






























Bae ns A7 7P �e�~� 0C 08 
aiD II A0 0F 01 91 06 
liE 94 A8 0F 00 0C 01 
01' I. AI SP 00 03 IF 

,SET 'RK0S' 
,UPDATE �E�X�T�E�R�~�A�~� RI(DS 
,"GO' SIT SET IN RKC8 , 
,NO, �T�H�~�N� LOOP & WAIT 

A DISK OPERATION HAS BEEN REQUESTED. IF REQUESTED PUNCTION IS 
CONTROL RESET, GO 00 IT. ELSE CHECK IF ANV HARD ERRORS ARE PReSENT. 
IF NO HAPO �E�~�R�O�R�S�,� UPDATE ALL INTERNAL REGISTERS AND THEN DECODE 
THE REQUESTED FUNCTION ANn DISPATCH TO THE APPROPRIATE ROUTINE. 

'3' 89 Am IF '1 91 00 
,3S •• A8 0' 00 ae 0E 
I!I 01 A0 0P 00 03 �~�e� 
133 9! A6 6F 00 0C FC 
034 01 Be 0F �~�1� 03 22 
IS! 95 A7 7F 00 mc FP 
a3, Ie 80 0F 01 03 �~�2� 
137 II A0 0F 60 0C 02 
035 0. A0 0P �~�1� RI 06 
039 11 A8 60 00 �~�C� 00 
I!A 11 A9 7F 01 9l 07 
038 00 A0 0F 01 81 00 
13C It A6 �~�0� 00 0C �~�0� 
110 It A7 BF 01 at 01 
e!E 11 06 �C�~� 60 �~�c� �0�~� 
alP It 07 00 70 0C 00 
040 25 fA C0 �0�~� �~�C� 00 
14t 25 Fe OF 001 33 43 
142 aD A0 00 010 �~�c� 001 
043 25 fA COl 00 ac �~�O�I� 
044 25 F8 nF 0101 33 4b 
04S 20 AOI �~�O�I� 010 �~�c� �~�0� 

DISPATCH 

�9�~� A8 OIF 001 �~�C� �~�E� 

15 AOI 0F �~�0� �~�C� 48 
10 801 0F 00 02 Ole 
001 A0 �~�F� 0101 02 501 
00 Ae �~�F� 00 02 BC 
•• A0 0F 00 02 BC 
0e AOI OIF 00 012 FC 
10 401 0F 00 02 8C 
010 A0 0F 001 012 FE 
001 �A�~� ep 00 02 014 

WRITE OPERATION 

050 '5 A6 �~�F� 010 �~�C� 30 
051 11 0101 0101 30 OIC �~�O�I� 

052 to AOI 11 00 �~�c� 00 
as! 95 At tF 010 OIC 201 
054 001 80 0F 01 03 t9 
055 001 A0 0F 001 81 88 
05' 00 A0 00 50 0C �~�~� 
05T 0a. �A�~� �0�~� F0 0C 00 
155 01 A0 0F 11'0 wC 00 
05' 10 A0 0F E0 0C �~�3� 
15A tD A0 OIF 00 OIC 2E 
051 0e A0 0F 00 D3 5B 
0'C 00 AOI 0F F0 0C 00 
a5D 20 A0 00 00 0C 00 
05E 00 80 �0�~� al 03 5B 

ICLR TEMP ERR REG (NOGO) G READ �E�~�T� �R�K�~�R� 
,CONTROL RESe:T , 
,Yes, SO DISPATCH 
,ANY HARD ERRORS? 
,YES, THEN ABORT 
,I1UO ERRORS? 
'YES, THEN Gn TO NO;O 
,UPDATE eXT Rt<I!R 

,COpy INTERNAL �R�~�C�S� TO LO & HI 
,UPDATE EXT RKCS 
,REAn EXT RlCwC 
, ••• �~� COpy TO �I�N�T�E�R�N�A�~� RKWC 

",F1EAO ElIT RKSA 
, ••• & COPY �T�~� �I�~�T�E�R�N�A�L� RICSA & �U�~�I�R�U�S� MA 

,UPOATE INT �R�~�B�A� TO TRANSFER ENn 
• 0(> a 
,AGAIN, SINCE RKWC IS II WORD CNT 

.->2 

'FUNCTION IS �~�o�w� 3 BITS OF ROI 

,JMP TO '. + ROI' 
,wIHTE 
,READ 
,WRITF. CHECK 
,SEEI( 
,READ CHECK 
,DRIVE RESET 
,WRITE LOCK 

,MASK OliT ALl. FlIIT MI::M EXT RITS 
,SET A17, 416, Ct, & �C�~� 

,REAn �S�E�~�T�O�R� COUNTER 
,ORlVE �W�R�I�T�~� LOCKED? 
'YES, SO �S�~�T� ERR BIT �~� ABORT 
'SEEK TO SPECIFIED CYLINDER 
,RESTORE FIFO �R�E�G�I�S�T�~�R�S� 
'LOAD FIFO WITH 2 ;0' BVTES 

,ASSERT WRITE ENABLE & ERASE ENAFlI.E 
,CNTR FOR PREAMBLE BYTES 
'LOOP �T�I�~�L� FIFO READY FOR MORE 
,FEED FIFO ANOTHER BYTE 
'DEC PREAMBLE BVTE CNTR 
,ITERATE TILL CNTR GOES TO 0 

�T�~�e� PREAM8LE IS NOW ON ITs WAY TO THE DISK (SOME OP IT 18 �S�T�I�L�~� IN TME 
FIFO). NEXT WILL BE TME SYNC BIT �P�O�~�l�.�o�w�E�O� BV 2 MEADER BYTES. 

051' a0 A0 0F 00 03 5F 
068 00 A0 0F 1'0 BC 80 
I'S ., AE 0F se ac EI 
••• la A0 0' S0 01 62 
.,' Sl 0. 01 '8 0C Ie 
164 95 AF IF 10 IC IF 

'WAlT FOR FIFO 
,DI8PATCH SYNC BIT 
�'�C�~�R� �A�L�~� BUT CVLINDER �~�I�T�S� 
,WAtT FDA P'IFO 
,DISPATCH lIT HEADER BVTE 
,REMOVE DRIVE SEL 81TS 
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16' I. AI e, I. 03 ., 
I.. 11 II el '1 Ie .e 

,WAIT FOR F%FO 
'OI"~TCH INO HEAOER .YTE 

THE SYNC 8IT & T~E 2 BYTE HEADER 4RE ~OW ON THE WAY TO THE DISK. 
NEWT COMES 512 BVTES OF DATA. BUT 1ST TH! DISK WORD COUNT (OWC) 
IS UPDATED RY SUBTRACTING THE UNIBUS WORD COUNT CUWC). 

e61 25 £1 20 0A IC ~0 

WRITE INNER L.OOP 

.6. 0. 80 AF 04 F3 6e 
06~ 15 A4 4B F. IC 00 
16A I. 80 0F 08 33 bC 
.6. eo E0 SA 00 0C 00 
16e 00 A0 0F 00 03 00 
e.o 15 A5 SA F0 0C 00 
I'E 00 E0 10 00 ~c 0A 
06' 00 B0 0F 00 03 &8 
010 10 A2 00 00 Ie 00 
111 00 B0 AF 00 03 A7 

,INITIATE UNIBUS TRANSFER, W4IT FOR FIFO & URUS 
,COpy DATA TO FIFO & 8UIL.D C~ECKSUM 
'BUMP MA. CARRY INTO HI CHECKSUM BVTE , 
,VES, SO INC CHKl 
n"AIT FOR FIFO 
,COpy DATA & BUIL.D CHECKSUM 
,UNIBUS WC EXHAUSTEO , 
,NO, THEN WRITE ANOTHER WORD TO DISK 
,DISI< wC ALSO EWHAIISTEO , 
,NO, THEN WRITE '0'S TIL.L. IT IS 

512 OATA ByTES ARE ON THE WAY TO THE DISK. ~EXT COMES 2 CHECKSUM BYTES 
ANn THEN THE POSTAM~LE. 

072 00 A0 ~F 00 03 '2 
013 11 04 40 F0 0C ~0 
114 00 A~ 0F 00 03 74 
015 11 05 SA F0 ~c 00 

POSU'1F1LE 

176 10 A~ ~F 00 0C ~& 
011 00 A~ ~F 00 03 77 
078 00 A~ 0F F0 0C 00 
01~ aD A0 00 00 0C ~~ 
07A 00 A0 ~F 00 03 00 

,IIIAIT FOR /i'IFt'l 
,DISPATCH LO CHK ijYTE 

, ••• & NOW HI C~K BYTE 

.. an FOR FIFO 
,DISPATCH A PIECE OF THE pnSTA~RL.E 
'~ORF. POSTAMALE TO COME? 
,YES, SO ITERA'E 

P08TAM~LE IS ON ITS WAY TO THE DISK. NOW ~E MUST WAIT FOR FIFn TO 
EMPTY BEFORE THE ~RITE CURRENTS ARE DISABL.ED. 

07B 00 B0 0F 00 C3 7~ 
07C 00 B0 0F 00 C3 7B 

,FTFO OUTPUT REG EMPTY? 
,MAKE SURf wE ntnN"T SEE BFTwEEN BYTE GLITCH 

'NXTSEC' WILL DISASLE THE WRITE OR REAf) CIJRIfENTS AND CHECK IF MORE 
DATA IS TO BE R~AO OR wRITTEN BEYO~D THE seCTOIf THAT HAS JUST SEEN 
COMPLETED. I F MORE IS CALLED FOR, ' nOSt!EK' WIL..I.. BE CALLEO TO 
POSITION THE HEADS FOR THE NEXT SECTOR & THEN CONTROL ~ILL 8E IfETURNEO 
TO THE READ OR WRITE ROUTINE. 

170 00 f0 EF E0 0C 00 
17E ~5 AE 0F 00 0C 0F 
07F 34 E0 0F ~m 0C 0C 
088 00 B0 0F 00 03 84 
I" 15 AE EF 180 0C 0/1 
882 10 B0 0F 00 33 84 
113 10 Em F0 00 0C 00 
•• 4 11 A8 Ie 00 0C em 
I.! e0 A. 0~ I. 03 0A 
116 94 AE 0~ 00 0C IF 
el1 .e.0 0F 00 03 A4 

18U~P OA TO NEXT SECTOR, ~tSA8L.E CURRENTS 
,COpy JUST SECTOR TO R0 
,OVeRFLOW TO NEXT TRACK , 
,NO, THFN GO TO 'MORE' 
,NEXT TRACK, SECTOR 0 
,CARRY OUT OF RKDAI t 
'YES, SO BUMP R~DAI 
,ANY MORE TO TRANSFER' 
,ND. THEN WE'RE ALL DONE 
,NEED SEEK TO NEW CYL.INDER t 
,ND, PRETEND SEEK JUST COMPL.ETED 

'DDSEEK' IS THE ROUTINE THAT SEEKS TO THE CYL.INDER AODRESSED IN THE 
INTERNAL. RKDA. AFTER THE SEEK HAe SEEN COHPL.ETED, ;~KS!EK' WILL 
WAIT UNTIL THE SPECIFIED SECTOR IS JUST BE' ORE THE HEADS (SEC TO. PULSE 
IS SEEN) AND THEN RETURN TO THE CAL.L.ING ROUTINE. 

0.8 ~5 AI 0F 00 0C ~F 
8'~ 34 EI 0' 00 0C mc 
elA ee.0 0F 01 13 \0 
e.. ., AI 6F 00 IC Ee 
lac 9! AF 7' 00 0t l' 
1'0 II 86 .~ O~ 0C 0~ 

,COpy SECTOR 81TS TO R0 
'LEGAL SECTOR NUMBER , 
,NO, THEN TAKE ERROR ExIT 
,COPY CVL BITI TO LO. HI 

,LOAn L.OW CYL. REG 

12 



0e! 18 81 ~0 C0 ~C ~~ 
08P 0m 4. 0F E0 0C ~8 

, ••• & HIGH CY~ REG 
JlNITIliTI! SEEK 

THE SEEK HAS JU~T BEEN INITIATED. NOW ~OOP ON CHECKING FOR SEEK ERROR 
M SEEK DONE. 

090 10 A0 ~2 00 0C ~0 
091 00 A0 ~F E0 0C ~0 
092 00 80 0~ 01 03 14 
093 to AA 01 00 0C AA 
094 99 •• ~~ 00 0C 4~ 
095 00 80 AF 00 03 9~ 

,GET ERROR BITS 
,DROP 'STACVI.' 
,IF ERR, GO TO 'UNSAFE' 
'~EAn SECTOR COUNTER 
,BI.!SY SEEKING 'P 
,VES, 50 LOOP 

SEF.K COMPLETE. NO~ READ HfAOER OF NEVT SECTOR THAT COMES BV AND 
VERIFv THAT THJS IS THE cnRRECT CYLINDER, UNLESS THIS IS A 
FORMAT READ IN WHICH CASE THeRE 15 NO CYLINDER VERIFICATION. 

09~ 94 A9 0F ~0 0C ~4 
097 00 80 ~F 00 03 A4 
098 .0 80 0F 00 A3 98 
099 10 A0 0F 00 0C A0 
094 2D A0 00 00 0C 00 
098 00 B0 0F 00 03 9A 
09C 00 A0 00 50 0e 00 
090 00 A0 0F E0 0C 04 
09E 00 A0 0F 00 C3 qE 
09~ 34 E6 0E 00 0e 00 
0Am 00 80 0F 01 03 18 
0Al 00 A0 0F 00 e3 AI 
0Ai 34!1 0E 00 0C 00 
~A3 00 B0 0F 01 03 18 

,FI'lRMAT R~A(l ? 
,VES, so BVPASS VF.RIFICATlnN 
,~ATT FOR SECTOR PULSE 
'LOAD DELAV COUNTER 
,WAIT FOR PREAMBLE TO GET UNDER HEArlS 
/1'1 A IT LOOP 
,RESTORE FIFO REr.ISTERS 
,ASSERT REAl') ENABLE 
,WAIT FOR 1ST HEAnER BVTE 
'LOW CVL 4001'1 11K ? 
'NO, T~~N SEEK ERROR 
,wAlT FnR 2NI') HEliDER BVTE 
,HIGH CVL AODR OK 'P 
,NO, THEN S~E~ ERROR 

GOOD SEEK. NOW INITIALIZE CHECKSUM REGISTERS TO ZERO, SET UNIBUS 
WORD COUNT TO WHATEVER IT SHOIJLD BF., g, SET 0 I 51( wORD COUNT FOR ONI! 
SECTOR (296 WORns). 

0A4 99 A0 40 00 0e 00 
BAS 8' A0 50 00 0C ~0 
0A6 99 A0 20 00 0C 00 
0A7 09 A0 10 00 0C 00 
0AS 00 E0 80 00 0C 00 
0Aq me B0 0F 00 03 An 
0AA 11 AA 10 00 0C 00 
0AS O' 40 A0 00 0C 00 

SELECT HEAD 

0AC 0e A0 0F 00 81 B2 

leLR CHEe~suM REGISTERS 

,256, WORD DISK TRANSFER 
,ASSUME ALL OF SECTOR W~NTEO 
,FULL SECTOR TRANSFER ? 
,'OKSEEK' IF MORE THAN FULL SECTOR 
,SET UNIBUS WORD COUNT 
'CL~ INTERNAL RKWC (LAST SECTOR) 

AT 'OKSEEK', EVERVTHING IS SET UP ~nR THE UPCOMING TRANSFER. NOW 
THE CONTROLLER WILL WAtT UNTIL THE SPECIFIED SECTOR IS JUST RE4CHING 
THE HEADS BEFORE RETURNING TO THE CALLER. 

0AO 99 am 0F 00 A3 AD 
IAE D' AE 01 Be 0C 00 
IA' O. A0 0P 00 0e 0F 
las 81 a0 8' 08 03 AD 
e&l I' AS 0P 00 BA 00 

'WAIT FOR SECTOR PULSE 
,SPECIFIEO SECTOR 7 
,DON'T KNOW TILL wE CLEAN IT UP 
,NOT SECTOR WE WANT 
'RETURN 

'SELECT' SELECTS THE HEAD SPECIFIED IN THE INTERNAL RKOA. 

082 99 A! 6F 00 0C 10 
083 lB 86 00 00 0C 00 
094 00 A0 0F ~0 9A 00 

,COpy HEAD SEL BIT TO 'LO' 
,SELfCT HEAn 
,RETURN 

'WRlTEl' APPENDS lERnS To SHORT RECORDS AS THE V ARE WRITTEN nN 
THE DISK. 

BBS 00 £0 20 00 ~C 00 
0B6 00 A0 0F 00 03 72 
087 0B 40 ~F 00 D3 81 
068 00 A0 0F F0 BC 00 
099 00 A0 ~F 00 D3 B9 

,MARK PASSAGE OF ANOTHER wORD To DISK 
,'WRTOON' WHEN DONE 
,WAIT FOR FIFO 
'DISPATCH A ZERO 
, WA IT 
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3GA 66 A~ 0F F0 BC 00 
0BB 00 A~ 0F 00 02 85 

eBC 94 80 0F 10 0C 32 
0BD 00 A0 0F 00 ~1 88 
0B! lD A0 0F 00 AC 80 
0BF 20 A0 00 00 0C ~0 
AC0 00 B0 0F 00 ~3 RF 
ACt 00 60 ~0 50 0C 00 
0e! 00 60 0F E0 0e 04 
0C] 00 A0 0F 00 C3 C3 
0C4 10 A0 bE 00 0e ~0 
0CS 00 A0 0F 00 C3 C5 
ACb 10 A0 7E 00 BC @0 
0C? q4 Aq 0F 00 0e 04 
0ce 00 B0 0F 00 0~ Fb 
0C9 q4 A8 0F 00 0C 02 
0CA 60 B0 0F 00 03 nF 
0CB 2S Et 20 00 0C 00 

DISK READ I~NER LOUP 

0CC 00 40 0F 00 C3 CC 
0CO 15 A4 4E 40 0C 00 
0CE 00 B0 AF 08 33 00 
0CF 00 Ee 50 00 0C 00 
000 00 B0 0F 00 E3 00 
001 15 A5 5E 50 0C 00 
eD! 00 E0 10 04 AC 00 
0D3 00 80 0F 00 03 CC 
e04 10 A2 00 00 0C 00 
805 aa B0 0F 00 03 !t 

,PAD 
'LOOP 

,SET ~17, Al~, Ct, & C0 
,Sf!EK 
'LOAD DELAV COUNTER 
'~AJT fOR PREAMBLE TO GET UNDER HEADS 
piAtT LOOP 
,RESTORE FIFO REGISTERS 
,ASSERT READ ENABLf 
,WAJT FOR tST HEADER AVTf. 
'GET 1ST HEADER BVTE 
,WAtT ~~R 2ND HEADER BYTE 
, ••• & STICK IT IN "HI' 
,F~RMAT REAl) ., 
,'Fa, SO TR.~SFER JUST HEADER SVTES 
,RE4n OR WRITE CHECK ., 
IVEII 
,UPDATE DISK WORD COU~T 

,.,IAIT FOR DATA 
'COpy DATA & BUILn C~ECKSUM 
,BUMP MA, CARRV INTO CHKt ., 
,VES, SO seE THAT IT GETS THERE 
,WAIT FOR DATA & UNIBUS 
'COpy & BUILD 
,START UNIBUS TRANSFER, THIS LAST wORD ., 
,NO,.TMEN GO READ NEXT WORD 
'1I10RE DATA STILL IN SEC!O.R . ., 
,YIS, 80 CONT TO BUILD CHECKSUM 

DATA HAS JUST BEEN READ. NOW READ a VERI~Y CHECKSUM. 

IDb 18 A8 0' 00 C] 06 
eo? 39 E4 4E 10 ac 00 
108 aa 80 0F 00 3] 04 
0D9 20 A0 50 00 0C 00 
SOA 0m A0 0~ ~0 C3 DA 
9DB J9.ES 5E 00 0C 00 
SDC ~4 A4 5F Ea 0C 00 
aDD em B0 0~ 01 03 0E 
eOE 00 40 0F 00 02 70 

,WAIT FOR 1ST C~ECKIIUM BYTE 
'sus LOW CH!CKQU~ BYTES 
,DON'T FORGET THE CARRY 
'ilK 
,WAIT FOR 2ND CHECKSUM BYTE 
,SUB HIGH CHECKSUM BYTES 
'CHECKSUM ERROR 1 DISABLE READ CURRENT 
,NO, THEN ERROR 
,IF MORE, cnNT TO NEXT SECTOR 

RFAU ~ WRIT~ CHECK TRANSFER To 'RDCK0". NOW TEST TO SEE wHICH IT 
IS AND BRANCH &CCOROING~Y. 

00F 94 A8 0F 00 0C ~4 
0E0 0~ B0 ~F 00 ~3 EA 

REAO CHECK INNER LOOP 

0El 00 &0 0F 0~ C3 Et 
0E2 15 44 4E 00 0C A~ 
BE] 00 B0 0F 00 33 ES 
0!4 0D fA 50 00 0C ~0 
BE! 00 A0 ~F 00 C3 E5 
BE~ 15 A5 Sf 00 0C 00 
BE? 00 E0 20 00 0C ~0 
0Ee 00 A0 0F 00 03 El 
0E9 00 60 ~F 0~ ~2 Db 

WRtTE CHECK JNNER LOOP 

BEA 00 40 00 04 0C 00 
0EB 00 A0 0F 00 03 ~0 
0EC lD A0 &E 00 ~C 00 
0ED 34 E~ 0A 00 0C 00 
0EE 00 B0 0F 01 ~3 0C 
BEF tD A0 bA 0A.0C 00 

,READ CHECK ., 
,NO, so MUST BE WRITE CHECK 

pl/AIT FOR DATA 
'BUILD CHECKSUM 
,CARRY ., 
P'ES 
,WAIT FOR DATA 
,BUILD CHfCKSUM 
,BI1MP nISI< WORn COUNT 
'LOOP THRU ALL OF SECTOR 
, ••• & THEN GO TO "ROnONE' 

,START UNIBUS READ 
,WAIT FOR DATUH FROM ~OTH SOURCES 
,GET OISK DATA BVTE 
,sun BYTE FROM MEMORY 
,fRRM IF NOT 0 
,GET RVTE FROM MEMORY 
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0F0 00 A0 0F 0~ C3 F0 
0F1 J4!~ 0E AA At 0~ 
0F2 00 B0 AF PI ~3 ~C 
BPS 0D f0 10 0~ AC ~0 
0'4 00 80 0F 0~ ~3 EA 
0F5 00 A0 0P 00 02 FA 

,WAtT FOR DISK DATA 
,SUB ~YTE FROM DISK 
'ER~OR IF ~oT ~ 
,RijMP UNIBUS WORn CNT 
ILOOP TILL nONE 
,JOIN FORMAT READ STREAM 

FORMAT READ •• THE 2 HEAn~R BYTES ARE IN 'LO' n 'HI'. TRAN8F~R THEM 
TO MAT~ MEMORY & ITERATF TILL U~IBUS WORD COUNT IS 0. 

0F. 11 El A~ 00 ~C ~~ 
0" 00 A0 0F 00 ~! F9 
eps 20 A0 B0 00 ~C ~0 
AF, 00 A0 0P 01 81 07 
0FA 00 40 0F 00 A1 70 
BFB 00 A0 0F 00 02 R.E 

'tNT~~NAL R~WC NE~DS UPOAT~ 

,UNOO WHAT ·SF.EKnK' nIO 
,TRANSFER HEADER 
'l~ MORE, CONT TO NEXT SECTOR 
,REfNTER REAn STREAM 

SFEK ROUTINE .- SINCE SEVERAL RK~5 ORIVES ARE MAPPED nNTC THE PERTEC 
DRIV~, IT IS ~EST TO SEE~ ONLY B~FORE PERFORMING A DATA TRANSFER. 

eFC 15 A9 9F 00 ~C 2~ 
~~D 00 A0 0F 00 02 04 

,SET 'SEARCH COMPLETE' IN RKCS 
'WE'RE OONE I 

ORIVE RESET .- RECALIRRATE & RRANCH TO 'SEEK' 

0~E 00 A0 0P 01 8\ 26 
0~F 00 A0 0F 00 ~2 FC 

,RF.CALIBRATE 
,JOIN UP WITH 'SEEK' 

U~I8U5 DATA TRANSFER SUBROUTINES 

10e 00 40 0F 30 ~C 30 
101 00 A0 00 04 0~ 0~ 
10! 00 B0 ~F 01 &3 02 
10! to A0 69 00 0C 00 
104 10 A0 7A 00 0C 00 
10S 00 A0 0F 08 8A 00 

106 0e A0 SP 30 AC 32 
10? 10 86 00 40 0e 00 
108 10 81 00 50 0C 00 
109 @0 A0 00 94 0C 00 
leA me B0 SF 01 .3 0A 
t0G 00 A0 SF 09 SA 00 

'INITIAL DATA IN ENTRY POINT 
'INITIATE TRANSFER 
,WAIT FOR UNIBUS 
,GET LOW DATA BVTE 
, ~,. & HIGH DATA 8YTE 
,RETURN 

'INITIAL DATA OUT ENTRY POINT 
,COpy LOw DATA 
, .,. & HIGH DATA 
,INITIATE TnANSFER 
,WAIT FOR ;TRANGPER DONE' 
,RETURN 

ERRnR ROUTINES .- ALL ERijORS ARf HANOLED IN THE SAHE HANNER. 
1ST THE APPROPRIATE E~ROR BIT IS SET IN THE INTERNAL ERR~R REGISTER 
(R~, U~C), AND THEN THE INTERNAL RKCS IS CHECKED TO SEE IF 
'STOP ON SOFT ERROR' Is SET. IF NOT, THEN 'RETRY' WILL BE CAL~EO 
TO ATTEMPT T"E COMPLETE TRANSFER nNC! AGAIN. UP TO 16 RETRIES WILL 
RF. 4TTEMPTEO AUTOMATICALLY, IF TH~ ERROR CONDITION PERSISTS, OR 
'ST~P ON SOFT ERPOR' ts SET, THE EXTERNAL RKE~ WILL BE READ AND OREO 
wITH THE INTERNAL ERRO~ ~EGI8TER & THEN TH~ E~TERNAL RKER WILL BE 
UPOATED wITH THIS NEW E~ROR DATA. FINALLY, THE EWTERNAL RKCS wILL 
SF. UPOATED wITH THE APP~OPRtATE ERROR 81TS & CONTROL WILL TRA~SFER 

TO 'onNE'. 

10C to A0 0P 00 0C 01 
l00 00 A0 0F 01 02 13 

t0E 10 A0 0F 00 0C 02 
10P 00 A0 0F 01 02 \3 

110 to A0 ~F 00 ~C 20 
111 00 A0 0F 01 02 13 

t1! 10 A0 0F 00 0C 40 
113 aq A0 IF 01 02 1A 

114 qQ A0 0P 00 0e ~2 
119 00 80 0F 01 03 12 
11~ 10 A0 l' 00 ac 80 
111 00 A~ 0' 01 02 19 

,SET 'wCE' IN RKER0 

,SET 'CSE' IN RKER0 

,SET 'NXC' IN RKER0 
,CLR RKERI. GO TO 'ERROR' 

,SEEK INCOMPLETE? 
'YES, "THEN PRETEND 'NXC' 
,SET 'ORE' IN RKERI 

15 



118 10 A0 IF 00 ~C 10 ,SI!T 'SKE' IN RKI!Rl 
11~ 8'1 A !II 00 00 IilC 00 ,CLR RKER0 
ItA 94 All 01" 00 IdC 01 ,STOP ON son ERRQR , 
118 II 80 "'I" 1/11 0] II! IYEB 
11C 2D A0 3 Ii! 00 0C 00 ,DEC ERR CNTR. TIME To GIVE UP '1' 
ltD ee 8'll 0' 01 03 29 'NO, SO TR, AGAIN 
liE 018 AC1 .,,.. tl0 0C ~2 ,sn MA II 177402 eRKER) 
11' 01 "" I'll" 10 0t PI' 
til 0 00 A !II 0'" 01 81 00 ,READ EXTERNAL RKER 
lit fI!5 A0 U I'! 0 0C 0Ql ,UPDATE OLD RI(ER 
U2 U Al 7' 60 0C 02 ,RESET MA TO 171402 
113 lUI A0 0' 01 81 M :WRITE UPDATED R~ER 
li!4 75 A~ q" e0 0.C 80 ,SET 'ERROR' IN RI(CSI 
125 U A0 0F 00 0C 03 ,SOFT ERROR' 
Uti 00 80 01' 01 0] !II A ,VfS 
I!? n A~ II' 00 0C 40 ,NO, SO !In 'HE· IN RICC81 
128 Ie A0 01' n 02 0A ,RETURN IN DISGRACE 

U~ file AI'! I'! I" 01 81 28 ,RECAL.IBRAT! 
leA lUI A0 01" 1!10 02 U' , ••• & TRY AGAIN 

128 IJIII A0 IlF ce me 40 , ASSERT °RES'I'ORI! ; 
UC 0111 A0 01" i!0 0e 08 ,ASSERT 'STBCVL' 
UD 110 A0 181 00 IilC 00 ,PAUSE 
taE Be A0 01' I!: 0 0t Ol0 'REMOVE 'STBCVLQ 
121' 10 A0 01 00 0t: 00 II,DOF' TIL.L NOY 'SUS.," 
i3ij ¥4 .. 0 IliF IIIID IliC 1.10 laU8Y '1' 
Ul 1111 AfIl "I' 111103 IF HIlS 
131 III AS SF BIll SA 00 I!)(tT 
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