h CNT __- : DECREMENT THE COUNTER 
TEO7bE LPP ISS CooTTS MOVE | a8TrocL7.4 S80 GEGET ONE CHARACTER 



[~ — ae 

EOS 
MO: 1-DDRIB-8, 854 5 & FORMATTTER PROGRAM MACYS! 27.655} 2°-APR-76 i7:59 PAGE 43 SEs CC 
DIRI8. 213 T*y INEST ROUTINE 

2199 011100 295237 $1122 INC STKQOLT UPDATE THE POINTER 
S259 Sii154 023827 F0ite 910203 SNP STKQOUT, #SThOEND';:DI0 IT GO OFF GF "HE ENC? 
ESC SESCMEETE Ss HERE AON BTKOSRT STKQOUT': Reset THE POINTER 
S555 Brida BABCAD 2s: RTI » RETORN 
2204 PPRRERARARAEERE REL REREREREEERLEAESESERERE EERE SEEELE SERS SES ES 449984 
3335 : #THIS ROUTINE WILL INPUT A STRING FROM THE TTy 
Sov s#l : 
=i. :* ROLIN - :;INPUT_A STRING FROM THE TTv 
2209 on RETURN HERE S;ADORESS OF FIRS” CHARACTER wll SE oN "HE STACK 
z573 :% i: TERMINATOR WILL BE A SYTE OF ALL O'S 

Sei} OLLIZ4 212246 SROLIN: MOV -R3-. SP) > ;SAVE_R3 
cle 022126 OOSO46 CR = -($P) ;:CLEAR THE RUBOUT KEY 
e2!3 11135 Oler03 011360 1§: MOY aSTTVIN.R3 3;GET ADDRESS 
e214 S113 Seerd3 o:136° zs: 4, BaTTYINGT RO =>; BUFFER FULL? 
2215 Olli8G 192456 BLO u§ :iBR IE YES 
2216 O1ti42 104419 ROHR 5360 READ ONE CHARACTER FROM THE TT1 
2217 S144 112613 . MOvVQ SP), .R3) GET CHARACTER 
22.9 Oili4_ 1e9°!3 090177 1c§ SMPQ 8177. R2 31S IT A RUBCUT 
2=!9 Ollise og1oee BNE o§ BR IF_NO 
eet OL 15y 3c57-6 TST “SP 315 THIS THE FIRST RUBCUT? 
eee: 011156 09100 BNE bg :38R IF NO 
e222 J1i:60 112727 90C:34 C1L3Se MCV aa. 98 Sr TYPE A BACK SLASH 
2223 O11166 1O4H5! 911355 TYPE 38 
Bee4 S1live Ole716 terse MN b-1, SP ::SET THE RUBOUT KEY 
22e5 O11176 905303 gs: nes R3 :;BACKUP_BY ONE 
cess 511200 920327 91136 CME RQ, aSTTVIN ;STACK EMPTY? 
Ger 11208 103434 Buc 4g ;IBR_IF YES 
2eo8 S119 111337 £1135e MOB = RG 3S SETUP TO TYPEQUT THE DELETED chAR. 
2209 Oiie12 104401 O1135e TYPE 9s 750 TYPE 
2230 OL'316 OOO746 BR 2s 5790 READ ANOTHER CHAR. 
223: Silee? 905716 53: TS” SF} PiRUBOUT KEY SET? 

| Beg2 Stleee 001406 BEC ae | :iBR IF NO 
| 2295 Olle24 112737 209:34 02:36 MoVB og. 98 TYPE A BACK SLASH 
1 Bess Olied2 194401 921356 TYPE = 98 

2225 911236 OOSC1E oeR (SP) CLEAR THE RUBOUT KEY - 
223 O11340 122713 990025 78: oMPB #25, RI: riIS CHARACTER A CvRL OL? 
ees? 011244 oCi003 BNE 8s ::BR_IF NO 
2232 O1le46 104401 11374 TYPE §CNTuL i TYPE a CONTROL “UM 
e222 Ciie52 300726 BR 1s 5260 START OVER 
ee40 511254 22712 o0ccee S$: SMPB #22, .R3) :i1S CHARACTER A "PR"? 
224! 011262 Oo19tl ONE 38 ; BRANCH IF NC 
ee42 Olie62 105013 SLRB (83) :TGLEAR THE CHARACTER 
2e43 911264 104401 901167 TYPE  .§CALF ri TYPE a “CR 8 “LF™ 
2244 Clie7o 204401 911360 TYPE STTYIN ti TYPE THE INPUT STRING 

| geus O1te74 900717 BR es ::G0 PICKUP ANOTHER CHASTER 
ech Qile7& 204401 001166 +8: TrPE SOUES Si TYPE A??° 
ze, 011302 O007!2 BR 1s ::CLESR THE BUFFER ANC WOOP 
Ze4@ 911304 111337 011356 2S: MOVB = (R35, 98 ECHO THE CHARACTER 
co49 O11310 104401 011356 TYPE 98 
e2ss O11314 122723 odors SMPB RIE, ROS + CHECK FOR RETURN 
zs: 91320 901305 BNE 23 SiLOCP IF NOT RETURN 
eeSe Zilgee ifS93 177777 CLRB = -1.R3. Z;CLEAR RETURN .THE 35 
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RPGY S & FORMATTT 
T7Y INPUT SQUTINE 

194401 
005726 

M
e
n
o
 

921170 

pecs 
0113860 

006503 

011460 

ereres 
oo at tad tal ed 

900202 
900904 

000012 
099 

0000:e 
020122 

FOS 
ER PROGRAM MACYL] 27/655} 27-APR-76 37:59 PAGE 44 

TYPE SLF sTYPE A LINE FEED 
TS? ISP y+ : {CLEAN RUSOUT KEY FROM THE STACK 
MOV 75P)4+,R3 RESTORE R 
MOV (SP), -(SP) : sADJUST te STACK AND PUT ADDRESS CF THE 
MOV u°SPS e(SP) .: FIRST ASCII CHARACTER ON IT 
OV aSTTYIN, 4cSP) ETURN 

9s: “BYTE 0 STORE FOR ASCII CHAR. T) TYPE 
-BYTE O NATOR 

STTYIN: .BLKB 7 ; ;RESERVE ? BYTES FOR TTY INPUT 
GCNTLC: .ASCIZ 7tC- «18.1 :CONTROL “C" 
SCNTLU: .ASCIZ 7tu/ctS>< 12> TO ROL “ye” 
SCNTLG: .ASCIZ “tGs<1S>< 1a »:CONTROL "G" 
SMSHR: = .ASCID «<1S><1e>/SWR = / 

$MNEW: .ASCIZ NEW = 083595 

BLISEc 
) ma 

.SBTTL TYPE NUMERICAL ASCIC STRING SUPPRESS LEADING ZEROS 

ETT TT TTT TTT TTT TTT IIIT TTT LTT TTT errr 

SSTHIS ROUTINE IS USED TC TYPE AN ASCIZ NUMBER SUPPRESSING THE 
: HEADING NUMBERS . 
pee 
i MOV #NUMADR,-iSP) ::FIRST ADCRESS OF ASCIZ STRING 
> JSR PC, a8SSUPRS 

$SUPRS: MOV RO -. SP) AVE RO 
MCV 4iSP RO PICKUP THE POINTER 

18: TSTB = c RO) :3 TER! MINATEOR 
BEQ 2s :7BR IF YES 
CMPB aC. (ROU -1S THIS AN ASCII “C™ ? 
BEG 1¢ '8R IF YES 

2$: DEC Ro BACKUP BY “1” 
Moye RO,3$ iT BAVE, beer TYPING 

38: WORD 0 se POINTER GOES hERE 
MOV (SP.+,RC ::RESTORE RO 
MOV (SP}4! 7) 1 RESTORE THE STACK 
RTS pC > :RETURN 

-SSTTL SINGLE LENGTH BINARY TQ DECIMAL ASCIZ ROUTINE 

SHRRLERAAHERESEE RARER EEERR EERE RERESATERERRESEREESSREERERERE EERE 
:ATHIS ROUTINE WILL CONVERT A 16-BIT UNSIGNED BINARY NUMBER TO AN 
:#UNSIGNED DECIMAL ASCIZ NUMBER. 
» CALL 
it MOV NUMBER, -.SP)}  ;:PUT BINARY NUMBER ON THE STACK 
:# JSR PC as$SBeD t CALL 
# RETUPN »:RDDRESS OF THE IST ASZIZ CHAR.IS ON THE STACA 

$5820: MOV 2.5P..18 »:SAVE BINARY NUMBER 



GOS 
MD-11-O7R7B-A, R°C4 5 & FIRMATTTER PROGRAM MACY!! 27(6SS) 27-APR-76 17:59 PAGE 4S - SE coS7 
TRIB.O13 SINGLE LENGTH BINARY TO DECIMAL ASZIZ ROUTINE 

S359 aiisoe DOSS sues Tok PeedwgoB2D = SGRL DOUBLE LENGTH CONVERT 2 rik pare et , 2 :3CALL OC Cond! 
sang Bt eRe R erie KhA BS a8 as Hea : ONLY Beh W FIVE tHabact ees 
g310 Qiisle Olebbe a00002 MOV (SP)+, 21SP) SiPICKUP POINTER 
Sait 4O11e1§ oacded: RTS pe : :RETURN 
2312 011520 sa0cec sno9oo 18: .WORD 9.0 ; 

e3i4 .SBTTL DOUBLE LENGTH BINARY TO DECIMAL ASCII CONVERT ROUTINE 

eas 5 RERARSRERERRAES REESE SLE FLASPSEEPE SLE SLSLALELLSELL AFA S SEAL FRSA ELS 

3317 S#THTS ROUTINE WILL CONVERT A 32-BI7 SINARY NUMBER TO AN UNSISNEC 
23:8 raDECTMAL LASCII) NUMBER. THE SIGN CF THE BINARY NUMEER MUST SE 
3319 :RPOSITIVE. 
2320 : #CALL 
222] # MOV #PNTR, -(SP) > :POINTER TO LOW WORD OF SINARY NUMSEE 
EEE :* ISR P. aatDSen 
2323 :# RETURN ::THE FIRST ADDRESS OF ASCIZ 
e324 7315 ON THE STACK 
2326 
3326 
2327 011524 104412 SPB2L: SAVREG s:SAVE REGISTERS 
es2e 911526 les? n0002 MOV 2. 5P) RE ss PIOKYP THE DATA POINTER 
esed 011532 O1e700 O11704 MOY #DE-CL RC 2:GET ADDRESS OF “SDECVL” S7RINS 
e220 911536 d10966 occed2 MOV RO. 2(SP} ::PUT ADDRESS OF ASCIC STRING cy S7ace 
2331 911842 Cl1e291 MOV CRBI4+ RI ::PICKUP THE BINARY NUMBER 
esze S11544 O12202 MOV (Ro!+.R2 
2333 811548 Oilers? onocie Cl:se2 MOY #10. 45 ::SET UP 70 00 10 CONVERSICNS 
e324 911554 O12704 11634 MOV BS TNEWR RY :;ADORESS OF TEN POWER 
2235 9!1560 Cle70S 011636 MOV 8S TNPWR+2 , RS ‘ 
2326 011554 005963 1§ CLR R3 CLEAR PARTIAL 
e337 O11565 163401 zg WT) RY) RI ::SUBTRAC’ TEN PCWER 
2238 011570 OCS&0e 58¢ Re 
2339 911572 163502 Sup (RS) 22 
aso 611574 992402 BLT 3 >:BR IF TEN POWER TO LARSE 
P34: O11576 905203 INC R3 ::ADO 1 TO PARTIAL 
este 011690 Oo077 BR es 3 :LOOF 
2245 011602 O6e4C! 38: ADD cRY)+,R! !:RESTCRE SUBTRACTED VALLE 
3344 011604 905502 hie Re 
2345 O11606 O&2402 ADS (RY) +, R2 
2x46 C11Ei0 Je25e5 CMP (RS)4. (RS + 5;MOVE TO_NEXT TEN FCWER 
e347 Cll6le OS2702 cpdceo BIS 8'O.R3 SICHANGE PARTIAL TO ASCII 
2348 O1161E 110320 MOVE R32, .RO)+ ::SAVE IT 
2348 O11se2 905327 DEC (PL) + : : DONE” 
356 Olléee poo000 4S: “WORD 0 

2351 11624 001357 BNE 1$ :;BR IF NO 
2352 Oligee 105020 CLRB = (ROD+ :: TERMINATOR . 
e352 O11E3C 104413 RESREG P:RESTORE REGISTERS 
2354 011632 000207 RTS C > :RETURN 
2255 11634 145009 STNENE: 145000 5:1.0£09 
2356 011636 035632 35632 
ext? Ciies0 160408 160400 521.9603 
ext8 Olisde 02765 2765 
2352 Cllés4 11200 113zZ0° 274.0807 
EzE= Filese 065250 

- — - i ee — - _
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HOS 
, RPOY S & FORMATTTER PROGRAM MACY!! 271655) 27-APR-76 17:59 PAGE 46 

DCUBLE LENSTM BINARY TO CECIMAL ASCII CONVERT ROUTINE 

241100 941100 7;1.0€C6 
000017 . 
103240 10324 3:1.GE05 
oC0091 1 

3420 es42o 3; 1.204 
goooce 0 
001750 17sa 3:1.0£03 
9ac009 J. 
900144 144 -:1.0&02 
990900 C 
000912 le :31.5E01 

C9 5 
9000 1 ;;2.0€00 
gaooce a 
000014 SOECVL: *.BLKS = 2. ; sRESERVE STORAGE FOR ASCIZ STRING 

.SBTTL SAVE AND RESTORE RO-RS ROUTINES 

SRPRRREEERRERERERRERRELER EEE EREERESREREREREERREERELELEP ERE SER ESE 
‘ $savE RO-R5 
#CALL: 
* & SAVREG 
: #UPON RETURN FROM SSAVREG THE STACK WILL LOCK LIKE: 

teTOP===(416) 
2 $2---( +18) 
re +4---R5 
2% +6---R4 
& +8---R3 
:#419---Ro 
#4 le---R) 
» £41 4---RO 

SSAVREG: 
O1OG4€E MOV RC,-<(SP3 s;PUSH RO ON STACK 
019146 MOV R1,-(SP) ; {PUSH R1 ON STACK 
O19e46 MOV Re, -( SP} ::PUSrH Re ON STACK 
O1S346 MOV R3.-(SP) :;PUSH R3 ON STACK 
O1044E MOV RY, -( SP) > sPUSH RY ON STACK 
010S46 MOV RS,-(SP) >;PUSH RS ON STACK 
31664 990022 MOV 22(5P),-(5P) s;SAVE PS OF MAIN FLOK 
OlE64E O0CO22 MOV 22(SP),-<SP) *:SAVE PC OF MAIN FLOW 
516646 O0009¢2 MOV 22:.SP),-(SP. ; SAVE PS OF CALL 
C1SE4§ 090022 MOV 22. 5P) ,-(SP) s;SRVE PC OF CALL 
co0dde RTI 

;#RESTORE RO-RS 
> #CALL: 
-# RESREG 
SRESRES: 

912666 oo0022 MOV (SP)+,22(SPi  ;;RESTORE PC OF CALL 
512666 coOGee MOY .5P}4,20(5P) I; RESTORE PS OF CALL 
S12666 909923 MOY (5P)+'22 SP) : :RESTORE Bo OF MAIN FLOR 
O12666 foedes MOY (SP 14.20. SP) P:RESTORE PS 3° MAIN Flo. 
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NY _(SP)+,R5 : POP STACK INTC RS 
' , +, ws Moy ss 8) 4B * Bop Stack ENTS BS 
MOVs. SF) 4: RD ‘PoP STACK INTO Re 
MOV 8p) 4 RI ‘POP STACK INTO RI 
Noy SP), RO SrPOF STACK INTO RO 
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.SBTTL TRAP DECODER 

ARPREREEEEE RE ERLE EER EEE ELAR EEL ERERS EEE REEEEER ERE EEERRELERE ARES 
 STHIS ROUTINE KILL PICKUP THE LOWER SYTE OF THE “TRAP” INSTRUCTION 
“RAND USE IT T2 INDEX THRCUGH THE TRAP TABLE FOR THE STARTING ADDRESS 
>#OF THE DESIRED ROUTINE. THEN JSING THE ADDRESS OBTAINED IT WILL 
:#60 70 THAT ROUTINE. 

STRAP: MOV RO, -<SP) : SAVE _RO 
MOY 2(3P} RO ; GET TRAP AQORESS 
TST == (RO) :IBACKUP BY 2 
MOv3 = <RO) RO :;GET RIGHT BYTE OF TRAP 
ASL RD SPOSITION FCR INDEXING 
MOV © STRPAD’RO?,RO INDEX TO TABLE 
RTS RO :3GO TO ROUTINE 

7: THIS IS USE TO HANDLE THE “GETPRI” MACRO 

ZTRAP2: MOV (SP) .-< SP} sMOVE THE PC DOWN 
MOV 4(SP}.2°SP) MOVE THE SW OSHN 
RTI > :RESTORE THE PSW 

.SSTTL TRAP TABLE 

s*THIS TABLE CONTAINS THE STARTINS ACCRESSES OF THE ROUTINES CALLED 
;#BY THE “TRAP” INSTRUCTION. 

: ROUTINE 

STRPAS: .WORD STRAPE 
STYPE  ; :CALL=TYPE TRAP+1( 104401) TTY TYPEOUT ROUTINE 
STYPOC Hicalts TYPOC - TRAP+2(1G4402) TYPE OCTAL NUMBER (WITH LEADING ZERCS) 
STYPOS ;:CALL=TYPOS § TRAP+3(104403) TYSE OCTAL NUMBER .NO LEADING ZEROS) 
STYPON ;:CALL=TYPON  TRAP+4: 104404) TYPE OCTAL NUMBER iAS PER LAST CALL’ 
STYPDS Carrs TYPDS §- TRAP+S(1O440S) TYPE SECIMAL NUMBER (WITH SISN) 

SGTSWR ;;CALL=GTSWR TRAP+6( 104406) GET SOFT-SWR SETTING 

SCKSWR + cette CKSWR TRAP+7(1044C™) TEST _FOR CHANGE IN SOFT-SuR 
SROCHR ;;CALL=ROCHR TRAP+10(104410) TTY TYPEIN CHARACTER ROL” INE 
SRDLIN ;;CALL=RDLIN TRAP+11( 104411) TTY TYPEIN STRING ROJTINE 
SSAVREG ;;CALL=SAVREG TRAP+!2(104412) SAVE RO-85 ROUTINE 
SRESREG ;:CALL=RESREG TRAP+13( 104413) RESTORE R0-RS ROLTINE 
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3 
= -SBTTL SINGLE/DUAL PORT RHI1/RPO4/S/6 DRIVER (REV 1.0) 
47 sCOPYRIGHT (C) 1976 

eu? :DIGITAL EQUIPMENT CORP. 
2474 :MAYNARD, HA O17S4 
ey UTHOR(S): JIM LACEY CHUCK HESS 
VP ff RR RRA EER AE REE RE RE REA RRA EERE ERAS RARE RARER FER ELLER GSES 
4° 

e479 :STORAGE FOR RPDS1, RPERI, RPER2, AND RPER3 ON AN ERROR "2" 
2480 sRPERRS _ = RPOS1’ 
2481 TRPERRS+2 = RPERI 
e482 SRPERRS+4 = RPER? 
ees ;RPERRS+6 = RPERS 
e485 O1e10¢ 000009 900009 cO000C RPERRS: .WORD 0,0,0,0 
e486 012196 900060 
2487 
2489 ;TABLE OF DRIVE ACTIVE INDICATCRS (ORVACT=8 BYTES) 
2489 ;ORVACT=0 IF ORIVE IS IOLE 
2499 :DRVACT>O IF DRIVE IS ACTIVE WITH A COMMAND 
ccs sDRVACT<O IF DRIVE IS ACTIVE WITH AN ERRCR RECOVERY CPERATICN 

e493 012110 990 DRVACT: .BYTE G DRIVE O 
2484 Oleiii 200 -BYTE OQ :DRIVE 1 
e495 Olelle g90 -BYTE OQ ;DRIVE 2 
e496 Gleli3 O00 -BYTE 0 ;DRIVE 3 
2497 912114 000 BYTE O ;ORIVE 4 
2498 012115 O60 -BYTE Q ;DRIVE S 
2499 =Ol2116 990 BYTE OQ ;DRIVE 6 
eo Cleli? oc BYTE 0 :DRIVE 7 

e50e ;TABLE OF ORIVE STATUS INDICATORS (ORVSTA=8 BYTES? 
e503 ;DRVSTA=O IF ORIVE IS CFELINE OR NONEXSITENT 
e504 ;ORVSTA>O IF DRIVE IS ONLINE 
cee ;DRVSTACC IF DRIVE IS UNSAFE 

2507 Q12120 000 DRVSTA: .BYTE 0 DRIVE 0 
e508 Oleiel GOG -BYTE 0 ;DRIVE 1 
2509 Ol2l2e 000 BYTE 0 ;DRIVE 2 
2eSi0 Qlel23 000 BYTE OQ ;DRIVE 3 
2511 Qlele4 000 -BYTE 0 ;ORIVE 4 
eSle Qleles 000 -BYTE 0 ORIVE S 
e513 Ql2leb 000 BYTE OQ DRIVE & 
cele 012127 c00 -BYTE 0 ;DRIVE 7 

2516 ; TABLE OF ORIVE TYPES (DRVTYP=8 BYTES) 
2517 ;DRVTYP=0 IF DRIVE IS NONEXISTENT (DRVSTA=O, ALSO, 
25ie ;DRVTYP=1 IF ORIVE IS RPOY 
2513 ;DRVTYP=e IF DRIVE IS RPCS 
2520 ;ORVTYP=4 IF DRIVE IS RPC 
eS21 :DRVTYP=-1 IF NOT RPO4’5/6 



KOS 
MO-11-D2RJB-A, RPCY-S“& FORMATTTER PROGRAM MACY!1 27(655) @7-APR-76 17:59 PAGE 49 SEQ C061 
cRJB.013 SINGLE-DUAL PORT RH11-RPO4’S“6 DRIVER (REV 1.0) 

25e3 012130 009 DRVTYP: .BYTE 0 ;DRIVE 0 
2Se4 Olel3l 090 BYTE Q :DRIVE 1 
eSeS Olel3e 000 -BYTE OQ ;DRIVE 2 
e526 012133 000 .BYTE QO ;DRIVE 3 
e527 912134 090 BYTE 9 ;DRIVE 4 
2528 012135 000 -BYTE Q ;DRIVE 5 
2523 912136 000 .BYTE 0 ;ORIVE 6 
seat 012137 000 BYTE O ;DRIVE 7 

2532 ; TABLE OF pun PORT INITIALIZATION INDICATORS 
2533 :DPINT=O IF INITIALIZATION IS NOT ACTIVE ON THE DRIVE 
eat SDPINT<C IF INITIALIZATION IS IN PROGRESS 
25 
2536 G12e140 000 OPINT: .BYTE Q ;DRIVE 0 
2e$37 Olelyi 000 BYTE OQ DRIVE 1 
eS$38 Olel4e 0° BYTE OQ :DRIVE 2 
2539 012143 000 -BYT 0 ORIVE 3 
e540 012144 000 -BYTE OQ ORIVE 4 
2541 012145 000 BYTE Q ;DRIVE S 
e542 012146 000 BYTE OQ ;DRIVE 6 
cede 012147 O60 BYTE 0 ;DRIVE 7 

eSys ; TABLE OF PENDING DUAL PORT REQUESTS 
eS46 ;OPROS=0 IF THAT A DUAL PORT REQUEST IS NOT PENDING FOR THAT DRIVE 
ents :DPRGS<‘O IF THAT A DUAL PORT REQUEST IS PENDING FOR THAT DRIVE 

e549 012150 C00 DPRGS: .BYTE O ;DRIVE 0 
e550 012151 000 BYTE OQ DRIVE 1 
eS$1 O1215e 200 BYTE O ;DRIVE e 
esSe 012153 900 BYTE 0 ;DRIVE 3 
2553 012154 O00 SYTE OQ ;ORIVE 4 
e554 012155 090 BYTE OQ sDRIVE 5 
2555 Oiels& 000 BYTE OQ ;DRIVE B 
Seee 012157 099 BYTE 0 :DRIVE 7 

2558 ; TRANSFER Hadt FLAG (TRNSWT=1 WORD) 
2559 THIS IS_A_CNE WORD QUEUE. IT WILL CONTAIN THE ADDRESS OF 
cee? "DPB" OF THE 1/0 OPERATION. 

cabs 012160 o0co00 TRNSWT: .WORD 0 
) 

2564 ;SEARCH WAIT KEYS. (SRCHWT=1 WORD?) 
eS6S , ;THIS IS A ONE WORD QUEUE THAT WILL CONTAIN A KEY FOR EACH OF 
e566 THE DRIVES THAT ARE PERFORMING A SEARCH COMMAND FOR THE IO 
2567 REQUEST THAT IS AT THE TOP OF THEIR REQUEST QUEUE. 
cece SEACH DRIVE IS ASSIGNED ONE BIT, STARTING AT BITOO FOR DRIVE S 

cesy Oleise o90000 SRCHWT: .WORD 0 

es7e ;RPO4/S/6 DRIVER ACTIVE FLAG (ACTORV=1 BYTE) 
2573 sACTORV=0 IF ORIVER IS INACTIVE 

ae 
:ACTDRV>O IF DRIVER IS ACTIVE 

e576 012164 000 RCTORY: .BYTE 0 
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2577 
5675 -SOFTWARE TIMER ROUTINE ACTIVE FLAG (ACTSTR=1 BYTE) 
c? SACTSTR=0 IF SOFTWARE TIMER ROUTINE IS INACTIVE 

2590 "ACTSTRIO IF SOFTWARE TIMER ROUTINE IS ACTIVE 
S 

2588 O12165 oes ACTSTR: .BYTE 0 

584 sUNLOAD FLAG (ULDFLG=8 BYTES) 
2585 sULDFLG=0 IF NO UNLOAD COMMAND 
2585 ULDFLG>O IF UNLOAD COMMAND IN PROGRESS 
e587 ULOFLG<Q IF UNLOAD COMMAND IN WAIT GUEUE 

3589 012156 000 ULDFLG: .BYTE 0 DRIVE 0 
2590 Glolb? 900 "BYTE 0 ‘DRIVE 1 
2591 012179 000 "BYTE 0 :DRIVE 2 
e592 012171 eco "BYTE 9 ‘DRIVE 3 
2593 Olel72 900 "BYTE 0 “DRIVE 4 
2594 012173 000 "BYTE 0 ZDRIVE S 
3595 012174 900 "BYTE 0 ‘DRIVE 6 
e596 012175 000 "BYTE 0 *DRIVE 7 

2598 LOOK AHEAD COUNT (LACNT=8 BYTES) 
2509 SLACNT WILL INDICATE THE NUMBER OF LOOK AHEADS PERFORMED 

2601 912176 000 LACNT: .BYTE DRIVE 0 
DB02 912177 000 "BYTE “DRIVE 1 
2603 Olee00 G00 "BYTE 0 ‘DRIVE 2 
2604 012201 alata "BYTE 0 “DRIVE 3 
2605 le2de alata] BYTE oO “DRIVE 4 
2b06 012203 900 BYTE 0 :DRIVE 5 
2607 Olzecc4 co BYTE OO ORIVE 6 
e608 012205 O00 BYTE oO DRIVE 7 

2610 SAVE FEGISTERS FLAG (SAVEFG =1 WORD) 
2611 sSAVEFG <G IF SAVE THE RHI11/RPO4/S/6 REGISTERS WHEN THE 
2612 SOPERATION IS COMPLETED AS PER (OPB+14). 
2613 :SAVEFG=O IF SAVE THE RHi1/RPO4W/S/6 REGISTERS, AS PER 
2o14 : (DPB+14), AFTER AN ERRCR. 

Ebi e12206 cc909C SAVEFG: .WORD 0 

2618 SEEK FLAG (SEEKFG=1 WORD) 
2619 ;SEEKFG=0 IF WHEN THE DISK ADDRESS ISN’ T IN THE WINDOW 
ebe0 ‘FOR A DATA TRANSFER START A SEARCH COMMAND 
2621 SEEKFG(O IF DATA TRANSFER WILL DO IMPLIED SEEKS, 
e622 DISREGARD THE WINDOW 

be 912210 coocoo SEEKFG: .WORD 0 

2626 TIMEOUT TABLE (TIMER=8 WORDS) 
zbe7 THIS TABLE CONTAINS THE TIME ALLOWED FOR AN OPERATION 

2629 Ole2l2 177777 TIMER: .WORD -1 DRIVE 0 
2630 Oleci4 177777 “WORD -1 “DRIVE 1 
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1772777 
177777 

000903 

176700 
ocdeS4 

000504 

991000 

c0d200 

o00ces 

200000 
ococ0e 

903¢4C 

WORD -1 ;DRIVE 2 
WORD -l ;ORIVE 3 
WORD -1 :ORIVE 4 
WORD -1 ;DRIVE S 
WORD -1 ;DRIVE 6 
WORD -1 ;DRIVE 7 

;DATR TRANSFER UNDERWAY INDICATOR (DTUW= A ROR) 
;OTUW<O IF NO DATA TRANSFER UNDERWA 
;DTUW=+N (WHERE N=O TO 7) IMPLIES BATA TRANSFER UNDERWAY ON ORIVE N 

OTUW: -WORD -1 

ATTENTION BITS TABLE (ATABIT=8 BYTES) 
; THIS TABLE CONTAINS THE CORRESPONDING BIT TO EACH DRIVES 
ATTENTION BIT 

ATABIT: .BYTE 1 DRIVE 0 
BYTE e ;ORIVE 1 
BYTE 4 ;DRIVE 2 
BYTE 10 DRIVE 3 
BYTE 20 ORIVE 4 
BYTE 40 DRIVE S 
BYTE 100 ORIVE & 

;RPO4/S/6 TO _RH11 “MASSBUS CONTROL BUS PARITY ERRORS” (MCPE) ALLOWED BEFORE 
:CALLING IT FATAL (MCPEMX=1 WORD) 

MCPEMX: .WORD 3 

:STORAGE FOR RPADR (THE FIRST ADORESS (7767CO) OF THE RH11-’RPO4/S,6), 
;RPVEC (THE VECTOR ADDRESS (254)), AND RPVEC+2 i THE BR LEVEL (5)>. 

RPADR: .WORD 176709 
RPVEC: .WORD 2S4,S#32. 

;MAXIMUM NUMBER OF LOOK AHERDS ALLCWED IS 4 (MXLACT=1 WORD) 

MXLACT: .WORD 4 
:MAXIMUM DELTA DELAY IS 8 SECTORS (MXDLTA=1 WORD) 

MXOLTA: .WORD 8. #64. 
;MINIMUM DELTA DELAY IS 2 SECTORS (MNDLTA=1 WORD) 

MNOLTA: .WORD 2864. 
:MAXIMUM SEARCH FOR I“0 WINDOW IS S SECTORS (MXWNOW=1 WORD: 

MXWNOW: .WORD 5 

;DEFINITIONS OF THE RH11/“RPO4/S/6 ADDRESS INDEXES 

RPCS1=0 ;CONTROL AND STATUS REGISTER #1 .ORIVE REG. 00) 
RP !C=2 WORD COUNT REGISTER ‘NOY A DRIVE REG? 

SEQ 0063 
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2685 000904 RPBA=H -UNIBUS ADDRESS REGISTER (NOT A DRIVE REG) 
2686 000006 RPDA=6 “DESIRED SECTOR/TRACK ADDRESS REGISTER ‘DRIVE REG. 95) 
esse 000010 RPCS2=10 ‘CONTROL AND STATUS REGISTER #2 (NOT A CRIVE REG) 
2698 ocooie RPDSi=le ‘DRIVE STATUS REGISTER (DRIVE REG 01) 
2689 900014 RPERI=!14 “ERROR REGISTER #1 (DRIVE REG. O2) 
2630 g00016 RPAS=16 “ATTENTION SUMMARY PSEUDO REGISTER (DRIVE REG. 94) 
2591 go0020 RPLA=20 "LOOK AHEAD REGISTER (DRIVE REG. 07) 
2692 oo00de2 RPDB=2e DATA BUFFER REGISTER (NOT A DRIVE REG.) 
2693 oco9e4 RPMR=24 *MAINTAINABILITY REGISTER (DRIVE REG. 03) 
2694 900026 RPDT=05 *DRIVE TYPE REGISTER (DRIVE REG. O6) 
2695 000030 RPSN=30 “SERIAL NUMBER REGISTER (DRIVE REG. 19) 
2696 300932 RPOF =32 “OFFSET REGISTER (DRIVE REG. 11) 
2597 000034 RPCA=34 “DESIRED CYLINDER ADDRESS REGISTER (DRIVE REG. i2) 
2698 090036 RPCC=36 “CURRENT CYLINDER ADDRESS REGISTER (DRIVE REG. 13) 
2699 ooo040 RPERe=40 TERROR REGISTER #2 (DRIVE REG. 14) 
700 oo00a42 RPERS=4e ERROR REGISTER #3 (DRIVE REG. 15) 

2701 900044 RPEC1=44 “ECC POSITION REGISTER (DRIVE REG. 16) 
ede Oooo4s RPECO=46 “ECC PATTERN REGISTER (DRIVE REG. 17) 

2704 sRH1I/RPO4/S/6 DRIVER INITIALIZATION CODE 
2705 >THIS ROUTINE WILL DETERMINE WHICH RPOW/S”6 DRIVES ARE 
2706 AVAILABLE FOR TESTING AND SET THE DRVSTA INDICATOR 
o707 TO THE PROPER STATE FOR EACH DRIVE. 
e708 ‘NOTE: THIS ROUTINE CALLS DRVINT 

é ; 
2710 ;CALL 
evi 
7 le JSR PC RPINIT 
e713 RETURN 

( ’ 

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

2717 O12264 104412 RPINIT: SAVREG :SAVE RO - RS 
2718 Ol2266 013745 177776 MOV aePS-(SP) -SAVE THE PRESENT PROCESSOR STATUS 
2719 Olee72 012737 O00240 177776 MOV #(5%32.>, "PS CHANGE THE PRIORITY TOS 
720 012300 004737 Oedeso JSR PC. CLRQUE “CLEAR ALL REQUEST QUEUES 

2721 012304 012701 012100 MOV #RPERRS RI :FIRST ADDRESS TO BE CLEARED 
e7ee 010310 O12702 Ole210 MOV #SEEKFG, Re ;LAST ADDRESS TO BE CLEARED 
2723 Olea! o0Soe2! 1: CLR (R1)+ ‘CLEAR 
2724 Olesis Oeolde CMP R1 Re “ARE WE DONE? 
2725 012320 01775 BLOoS = s1$ BRANCH IF NO 
272h Oleze2 Ole702 012232 MOV #OTUW, Re "LAST ADDRESS 
2727 Oleseh Ole7el 177777 2s: MOV #-1. (R1)+ : INITIALIZE 
2728 Ole332 Oe0l0e CMP R1,R2 : DONE? 
2729 912334 101774 BLOS 6-2 *LOOP IF NO 
2730 012336 005037 012120 CLR-  DRVSTA >SET ALL DRIVES TO OFFLINE 
2731 O12342 005037 Olel2e CLR ORVSTAt2 
2732 Ole346 005037 012124 CLR ORVSTA+4 
2733 Ole3Se 005037 Olelee cLR DRVSTA+6 
2734 012356 013703 012250 MOV RPVEC,R3 sSETUP THE RHIL/RPO4W,S.6 VECTOR 
2735 912362 012723 015130 MOV #ISR_ (R3)+ 
2736 612366 013713 012252 MOV RPVEC +e (R3) 
2737 010372 013704 O122%6 MOV RPADR, RY sFIRST ADDRESS OF RHI! ‘RPOY 
2738 012376 012764 OO00040 oon0l0 MOV BOs. RPCS2(R4)” :MASSBUS INIT 
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ORVINT: 
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6 DRIVER (RES 1.0) 

Ri :START WITH DRIVE O 
RO, ORVINT “INIT THE DRIVE 
4§ :"OVA’ NOT SET OR PARI7Y EPRIS 
S$ “NORMAL RETURN 
PRVSTALRI} “SET DRIVE STATUS TO OFFLINE 
RI :G0 TO NEXT DRIVE 
atc? Rl :MASK OUT UNUSED BITS 
3$ -BR IF MORE DRIVES TO 60 
a7 RL START WITH ORIVE 7 __ 
zaPS :CLEAR THE PROCESSOR STATUS ; 
OPINT(R: 3 =WAITINS FOR DRIVE TO SWITCH PORTS ° 

:BR NOT WAITING 
OC SET IE -SET INTEQRUOT 
PINT RL} :DRIVE $i SWITCHED PORTS * 
RI 60 To iO NEXT DRIVE 
b$ :CHECK NEXT DRIVE 
(SP°+, 3aPS : RESTORE THe PRCCESSIR S7ATUS 

:RESTORE RO - RS 
PC : BYE-BYE 

ON ROUTINE 
UTINE DETERMINES IF A ORIVE EXIST AND IF IT [5 
’S/6. IF IT IS, A “READ-IN PRESET” IS ISSUED ANC EMT22 
CA "I". THEN’ MOL, OPR, ORY, AND WW ARE CHECKEL T3 

Y ARE ALL ON A *:". AND DEPENDING ON TREIR STATE, 
THE PROPER CONDITION. 

SORVNUM, RL sORIVE NUMBER TO Ri _ 
RPACR RY ;UNTBUS ROORE Ss OF RHIL RP24-5-6 RPS! 
RO. ORVINT CALLED BY A JSR 

TERROR OCCURRED (PARITY) 
:NORMAL RETURN 

RS,-(SP) “SAVE RS 
ORVSTACRL :START DRIVE STATUS AS OFFLINE 
ORVIYPIRI) :CLEAR THE CRIVE 7YPE INDI=n OR 
ULDFLSi RL) :CLEAR THE UNLOAD FLAG 
Ri AECS2.RY) SELECT Q DRIVE dooms pee e 
sill. RPCSI;R4) :09 A DRIVE CLEAR COMMAND .$ SEIZE OSr.E> 
eb1Tle, RPCSE.RY ) ANONERTSTENT ORIVE? 

Po SET.IE :GO SET "IE" WITHOUT A “TRE” 
&§ ;LEAVE THIS ROUTINE 
DRVSTALRI} >SET ORIVE STATUS TO CFFLINE 
SBITLL,RECSi.\R4)  <SEE IF ORIVE AVAILABLE 
7s :8R IF ORIVE NOT AVAILABLE 
RO,RO.RP ‘Bead THE DRIVE TYPE RES. 

sERROR RETURN ACCRESS 
.SP34,R5 sPLT DRIVE TYPE IN RS 
OL ORVTIE RI, = SET RFQS INDICATOR 
seUdc0, PS 71S T° A SINGLE PORT RPC4* 

SES CC6S 
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“Orit DORIE-A, SEl4 5 6 FORMATTTER PROGRAM MACYIL 27/655) 27-APR-76 i7:59 PAGE S4 
22ats 213 SING-E DUAL SORT RHI] RPOW S & DRIVER (REV 1.0) 

2793 012804 90143) SEQ 2s BRANCH IF YES 
2794 212606 922705 22802 “MP we4020, 85 :IS 17 A DUAL PORT RPCY? 
2735 913612 00142. BEQ 2g -BR IF YES 
e758 Seb15 Lieto 00002 912135 MON B2,ORVTYP.RI;  :SET REOS INDICATOR 
3437 dj5e52 435756 OSS5F CMe #24021. R5 :SINSLE PORT RPOS ? 
379g (13626 691420 REO 2s “BR IF YES 
2799 912530 Oze70S 224021 MP #24021, R5 -DUAL PORT RPOS * 
2970 913634 001415 3E9 2s -BR IF YES 
29>! 919626 Lle7vbl ocoNo4 2:21:36 ‘VB oY SRV TYPCRL} ;SET RPO INDICATOR 
3852 O1e644 See705 oztdz2 CMP 2002.8 SINGLE PORT RPOG ” 
2853 Slesso oci4cr . BED 2s :BR IF YES 
esc4 Ole6S2 Jee7IS OerCee cue 824922,.R5 “DUAL PORT RPOG ? 
2895 912656 S01404 3EQ 2s :8R IF YES 
2806 Cle660 ilerhl l77r77 912232 MOVB B= 1L DRVTYPiR1L) SET INDICATOR TO ‘OTHER’ 
S697 012665 OOO446 . &$ . EXIT 
2979 C1670 StovHe OC2!2: 2§: MOV gi2l,-.5P) -09 8 “REAS-IN PRESET” 
2899 Cleb7s 004037 O17374 158 RO, WRT. RP 
2819 Sle7o0 Goce RP>Si 
33il Qierd2 613630 5 
25:2 O1e704 O12er46 219000 MOV e91T12,-'SP) -SET FMTo2=! 
26:3 Olevia 904037 917374 SSR RO, WRT. RP 
eS!4 S3iE715 pcos RPOF 
28's Olorie 6130 gs 
e8:& Slored Souse? avers JER RO,RO.RF -READ PPOS! 
25:7 919724 9docte RPDS) 
3818 312726 013930 6S 
28:39 Aler3o 92655 MOV (SP34,R5 :AND SAVE IT IN RS 
2829 Cisrze Logg BPL 45 RANCH IF ATASD 
2921 3125734 16164 912294 ono0l6 MCVB ATABIT {RL +, rasiaan -CLEAR ATTENTION BIT 
eSee Olev4¥2 OONNS7 OI7Zl4 Jéa RO.RO.RP sFIND OUT WHY ATASL 
e823 C13746 900014 RPER] 
2624 O1e750 013030 as . 
2925 Oie7S2 006126 ROL (SP)4 “31S IT UNSAFE? 
2255 Ce7s4y roend4 PL 4§ :BR IF NCT 
2927 Sle7S& llevel ivrr7r g:ei25 MOVB  a-l,O8VSTAIRI) :SET UNSAFE INDICATOR 
2825 91764 090497 BR 6S sEXIT 
2829 ODle766 0951 4S: COM RS “CHECK MOL, DPR, DRY, AND VV 
2839 O1e770 O42705 1687077 rc s¢CcBITL2'Bl Toa! Bl 7Or'BI Toe R 
2831 Ole774 OC1002 BNE 6$ ;BRANCH IF noe DPR, CR, OR vv IS CLEAR 
2832 Olev7e 11276] ocd: Clelec MOVB = BL_DRVSTG(R!) :SET ORIVE STAtUS TO ONLINE 
e823 £13994 295720 BS: TST Ros + i STEP OVER THE ERROR ne 
2634 013006 300410 eR EXIT 
e825 013012 996301 7§; ASL CHANGE INDEX 19 ADDRESS WCROS 
eS% C120l2 01276! 622720 c:2e2le MOV Rb ooo. TIMER)! - START e SEC TIMER 
2837 913020 06201 ASR RI RESTORE Rl 
e926 Cl30e2 li276l i777??? obe14C MOVE © B-1,DPINT(RI’ -SSET PORT INITIALIZE INIDICATOR 
S626 913030 OC1egcS gs: MSY (SP 3+, R5 : RESTORE RS 
e842 313032 00Ce00 RTS RO EXIT 

cose sREGUEST PRE-PROCESSOR-HANDLES SUBSYSTEM REQUEST 
es ww ; 

DEW - ogo. 
Zee ; JSR RO, 28RFOY :CALL "HE RPC4Y.S.6 DRIVER 
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DO& 
ROSH S & FIRMATTTER PROGRAM MACY!! 27.655° 27-APR-76 7:59 PAGE SS SE3 2°67 
SINGLE DUAL OORT RHI] RPOY S & DRIVER «RES 1.0) 

: PNTADR SADDRESS SF POINTER OF DRIVES PARAMETER 9LGC¥ 
: RETURNI *RETURN HERE TF QUEUE IS FULL 
: RETURN :RETURN HERE IF REQUES” IS IN CELE Of “ESE 

:I5 AN ERROR CONDITION 

PL3THE TTT RPO4: = MOV SaP5,~- SP: “SAVE THE CALLING STATLS 
013°3° bi 226s LTTTTb MOV RPVEd+2 gees = DON'T ALLOW ANY RPQU/S/6 INTERRUPTS 
tlevar 0000! Sye1sy MOVB BL ACTDAV “SET "ACTIVE DRIVER” erat 
104412 SAVREG :SAVE RO - RS 
911992 MOV (RO) RO >PICKUP THE ORIVE PARAMETER BUICK POINTES 

ocools CLR 16(Re: “CLEAR THE STATUS/ERROR INDICATOF 
Wi20k MOVB = (Re) RI ‘PICKUP THE ORIVE NUMBER 
Jig?ts Clzz48 MON REACR RY SUNIBUS ADDRESS OF RPCS1 
305761 913126 TSTB. ss DRVSTALRI. ‘CHECK DRIVES STATUS 
9¢3014 8G’ 1S :BRANCH IF ONLINE 
LOSTEL O1216 7579) ULOFLGSRLS “UNLOAD COMMAND IN QUEUE? 
691036 BNE 3$ -BRANCH IF YES 
1OS76! 1214 TS? DPINT:RL? “TRYING TO INIT THE DRIVE 
091942 BNE $3 :BR IF YES 
024037 O12476 TSR RO, CRVINT 0 INIT. THE DRIVE 
OOO434 aR ug ‘eeRon RETUR 
10S76: O12122 TSTB 0s DRWSTAR} IS DRIVE STATUS CNL INE? 
OC344E BLE $ :BR 
TOS7e: o12is2 Ig: TSTS  DPRIS:RI: sSUTSTANDING PORT REGJES? FOR THE SRIVE ° 
00:031 ONE $s :BR JF YES 
CISi64 90co1c MOV RI RPCS2( RS) : SELECT THE ORIVE 
075637 Cet3%6 ISR RD. DRVQLE :PUT THIS REQUEST IN GueuE 
330460 BR 9 : UE UE IS FULL 
Y22e7be 000193 900002 CMPB) «#103, 2c RD. iS THIS “REQ. FOR AN UNLCAD” 
991903 . SNE 2s RIF 
L266] 77777 CZlbe | MOVE 8-1 ULDPLS.81, ee Fae “UNLIAC IN JUELE™ Flas 
195761 CQLz11¢C es: TSTB =o SRVACT.RE: -I§ THIS DRIVE ACTIVE: 
901043 BNE 9$ -BR IF YES 
004737 013326 ISR PC OP :SALL THE OPTIMIZER 
OOS440 SR as 
512762 iegocnd socc:s 2s: Moy BBITIS'BITI 2.16. RE) SET THE “UNLOAD IN QLELE™ ERGOR Fas 
999434 9R ‘ExT 
904737 914436 4g: TSR pe cI7 :SC HANDLE THE PARITY ERRIR 
A943) BR 9 
09403? 920246 58: “SR RO, ORVOUE PUT REQUEST IN GUELE 
300431 BR 9S ‘JEU UE IS FULL 
§32714 900190 BIT sBIT06, RY) -I5 "JE" SET ALREACY ° 
001023 BNE 9§ -BR IF IT IS 
604737 617704 JSR PC SET. IE :SET INTERRUPT 
p00420 BR 8$ ;RETURN, REQUEST IN QUEUE 
19576} Ol2l2c &$: si DRVSTA. RI} SEE IF DRIVE OFFLINE OR UNSAFE 

ate yyo000 anol MOV eBITIS!SITLY, 16, i3t -SET OFFLINE ERROR YNOIZATOR 
105761 (12130 7ST DRYTYP.RI) :SEE iF OFFLINE SR NCNENISTENT 
001067 BNE 9$ IF OFFLINE 
Ole76e ic0toe cocols MOV sBITIS'BITOL, reife) -REPCRT DRIVE NONENISTEN? 
900403 BR 8s O 1) EXIT 
Me7Ge 119005 OSCS16 7S: MOY BGITIS#S2 712, 16. as iDRIVE 1S og NSAFE 
se a4i3 gS: RESRES RES"LRE 99 - 



MO-12-CORIB-A, RFO4 5.6 FORMATTTER PROGRAM MATYL! 27.655) 27-APR-"6 i7:59 PAGE 56 
DIRIB.O13 SINGLE SUAL SORT RH1L RPOY S & DRIVER .BEV 110) 

2901 913304 05720 “sT (RO + SETUP FOR NORMAL RETURN 
$335 542308 00040 BR 198 cP ANTSH UB, THEN EXIT 

rw) eb Lb - e453 O13310 10441 2§ RESREG Rd 
e984 013312 ocsT2e0 i0$: TST iRO)+ CORRECT THE RETURN ADDRESS 
2395 913214 1050 7 Oz184 CLRS == ACTOR’ : SLEAR "ACTIVE ORI VER” FLAS 
3955 013320 Crosar less MOV LSP 1+, 2aPS SRETURN “PS” TO USER LEVEL 
23k, 613324 300200 RTS RC :PETURN TO CALLER 

$273 : OPTIMIZER-CALLED FOR A PARTICULAR DRIVE 

ésll ;CALL 
=912 : MO\ sDRVNUM, 21 SORIVE NUMBER TO Pi 
33:3 : JSR PC, OPT :SETIP A COMMAND 

es'5 013325 104412 SPT: — SAVREG ;SAVE RO - RS 
eSi€ 013330 13746 17777 MOV 2aPS,-.SP> SAVE PROC. aentus 
2917 013334 146137 012234 212162 BICB RiABIT (RI SROHWT "SEARCH WAI?” 
e712 913342 OOu?ar 25422 r5R PC. GETREQ ;GET “par POINTER CF REGUES" 
2318 013346 005792 TST Re i1S THERE A REQUEST IN GUELE? 
2929 013350 001505 Bo. 78 :NO--BRANCH TO EXIT 
2Se: 013352 O92764 10900 s00012 BIT aBITL2,RPDSI(R4)" ;1S MOL STILL SET ° 
2922 013366 901404 BEQ 95 :BR IF NOT 
e923 013362 032764 o0010 oocCie2 BIT SEITE,RPOSICRY) ':1S WV SET ? 
e824 913370 301903 ; BNE 10$ :Q8° IF IT IS 
2925 913272 004037 O1e475 Qs: JSR RO, DRVINT ;SEE IF ORIVE STILL ONLINE ° 
2926 913376 00470 BR 6S PARITY OR ‘OVA’ NOT SE~ 
eser O13400 105761 012120 10$: STB ORVSTACRI} 1S DRIVE ONLINE? 
e928 S13404 903014 BGT 1§ :YES--BRANCH 
2929 913408 04737 oe0444 JSR PC POPQUE :NO--REMOVE REQUEST FROM 7.£-£ 
2930 O13412 dle7b2 140009 coceie MOY aBtTIS!B7T!4, Leche) _;SET OFFLINE STAT—S ERace INDILATIS 
e92: C13420 .0S761 O12182 TST DRVSTA-R1) "TS DRIVE UNSAFE 7 
2932 013424 195064 BPL 8S BR TO EXIT IF NOT 

| 3933 913426 Oie7be 110009 once MOV BBITIS!BIT12, 16, ist “SET UNSAFE STATLS ERROR INDICAT 28 
1 2934 913434 900465 BR og :SRANCH TO EX!T 
| 2935 013436 012746 000111 L$: MoV Bill,-<SP) :LORD COMMAND ONTO THE S7Qcx 

e936 Ol3d42 004037 917374 yoR RO, WRT. RP :LOAD THE REGISTER 
2937 13446 oog00c RPCS1 SREGISTER INCREMEN” 
2938 Q134S0 013560 63 SERROR RETURN AODRESS 

| 2§39 9134Se 032714 oc4909 BIT aBIT11, (FY: : DRIVE RYRILRBLE ” 
i 259 «013456 0014e7 BEG 53 :8R 
| 294! O13460 122762 000150 coon02 CMPB W150, 2. R2) 31S tHE NREQUEST FOR 1 0° 
| 8942 O12466 39e403 BLT 25 : YES--BRANCH 

2943 913470 904737 oO140e2 ISR Po cry CALL THE COMMAND INITIA™ SR 
e944 013474 00440 BR 9s ;BRANCH TO EXIT 
e945 913476 905737 912232 es: TST OTUW ;DATA TRANSFER UNDERWAY” 

i gO4— 913592 902012 BSE 48 YES--GO START A SEARCH 
| 2347 913504 005737 O12210 TST SEEKFS 390 IMPLIED SEEKS? 
, 2948 013510 100464 BMI 33 : YES---BRA 
| €94§ 013512 004037 014772 JSR RO.LA :NO-=DO LOOK AHEAD 

2950 0135i6 occ4e? BR 8$ RETURN HERE CN A PARITS ERROR 
295: 013520 000493 BR 4§ $9 START A SEARCH 
este 013522 004737 913606 38: JSR Po.CIL START A CATA TRANSFER 
e552 O135e6 OoC423 BR 8$ 
254 013539 994737 212714 43: ISR Po.o13 START A SEARCY 

eee oo —



FO6 
MO=!1-D2R 78-8, SPC4 S.6 FORMATTTER PROGRAM MACYL] 271655} 27-APR-76 17:59 PAGE 57 SEs 2Ce9 
TIRE. 513 SINGLE DUAL FORT RHLi RPOWS-6 DRIVER «REV 1_0) 

2955 9:3534 o00420 8K 8$ -GO TO THE EXIT 
2356 912536 ui i i 1rrere 912180 «SS: MOVB Wi aQPRaSiRL) Ey PORT RE GUEST INDICATOR 
2957 913544 i Moy CRESS WORDS 
2958 013546 ASL Rie CONVERT 70 WORD INDEX 
2353 013550 press 023420 Ol2212 MOV #19000. TIMER R3! “START 19 SEC TIMES 
2963 013556 GO00402 BR 3 -EXtT , 
2961 013580 O04737 014436 bS: JSR Po .CI? :PROCESS THE PARITY ERRSP 
292 013564 032714 000109 “§: BIT e6tTO6, .RY) -SEE IF ‘IE* ALREADY Ser 
2963 013570 9010 BNE 3 :BR IF SET 
2954 O13S5re SOWP3r OLrro4 JSR PC SET. IE :SET "IE" WITHOUT A “TRE” 
2565 913576 Ol2637 177776 8S: MOV (SP 3+, aePs *RESTORE PROC. STATUS 
2966 0613692 194413 RESREG ‘RESTORE RO - R5 
235° 913624 932207 RTS PC 

2369 sCOMMAND INITIATOR 
esre : 

esr) » CALL 
eave : MOV SORVNUM PL :ORIVE NUMSER 
3973 : MOV s0PB, F2 :ADCRESS OF OPB 
3374 : SR p>,ct :CI?= CI1,CI3, OR CI4 
297s : WHERE: 
2975 :CIIZDATA TRANSFER 
27? :CI2=SEARCH REQUESTED BY DATA XFER 
ease : -CI4=NOT DATA TRANSFER 
€ 

2980 313606 OO4737 O20444 Cli: ISR PS POPQUE sREMOVE REQUEST FROM “DRIVES WAIT” QUELE 
298i C13612 010237 012160 MOV Re. TRNSHT -PUT REQ. IN TRANSFER WalT SLELE 
2282 0136:6 019202 MOV :OP8 ADDRESS TO R3 
2983 913620 013704 212246 MOV REARE RY -RPSS! ADDRESS 
2984 013624 O:0164 O00010 MCV RI. RPES2(R4) :SECECT DRIVE 
2985 013630 062703 ofCd04 ado 4°R3 :DESIRED WORD COUNT 
2386 913634 O62794 conde ace 22 RY =RPWC ADDRESS 
2987 012640 012324 MOV (R34, (R44 :LOAD WORD COUNT 
29988 Ci3b4e 012324 MOV (R3)+, Rat :. JAD BUFFER ADDRESS 
2985 013644 0120346 MOV 3} +. -(SP° :LOAD SECTIR AND TRACK 
2996 9136468 004037 917374 JSR RO WRT. RE “CALL THE LOAD(WRITE) ROUTINE 
2991 013652 000906 RPDA sINCEX OF REGISTER TQ LOA 
2592 O13684 014436 CI? sERROR RETIRN AOCRESS 
2353 0.3656 012346 MO' (R214. =. SP) ‘LOAD CYLINDER ASCREES 
2994 SI3669 804937 017374 ISR RO WAT RE 
e995 C3664 900034 RPCA 
2836 C1266 314436 CI? 
2397 013670 O1se46 orooce MOV 2 Fe) -.SP. :LOAC "LOMMAND+33°, “ALTBALE", AND “ESE” 
ESSE 913674 004037 C17374 JSR 5, aRt RP 
2399 913790 000009 RPCS: 
259 913792 C14436 CI? 
3301 913704 010137 Olee32 MOV R1 CTUW :SET “DATA TRANSFER UNCERLAY” 
2002 813710 090137 C1449 IMP crs 
3903 013714 013704 12246 213: MOV RPROR, RY ;RPCS1 ADDRESS 
2204 013720 O101€4 000019 MOV RI, RPCS2 RY) :SELECT DRIVE _ 
S245 913704 Olez4_ d5C012 MCV 12:R2).-. SP. -CESIRED ZYLINDER ACCRESS 
2°°& 913730 004927 0173574 JSR RO. WRT .RP 
solr Ois734 900034 RPCA 
SoSE «S13726 OL4436 C1? 



GO6 
MO=t1-P7R7B=A, REG S 6 FORMATTTER PROGRAM MACY! 27 (855) 27-APR-76 17:59 PAGE SB SE £075 
p2R38 81 SINSLE DUAL PORT RH11 RPON-S-6 DRIVER (REV 1.0) 

209 (913740 116203 230319 MUVB —s-: 10(R2),R3 -PISKUP SECTOR ADDRESS 
319 313744 «163703 912282 SUB MXWNDW, 93 -BACKUP BY MAX. SEARCH FOR I-06 WInlSh 

3511 O137s0 coe0de2 BGE 13 
3J:2 013752 O62703 000026 ADE #22. ,R3 
3013 913756 O10346 1S: MOV R3,-{SP) :COMBINE THE ADJUSTED SECTOR WITH 
3014 C3760 116266 900011 20000) V8 LLLRe. LLSP? THE DESIRED T 
3201S 013766 OO4O37 017374 JSR RO, WRT. RP :LOAD DESIRED FRBSK & SECTO 
3016 O13r72 socoos RPDA 
39:7 913774 914436 CI? ; 
35:9 513776 91274 990131 MOV #131,-.5F) -START A SEARCH 
3019 O:4092 Oo403" O17374 sR RO. WRT. RP 
29290 914098 30c900 RPCS)} 
3021 014910 914436 _. a19 . 
Zoee O14012 iS6137 012234 012152 QISB 0 ATASIT: RI. SRCMAT SSET “SEARCH walT™ KE: 
3533 914929 000567 BR CI 
3534 (914022 313708 O12246 SI4: 0 MOV RFACR, Rd :RPCS1 ADDRESS 
2925 ot4oe6 019164 4900019 MOV RL, RPESACRY: :SELECT DRIVE 
3226 914032 126203 9090Le MVS BRE) RS -PICKUP THE REQUESTED COMMANC 
3037 914036 122783 ©2013! CMPB «131,93 ;15 IT A SEARCH COMMAND? 
3528 914042 001007 BNE 1$ *BRANCH IF NO 
3259 O14D44 Ol6e46 9000!0 MOV tO°R2),-<SP) ‘LORD DESIRED TRACK 3 SE7T 
3036 914056 O94027 O:7374 TSR RO WRT RP 
303; 014054 oootds RPDA 
3933 9149S6 014436 cI? ; 
2933 914060 609493 BR 3 G0 LOAD CYLINDER 
3034 314062 122793 ondio0s i$: “MEBs 105,23 :1S IT @ SEEK COMMAND 
3035 914966 001007 ; BNE 33 >BRANCH IF NC 
33326 614070 Olbe4e ccdole 2s: MOV 12(R2),-.SP} sLOAD DESIRED CYLINDER 
3937 914974 004037 017374 JSR RO WAT. RP 
2°38 «69!4j09 90C934 RPC 
363g 914102 914436 CI? 
3045 814104 OO0S46 BR cI 
3541 Si4i96 122703 oOclis 3$: CMPB saw 1S.R3 -IS IT AN “OFFSET™ SCMMAND’ 
2342 Cl4li2 961013 BNE 4§ -3R IF NO 
3393 S14i1§ 004R37 cir2is JSR PC, RO.RP : MERGE THE OFFSET VALUE INTO 
3344 814129 090932 RPOF ZBUY SCN'T CHANGE THE LOPER 
2545 Ji4is2 019436 CI? 
Sue Sl4ic4 116216 909001 MOvB 1,.82)..5P: :BYTE WHEN LOADING 7! 
3747 014130 O04037 917374 SR RO, WRT .RP *RESISTER URPOF) 
3048 «934134 209032 RPOF 
2349 O14236 34436 CI? 
3955 a14i49 390530 SR cI 250 START THE COMMAND 
2381 014142 122703 000107 43; CMPQ) sw 107,.R3 :I§ 27 A “RECALIBRATE™ COMMAND? 
305 14146 001525 BEO C16 “BRANCH IF YES 
35€3 914150 122703 000117 CMPB = sa8117,R3 :IS IT A RETURN TC CENTER” 
arty 914154 OOlsz2 BE9 CI6 *BRANCH IF YES 
3555 914156 1ee753 000103 SMPB #103, 93 !IS IT AN “UNLOAD” COMMAND” 

ses biases poroie nono, si21ic a RVACT(RL) Beene TF a ASTIVE JNOICATOR 
2362 314172 10806: tees CLR £1 2 PRL : PUT Ove dyerae tt fF FLINE 
27E9 Clat7e 112761 ODCO0: cleLeb MOVB sgh, POF E RL) “SET “UNLCAD IN PROGRESS” Fras 
27E5 C1424 «91534 MGY R3. =P) :START THE “UNCOAD™ COMMONS 
see, St4ECE «904527 017274 JSR RG WR? RP 
3252 FinEt2 3C2C9¢ RFS) 



HO6 
Moat i-D2RI8-A, RPOY 5.6 FIRMATTTER PROGRAM MACY!! 27.655) 27-APR-76 i7:59 PAGE S9 SE2 2071 
prar!e.513 SINGLE DUAL OORT RH1L RECY S & DRIVER iREV 1.0) 

3053 014214 214436 Ci? 
3284 O14E16 §=90029" 7 RTS pe sRETURN TO USER 
3555 014220 122703 200143 S$: CMPB #1 43,3 -IS IT A "SET FORMAT" COMMANE ’ 
356 914224 OC1O14 BNE b$ : BRANCH iF NO 

3367 Sl4tce OO4O37 017224 SR 80 RD.RP -REAS THE OFFSET REGISTER 
3968 014332 C0032 RPOF 
3363 914234 014436 . 21? 
S570 «014236 118266 20000: o09C5C: MOVB Re) 1 SP) COMBINE “FMT22" "ECI", ANS "HCI" 
30°) 014244 O04037 61737 J5R C.WRT OR "LOAD “FMT22", “ECI™, AND/OR "HCI". 
S73 491425C 900932 RPOF 

3°73 914252) S14436 CI? 
3574 914254 300436 BR 128 
3275 914256 122703 900141 6S: SMPB se 141,R3 -IS IT A “GET REGISTER" COMMAND? 
337s «Cl¥eb2 951023 SNE 10$ :BRANCH IF NO 
Seo* Ald264 916203 coooce 7S: MOV &(R2) 23 “POINTS TO 1ST GDDRESS OF WHERE 
cn: :TO PUT THE REGISTER(S) 

2979 O:427G 116237 900019 01430& MOVE 10<Re). 98 -INIT. THE INDEX FOR THE FIRST RE3 
3589 314276 116205 999011 MovB Aoi Re RS S INDEX OF LAST REG. TO MOVE 
338; 914302 00403? flT214 93: JSR 5.AP >READ RPO4/S/6 REGISTER 
2789 914306 099000 3s: RPCS! “INDEX OF REG. 70 REAC 
323 014310 014436 CI? 
3084 O143le 012623 MOV (SP)4, (R304 :GET THE CONTENTS OF RHL! RPCH-S & RES. 
35995 014314 023705 014306 CMP 33.5 LAST RES. BEEN READ’ 
3996 314320 O01414 BEQ ios RET OUT IF YES 
3537 914302 62737 oo9CcOf2 214206 Add #2,98 - INCREASE THE INOEX BY 2 
3988 014330 009764 BR 8s =LOOP--MORE TO READ 
3989 014332 122703 cCOO14S 10S: MPR  #8!4S,R93 -$5 IT A “SELECT CRIVE™ COMMAND? 
3090 614336 O51405 BEQ 128 :BRANCH IF YES 
309] 914340 910346 Li8: MOV R3, -(SP) = OAD THE CCMMAND 
3092 o14342e 004037 017374 JSR RO? WRT. RP 
3093 014346 900900 REss) 
3094 O14350 014436 CI? 
3995 Ci¥3Se 004737 g20444 123: JSR PC POPQUE sREMOVE REQ. FROM QUEUE 
3995 614356 OS276e O9Ge02 2ecn: BIS apt 07, 16(R2; SET THE “CONE” BIT 
3567 014364 OOS737 Cle2de TST SAV >SAVE THE SHII-RPOW/S/6 RESISTERS” 
3092 014370 100002 BPL ca ; BRANCH IF NO . 
3395 014372 CO4737 O17SE6 JSR PC. SVRH1! rYES--G0 SAVE THE REGISTERS 
3199 014376 900207 338: RIS ps :RETURN TO USER 
3151 614400 006301 CIS: = ASL Ri 
3132 914402 012761 O0i7S9 Oleele MOV #1090. . TIMER: RI}: -SET A ONE SECOND TIMER 
3593 C144195 90620) ASR RI 
3:54 S1s412 12761 900091 ol21l6 MOV8  &sl,ORVACTIRL)  :SET THE DRIVE ACTIVE 
3:05 O1N4e0 000207 RTS pC >RETURN TO THE USER 
ZI0E O14422 010346 clo: MOV R3,-(SP) "LOAD THE COMMAND 
3:97 914424 004037 01737 JSR RO’ WRT. RP 
2'fe O144se coocoo RPCS1 
319§ 914432 014436 Ci? 
21:3 914434 09761 8R CIS 
Sit] O14436 932764 10000 a00f10 CI7: BIT sBIT12, RPCS2(RY) jORIVE NON-EXISTENT ” 
Zii2 O14444 001034 BNE C18 BR IF YES 
2113 Olas4e 005792 1S: TST Re -ANYTHING IN QUELIE ° 
3:14 O14450 OO140S BEQ CITB BR IF NOT 
Site AryysS 8la7e2 194eNN Gootls MOV aGITIS'SITLL, 16.48 :SET “PARITY” ERROR INCISA7OS 
STE Fy44b9 904737 C1 rEEE JSR PC .SYRHI 260 SAVE THE RHI1 RPCY S § RESTSTESS 
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 RIB-A, RPOY-S.6 FORMATTTER PROGRAM MACY!! 27.655) 27-APR-76 i7:59 PAGE 60 SES C072 

3 SINGLE DUAL PORT RHIL-RPOY 5.6 DRIVER LREV 1.0) 

OL4464 012746 009111 DI7B:  MUV #111,-(SP) :00 A “ORIVE CLEAR” 
024470 004037 31737 JSR RO, WRT. RP 
o14474 00000 RPCS] 
OL447& 014536 crg 
M1400 004737 o20226 ISR PC EMPTY -EMPTY THE QUEUE 
Ciy45C4 105061 4S1SI&6 CCRB so ULOFLG.R1) “CLEAR THE UNLOAD IN QUEUE FLAG 
914510 195061 O12!10 AURB ss DRVACTIRI) :ORIVE IS IDLE 
014514 O20137 Ole232 CMe R1 OTL “IF THIS CRIVE HAD AN I/9 REQUEST 
014520 001905 GNE 1$ -IN PROGRESS CLEAR ALL OF THE FLAGS 
914522 905937 o12160 CLR TRNSUT 
914526 Olov3r lterr? 012232 MOV 8-1, O7W 
914534 300207 18: RTS PC 
014536 1044le C18: SAVREG _. . 3SAVE 80_- RS 
614540 032764 019009 onool9 BIT WEITI2.RPCS2:R4)” :IS ‘NED’ SET ? 
e1ysye 901902 BNE 1$ :SR IF YES 
o14ss9 4995091 ALR R1 
9145Se 005003 CLR R3 
O14SS4 10S°61 012119 lg: TSTB =—sOORVACTR1) sORIVE ACTIVE? 
014560 001443 SEQ $ ?SRANCH IF NO 
O14562 013702 912160 MOV TRNSWT, P2 -GET THE “TRANSFER WAIT" QUELE . 
014566 020137 Slee32 CMP Ri, OT :OID THIS DRIVE HAVE AN I’2 IN PROGRESS” 
O14s7e 001402 BEO 2 -BRANCH IF YES 
014574 904737 Geode JSR PC GETREQ “GET THE DPB POINTER 
314609 ocs7fe 23: TST Ro “QUEUE ENTRY FOR ORIVE ” 
914692 OOL4I5 BEQ 4§ - -BR IF NOT 
514654 o32764 o1ocec sacoic BIT #BITLO,RECS2.R4)’ - "NED? SET ? 
934612 001404 GEO 33 -BR IF NOT 
Si4614 Ole7be 1c0002 on001s MOV SBITIS'BITO!,18(Re) -SET DRIVE NON-EXISTENT’ INDICATOR 
d14622 o00495 . BR ug . SONTENUE 
914524 Ol2762 102000 OOCOIS 38: MCV #BITIS'BITIG, 16h) .SET “NON-CLEARASLE PARITY” ERROR INCISATOR 
O!4632 O04737 O17S66 JSR PC. SVRH1 1 :SAVE RHLI/RPO4/S/6 REGISTERS 
914536 012763 177777 Cle2!2 48: MOV #-{ TIMER.P3)  :STOP THE TIMER 
5i4644 105961 O12119 CLRB = ORVACTLRI) SE’ “DRIVE ACTIVE" TO IDLE 7 
C14o50 020137 012232 CMP R! OTUW :15 THIS DRIVE SETUP FOR A TRANSFER 
914654 001905 BNE 5§ :BR IF NOT 
N14656 012737 177777 912222 MOY 8-1 DTU :RESET THE INDICATOR 
O14664 005937 O121e0 CLR TRNSWT CLEAR THE TRANSFER QUELE 
014570 105061 912156 cS: CLRB = ULDFLG(R})_ CLEAR UNLCAD FLAG 
914674 032764 919090 s90010 BIT #8IT12,RPCS2:R4,' =°NED’ SET ° 
914702 001021 BNE 6$ :BR IF YES 
614704 o0Se201 INC Ri :MOVE T2 THE NEXT DRIVE 
014706 062703 9ordde2 ADD 82,3 
O147le O4e701 177778 BIC #t¢7.R1 
014716 00131 . BNE 1§ :BRANCH IF MORE DRIVES 
914720 012737 177777 01223 MCV 8-1, OT :NO DATA TRANSFERS UNDERWAY 
014726 005037 O12160 CLR TRNGWT CLEAR THE ’TRANSFER WALT’ QUEJE 
914732 004737 O26e50 ISR PC, CLRQUE “CLEAR ALL OF THE REQUEST QUEUES 
014736 O1e764 o00d40 90c010 MOV #BfTOS.RPCS2<R4)’-D0 A MASSBUS INIT. 
014744 O00406 BR 7$ ; CONTINUE 
O14746 004737 Oc0326 bS: JSR PC, EMPTYQ :CLEAR THE ORIVE'S QUEUE 
014752 105061 O12120 CLRB ss ORWSTA‘R1L} :SET DRIVE T) OFFLINE 
014756 105961 01213¢ CLRE = ORVTYPcR1) :CLEAR THE DRIVE TYPE INDIZA7OR 
914762 904737 917704 7S: JSR PC, SET. IE :SET "IE" WITHOUT “TRE” 
Pi47EE 1 O4412 RESRES :RESTORE RQ - RS 



JO6 
NO-21-D2RIB-A, RPO4.S.6 FORMATTTER PROGRAM MACY!1 27(6SS) 27-APR-76 17:59 PAGE 61 SEa 0073 
2RIB.913 SINGLE DUAL PORT RH11-RPO4-S-6 DRIVER (REV 1.0) 

371 o1yr7o 6990207 RIS pot » RETURN 

31-3 :LCOK AHEAD RGUTINE 

3175 CALL 
3175 : MOV #ORVNUM, RI -DRIVE NUMBER 
3107 : MOV #OPB Re ‘POINT TO DPB 
3178 : JSR RO,LA GO CHECK THE WINDOW 
3:73 : RETURN! ERROR RETURN 
3199 : RETURN2 :START A SEARCH 
3181 : RETURNS -START A DATA TRANSFER 

3183 OlNT72 013704 012246 La: MOV RPADR, RY “GET RPCS1’S ADDRESS 
3184 Cl¥776 10164 O69010 MOV R1,RPSS2(R4) ‘SELECT DRIVE 
3185 1s002 004027 Ci7e14 JSR RO;RD.RP *READ CURRENT CYLINDER 
3136 015906 o90036 RPCC 
3187 O15015 c1Slee 4g “ERROR RETURN ADDRESS 
3188 O1S012 O2eb62 o0001e SMP (SP)+, 12(R2) -TS CURRENT CYLINDER=DESIRED 
3189 CYLINDER? 
3199 015016 001037 BNE 3$ “EXIT IF NO 
3131 015020 105261 912176 INCB —_LACNTCRL) s INCREMENT THE LOOK AHEAD COUNT 
3192 015025 126137 Of2176 c1ees4 CMPB  —- LACNT(R1},MXLACT’ -EXCEED M 
3193 015032 003026 BGT 2g : BRANCH if YES 
3195 015034 116203 090019 MOVB  0(R2),R3 >GET DESIRED SECTOR RODRESS AND 
3195 915040 000303 suas = «RB *MULT. BY 64--ALIGN WITH 
3196 315042 006203 ASR R3 ‘LOOK AHEAD REGISTER 
3197 15044 906203 aSR R3 
3198 O15046 012737 GOO340 177776 MV #340 aaPs -PRIORITY LEVEL "7" 
3199 915054 004037 017214 JSR JRO.RP *READ LOOK AHEAD REGISTER 
3200 015060 ooc0e0 RPLA 
3201 015062 O15iee 45 
3292 O15064 162603 SUB (SP)+,R3 :CALCULATE THE DELTA 
3203 015066 Oo2902 BGE 1$ 
3294 015070 662703 ofe6c9 ADC #(22.#64.>.R3 MAKE THE DELTA POSITIVE 
3205 015074 023703 012256 13: CMP MXDLTQ, R3 :CHECK THE DELTA TO SEE 
3206 015100 o02406 BLT 33 IF IT IS WITHIN THE 
3297 015102 023703 0o12c€D CMP MNOLTA.R3 *WINDOW---IF YES, ZERO 
2298 015106 902003 BGE 3$ ?THE LOOK AHEAD COUNT 
3209 015110 105061 oOl2176 et: CLRB = LACNT(R1) “AND TAKE THE IO EXIT 
3219 9151i4 005720 TST (RO)+ 
2211 615116 005720 33: TST (RO)+ “ADJUST THE RETURN ADDRESS 
3212 9515120 o90402 BR S$ EXIT 
3213 015122 994737 O1443¢ 4g: JSR PC .cI7 “PROCESS THE ERROR 
se14 O16:26 909209 S$: RTS RD : RETURN 

216 -INTERRUPT SERVICE ROUTINE 

3218 015130 112737 O000C1 O12164 ISR: MOVB #1.ACTORV :SET “ACTIVE DRIVER" FLAS 
3219 015136 1044ie SAVREG -SAVE RO - RS 
3220 015140 012704 o12246 MOV RPADR. RY ;ADORESS OF RHSCS1 
32321 O15144 013701 Olee32 MOV OTUW,R1 :GET “DATA TRANSFER UNDERWAY" INDICATOR 
3222 015150 o02403 BLT 1$ BRANCH IF NC CATA TRANSSER UNDERWAY 
2ee3 915152 904737 O15174 JSR PC, TD “CALL TRANSFER DONE 
3224 O15156 ooo4de BR 2s EXIT 



KO6 
MC-11-D2RJB-A, RPOW.S.6 FORMATTTER PROGRAM MACY11 27(655) 27-APR-76 17:59 PAGE 62 SES C074 
DPRIB. O13 SINGLE ‘DUAL PORT RHLL’RPOW’S-& DRIVER (REV 1.0) 

3225 035160 004737 015334 1: ISR PC,SC CALL SPECIAL CONDITIONS 
3226 O1f164 104413 23: RESREG RESTORE RO - RS 
Ree, 4015186 105037 012164 CLRB- ACTORV :CLEAR "ACTIVE DRIVER” FLAG 
3228 o1si7e ocoode RTI : RETURN 

3639 : TRANSFER DONE ROUTINE 

32322 O15174 105061 Olel10 TD: CLRB —- ORVACT(R1) -SET DRIVE ACTIVE INDICATOR TO IDLE 
3233 015200 012737 177777 012232 MOV #-1,0TUW :NO DATA TRANSFERS UNDERWAY 
3234 915206 90630: ASL Ri 
3235 015210 Olorél 177777 O12212 MOV #-1,TIMER(RL) | ;CANCEL TIMEOUT 
2236 015216 206201 ASR RI 
3237 015220 013702 012160 MOV TRNSWT, R2 :GET "DPB" ADDRESS FROM THE 
3238 615204 095037 O12160 CLR TRNSWT “TRANSFER WAIT QUEUE--CLEAR QUEUE 
3239 015230 OSe7be 009200 900016 BIS #BITO7,16(R2) SET DONE 
3240 015236 O10164 o00010 MOV RI,RPCS2(R4) :SELECT THE DRIVE 
3241 015242 604037 017214 JSR RO. RD.RP TRANSFER ERROR(TRE=1)? 
3242 015246 090000 RPCS1 
2243 915250 014436 C17 
3044 015252 006126 ROL (SP)+ 
3245 0152054 100413 BMI 33 SR IF YES 
3246 015256 005737 0:2206 TST SAVEFG “SAVE THE RHII/RPO4’S/& REGISTERS? 
3247 015262 100002 BPL 1$ :BRANCH IF NO 
3248 015264 004727 017566 JSR PC, SVRH11 :YES--SAVE THE REGISTERS 
3249 015270 004737 013326 13: JSR PC’ OPT ;CALL OPTIMIZER 
3250 015074 000417 BR sc *CHECK OTHER DRIVES 
3251 015276 012714 000113 2s: MOV #113, (RY) RELEASE THE DRIVE 
3252 015302 o00414 BR ac “CHECK FOR OTHER DRIVES 
3253 015304 OSe762 100100 CO0016 33: BIS #BITIS#BITO, 16(R2) “SET DATA ERROR FLAG 
3254 015312 004737 020326 ISR PC EMPTYO -EMPTY THE “DRIVE’S WAIT” QUEUE 
3255 O15316 004737 017566 ISR PC’ SVRH11 SAVE THE RHI 1/RPO4/5/6 REGISTERS 
3256 015322 612714 O40111 MOV #4O111, (RY) ‘ISSUE A “DRIVE CLEAR 
3257 015326 O1e714 d0fi13 MOV #113, (AY) SISSUE A RELEASE TO THE DRIVE 
3e58 015332 ocd400 BR Sc CHECK FOR OTHER DRIVES 

$260 :SPECIAL CONDITION ROUTINE 

2262 015334 116403 090016 SC: NOVB = RPAS(R4) .R3 sREAD “RPAS” . 
3263 015340 OO1014 BNE 2S :BRANCH IF ANY 'ATA' BITS SET 
3264 015342 004037 017214 JSR RO.RD.RP *READ CONTROL AND STATLIS REGISTER 
3265 015346 oo0000 RPCS! 
3266 015359 014536 C18 
3267 015352 106126 ROLB = (SP)+ “IS “IE“=1? 
3268 015354 100405 BMI 1§ YES. NO DRIVES TO CHECK 
3269 915356 004037 O20S06 JSR RO,ES.SAV -SAVE THE ADDRESS IN ‘SESCAPE’ 
3270 015362 104001 ERROR 1 ?REPORT AN ILLEGAL INTERRUPT 
3271 015364 004737 017704 TSR PC. SET.IE SET INTERRUPT ENABLE 
3272 015370 000207 1S: RTS PC : RETURN 
3273 015372 OOSO46 2g: CLR -(SP) ;PROCESS, ALL ORIVES THAT HAVE 
3274 015374 110316 MOVB —R3, (SP) AN "ATA’S! 
3275 015376 012703 000001 MOV #1/R3 
276 015402 005001 CLR R1 

2277 O154O4 020316 SC3: BIT R3, (SP) sATASL? 
2278 015436 oC100S BNE scé : YES--BRANCH 



MO-11-D2RIB-A, 
DzRIB.O13 

3279 015410 
3280 o1c4le 
3281 015414 
3282 015416 
3283 015420 
3284 015402 
3285 015426 
3286 015430 
3087 015434 
3298 015440 
3289 015442 
3290 015446 
3251 015452 
3292 915454 
3293 015460 
3294 015462 
3295 015466 
3295 015472 
3297 
3298 015476 
3299 015502 
3300 15504 
3301 015512 
3302 015514 
3303 015520 
3304 915504 
3305 015526 
3306 015532 
3307 015534 
3308 
3309 015540 
3319 015544 
3311 O15546 
3312 015552 
3333 015554 
3314 015562 
3315 015564 
33!6 015570 
3317? 015574 
3318 015576 
3319 015600 
3320 015602 
3321 015606 
3322 015610 
3323 015612 
3324 O15b12 
3325 915616 
3326 015620 
3327 015622 
3328 015604 
3329 015632 
3330 015634 
3331 015640 
3332 O15644 

SINGLE 

005201 

004737 
004737 

10S761 
003416 
032737 
001002 
000127 
013705 
o00s0e 
10S761 
001032 
004737 

105761 
001321 
10S$761 
100412 
032737 
001013 
012746 
004037 
000000 
016136 
911605 
004037 
194092 
000677 

004037 
104005 
000673 
006301 
Ole761 
006201 
004737 
O1C164 
004937 

012140 

016326 
012150 

016326 
Olel20 

Ol2166 

O2042e 
017566 
O1se56 

Ol212e0 

040000 

016166 
012192 

O1e110 

~16256 

012140 

012120 

Ce0000 

050113 
017374 

020596 

020506 

177777 

029422 
000019 
017214 

012150 

oO
o 

~
~
 

tf
 

-
 

Oo
 

ao
 

Ol22l2 

RPOY-S."& FORMATTTER PROGRAM 
‘DUAL PORT RH11-RPO4/S-6 DRIVER (REV 1.0) 

SCH: 

Scs: 

1$: 

cS: 

S$: 

$$: 

73: 

8$: 

LO6 
MACY11 27(655) 27-APR-76 17:59 PAGE 63 

Ri sMOVE TO THE NEXT DRIVE 

SC3 sBRANCH IF MORE TO CHECK? 
(SP )+ -CLEAN OFF THE STACK 
pc *RETJRN TO USER 
DPINT(R1) INITIALIZING THE DRIVE ? 
1S -BR IF NOT 
SC13 *PROCESS THE DRIVE 
DPRGS(RL) ;BORT REQUEST OUTSTANDING 7 

SC13 START THE OUTSTANDING COMMEND 
DRVSTACRI) “CHECK THE ORIVE STATUS 
S$ “BRANCH IF ONLINE 
ULDFLG(R13 “UNLOAD IN PROGRESS? 
S$ BRANCH IF NOT 
PC, GETREO -GET DPB POINTER 
PC’ SVRH11 “SAVE THE RHI1/RPO4/S/6 REGISTERS 
PcScle -SAVE RPDS1, RPER1, RPER2, AND RPER 

ALSO DO A ORIVE INIT (DRVINT) 
ORVSTA‘RID “DID DRIVE COME ONLINE? 
6S :NO---BRANCH 
#BITIY,RPERRS WAS THERE AN ERROR? 
3$ -BR IF ERROR 
SCll ?NO ERROR 
RPERRS+2, RS -YES -- PICKUP RPER1 AND 
SCBA -GO PROCESS THE ERROR 
DRVACT(RI) :DRIVE ACTIVE WITH COMMAND OR ERROR RECOVERY * 
SC -8R IF EITHER 
PC, SCle2 “SAVE RPDS1. RPER1, RPER2, AND RPER 

“ALSO DOA ORVINT ” 
DPINT(RL? - TRYING TO INIT THE DRIVE ? 
SCH :BR IF YES. CHECK ON MORE DRIVES 
ORVSTA:RL) :CHECK ON ORIVE’S STATUS 
7§ -BR IF UNSAFE 
#B1T13,RPERRS+6 :ADDRESS PLUG CHANGED ” 
QS -BR IF YES 
#113,-(SP) RELEASE COMMAND 
RO.WRT. RP “WRITE THE COMMAND INTO RPCS! 

REGISTER INDEX 
PARITY EXIT ADDRESS 

(SP) RS *PICKUP (RPAS) BEFORE THE ERROR CALL 
RO,ES. SAV “SAVE THE ADDRESS IN ‘SESCAPE’ 
2 ‘REPORT THE UNEXPECTED ATTENTION 
SCH -GO CHECK FOR MORE ATA'S 

RO,ES.SAV :SAVE THE ADDRESS IN ’SESCAPE’ 
c 'REPORT THE ADORESS PLUG CHANGE 
SC4 -CHECK FOR MORE DRIVES 
RI “SETUP TO ADDRESS WORDS 
8-1, TIMER(R1)  :STOP THE TIMER 
RI! “RESTORE THE ORIVE ADDRESS 
PC, GETREG GET THE DPB POINTER FROM THE QUEUE 
R1'RPCS2.RY) :SELECT DRIVE 
RO; RD. RP ?READ THE RPOW’S STATUS RES. 

SEG 0075 
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D2RIB.013 

3337 01560 
3333 015662 
2339 015666 
3340 015670 
3341 015676 
3342 01$70C 
3343 015704 
S344 015706 
3345 015710 
3346 015712 
3347 015716 
3248 01S72e 
3349 015726 
3359 015730 
3351 015732 
33$2 015734 
3353 015736 
3354 015746 
3355 01574e 
3356 015750 
3357 015752 
3358 015756 
3359 015760 
3360 01S76e 

1S764 
3362 015766 
3363 015770 
3364 015776 
3365 6002 
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RPOY-S/6 FORMATTTER PROGRAM 
SINGLE “DUAL 

v0001e 

009000 

912119 

100210 

017214 

017566 
000111 
017374 

100240 

017214 

177777 
017566 
110000 

010000 

177777 
090001 

072460 

000916 

oocol6 

012120 

000016 

000016 

1$: 

SC6A: 

1$: 

2g: 

3: 
SC?: 

1$: 

MOG 
MACY11 27(655) 27-APR-76 17:59 PAGE 64 

RPDS} 

PORT 9H11-RPO4/S/6 DRIVER (REV 1.0) 

(SP) RS SAND PUT IT IN RS 
(SP) “WAS THERE AN ERROR? 
1$ -BR IF ERROR 
ORVACT(R1) ‘CHECK DRIVE’S STATE 
SC1] "BR IF DRIVE ACTIVE WITH ORDER 
HBITIS!B1707!B1703, 16(Re) sINFORM USER OF ERROR RECOVER COMPLETION 

RO,RD.RP sREAD ERROR REGISTER #1 

(SP)+.RS -AND SAVE IT IN RS 
PC SVRHI1 “SAVE RHI1/RPO4/S/6 REGISTERS 
#ill,-(SP) ISSUE A ORIVE CLEAR 
RG,WAT.RP 

RS ;WAS “UNSAFE” CONDITION =1? 
1$ "BRANCH IF YES 
R2 “ANYTHING IN QUEUE ? 
SC7 -BR IF NOT 
HBITISEB1TO7#B1T05, 16(Re) s INFORM USER OF ERROR 

RO,RD.RP :READ DRIVE STATUS REG. #1 

(SP) RS >SAVE RPDS! IN RS 
(SP)4 : PERRY = 1° 
2s ?BR IF NO--UNSAFE CLEARED 
#-1 DRVSTACRI) DRIVE IS UNSAFE 
Pc, SVRH11 >SAVE RHI1/RPO4/S/& REGISTERS 
abi TiStelTi2, 1e(Re) > INFORM USER OF UNSAFE ERROR 

#BIT12,RS -"MOL" = 1 ? 
3$ BR IF ‘ YES 
#-1,DRVACT(RL) ACTIVE ERROR RECOVER 
#1, ORVSTA(RL)  ; ONLINE 
Rl 
B30000. , TIMER R1 } :START 30 SECOND TIMER 

ScY 
SBITIS!BITO7!BITOY, 16(Re) : INFORM USER CF ERROP 
ORVACTIRI) -DRIVE IS IDLE 
PC EMPTYQ :OUMP THE QUEUE 
ULOFLG(RI) “UNLOAD IN PROGRESS OR QUEUE” 
1$ -BR IF NOT 
ULDFLG(R1) -CLEAR UNLOAD FLAG 
ATABIT(R1),RPAS(RY) ;CLEAR ATTENTION BIT 
DRVSTAL(RI) -IS THE DRIVE UNSAFE ” 
2S -BR IF IT IS 
#113, -(SP) “RELEASE COMMAND . 
RG.WRT.RP "WRITE THE COMMAND INTO RPCS1 

‘REGISTER INDEX 

SES 0076 



MO-11-02RJB-A, 
DZRIB.O13 

3387 016130 

3338 BiEL3 
3390 O16142 
3391 O16144 
3392 016150 
3393 016154 
3394 016156 
3395 016162 
3396 016166 
3397 01617 
3398 016174 
3399 016200 
3400 016204 
3491 
3492 016212 
3403 O16e14 
3409 016220 
3405 016226 
3406 016232 
3407 016234 
3408 O1604%G 
3409 016246 
3410 015252 
3411 018256 
3412 O16262 
3413 016270 
3414 016276 
3415 16305 
3416 O16312 
3417 015316 
3418 016329 
3419 016322 
3420 916324 
3421 016326 
3422 016330 
3423 016336 
2404 O16340 
3425 016344 
3426 016352 
3427 016356 
3428 O16360 
3423 016362 
3430 016370 
3431 916372 
3432 016374 
3433 016400 
3434 016402 
3435 016406 
3436 O16412 
3437 016414 
3438 O16420 
3439 (016422 
3440 C1E4e4 

RPOW-S“6 FORMATTTER PROGRAM 
NO6 

MACY!1 27(655) 27-APR-76 17:59 PAGE 65 
SINGLE”“DUAL PORT RH11’RPO4/S/6 DRIVER (REV 1.0) 

BI « iw eee reese, BIBI gf. tes —Bavacrcrnzy «= YS’ BR Ve TDC ES 
ao74e¢ BEQ 1$ I VES-GRENCH 
004737 o20422 JSR PC, GETREG “GET DPB POINTER 
604737 14436 JSR PC’CI7 “PROCESS THE PARITY ERROR 
go004de BR : CONTINUE 
004737 014464 1S: JSR PC, CI7B “PROCESS THE UNCORRECTABLE PARITY ERROR 
000137 O1S410 2g: JMP sc4 “CHECK MORE DRIVES 
105761 O12166 SCll: STB ULDFLG(R}) :"UNLOAD IN PROGRESS”? 
003402 BLE 1$ "BRANCH IF NO 
105961 O12166 CLRB  -ULDFLG(R1) -CLEAR UNLOAD FLAG 
105061 012110 1$: SLRB  —- ORVACT(RI) “SET DRIVE IDLE 
136137 012234 oO12162 BITB ATABIT(R1),SRCHWT DOING A SEARCH, OPERATION FOR 

001012 BNE 23 BRANCH IF YES 
004737 oOe0444 JSR PC POPQUE : REMOVE REQUEST FROM QUEUE 
0S2762 1009200 on0016 BIS 81707, 16(R2) SET “DONE” BIT 
005737 Ol2e06 TST SAVEFG’ -SAVE THE REGISTERS? 
190002 BPL 2g “BRANCH IF NO 
004737 017566 JSR PC SVRH11 -YES--SAVE ALL OF THE RH11/RPO4/S/“& REG'S 
116164 O12234 OCODIS eS: MOVB  ATABIT(R1),RPAS(RY) :CLEAR ATTENTION BIT 
004737 013326 JSR PC, OPT «START A REQUEST 
000127 O1S410 JMP sc *CHECK FOR MORE DRIVES 
010164 o00010 SCl2: MOV RI RPCS2(RY) *SELECT DRIVE 
016437 oO00l2e 012100 MOV RPOS1(R4),RPERRS’ -SAVE THE FOUR REGISTERS THAT 
016437 OO0014 Olel02 MOV RPER1 (RY), RPERRS+2 "WILL TELL US SOMETHING 
916437 ooo040 012104 MOV RPER2 (RY); RPERRS+4 
016437 OO0042 012106 MOV RPER3(R4), RPERRS+65 
004037 012476 JSR RO, DRVINT’ sINIT. THE STATE OF THE DRIVE 
000401 BR 1$ TAKE ERROR EXIT 
000207 RTS PC * RETURN 
005726 1$ TST (SP)+ “POP PC OFF OF THE STACK 
000704 . BR Sc8 :PROCESS THE PARITY ERROR 
006301 SCl2: ASL Ri >SETUP TO ADDRESS WORDS 
012761 177777 Ol2212 MOY #-1, TIMER(R1) ; STOP THE TIMER 
006201 ASR Ri 
010164 090010 MOV RI, RPCS2(RY) SELECT THE DRIVE 
116164 O12234 oO0016 MOVB ATABIT(R1),RPAS(R4Y) <CLEAR THE ATTENTION BIT 
032714 904000 BIT #BIT11, (243 sDRIVE AVAILABLE ” 
901006 BNE 1$ BR IF AVAILABLE 
006301 ASL RI 
012761 023420 Olezle MOV #10000.,TIMER(R!) ;START 10 SEC TIMER AGAIN 
006201 ASR RI 
000433 BR 3$ sEXIT 
105761 012140 13: TSTB = OPINT(R1) “INITIALIZING THE DRIVE ? 
001424 BEQ 2$ "BR IF NOT 
10S061 012140 CLRB  - OPINT(R1) -CLEAR THE INIT INDICATOR 
004037 012476 JSR RO, DRVINT :GO INIT THE DRIVE 
do00240 NOP :DUMMY PARITY ERROR RETURN 
105761 012120 TSTB = ORVSTACRL) :DRIVE ONLINE ? 
003014 BGT 2g :BR IF YES -- START ORDER 
005702 TST Re “QUEUE ENTRY FOR THE CRIVE 
OOL4IE BEQ 3 -BR IF NOT 

SES 0077 
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BQO? 
RECY 5 & FIRMATTTER PROGRAM MACY!! 27°655) 27-APR-76 37:59 PAGE 66 SE> cC78 
SINGLE CUAL PORT RH] RPON S & DRIVER cREV 1.0) 

O0473" 029422 JSR PC GETREO -GET DPB ADDRESS 
OS2r6e 140000 c00C16 BIS 91 T15!S1T: 4, 16(Re) s INFORM USER THAT DRIVE CFFLINE 
Q0473 «C1 °Sb6 JSR PCS AVE THE REGISTERS 
oy 029326 ae PC, ‘eer ‘EMPTY THE REGUEST QUEUE 

19596! 912150 23: CLRB8  GSPRQS(RL) “CLEAR THE POPT REQLES” INCICATCR 
O2473" 013226 JSR PC, OPT : START THE PENDING REGUEST 
99ce137 918415 3$: yup sc4 -PROCESS CTHER CRIVES 

:REON.5 6 TIMER ROUTINE 
aa. 

: MOV aTIME.-<SP, sELASPED TIME IN MILLISECONDS ON THE STACK 
: ISR PC. RPTMR :CALL RPOW’S/6 TIME SOUTINE 

905737 012164 RPTMR; TST ACTDRV sCHECK “ACTORV 8 ACTSTR™ 
001030 BNE rt :IF NON ZERO EXIT 
llevgy conoo: o12166 MOVE #1 ACTSTR sSET “AcTSTR 
1os4l2 | SAVREG AVE RC = RS 
oosoc: SLR RI START WITH DRIVE 0 
695003 CLR R3 
005763 Olez!e 18: TST TIMER:R3) :IS THE TIMER RUNNING” 
oo02407 3:7 23 “BRANCH IF NO 
166663 000002 Clz2!e Sup 2.SP,,TIMER(R3) :COUNT THE INTERVAL 
003993 BGT 2g :BR IF NO SOFTWARE TIMEOUT 
OC4737 O1eSb2 JSR FC STO SCALE SOFTWARE TIMECLIT ROUTINE 
o0040s ge 3$ &0 10° THE EXIT 
995201 2s: INC Ri “MOVE TO NEXT ORIVE 
905722 TST (R3)+ 
C2279! onc0: CMP #8. RI -3UT OF DRIVES? 
003361 BGT 1§ “BRANCH IF NO 
104413 38: RESRES -RESTORE RO - RS 
105037 912185 cLR8 = ACTSTR :ZERO ACTIVE SOF THARE TIMEDUT ROUTINE FLAG 
912616 4§: MOV (SP), <SP) ?ADZUST THE STA 
500297 R°S pC : RETURN 

:SOFTWARE TIMEQUT ROUTINE 

INOTE: THIS ROUTINE MUST SE ENTERED AT PRIORITY 6 
: OR GREATER 

SCL: STO 
MOY SCRVNUM, Ri -DRIVE NUMBER 

: JSR PC,STO : CALL 
: RETURN 

C1Si46 S72: MOV R1.-(SP) -SAVE RL 
C10346 MOV R3°-(5P) : Sal ER 
013704 C12246 MOV RPADR RH :GET ADCRESS OF “RPSSI” 
91064 oodcc MOV Rl, RPCS2 RY) :SELECT THE DRIVE 
004027 017214 JSR RO'RD.R *READ “CORIVE STATUS RES" 
cone ie RPDS! 
917102 S705 
105726 TS (SP)+ 215 “ORY*=!° 
rea? BMI STé2 <BR IF VES 



CO? 
WD-21-D2RI5-R, 8624 5 6 FORMATT’_2 PROGRAM MACY!! 27(655) 27-APR-76 17:59 PAGE 67 SE2 CC79 
Diais. 513 SINGLE QUAL PORT RHIL RPOY S & DRIVER iREV 1.0) 

3435 219819 105761 212140 STOl: 7878 DPINT(RI) STRYING 10 INTIALIZE THE ORIVE 
” : ‘ 

aree ai8Ple TRAM oneso Rete = BeRGscRi) Burttetb the PORT REGUEST FOR THE CRIVE ? 
3488 Olbbe2 SC1or} GNE S102 BF as 
3499 31S€84 9139792 912189 MOV TRNSWT RE ICKUP_ TRANSFER WAIT QUEUE 
3535 616530 C2013? 912232 CMP R1,OTUW TRANSFER UNDERWAY ON THIS “RIVE? 
3521 916634 001402 SEQ 1§ SBRANCH IF YES 
sSc= 916536 OON73" Oecy22 JSR PC, GETREQ ‘GET OPB ADDRESS . 
3553 Cls6¥e OS27be 191000 occools 18: B15 ab1T 15181709, 16<R2) ;SET THE ERROR FLASS 
3504 S1665C OONTar 917566 JSR sSAVE RHI! /RPOW/S6 REGISTERS 
3555 916654 Olers4 o00040 090010 MoV asttos, apcs2(R4)' “"INIT" THE MASS BUS 
2506 Of6652 105951 012110 cLRB == ORVACTIRI sORIVE IS IDLE 
35)" 016555 105061 O12166 SIRE UROFLGURL CLEAR THE UNLOAD FLAG 
3508 Cibbre 095001 CLR SRL START WITH DRIVE 0 
3539 316674 905003 ; SLR RD 
S51 016675 904037 012476 zs: JSR RO, ORVINT sINIT. THIS DRIVE 
3511 916702 OO0NT? BR S755 PARITY ERROR RETURN 
3ol2 916704 105761 oOl211¢ TSTB. «= ORVACT:R1) ;ORIVE IDLE BEFORE THE INIT.” 
3513 616710 CO1414 BEosS ; YES--BRANCH 
35:4 Ole7l2 O13702 12166 MOV TRNSHT Re :GET TRANSFER WAIT QUELE 
3515 Ol671S 023701 912232 C OTUW, RI ;WAS THERE I/O ON THIS CRIVE? 
3516 Oté7ee 01402 Beg ; YES--BRANCH 
35:7 O16724 OO4737 O20422 JSR GETREQ -GET THE DPB POINTER FROM QUELE 
3618 916730 OS27b2 19C409 OCCI1b 3s: BIS asttis: 61708, 18(R2)_: INFORM USER OF INIT. 
35:5 916736 106061 912116 SLRS ORVACTIRI) SET ORIVE ACTIVE TO IDLE 
2529 Siér4e 10596; O12166 uS: CLRB =- ULDFLGiR1) :NO_ UNLOAD 
352: SIS7TH6 O12763 177777 Clezle MOV eo 1, TIMER‘ RQ) STOP THE TIMER 
25e2 016754 995722 TST R354 SUPOATE THE INOEX 
35e3 216756 005291 INC Ri SINCREMENT THE DRIVE NUMBER 
25e4 016760 022761 cocal0 CMe a8. .R1 :LAST DRIVE BEEN CHECKED? 
3525 C1674 903344 5cT =a :NO--LOOP 
3526 S16765 012737 177777 «012232 MoV #-1, OTUW iNO_DATA TRANSFERS UNDERWAY 
3Se? Sier74 006037 12169 CLR TRNSWT CLEAR TRANSFER WAIT QLEJE 
35e8 617000 O04737 O2d259 JSR EC CLRGWE rcLEAR ALL REQUEST QUEUES 
3525 917004 cacsoo BR S199 sEXIT 
3530 O17306 116405 on0016 STo2: MCVB RPAS(RY) RS READ ATTENTION REG 
3531 017312 136205 o1224 BITE  ATABITIRY,.RS 31S ATTENTION FOR "HIS ORIVE CP 
2532 SI7O16 O01017 BNE §T03 : YES--BRANCH 
3533 O:7020 105761 o1214C TSTB = OPINT(R1} TRYING TO INTIALIZE THE ORIVE ” 
3534 917024 30103] BNE STO6 :BR_IF YES - DRIVE NOT ONLINE 
3535 17026 105761 012150 TSTB © SPROS(R1) SOQUTSTANDINS PORT REQUEST FOR THE ORIVE ” 
3536 G17032 091045 BNE STO? :BR_IF YES - NO RESPONSE To REQUES® 
3537 017034 020137 012232 CMP RL DTUW DATA TRANSFER UNCERWAY FOR THIS ORIvE 
353° O17040 O012 BNE  STOL :BR IF NO 
2529 917042 GO4037 O17214 JSR —s- RC, RO. RP ; 1ES--CHECK “RDY” 
354C 817046 ococod RPCS1 
3541 917050 017102 STOS 
3542 017052 105726 TSTB 0 SP)4 
3643 017054 100¢5S SPL STO! :8R IF “RDY"=0 
2544 017056 105761 oO12:40 S703: TSTB  DPINT<R1) INITIALICING THE DRIVE ~ 
345 017062 601003 BNE 1§ :BR IF INIT PENCING _ 
2545 017064 105761 C1215¢ TSTB «= OPRQS( RL :PORT REQUEST PENDING * 
35-7 037970 f01446 BEd S709 :BR IF_N 
342 617072 O12763 177777 O12212 18: MOV B-1,TIMER.R3’ = STOP THE TINER 

eee ee
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RIS-A, RPSY S.6 FORMATTTER PROGRAM CYL! 27(655) 27-APR-76 37:59 PAGE 68 SE3 C080 
3 SINGLE CUAL SIRT RH11 RPOY 6 DRIVER (REV 1.0) 

o17190 oo00442 BR STO9 sEXIT 
Gizi92 COyrg? 214536 STS: JSR PC C18 G0 HANDLE THE PARITY ERROR 
917106 000437 BR sT4s 
O1T110 105061 12149 STob: CLRB ss OPINT(RI} sCLEAR THE INITIALIZE INDICATOR 
Orv14 105061 0128120 €LRS  - DRVSTACR}) -SET UNIT OFFLINE 
Cimle0 Claré3 irvetrr o12el2 MOV 8-1 TIMER(R3: ;STOP THE TIMER 
O1r126 O0N73° OeD4ee JSR pc, GETREQ ;GET THE DPB ADDRESS 
Q1r132 90870 TST Re : REQUEST IN QUEUE ? 
O17i34 «Co14e4 SEQ STO9 -OR IF NOT 
917136 OSe7s62 :40000 090015 ~~ Bis BBITIS'SIT1Y, 16¢R2) FNC ORN THE USER ORIVE NOT @VATLASLE 
5171494 OCC414 BR STO8 nr 
ArviNg 312763 errr oo2212 Stor: MOV #-1, TIMER(R3) Eth THE TIMER 
O17is4¥ 195061 012150 StRB DPROS(RI) :CLEAR PORT REQUEST INDICATOR 
G17160 OO473? B25422 JSR PC, GETREQ :GET DP8 ADDRESS 
AI71B4 905702 157 Ro QUEUE ENTRY FOR DRIVE ? 
Civigs 001407 BEQ ST09 *BR IF NONE 
O:7i7G Cleré2e 100004 agacre MCV BBITIS'BIT2,15.Re) - INFORM USER OF PORT REILEST ESRCS 
JI7i7e SONP3? «929226 g7c8: 5 Pa EMPTY O CLEAR THE QUEUE FOR THE CRIVE 
Qi7ece sora? SITSEe SR PC SVOH!} ‘AVE THE RESISTERS 
917208 012693 S753: MOV :§P}+,83 =RESTORE R3 
Giv2iG o1e6Ci MOV SP)+'RI : RESTORE Ri 
Pirele gonser RTS pe > RETURN 

sROSTINE TO READ A RH11-SPO4.S & REGISTER 

» CALL 
: ISR RO,RC.RP :GO READ A REGISTER 
: INCEY =RE3. INDEX FROM BASE 
; ERRAOR “ERROR ADDRESS--PROCESS ESRIR STARTINS 
; :AT THIS ADDRESS 
: RETURN :CONTENTS OF RES. IS ON THE ST7A28 

O:7E:4 O13T37 012244 017362 RO.RE: MOV NCPEM\ 180. RP2  :MAX. RETRYS ALLOWED 
Cirece 311645 MOV P} -SAVE RO FOR RETURN 
Mi72e4 4913737 C2246 o:7249 MSV ReADA, RR AOR  :FORM THE DESIRED ADDRESS 
5ivese O62227 O17249 ADO .RC}+.RO.AOR § :USING THE BASE AND THE INDEX 
71722 «013727 RO.RP1: MOV J(PC)$,.PC)+ REND THE CESIRED REGISTER sf THE REL4 
D17240 9ceede RO.ADR: .WCRD 8 “ADDRESS IS FORMED HERE 
cireye doscdoc ROWS: :WORD 0 =REG. CONTENTS PUY HERE 
Si7e44 913766 017242 oO222¢e MOV RD.WRC,2.SP) :RETURN IT TO THE USER 
Fives 313746 Olee46 MOV RPADR -(SP) >PUT THE ADDRESS ON THE STA< 
s1resé Jée716 Jochi0 ADD BRPCSe, (SP) :FORM THE AQORESS CF RECSe 
Oi7ese 030736 010000 BIT aBITlo,a(SP3+  :CHECk THE ‘NED’ BIT 
517266 001037 BNE RD.RP3" :BR IF DRIVE NON-EXISTEN” 
517270 Ei°74 i7e7se CY JRPADR, -.SP) =READ RPCS! 
017074 032716 920906 I? #B1T13, (SP) -DID MCPE SET? 
917300 ocipte BNE 1$ “BRANCH IF YES 
97302 A2ebe20 CMP (5P)+ (RO}4 SACJUST FOR RE’LRN 
s173-3 390432 is BR RO.RPS SEXIT 

af : 

O:7306 204037 O2cSce JSR ROLES. SAY :SAVE THE ADORESS IN ‘SESCAPE' 
C:73i2 10490 ERROR 3 -REPORT "MCPE” ERR-R 
E9314 AC73> o12292 TST OTUW :DATA TRANSFER LINOERWAS ° 
37820 | LCOMTE BMI 2$ :NO--SRANCH 



EQ? 
MI-LI-DIRIB-A, 854 5 & FORMATTTER PROGRAM MATY:! 27.655) 27-APR-"6 17:59 PAGE 69 SES CCB! 
2878.13 SINGLE CUAL PORT RH11 RPCY 5-6 DRIVER cREY 1.9) 

3603 017322 932716 049900 BIT BITI4, (SP' :NQ-“TRE*=1” 
3534 O1T326 90240e BE 2s :NO--BRANCH 
3505 017330 00S726 TS .SP)+ SYES--CLEAN OFF THE STACK AND 
3655 17332 OCO41S BR RO.RP3 :TAKE THE FATAL ERROR EXIT 
3507 O:P234 O5eT16 Oca 2s: 1S e714, (SP) LEAR “NCEE® BY SENDING A "1" “> “TRE” 
3659 Oi7340 030316 = _ WAS =. SP) BOETTION BEFORE GRITING 
3529 OlT34e 1303" 012246 217356 Mavs RPADR, 38 :FORM ADDRESS OF HIGH BYTE 
$610 912380 G0se3" C1388 INC = -:38 
36:1 17354 11263" (VB (SP1+,3(PC)+ = ;WRITE THE HIGH BYTE OF RPCS! 
36:2 O1735€ 969950 3S: sWORD 0 SADORESS STORAGE 
3613 917360 0532? DEC CPC 1+ EXCEEDED MAX. RETRYS 
3614 917362 360953 RO.RP2: .WORD 3 
3815 Ci7r3s4 8023e4 SGE = RD. RPL BRANCH_IF NO 
3616 17366 912800 RD.RP3: MOV (RO) ,RO :FATAL ERROR EXIT 
Sb!7 8173°C 912616 MOY’ (SP)+, SP: 
gig Cirgre 908200 RO.RPY: RYS ORE 

362° SROUTINE 7) WRITE A REGISTER 
362i : 
2622 7 CALL 
3$ea : MOV. ss DATA, -. SP: sDATA TO BE LOADED CN THE STACK 
3624 : JSR RO. WRT. RP SCALL THE ROUTINE TO LOADCWRITE: "HE RES 

= : NOEX :INDEX OF THE REGISTER 10 3E 1 JA0E> 
3626 : RRACR ZADDRESS TO RETURN TO CN AN ERRCR 
3b2/ : RETURN sERROR FREE RETLRN 

3629 O:7374 013737 C12244 DITSSO ART.RE: MOV 9 MOPEMX.WRT.R2 © ;MAX RETRYS ALLOWED 
3036 Cir4oe Oi6e27 SCidoe cir4es MOV = BiSPI,WRT.WO =; SAVE THE WORD TO WRITE 
362: S740 O1z61é MOV (SP y+, (Se, ADJUST THE STACK 
3622 O1THl2 012937 17464 MOY ROi+lWRT.AD © iaET INDEX OF REGISTER "S SE wRITTEN 
3623 CiT4i6 901915 BNE 1§ BRANCH IF NOT RPCS! 
3634 Ol7429 122737 oog1S0 C1742 CMPB BiSO, WRT. WC 15 THE COMMAND FOR DATA TRANSFERS? 
3635 Sirdes OOS411 BLT 1§ SYES--BON'T GET THE iD ALE S ALC) $ SE. 

36 C7430 904037 017214 JSR. RC, RO. RO SNO---COMBINE ALBSAl7, $ SSE. itd 
3637 6817434 docd00 RECS! THE COMMANE. BEFORE StNEINs Tt? 
363 917436 O1755E WRT. R3 S7HE Rell REO4 
3635 917440 OO0R1E SWAB (SP? 
2690 O17av2 O4e71E 177779 BIC atC7, \SP3 
341 CI74H4HE 112637 317483 MOVB = (SPs4, WRT. WDel 
342 Si74sS2 063737 12246 17464 18: ADD  =—s-RPADR;WRT.AD = 3 FORM THE ADDRESS OF THE Drs. AES. 
3602 Tir46C 212727 RTL: MOV iPC3+.a(PC}+  § ;LOAO THE DESIRED REG. 
36-4 fi74e2 390000 WET.WO: .WORD WORD TO ARITE GOES HERE 
354¢ Ji74e4 00000 WRT.AD: WORD 9 ;ADDRESS IS FORMED HERE 
SNE D17466 O1374E 12246 MOV  —- READR, - (SP) PUT THE ADCRESS ON THE STAC} 
3647 17472 Gb2716 S09C10 AoD BRPCSe, (SP) SFORM THE ADDRESS OF RO-S2 
3645 517476 032736 015000 817 WBITI2Z.aSP1+ CHECK THE "NED" BIT 
3642 917592 001025 BNE  —- WRT_RS :BR IF ORIVE NON-EXISTEN? 
E55 917504 64037 617214 JSR. RO. REL RP CHECK FOR PARITY ERROS ON WRITE 
3€6: 0917510 OO0C14 RPERI 
352 017512 017556 WRT.R3 
3553 Ci7514 932726 oOCoIC BIT 81703, SP?+ 
3665 217620 901420 BEQ sBRANCH IF “PAR=C™ 
Hess 317522 O16037 i7rP7s 17824 My "ee! ZPICKUP THE INCEX 
SESE S17E30 C4037 17214 JSR ROR. oa TREAD "HE RES. 
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REOY 5 & FORMAT *TER PROGRAM 
SINGLE. QUAL SORT RHI} RPOW S 

IC0800 

b05720 
500255 

shyt yt 

goed 

22246 
290013 
0000:+ 

C17646 
517646 

090208 

017214 

017646 

d0coC 

DL4426 

0 
WRT.Re: .WORD 

KRY.R3: MOV 

WRT.RY: TST 
WRT.RS: RTS 

pROUTINE TO SAVE THE RH11 RPC4.5 

CALL 
MOV 
M-- 

aks Se eREG 

1$: CMP 

3 MOV 
: JSR 
: RETURN 

CET.IE: MOV 
MOV 
MOY 

- ee — ee 

MALY. 27.655) 
‘6 DRIVER (REV 1.0) 

IQUTINE TC SET 

FO? 
27-APR-76 7:59 PAGE 70 

c 3 ; Rn a TH RESS ON ERROR RE wv 

R0,ES.SA, st ! THE apie N reese fe" 
y REPORT THE ORES ON WRITE ERROR 
Pol+ “DECREMENT THE ERROR COUNT 
3 “RETRY COUNTE 
WRT.R1 -TRY AGAIN IF NOT, FINISHED 
(SP i+ “CLEAN OFF T E STAG 
(RO). RO TAKE THE “BARI Y SN WRITE” ERROR EYIT 
WRT RS SEYIT 
{RO}+ IADIUST FOR ERRCR FREE EXIT 

& REGISTERS AS PER DPB+14 

#OPSNLM RE “CPB PINTER TC R2 
PC. SVRHII SAVE THE BRIVES REG'S 

:SAVE RO - RS 
Re : QUEUE ENTRY FOR THE ORIVE 
45 :3R IF NONE 
RPADR RS 

RPoS2.R4 =: SELECT DRIVE 
fs ead). R2 :aET THE ERROR TABLE PCINTES 

$ :EXIT IF NO ADDRESS 
:COUNTER & POINTER 
i REACHED grt BUFFER SESISTER ~ 

‘OR’ SET ° 
oh IF SET 
:STORE REOB AS ZEROES 
ZREAD THE SELECTED REGIS™ER 
:REGISTER INDEX 
;ERROR RETURN ADDRESS 

TORE THE RESISTER CONTENTS 
REACHED THE END ° 

IF YES 
; INCREMENT THE REGISTER INOEX 

3$ 
3$, 88FDe 
es _. : 
eBITC" RFCS K+) 
cs é 

<R3)4 
4§ 
RC.RO. RP 

(SP R354 

33, eSFECe 
63 
82.38 
1§ !CONTINUE READING *HE RESIS "ERS 
PC,cI7 :PROCESS THE UNCORSES"ASLE PRRI7: ERS28 

” ZPESTGRE RO - RS 
p> SRETURN 
"HE INTERRUPT AITHOUT GETTING A “TRE” 

BRVNLM, R) :CRIVE NUMBER YO Ri 
PC, SET. fE “SET "TE" 

RY -iSP) -SAVE RY 
RFADR RS :PICKUF ADDRESS OF APCS] 
RL, RPLS2:R4: :SELECT ORIVE 

S€3 CO8e 



MD-11-D7R7B-A, 804 5.6 FORMATTTER PROGRAM MATYL! 27.655) 27-APR-76 37:59 PACE 71 SEa 9063 
n2a8. 313 SING_E DURL OORT RHI] RPOW-S & DRIVER LREY 1.0) 

3711 OITTIS OLL44G MOV (RH) = (SP) :READ RPCS1 
3712 917720 OSe716 cHOcD0 BIS agrrly, (SP) “SET THE “TRE” BIT OF THE WORD READ 
3713 917754 «900316 SWAB :ADJUST FOR DATO 
3714 Olr736 1lerl4y cooica MOVB eB ITO6. CRY) SET "IE" 
3715 Oirr32 038764 915009 990019 BIT wBITL2.R°CS2°R4,'° TS “NED =] 
3715 517749 §6Gblode SNE 1$ ig2--CEEAR. “TREN 
3717 OLSP42 905726 TST oye CLEAN OFF THE STACK 
3728 S17r4H4 Code aR os 
3725) O1Pt46 «113664 conc: 1$: MOVB = (SP)4, 1 (RH? “CLEAR “TRE” 
3739 5)7e52 813604 23: MOV (SP 14 'R4 RESTORE R4 
sel ayers «= 00g2Sr RTS PC “RETURN TO CALLER 

5733 “QUEUE COUNT 
3724 O17 7S6 noo SONT: BYTE O sORIVE 0 
3725317757 00 "BYTE 8 :CRIVE 1 
Sree S17769 995 "BYTE OA :DRIVE 2 
rer O76! 559 "BYTE 6 :PRIVE 3 
3728 317762 88 BYTE 9 SORIVE 4 
3729017763 899 "BYTE 0 DRIVE 5 
3739 «(17764 cos "BYTE OQ -ORIVE 6 
z3 B17 7E5 ata) "BYTE ¢ DRIVE 7 

233 s QUEUE INPUT PCINTERS 

735 (Q17766 025952 QINPT: .WORD GORVO SORIVE C 
3726 «5i77ro 6Geoo7o "WORD © SCRVI :BRIVE | 
7ar Oi7e7e 920110 “WORD  QORV2 “DRIVE 2 

3738 Sl7774 oeo1a0 "WORD  QDRV3 “DRIVE 3 
3739 S'777— Oeoise “WORD = QORV4 SORTVE 4 
2748 020099 OeCi? “WORD — QDRYVS DRIVE S 
374; Ce3092 520219 "WORD © QORVE SORTVE & 

| zie se5e04 029230 "WCRD GSR? SCRIVE > 

a4 :GuEJE OUTPUT POINTERS 
] f 

i 3796 029996 desgs0 Scu7PT: WORE © QORVG <ORIVE C 
, gra? d20510 920070 "WORD = CORVI SORIVE | 

3748 029012 decli6 “WORD QDRV2 :DRIVE 2 
3743 023014 920132 -WORD = QDRY’3 -ORIVE 3 
3759 f205i6 929150 -WORD = QORVS SORIVE 4 
3751 Getded 920179 "WORD — GDRVS DRIVE S 
2752 20022 329219 “WORD  QDRVE DRIVE & 
3753 020924 920230 “WORD © QORW? :ORIVE > 
3 

3755 PecneR cenoso SSTSRT: .WORD QORVO -ORIVE 9 START ADDPESS 
375— 520030 ceto7o SSTCP:  .WORO GDRV! :DRIVE 9 STOP ACDRESS $ DRIVE $ START ADDRESS 
3757 920032 O20119 “WORD = QORVE2 :STOP DRIVE 1--START ORIVE 2 
2759 920034 020138 “WORD = QORV3 STOP ORIVE Aor aTaRT DRIVE 3 
3753 020036 d20!50 «WORD QDRV4 :STOP DRIVE 3--START DRIVE 4 
3760 O20039 O¢0i72 “WORD  QORVS STP DRIVE 4--STAR™ DRIVE S 
376: Geto4e 029210 "WORD ORV :STOP DRIVE S--START DRIVE & 
ZTE CECCHG «320539 “WORD © QORV* :ST0P CRIVE 6--STAR’ DRIVE > 
rf SEriae Se5e55 “WORD | OTERM STOP CRINE > 
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ROTH S & FIRMATTTER PROGRAM Macv!! 27(655) 27-APR-76 i7:59 PAGE 72 
SINGLE SUR. OORT RHIL RPO4-S & DRIVER vREV 1.03 

:CRIVE REQUEST QUEUES 

cocoa QORVC: .BLKW 19 
ocaic QORVI: [BLN 1 
osac:ic JORV2: .BLKW 10 
osco:c QORV3: .BLKN 13 
900910 QORV4: .BLKW 19 
900015 QCRVS: .BLKN 19 
300910 QORVB: .alkKW 1 
930919 QORV?: .BLKW 10 
029250 OTERM= 

sROUTINE TO CLEAR ALL OF THE RESJEST QLEUES 

2 CALL 
: ISR PC CLROLE 

104412 CLRQUE: SAVREG :SAVE 80 - RS . 
Nie"de TTS MOV BOCNT,R2 :2ERO THE GUELE COUNTS 
055022 CLR (Re)+ -ORIVES O8 | 
005022 CLR cRE)+ -ORIVES 238 3 
nosoe22 CLR (RO}+ :CRIVES 435 
AcsCee2 SCR (R2}¢ -ORIVES & 8 7 
o12783 otecc MOV #8. 83 >MOVE THE STARTING 
OlerOl O20dc6 MOV BOSTART RI ADDRESS OF THE QUEUE INTO 
012122 18: MOV (R124, (RE) - THE QUEUE INPUT POINTER 
g35303 DEC R3 
01376 BNE 18 

Ol2793 9000:9 MOV #8. R3 sMOVE THE STARTING ADDRESS 
Ole701 ce0cze - MOV BOSTART,Ri OF THE GUEJE INTO THE 
Jiel2e2 zs: MOV CR1}4, R24 :QUELE OUTPUT PCINTER 
005393 DEC R3 
901375 BNE 2$ . 
104413 RESREG SRESTCRE 80 - RS 
500207 RTS PC 

-EMPTY THE QUEUE SPECIFIED BY 91 - 

sCALL 
: MOV DRYVNUM.R1 SORIVE NUMBER TO Ri 
: JSR PC EMPTYO 

195061 AL PPSe EMETYQ: LPB QCNT(RL) -CLEAR NUMBER OF ITEMS IN QUELE 

B°6161 O17766 C29906 MCV QINPT(RL) .QOUTPT<RL} :SET SUTPLT QUELE POINTERS °NFLY PSINTER 
59629! ASR Ri 
0002 RT pc 

sROUTINE TO PLT A REQUEST IN QUEUE 

* CALL 
: MOV BORVNUM, RI ;ORIVE NUMBER _ 
: MOV 8OPB, Re "ADDRESS OF PARAMETER BLock 
: JSR RO, ORVGUE :G0 PUT REQUEST IN JUELE 

Ses oCeY 
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MC-11-D2RIB-A, REGY 5 & FORMATTTER PROGRAM MACYL! e7(ESS) 27-APR-76 17:59 PAGE 73 SES CCaS 
DoRIB. 513 SINSLE DUAL PORT RH11-RPOW’S.& DRIVER (REY 1.0) 

3313 : RETURN SRETURN HERE IF QUEUE IS FULL 
$820 : RETURN RETURN HERE IF REGLEST IS IN SUELE 

ea 

3852 020346 122761 O09019 O:77SS DRVOQUE: CMPB #10. QCNT(RL) -IS QUEUE FULL? 
3323 929254 001421 BEQ 2g <BR IF YES-TAKE RETURN 
3824 Ge03S5 :05261 77S INCB = GCNT(R1) S INCREMENT QUEUE COUNT 
3825 020362 00630! " SL Ri 

36 Oc0364 O10271 Ol776& MOV Re, QOINPT(R1) ;PUT THIS REQUEST IN QJEJE 
27 930370 Obe761 CO0002 2:7766 AOD 8. OINPT<R1) UPDATE THE GLELE POINTER __ 

3329 550376 e616: Cl7765 026030 CMP QINPT-RL}, ber op Ath? ; Tine TO RESE” THE PCIN7ER 
3829 Seo4o4 001003 BNE 1$ -BRANCH IF NO 
3830 930496 316161 O20026 217756 MOW OSTART(RL).2INPTIRIs :YES--RESET POINTER 
3831 D204i4 93¢2c) 1S: ASR RI 
2832 50416 995720 TST (RO)+ : TAKE RETURN 2 
3333 Azo4es = ocdeto 23: RTS RO RETURN TO USER 

3835 sROUTINE 19 SE’ THE "DPB" ADSRESS OF NEXT REQUEST IN 3LELE 

3837 “CALL 
35398 : MOV sDRVNUM RE -ORIVE NUMBER TO RI 
3639 : JSR PO GETREQ GO GET THE REQUEST 
3840 : RETJRN :Re="DPB" ADDRESS CF THE REQUEST 
384i : -Re=0 IF NO REQUEST IN QLECE 

2843 229422 oo5902 GETREQ: CLR Re 
3894 Jeo4es 106761 Dirrss TSTB = QCNT<R1) :IS THERE ANY REQUEST IN QLELE? 
3845 929430 001494 BEQ 23 :NO---BRANCH 
3846 620432 99630! 18: ASL Ri 
3847 939434 017192 o20026 MOV JQOUTPT:R1},82 ;PICKUP “DPB” POINTER FOR THIS DRI. 
2648 G25440 Odez0! ASR R! 
3239 oet442 30330? 2g: RTS pC sRETURN TO USER 
ae 

3851 sROUTINE TO “POP THE REQUEST FROM QUEUE 

3953 : CALL 
3854 : Moy #ORVNUM Rl sORIVE AUMBER TOR} 
3255 : JSR PS, POPGLE :CALL TO REMOVE REQJEST 
3e5 : RETURN =RE=ADCRESS OF OPS REMCYED 

2 

3858 920444 105361 017756 POPQLE: DECB QeNT(RL) sDECREMENT QUEUE COUNT 
3958 O245C 40630! ASL RI 
3660 dec4s2 317102 920096 MOV JQOUTPT(R1),R2 ;GET THE “DPB POINTER 
3861 OP045E 062761 000002 oecons adD #2.QOUTPT(R})} :UPDATE THE QUEUE POINTER 
3862 OcC4b4 02616] 020906 06209395 CMP QOUTPTiR1) GSTOPIRI) sTIME 19 RESET THE POINTER? 
3863 920472 001003 BNE 1$ NO--BRANCH TO EXi 
3964 O20474 016161 920026 o20006 MOV QSTART RID. couTpt Rin. -YES--RESET THE PINTER 
3065 S20s02 C0620) 1S: ASR 
sete 020504 of0297 RTS Re sRETURN TC USER 
J9S 

3868 sROUTINE TO SAVE THE CONTENTS OF ‘SESCAPE’ WHEN THE DRIVER 
3865 :REPORTS AN ERROR DIRECTLY. 

sEs7 ALL 
38° : JSR RO,ES.SAY 



JO? 
MC-11-DIRIB-A, RPOY S & FORMATTTER PROGRAM MACYIL 27(65S) 27-APR-76 17:59 PAGE 74 SES COBE 
OORIB. 913 SINGLE QUAL PORT RH11-RPOY-S.6 DRIVER (REV 1.0) 

387 ERROR N /THE ERROR CALL 
3874 RETURN tHHE RETURN IS PAST THE ERROR CALL 

3876 020506 012037 o22522 ES.SAV: MOV = c RO) +, 18 ;GET THE ERROR CALL 
3877 9e0E12 013746 OC1IS0 MOV - SESCAPE,-(SP) | ;SAVE THE ADDRESS IN 'SESCQPE’ 
3873 Oe0516 bento 901160 CLR SESCAPE : CLEAR THE ESCAPE RETURN 
3873 Getbee 00039 18: “WORD «60 THE ERROR CALL IS MCVED HERE 
3880 d20Se4 001160 MOV © (SP)+,SESCAPE ;RESTORE THE ESCAPE ADDRESS 
Ses. GS0830 000800 RTS = RO ; RETURN 
= 
aaah 5p REREAR RAKE R ASSL ESE E LEAL EEE RL ERASE SERA LE ELLER AER SRA HEELS 

3586 .SBTTL TELETYPE MESSAGES 
3888 G2eO0S32 O8744O O43106 OY4EL4Y UNTOFF: .ASCIZ / OFFLINE,’ 
3889 020540 042516 ooc 
38390 020543 OYO O47117 O44S14 UNTON: .ASCIZ 7” ONLINE/ 
3831 020550 O4eS16 000 
38392 920553 O40 047516 O20124 NOTRP: .ASSIZ @ NOT AN RPOW/S- ba 
3893 Q20560 O47101 951040 030120 
3894 Oc0S66 O27464 Oe746S CO00b 
3895 020574 O4704O 052117 OSCOYO NOTPRS: .ASCIZ / NOT PRESENT/ 
3296 d2Cb02 OMeRce O42Se3 OSelle 

3898 d2061! O40 O471eS O4CS23 NOTSAF: .ASCIZ 7” UNSAFE” 
38399 020616 C4256 000 
3300 020621 lee 030120 OO0064 RPOYWB: .ASCIZ /RPOY/ 
390i 929626 OS0le2 032460 000 RPOS: .ASCIZ /RPOS/ 
3302 020633 tee 030120 O0006& RPC6: .ASCIZ /RPOG/ 
3903 020840 047125 OSe111 OS1440 SYSTAT: .ASCIZ /UNIT STATUS’<CR><LF><LF> 
3304 O20646 C4054 Osenst 006523 

3306 0c0657 OiS O4¥e0le O4NS2e MUNIT: .ASCIZ <CR><LF>/DRIVE: / 
3907 O20664 O42S26 Ce007e 209 
3398 020671 C40 beatles Cc0 aLASH: -ASCIZ a7 a 
33909 020875 103 0 : -ASCIZ = /C.- 
2919 020677 124 000 T: -ASCIZ = /T/ 
2311 02070! 060 000 MDRVOD: .ASCIZ /0/ 
3312 020703 040 040 LINYSP: .ASCII 7 / 
3313 O029705 O40 O00040 LINSP: .ASCIZ /’ / 
3914 020710 O4710S O4eS2e4 Oe0le2 ENTADR: .ASCIZ /ENTER ADDRESS LIMITS: .<CR>.LF> 
3915 020716 QO42101 051104 051505 

3918 920740 820040 051104 OS3111 MOFFLN: .ASCIZ /” ORIVE OFFLINE’<CR><LF> 

3921 920762 O4204O O44Se2 C4252 MDRNP: .ASCIZ2 ~ DRIVE NOT PRESENT/<CR>\LF> 

000 
e325 921907 O40 051104 0531 MERI1: .ASCIZ /“ ORIVE NOT AVAILABLE-<«CR>\LF° ll 
size Ce.024 929105 O47516 CeOle4 
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RPOW.5°& FORMATTTER PROGRAM 
TELETYPE MESSAGES 

05310] 

051104 

O44S01 
Q06S0S 
O44See 
0$2117 
O50lee 
0330S? 

051104 

045523 
020123 

040514 
00001e 
O42Se6 
O4O44O 
032069 
005015 

053111 
040Se2e3 

090 
042514 

990 
047522 
046440 
041450 
Oe4S06 

O46S2e 
053040 

O44514 
051124 

043516 
040440 
OSe51S 

MNRPO4: 

MUSOR: 

MSELD: 

MMODE : 

MFORMT: . 

MHECK; 

MCRMAT: . 

MSICE: 

MSECZe: 

MSEC20: 

BADENT: 

MADRER: 

/ASCIZ 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIT 

KO? 
MACY11 27(655) 27-APR-76 17:59 PAGE 75 

3 DRIVE NOT AN RPOY/S/60<CR> “LF 

/ DRIVE UNSAFE ’<CR><LF> 

/ SELECTED/ 

«CR><LF> “PROGRAM MODE (C OR Fd: / 

¢ FORMAT £ VERIFY/ 

“CHECK ONLY’ 

/FORMAT & VERIFY/ 

(CR><LF><LF> “OPERATE IN 22 SECTOR MODE .Y OR No ® - 

‘OPERATION WILL GSE IN 22 SECTOR (16 BIT) MODE~<CR><LF> 

“OPERATION WILL BE IN 20 SECTOR (18 BIT. MODE-<CR><LF> 

“7INVALIO ENTRY7<CR><LF> 

“ENDING DSK ADRS MUST BE EQUAL TO OR GREATER”<CR><LF* 

SEs C087 



MO-11-DCRJB-A, 
OZRJB.O13 

3981 021500 

4003 021660 
4004 021666 
4005 Oe1673 
400% 921700 
4u007 021706 
4008 021714 
4009 Oe1722 
4010 021730 
4911 021736 
4uO12 O21744 
4013 021752 
4014 021760 
4915 021764 
uD16 921772 
4017 922000 
4018 022906 
4019 022011 
4929 922016 
u021 O22024 
uOe2 Oee032 
4923 022035 
4024 de204e 
W025 922050 
4926 022056 
4027 O220b4 
4028 022065 
4029 922072 
4030 922100 
4931 022106 

TELETYPE MESSAGES 

0S21e3 

O51117 
051501 

047S27 
040503 

O15 
051101 
043040 

042522 
035123 

041040 
040Se5 
047440 
040505 

Ole 
040510 
051101 
O4O44O 
000012 
O4eS14 
052101 
0Se1e4 

Ole 
030050 
047See 

024461 
051447 
024462 
0S2le3 
035105 

0S1S2e 
O4eSe23 
00S01e 
O44Se4 
051117 
047117 
042526 
OS1412 
047111 

042105 

042522 
O4O44O 
0£1Se3 
090040 

920105 
020114 
020122 
O4eS24 

020116 
O44Se4 
05:104 

052103 
020191 
051105 

020981 
OS1447 

O47 440 
005015 
053440 
041440 
000040 

020124 
000 

0Sele3 
043516 
040515 
042040 
009040 
040524 
029107 
020113 
O044S2e 

0S1117 
047503 
C4eSe4 

044103 
047503 
042524 

O46101 
051117 
042524 
020072 

042523 
042104 
o44440 

RPOY.S“& FORMATTTER PROGRAM 

MSELP: 

MPATD: 

MSFOU: 

MSCKK: 

MFCMPT: 

MCCMFT: 

NUMERR: 

RDORIS: 

~ASCIC 

-ASCIT 

-ASCIT 

-ASCIT 

~ASCIZ 

~ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

07 
MACY21 27(655) 27-APR-76 17:59 PAGE 76 

THAN STARTING ADRS/<CR> <LF> 

/SELECT ‘DATA PATTERN ’<CR><LF> 

“ (0) ZERO’S’<CR><LFD 

¢ (1) ONE’S/<CR> <(LF> 

7 (2) WORST CASE: - 

/WORST CASE/ 

(CR><LF><LF> “STARTING FORMAT ON DRIVE / 

(CR <LF><LF>-STARTING CHECK ON ORIVE ¢ 

«CR (LF <«LFE> “FORMAT COMPLETE, ¢ 

(CR><LF><LF>/CHECK COMPLETE, - 

“TOTAL ERRORS DETECTED: - 

“PRESENT AOORESS IS: - 

5 RERAREEREEREELSARARLERAETAARALLERLHAERARARRERREARARERLARAA ERA RE? 

SES CCe8 



MO-13-0CR7B-A, 
DcRIB.O13 

4088 CeeSe6 

RPOY S“6 FORMATTTER PROGRAM 
ERROR MESSAGES 

O4412e 
OS2116 

123 
OS1101 

OSilee 

051501 
OS9040 
020131 
O2012e2 
936505 

051501 

220105 

O44440 
0S2Se2e 
041503 
020104 
036S2e3 

050130 
020104 
052116 
041517 
042105 

041123 
051101 
051105 
046450 
024461 

041123 
0S1101 
051105 
osooso 
0000S: 
051505 
0435e5 
043516 
020124 

042040 
Oe01e4 
047117 
O4O44O 
CS1Se3 

020105 
O47 111 

051S11 
042040 

o44524 

MO? 
MACY13 27(655) e27-APR-76 17:59 PAGE 77 

-SBTTL ERROR MESSAGES 

fe RRERAEAASELERARRS EA ERE ER AAAS RARER RRL EEREEAEERERERS FREE SELES SS 

EML: 

EMe: 

EM3: 

EMU: 

EMS: 

EME: 

EM10: 

EM11: 

EMle: 

EM13: 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 

“RH11 INTERRUPT OCCURRED (RPAS=0)/ 

“UNEXPECTED ATTENTION OCCURRED 

“MASSBUS PARITY ERROR (MCPE=1)~ 

/MASSBUS PARITY ERROR (PAR=1). 

“ADDRESS PLUG CHANGE BIT SET. 

/RH11 OION'T RESPOND TO ACDORESSING, 

/ORIVE OFFLINE 

/PERSISTENT DRIVE UNSAFE ERROR ° 

“UNCORRECTABLE MASSBUS PARITY ERROR 

‘SOFTWARE TIMEOUT“ 

SEQ 0089 



MO-11-DCRIB-A, 
DfRIB.013 

022534 
OeeS4e 

023174 

ERROR MESSAGES 

042515 
051104 
047125 
042440 

0S2117 

052517 
OS3111 
040523 
OSliee 

047117 
042514 
OS3111 
047522 
O44See 
O44See 

047117 
042514 
053111 
047S2e 
O44See2 
O44See 
042510 

052105 

O44S2e 
042510° 

047117 
O4eS14 
OS3111 
047522 
O44See 
020107 

041440 

000124 
020105 
O4eS06 
OSilir 

0511¢e4 
027522 
020105 
O2e0lee 
043516 
042524 

051124 
027522 
020105 
020122 
043516 
042524 
045503 

O44S2e 
0Se117 
051508 
Oeb440 
047524 
020124 
0S2120 

000 
020101 
Oe01ee 
043516 
O4eS24 

, 045503 

0S1124 
027S2e 
C2010S 
020122 
054506 
042510 
000123 
051105 
O40S20 
0S1 122 
051105 
043516 
042504 

047111 
044506 
C47111 
042504 
047040 
051117 

RPOY5“6 FORMATTTER PROGRAM 

EM14: 

EMIS: 

EMI6: 

EM17: 

EMZO: 

EMel: 

EMee: 

EM23: 

eee oe 

~ASCIZ 

-ASCIZ 

-ASTIZ 

-ASCIZ 

~ASCIZ 

-ASCIZ 

-ASCIZ 

NO? 
MACY11 27(655) 27-APR-76 17:59 PAGE 78 

“DRIVE UNSAFE ERROR/ 

JCONTROLLEP/DRIVE ERROR DURING WRITEd 

ACCNTROLLER’ DRIVE ERROR DURING WRITE CHECKS 

@RETRIES NOT SUCESSFUL - SECTOR NOT ACCEPTABLEd 

JDATA ERROR DURING WRITE CHECK? 

DCONTROLLER“ORIVE ERROR VERIFYING HEADERS@ 

QMHERDER COMPARE ERROR VERIFYING HEADERS’ 

CYLINDER FIELD IN HEADER IS NCT CORRECTY 

SE3 0090 
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~ RECY 5 & FORMATTTER PROGRAM MATYI! 27.655) 2°-APR-7& 17:59 -PAGE 79 

ERROR MESSAGES 

o42S22 052193 
12> S44e22 C42 

41442 G42515 SHs 
o¥ewy0 Siie2 os) 

J 

EME4; = ASTIZT SWRITE CHETH ERRORS u
s
 

M
a
 
.
£
d
>
 

SE PRVSFERRRSESRESERASELESESSRESSRSISELERSSSSSELRESSSEESALASSLSASE SES 

Hi: .ASCIZ. - RPAS- 
Hz: (ASSIE DRIVE RPOS1 RPES1 RPERZ PERI RPAS, M

u
n
 

-«- 

104 O44S2e O4eS26 O23: -ASCIiZ “DRIVE RES ADR DATA. 
O29040 951040 043505 
CHO44O §=O51104 OeC4O 

oc9 
194 O44522 O4eS2e5 OH: -ASCIC «©=0DRIVE =o REG: «ADR GOOL BAC- 

o2004e 051040 043505 
O40440 051104 de034O 
029940 O8PSC? O42117 
O2004G dedc4e d4Csde 

Q44i2e 40440 OHen CHE: ~ASCIZ =» RH ADORESS- 

-DORIVE ERR FO RPCS! RPOS2 RFCSi PERL «6RFER2 86SPERQ- 

OCC 
le2 O42S20 030503 DMIOA: .ASCI2 -RPECL «=6RPECe = -RPWC RESA RPOR ReAS RPLA 

xX
x 

uo
 

©»
 

-~
 

™
 CSOle2 O41104% QO2904O CHIOB: /RPOS RPMR RPOT RESN SPOF APIA RPA 

OS2e104 Oed049 de0049 
Dtl22 C47123 DeC2He 

on ee oe
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3a a8-A, 8864 S$ 6 FORMATTTER PROGRAM MASY!! 27.655) e2?7-APR-76 i7:59 PAGE 80 SES cOos2 

we rol ERROR MESSAGSS 
<A 

023834 J2094S O80le2e O4311° 

3656 
Q23663 104 O44Se2 O425eG OHI: .ASCTO «6OCRIVE =6ERR PC CYLINDER TRACK SECTOR. 
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Qaz73e 351104 OS3111 O20105 OH2c: .ASCIZ -ORIVE ERR PC CYLINDER TRACK  SECTOR/ 

CMEDA: .ASCID RECS: . RPCS2 RPDS! RPERL PERE RFER3 APECL APECS. 

125 
cescsO 051040 CY¥eSed C30S03 
ve4066 O20C4C CS1040 O4eSe2c 

009 
Wecé Cesare tee 0535e0 020103 OmeCe: .ASCIZ -RPWO RPSA RECA RPAS RPLA Recs RPMR RPCT.” 
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R
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i 9227 GE¥i74 859102 047123 20040 SHZOC: .ASCIZ RPSN RPGF RPCA RELL 
1 42 Getece 320042 OS0i22 O431:7 

1 Mede §=D24e31 C40 Oe0040 O20C4O CHe2: ASCII EXPT’)... OR? LFS 

“244 524244 G20040 920040 04440 
4e45 Caves 05C130 Ceas24 O0ESOS 
S247 Oe4eb! 404 O44See O4eSeb JASCIZ -ORIVE «=6ERR PO OCYLNCR «ACTUAL HERCER 
S248 Ce4¥z66 C2e0049 S4e44C OSilz2 
meno) Oede74 =CSDC4D §=C20103 O4.s49 
S202 Ced222 4131 CH2lib Cealzc 



DOS 
eRIB-A, SPS4 S & SORMATTTER PROGRAM Me Yi2 27.655) 27-APR-76 17:59 PAGE 81 Sea CO 

253 ERROR MESSAGE 

924329 Q4YO4XO 052103 040525 
De4316 O20114 O4eSi0 04210! 
024324 5 000 
Q243=° C4O Q20040 O2004G CHE4: .wSCIT ~ MEMCRY OISK/’CR, ‘LF. 
Oe4234 C20040 020940 d20040 

D24496 J42040 0851511 00bS13 

C24415 104 O44S22 O4eSe6 AScolc.|6OCCRIVE)|©6OERR FC OUCYLNDR «TRACK «©6OSEZTOR «DATA CATA 
et4e2 O20040 C4244Q OSii2e 

924592 90276 Ok: -WORD ATTN _— 
JO4SO4  OCle74 OieiCO Jielge Cle: «WORD DORIVE, RPERRS, RPERRS+2, RPERRS+4, RPERRS+6 , ATTN 
Ce4¥Sl2 022194 Ci2i06 001276 
G24S5e0 001274 17240 Oire4¥e O73: -WORD OORIVE,RD.AOCR,AD.WRD 
S24Seh O0le74 Oi7464 Olr4ee C74: -WORO DORIVE.WRY.AC,WRT.WO.RO.WRD 
De4S34 3917242 ; 
024536 00i17e OTE; -WORD S$RPADR ; . 
O24S40 001214 001116 001304 ST:0: ..ORD ORIVE,SERRPC,RP.REG, SP. RES+190,8P. REG+12, RP. RES+14, AP. RESe4o RP. REGe4e 
CeyS46 §=001314 001318 021320 
Ce¥SS4Y 901944 091346 
O24560 001350 CO13Se 9001306 -WORD =- RF. REG +44, FP. REG+46 RP. REG+2, PP. REG+4 RP. REG+S RO. REG+IS, RP. RES+SS 
024566 001310 O01312 90132= 
J24S74 0913524 
De4S576 O0l2ce6 001339 901332 .WORD = RP. REG*2e RP. REG+24, RP.REG+cE RP. RES+S9, RP. RE G32, 8P. RESo 34, RP. RE Go 3S 
GeY¥€04 001334 001336 29:240 
Ne4eie CO0134e 
cones sole 091116 OC1270 O17: .WORD ORIVE,SERRPC,OS.CYL,OS. TRK,SAVSEC 

Oe46c6 901214 001116 001270 CreC: WORD CRIVE,SERRPC,DS.CYL,OS.TRK,SAVSES 
1 

524640 001304 001314 CC1316 -WORD = RP. REG, RP. REG*+10, RP.RE +12, RP. RES 14, RP. RES*4O, SP. REGd4E RF. RE GS44, RP. RE 
O24646 001320 001344 091346 
ce46 
S2e4660 001306 001310 O0131e WORD = - RP. REG*2e ,RP.REG+Y RP. REG+ RP. REG+16 RP. REGtc5, RP. REGwz2 RP. REGw24 RP. RE 
O24666 OOl322 001224 C013c6 
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asi 501334 0013326 001340 JWORD | FP.REG+30,RP.RES+32, RP. REG+34, RP. REGH3S 

Se4710 COl2I4 OOL116 025130 CT23: .WORD DRIVE, SERRPC.SUF°,RBUF RBUF +2, RBUF +4 ROLF +S 
Pearse 925120 Czéiee Oes1e4 
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s2t6 25.04 
4247 O2S519& 
4348 025110 
4349 OeSile2 
4355 CeS114 
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ROY 5.6 FORMATTTER PROGRAM 
ERROR MESSAGES 

025126 

301342 

920061 
001 

990021 
O6- 

O01116 
001eSe 

001324 

901270 
001124 

003316 
001346 

00:3le 
001326 

001340 

MALY 27.655) 

Cv%e4; = .WORD “ORIVE, SERRPC,DS.CYL,OS. TRK, SAVSEC, SGODAT, RP. REG+22 

E08 
27-APR-76 17:59 PAGE 82 SES COS4 

-WORD = RP. REG, RP.REG+10, RP. REG+12,RP.REG+14, RP. RES+40, RP. PEG+42, RP. REG+4Y, PP. SE 

~WORD RP. REG+2, RP. REG+4 AP. REG+E RP. REG+16,RP.REG+20, RP. REGe22, RP. RESec4, RE, PE 

-WORD RP.RES+30,RP.REG+32, 8P.REG*34, RP. REG+35 

OFi: .WORD 

2F2: = WORD 

OF3: = WORD 

OF4: = SWORD 

DF: WORD 
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OF17: {WORD 

OF25: WORD 
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DF23: WORD 

DF24: WORD 

5 LEFERSFESERSEESELELSARARARAAAARHRSEKLAELISERRERTRERPREFVRELRARHRAY 

:BLFFER STARTS HERE 

5 REFRRPRERESHELSIREPSRAPRIRERAPESRERRAEEEHERTERSRUERRERERARRURUR 



Mott -CCRIB-R, RES 4 

coR8. O13 
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o
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f
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ER 

o47S2e 
2OSo1s 

006515 

o52012 
O51117 
O4rs40 
042510 
051105 
926060 
040514 
042510 
950104 
041SC1 
C4¥2040 
G30040 
020110 
042510 
O45S03 
O4OS0S 
047515 
041517 
020116 

Ole 
042116 
040524 
042510 
352107 

920 

2000) 

Q44S01 

920113 
044522 
053440 
O47 101 
O201e¢ 
029954 
020122 
0S4S2e 
052191 
030964 

CS194C 
OSel2e 
OSCO4C 
O46S01 

FO8 
eeeacee. TER PROGRAM MACY. 27.655) e@7-APR-76 17:59 PAGE 83 sE3 CO9S 

RSUF: .WeRD 0,0,9,0 ;BUSFER FOR HEACER CHECK 

BUFP: sFORMAT AND CHECK BUFFER STARTS HEPE 

TITLE: .ASCII ORD «LF (LED “MAINDEC-11-OZRIB-A/ (CR? (LF? 

~RASCIZ = JIRPOY.5’6 FORMATTER PROGRAMA<CR> «LF «LF- 

-ORDRY: .ASCID .CR  LF>.’TO °FORMAT’ OR ‘CHECK’ DRIVE 0, SEPLACE THE *XXDP°/<CR><LF> 

-ASCIZ «=OFACK ON DRIVE C WITH ANOTHER PRCK, CLEAR MEMORY LOCATION 40,/‘2R><LF> 

ASSIS «=O ANC RES SRY THE SROGRAM-< CR «LF: 

.SBYTL BUSADR - SET BLS AODPESS ANC VECTOR ADCRESS FOR RH21 
:THIS ROUTINE IS USED TO INSURE THE BUS ADDRESS 
;0F THE RH11 IS SETUP FOR ThE PROPER_ADORESS. 
rIT WILL ALSO READ THE ACDRESS FROM THE TTY IF 
;REGUIRED. 
NOTE: THIS ROUTINE DESTROYS RO-RY 
rae 

JER PC, SUSRDR 
RETURN 

eee eee ee
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AScEYC 
C2S65e 

R°O4 § & FORMAT TIER PROGRAM 
8JU5 ADDRESS AND VECTCR ADDRESS FOR RH11 BUSADR - GcT 

op ueD 001302 

Reeds 001302 
Q1e700 o8lire 
104491 + O25834 
612046 
10440e 
104401 = =O20705 
104411 
91eS0i 
OC4S3? OeS&S5 
3eSSi6 
025562 
O2S446 
O2e5Sle 
925446 
025556 — 
010260 1777 
LO44Ol SeS64s 
012046 
1044De 
108401 d2070S 
LOH! 
0ieS0l ; 
004537 d25655 
0eSS6e 
025562 
O2eSS1E 
025556 
GeSSiéb 
025556 
019260 177776 
013701 occ904 
012737 Od25622 
00S77? = 183372 
010137 009094 
Qle700 001172 
Ole701 Olee4s 
OleDe! 
312021 
900207 
010137 ococo4 
022826 
104006 
ang? a8 

OSOl22e 051503 
020075 029 

t22 e310 
026342 CfOO40 

coocsy 

02006! 

041505 

GO8 
27-APR-76 MACY11 27(655) 

BUSADR: TST CHGADR 
BEQ 75 
CLR CHSADR 

1S: MOV #SRPADR, RO 
TYPE MRPCS1 
MOV *RO)+, -(SP) 
TYPCC 
TYPE = ,LINSP 
ROLIN 
MOV (SP}4.R1 
JSR RS, CK.NUM 
33 
“§ 
1g 
23 
1$ 
4 

23 MOV R2,-2.R0) 
3$ TYPE MAHVES 

MOV tRO)+,-.SP) 
TYPOC 
TYPE = ,LINSP 
RDLIN 
MOV (SPi*,R1 
JSR RS, CkoNUM 
f 

? 
3 
43 
3¢ 
43 

43 Moy R2,-2.RC) 
7 MOV ERAVEC Ri 

MOV 88S ERRVEC 
TST JSRPAD 
MOV R1 ERAVEC 
MoV 8SRPACR RO 
MOY #RPADR R1 
MOV (RO)+, IRI}+ 
MOV (RO)+) (R14 
RTS PC 

gs: MOV RI, ERRVEC 
CMP (SP)+, <SP)+ 
ERROR 6 
BR 1$ 

MRPCSI1: .ASCIZ @RPSS1 = 2 

MRHVEC: .ASCIZ QRHVEC = 2 

~SBTTL CK.NUM - CHECK NUMS 
;THIS ROUTINE CHECKS AN ASC 
AND FORMS AN OCTAL NUMBER 

17:59 PAGE 84 

sINPUT FROM TTY REQUESTED? 
:NO--BRANCH 
SYES--CLEAR THE REGUES’ FLAG 
;EIRST ADDRESS 
PRESENT RPCS1 ADDRESS 
TYPE IT 
:2 SPACES 
:GET THE ENTRY 
ADDRESS OF ASCII TEXT 
CHECK THE NUMBER 
: CARRIAGE RETURN ONLY ENTERED 
:PERIOD ONLY ENTERED 
; ILLEGAL INPUT 
: TERMINATED WITH A CARRIAGE RETLRN 
TERMINATED WITH QA," 
TERMINATED WITH A." 
: SAVE NEW RPCS1 
:"RHVEC="™ 
PRESENT RH11 VECTOR ADDRESS CN 
:TYPE IT 
:2 SPACES 
READ THE ENTRY 
SASCII TEXT ADDRESS 

THE STACK 

CHECK THE NUMBER 
:CARRICSE RETURN ONLY ENTEPED 
;PERIOU ONLY ENTERED 
 ILLEGAL_INPUT 
: TERMINATED WITH A CARRIASE 
:TERMINATED WITH A ”,” 

RET URN 

: TERMINATED WiTH A". 
-SAVE INPUT 

:SAVE THE ERROR VESTCR 
SETUP FOR TRAP 
‘CHECK FOR RH11 
:RESTORE ERROR VECTOR 
“FIRST ADDRESS OF NEW PARGMETERS 
?FIRST ADDRESS OF WHERE TO FLT THEM 
-BUS ADDRESS 
“VECTOR ADDRESS 
: RETURN 
“RESTORE ERROR VECTOR 
CLEAN OFF THE STACK 
[REPORT THE ERROR 
ASK FOR BUS ACDRESS 

) ER (OCTAL 
IZ STRING FOR LEGAL CHARACTERS 
IN Re 

SEa COSE 
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HO8 
MOA1I-DOR TBA, REOY SG FIRMATTTER PROGRAM MACY!) 27.665) 27-APR-76 17:59 PAGE 95 SE 2097 
D2R38.013 CKUNUM = S4ESK NUMBER (COCTAL) 

445° :CALL: 
44S : MOV #ADR, RI : ADDRESS OF ASCIZ STRING 
445 : MOV #NUM: Re X SIZE OF INPUT NUMBER 
4479 : ISR RS_CK.NUM nO. FORM THE NUMBER 
y4rt : RETURN ADR -"CR” ONLY ENTERED -- Re = 0 
4473 RETURN ADRe :"PERIOD™ ONLY ENTERED -- F2 = 0 
44rd : RETURN ADRS -ILLEGAL CHARACTER IN THE INPUT STRING 
4425 : RETURN ADRY "CR" ENTERED -- Re = NUMBER 
4475 : RETURN ADRS "COMMA" -- R2 = NUMBER 
4475 : RETURN ADR :"PERTOD” -- Re = NUMBER 

+ fon J 

S378 925655 Ji0446 ch.NGM: MOV RY, -iSP) sSAVE RY 
4479 025550 O10346 MOV R3,-.5P) SAVE R3 
W480 Ge56be O!0e46 MOV Ro. -(SP, SAVE Re 
4451 925664 O0S004 SLR RY RETURN POINTER 
4432 025566 90560 CLR RS :START NUMSER AT ZERC 
4483 956670 o0500e2 CLR Re >STORE RESULT 
W484 O0e5672 OO4S37 O0S#26 JSR RS, Ck. CHR CHECK ONE CHARACTER 
4485 Q25676 OeS?r4 bg -TLLEGAL CHARACTER 
4486 025700 026000 8% :CARRIAGE RETURN 
4u8? e702 OeS774 3 " " 
4488 025704 025776 “§ "oe 
4489 O25570§ 025712 1§ :DIGIT 0-7 
4485 936710 Gso7> 6 :BIGIT 9-9 
4431 SeS7i2 O6e705 oococ4 1g: ADD #45 ,RE - INCREMENT RETURN PAST “CR AND “PERICD” SNLY RETLANS 
4492 925716 006303 23: ASL R3 -FOR THE OCTAL NUMBER IN R2 
W433 025720 199425 8¢S 6 “DON'T LET IT GET TO BY3 
4494 925722 O06302 ASL R3 
4439S 55754 1039423 aS x3 
4496 025726 006303 ASL R3 
4497 625730 103421 B-S 6 
4498 925732 069203 as R23 
3493 925734 004537 o06426 J5R RS CK. CHR :CHECK ONE CHARACTER 
4590 925740 O26090 ee SILLEGAL CHARA TER 
4581 925742 025764 S$ :CARRZAGE RETURN 
459° 925744 Oes7be 4f :"," 
493 925746 925754 33 “" 
uso4 025750 025716 23 -D'SIT 0-7 
4555 025752 Odc6000 iD1alT 8-3 
4506 925754 105711 33 TSTB (RL? -OOES A “CR” FOLLOW THE “PERIOO™ 
4507 Ge575—6 O01019 BNE 33 -3R IF NOT 
4508 025760 995724 TST RY) + -INCREMENT THE RETURN 
4509 925762 905704 4S TST RY) 4 ZINCREMENT THE RETURN INCEX 
4519 025764 605704 3 TST CRY) + SINCREMENT THE RETJRN INDEX 
4511 925766 029316 CMP R3, (SP) : INPUT VALUE TOO LARGE ” 
4512 025770 101003 SHI -BR IF ITI 
4513 925772 Of040) BR > -BR IF NOT 
4514 025774 C0S725 &$: TST (RS)+ :INCRENENT THE RETURN ACCSESS 
45:5 025776 005725 *§; TST (RS)¢+ : INCREMENT THE RETJRN ALCRESS 
3516 026000 O60405 93: ADC RY RS “SETUP FOR PROPER RETURN 
si? 026002 010302 MOv R3.Re :LOAD ENTERED VALLE 
4518 026904 905726 TST SPie CLEAN OFF THE STACK 
4615 O360CE 012603 MGV (SP)+,R3 “RESTORE R3 
wee 326010 312694 MOV (SP 4 R4 “RESTORE R4 
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108 
MOWL1=DORIB-A, RPO4'S & FORMATTTER PROGRAM “MACY! 27(655) e7-APR-76 i7:59 PAGE 86 SEa CC98 
ceRI8.913 CK.NUM = CHECK NUMBER LOCTAL) 

4521 Q269i2 211505 MUV (RS) RS ;GET RETURN QODRESS 
Mass JeEC14 LO0295 RTS RS sRETURN 

4524 
4535 
4525 coccc! END 

Le
e 

te
 

ee
 

ee
 



JO8 
MD-11-DCRIB-A, RPOY S’6 FORMATTTER PROGRAM MACY12 27(655) e7-APR-76 i7:59 PAGE 87 SEQ 0099 
OCRIB.913 SYMBOL TABLE 

AB8S__ = 000200 ACK == 900123 ALL __= OO004C ACTORV Ole154 
ACTSTR Q1216S acu = 100000 .. ADORIS 922065 ADRTBL 001476 

Q = 001000 ATA = 100000 ATABIT O12234 ATTN 001276 
TO = O00001 ATL = 900002 ATe = O00004 AT3 = Q00010 

ATY = O00C20 ATS = QO0040 ATS = 000100 AY? = 000200 
ALS == OOO4CO Qi7_— = 001000 BACENT 021436 BAI = O00010 
BEGSYL 901224 BEGIN Q002066 SEGIN] Q02076 BEGINe O0210e 
BEGTRK 001230 BITO_ = 000001 BITOO = O00001 BITO1 = Q00002 
B17TO02 = O00004 BITO3 = 000010 BITOY = 000020 BITOS = OO0040 
BIT0& = 000100 BITG? = 000290 B1T08 = 000400 B1T09 = 001000 
BITi_ = 000002 BIT1O = 002000 BIT11 = 004000 BITle = 010000 
SIT13 = 020090 BIT14 = O40009 BIT1S = 100000 BITe = Q00004 
B8iT3 = O000i0 BITY = 000020 SITS = Q00040 BIT6 = 000100 
BIT? = go0e00 BIT8 = Q00400 BIT9 = 001000 BPTVEC= 000014 
BUFP 025139 BUSADR QO25434 C 020675 CHGADR 001302 
Cli 013606 C3 Q13714 C14 01402e CIS 014400 
CI6 OL44ec C17 014436 C178 OL4464 C18 014536 
CKRDRS 903570 CKSWR = 104407 CKTRK O04236 CK.CHR O06426 
SK.DEC 008400 vK.DIG 006500 CK.NUM 025656 CkK.OCT 006352 
c.0CRK 006104 CLR. = OQ0040 CLRIUE O20eS0 CNTLE § =901300 
oR = 000015 cRLF = 000200 CSF = Q00002 CSU = 000010 
CYLCK 001246 DC = 100000 DCL = 000100 DCL. = «000001 
OUISP = 17757 DDRIVE O01274 DE! = 900040 CFFeO = 900002 
DF 025014 OF 10 0eS034 DF 17 025050 DFe 025020 
DF20 025054 OF e3 025074 DFe4 025100 DF3 025024 
DF4 J25030 OH1 023231 DH10 023413 OH10R 023511 
CH1OB 023S7' CH17 023663 DHe 023236 OH29 023732 
ODH2e0R G24001 OHeOB 024077 DHe0C §8=— 024174 DHe3 024231 
DR2eY 024327 DH3 023313 DH4 023341 DHE 023400 
OIGB = 000004 DISPLA O0114e DISPRE 000174 DLT _ = 100000 
w-64 = OCO020 OmMC = 000001 DONE 005210 OPINT  Cl2140 
DPR = Q0O400 DPRUS_ 012150 DRIVE QO01214 DRO = QO4000 
PRVACT O12119 ORVCLR= 000111 DRVINT 012476 DRVQUE 020346 
DRYSTA Ol21e0 DRVTYP Q12130 ORY = 000200 OSWR = 177570 
Os.cY. 001270 OS.TRK O0127e OTE = 010009 DTSY = 000200 
OTUW Olee3e DT90 = 000001 O70: = Q0000e OT02 = O00004 
CT93 = 000910 OTO4 = CO0020 DTOS = QOO0O4C OT06 = QOO100 
OT07 = 000200 9708 = 000400 OT] 024S0e DT10 024540 
5117 D246 14 OTe 024504 O0Ted 024626 OT23 024710 
OTe4 024725 OT3 024520 OTY O24S26 OTb 024S36 
DN’ = 004009 ECH = 000100 ECI = 004000 EMPTYQ Q20326 
EMTVEC= 000039 EM] Oe2ile EM10 Oee40e EM11 022420 
EMle Oe245E EM13 O2e5e21 EMILY OeeS4e EMIS O2eS565 
EM16 022631 EM17 022703 EMe 0221S3 EMe0 Oee7S1 
EM21 923017 EM2e 023070 EM23 023137 EMeY 023207 
EM3 O22e11 EMS 022247 EMS 022304 EM 022340 
ENOCYL OCleee ENOTRK OQ0l226 ENTAOR 020710 ERINDX 005234 
ERR = 40000 ERPVEC= O00004 ES.SAV 020506 ExT! = 000001 
Ex719 = 090010 ExT2 = 000002 ExT20 = 000020 ExT4Y = QQ0204 
EXTYO = OOOO40 FEN = 000200 = 000020 FMTOPB 001354 
FMTe2 = 0:0000 Fl = 000002 Fe = 000004 F3 = 900019 
Fu = 000920 FS = 000040 GETREG= 000141 GETREQ C204ee 
oy = 000201 oRV == 900019 GTSWR = 104406 HCE = 000200 
0 ans 1-18)8)8) HERC = 000400 HDREAD 004650 HEDERR O01eb62 



MO-11-CORIB-A, SPO4 $.$ FORMATTTER PROGRAM 
SYMBCL TABLE -RIB.O13 

HT = 000011 
ILR == -O0000 
IXE == 00400 
LINSP 020795 
LST 002C00 

MSTCK = GOOO10 
MWR = QO0040 
MXWNOW 012262 
MiB G030be 
NBA = 100009 
NOTPRS 20574 
CcYL = 100000 
F190 = 000004 
OFSO = 000002 

PAT 009020 
PC --J00007 
PTRQ 177772 
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PS 
PWRVEC= 
QORVe’ 020110 
QCRVB_ 020210 
QSTART Oc0026 
RBUF 025120 
ROLIN = i04411 
RO.RP1 017236 
RO.WRD 017242 

RPEC1 = 090044 
RPER2 = OO0040 
RPMR = 900024 

sc20 = o02000 
c¢é 015622 

IRE = 002000 
TOTVEC= 000020 
LA Olyrre 

= 001000 
MNRPOY 021036 
MOL = 010000 
MRD = 900020 

= 000020 

M 003116 
Me 003404 
NEO = 010000 
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PGE = 002000 
PIRQVE= 000240 
PR1 = 000040 
PRS = 000240 
PSEL = Q02000 

RPCC = 000036 
RPOB_ = O00002e 
RPEC2 = Q00046 
RPER3 = 000042 
RPOF = 00003¢ 
RPWC = 000002 
RPOS 020626 
Rl =700C001 
RS 2, 

SAVREG= 104412 
SCAWC 005554 
SCle 016256 
c3 015404 

SCEA 015732 

MAZY11 27(655) 

000100 IE 
IR 091 tacnt * B13i%e 
LORDRV pee ie 
MAXSEC Q01eb6 
MCPEMX O12e44 
MFCMPT 021764 
MINX = Q00004 

MXF = 001000 
M1 002644 
M4 OO3444 

PGM = 001000 
PLU = Q20000 
PR2 = 000100 
PR6 = 000300 
PSUs = -O00001 
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RPAS = O0001& 
RPCS1 = 000000 
RPDS! = Q00012 

=700000e 
R6 =”%000006 
SAVSEC 001252 
Sci = 000100 
SC13 016326 
SC4 015410 
S¢7 016960 

KO8 
27-APR-76 17:59 PAGE 88 

g00091 

atgaie 
LOP.CK 005334 

MSIz 021227 
MWC 001260 
MXLACT 012254 
MIA 002734 
MS 003526 
NHS___= Q02000 

IP_ _= Qe0000 
POPQUE 920444 
PR3 == 000149 
PR7 = 000340 
PSW = 17777 

RMR = Q00004 
RPBA_ = OCOO04 
RPCSe = 000010 
RPOT = 000026 
RPER1 = 000014 
RPLA_ = 000020 

Savwc 001254 
$c10 = 001000 
Sce = 
$cs 
scs 

000200 
Q1S42e 
015136 

SEQ 0100 



MO-11-CCRIB-A, ROY S°6& FIRMATTTER PROGRAM 
SYMBOL TABLE <RJB.O13 

SEARCH= O00 
SELORV= 

131 
Q0C14S 

5EC20 
SETFMT= 
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STNPWR 

001264 
000143 
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MACYL1 27(655) 

SEEK = 000105 
SETHDR O0S6Ce 
SET.IE 017704 
SP =%000006 
STCLK2 006070 

SWO. = Q00001 
SWO3 = 000010 
SWO? == Q00200 
SW1O = 002000 
SW14 = 040000 
SW4Y == 000020 
SW8 = Q00400 
TABLE 001374 
TOF = Q00040 
TPVEC = Q00064 

TYPOS = 104405 
TYPON = 1O44O4 
UNS _ = QO40000 
UPDATK O0S7le 
USY = 000004 
VV = 090100 
WCF = Q00040 
WCU = Q00001 

= 000163 
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$TPB G11$2 
STRAP2 012036 

LO8 
e7-APR-76 17:59 PAGE 89 

SEEKFG Qleeld 
SETPAT 003700 
SKI = O40000 
SRCHWT OQl2lbe 
S7CLK3 006074 
ST0e 017006 
S107 017146 
SVRH11 017566 
SWOO = 000001 
SWOY = 000020 
SWO8 = 000400 
SW11 = 004000 
SW1S = 100000 
SWS) == 000040 
SW9 = 001000 
TAP = 040000 
TIMER. OQl2ele 
TRAPVE= 000034 
TRK1 = QO4O00 
TRKY = 020000 

TYPOS = 104403 
UNTOFF 020532 
UPE = 020000 
UWR = 009010 
WAO = 000002 
WCKD = 000151 
WLE = QQ4000 

SRTNAD 005206 
SSTUP = 177777 
$TkB 001146 
STKQIN O10!79 
STKSRY 010254 
STPFLG 001157 
$TRP = 900914 

SEQ 0101 



MC-11-DCRIB-A, RPOY S“6 FORMATTTER PROGRAM MACY!1 27:655) 
D°RIB.013 SYMBOL TABLE 
TREAD 912050 TSTNM 901102 (TYIN C11360 
TYPE O0s254 TyEC  DOTH4H TYPEX 507512 
STYPON 07554 STYFOS OO7S14 SScETH= 909005 

ERRORS DETECTED: 0 

speRzea D=RIE Ss el NE NUNC MD: CNOSRPCHSE. 510, DZRIB.013 

DERE ae. “35h 

MO8 
27-APR-76 17:59 PAGE 90 

STYPOS 90774 
$TYPcC 90754 
SOFILL §On7737 

SES Cide 

o
o
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