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D3 65 IWAIT FOR FIFO
ec oo JDISPATCH @ND HEADER BYTE

THE SYNC BIT & THE 2 BYTE HEADER ARE NOW ON THE WAY TO THE DISK,
NEXT COMES S12 BYTES OF DATA, BUT 1ST THE DISK WORD COUNT (DWC)
13 UPDATED RY SUBTRACTING THE UNIBUS WORD COUNT (UWC),

oc e

WRITE INNER LDOP

F3 68 JINITIATE UNIBUS TRANSFER, WAIT FOR FIFD & UBUS
oc 2 JCOPY DATA TO FIFO 8 BUILD CHECKSUM

33 6C J1BUMP MA, CARRY INTO HI CHECKSUM BRYTE ?

ac en JYES, SO INC CHK1

@3 ap IWAIT FOR FIFOQ

acC eo 1COPY DATA & BUILND CHECKSUM

aC e TUNIRUS WC EXHAUSTED ?

¥3% 638 JNO, THEN WRITE ANOTHER WORD YO DISK

ac en J0ISK WC ALSO EXHAIISTED ?

a3 Ry INO, THEN WRITE “2°S TILL IT 18

512 DATA BYTES ARE ON THE WAY TN THE NISK, NEXT COMES 2 CHECKSUM BYTES
AND THEN THE POSTAMALE,

Dy 72 IWAIT FOR FIFOD
ac an I1DISPATCH LO CHK BYTE
N3 74
ue 20 ? seo & NOW HI CHK BYTE
PNSTAMALE
ue 46
ny 77 JWAIT FOR FIFOD
7e ¢n JOISPATCH A PIECE 0OF THE PNSTAMBLE
21T PMORE POSTAMBLE TD COME 2
23 np JYES, SO ITERATE

PNSTAMRLE IS ON ITS WAY T0 THE DISK, NOW wWE MUST WAIT FNR FIFN TQ
EMPTY BEFORE THE WRITE CURRENTS ARE NPISABLED,

€y 7R JFTFO DUTPUT REG EMPTY 2
c3 7R JMAKE SURF WE DINN’T SFE BFTWEEN BYTF GLITCH

PNYTSEC® WILL DISABLE THE WRITE NR READ CURRENTS AND CHECK IF MORE
NDATA 18 TO RE REAND OR WRITTEN REYOND THE SECTOR THAT HAS JUST BEEN
COMPLETED, 1IF MORE IS CALLED FOR, ’NOSEEK’ WYL BE CALLED TO

PNSITION THE WEADS FOR THE NEXT SECTOR & THEN CONTROL WILL BE RETURNED
TO THE READ OR WRITE ROUTINE,

oc en IBUMP DA TO NEXT SECYOR, NUSABLE CURRENTS

QC oF JCOPY JUST SECTOR TO RO

e ec JOVERFLNW TN NEXT TRACK 7

23 84 INO, THEN GO TO °MORE*

oc 24 INEXT TRACK, SECTOR @

33 84 JCARRY OUT OF RKDAQ ?

ac an JYES, SO BUMP RKDA1

ac o0 JANY MORE TO TRANSFER 7

23 2A INO, THEN WE'RE ALL DONE

oc 1IF INEED SEEK YO NEW CYLINDER 7

83 A4 IND, PRETEND SEEK JUBT COMPLETED
*DOSEEK® IS THE ROUTINE THAT SEEKS TO THE CYLINDER ADDRESSED IN THE
INTERNAL RKDA, AFTER THE SEEK HAS BEEN CNMPLETED, fOKSEEX? WILL
WAIT UNTIL THE SPECIFIED SECTOR I8 JUST BEPORE THE HEADS (SECTOR PULSE
I8 SEEN) AND THEN RETURN TO THE CALLING ROUTINE,

ec oF J1COPY SECTOR BITS TO RO

ec ec JLEGAL SECTOR NUMRER ?

13 1o INO, THEN TAKE ERROR EXIT

oc Ee JCOPY CYL BITS Tn LO, HWI

ac {F

oCc @n JLOAD LOW CYL REG

12
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oc o@ ? aoe & HIGH CYL REG

ac a8 JINITIATE SEEK
THE SEEK HAS JUST BEEN INJITIATED, NOW LOOP ON CHECKING FOR SEEK ERROR
OR SEEK DONE,

ac 2o JGET ERROR BITS

ac on JDROP *STACYLC

83 14 JIF ERR, GO TO *UNSAFE’

oCc 729 JREAN SECTNR COUNTER

QC 4o JBUSY SEEKING ?

723 92 1YES, SO LOOP
SEFK COMPLETE, NOw READ HEADER OF NEXT SECTOR THAT COMES BY AND
VERIFY THAT THIS8 IS THE CORRECT CYLINDER, UNLESS THIS 1S A
FORMAT READ IN WHICH CASE THERE I8 MO CYLINDER VERIFICATION,

we ed JFNRMAT READ ?

23 A4 JYES, SO BYPASS VERIFICATION

A3 98 JWATT FQOR SECTOR PULSE

ec Ae JLOAD DELAY COUNTER

¢ 2u IWAIT FOR PREAMBLE TO GET IINDER HEADS

23 94 JWAIT LOOP

ac oo JRESTORE FIFO REGISTERS

we 04 JASSERT READ ENABLE

C3 9¢ JWAIT FOR 18T HMEADER BYTE

ac ae JLOW CYL ADDR 0K ?

83 18 INO, THEN SEEK ERROR

C3 Al JWAIT FOR 2ND WEADER BYTE

oc ae $HIGH CYL ANDDR 0K 7

73 18 §NO, THEN SFEK ERRDR
GOOD SEEK, NMOW INITYALIZE CHECKSUM REGISTERS TO ZERO, SET UNIBUS
WORD COUNT TO WHATEVER IT SHOULD BE, & SET DISK WORD COUNY FOR ONF
SECTOR (256 WNRNS),

8c nn JCLR CHECKSUM REGISTERS

oc 2@

ac oo 1256, WORD DISK TRANSFER

ac 29 JASSUME ALL DOF SECTOR WANTED

@c v JFULL SECTYOR TRANSFER 7

23 AD JPOKSEEK® IF MORE THAN FULL SECTOR

oc an 1SET UNIBUS WORD COUNT

ac on fCLR INTERNAL RKWC (LAST SECTOR)
SELECTY HEAD

81 B2
AT 90KSEEK?, EVERYTHING IS SET UP PNR THE UPCOMING TRANSFER, NOW
THE CONTROLLER WILL WATT UNTIL THE SPECIPIED SECTOR I8 JUSY REACHING
THE HEADS BEPORE RETURNING TO THE CALLER,

A3 AD JWAIT FDR SECTOR PULSE

ec @9 JSPECIFIED SECTOR ¢

8c af J0ON?T KNOW TILL WE CLEAN IT UP

23 AD INOT SECTOR WE WANY

8A 00 IRETURN
°BELECY® BELEETS THE HEAD SPECIFIED IN THE INTERNAL RKDA,

oc 1@ 1COPY HEAD SEL BIT YO °LO"

?Cc 20 1SELECT HEAD

8A A0 J1RETURN
*WRITEZ® APPENNS ZERNS TN SHORT RECORNS A8 THEY ARE WRITYEN NN
THE DISK,

) AC @@ fMARK PASSAGE OF ANDTHER wORD TO DISK

23 12 JPWRTDON® WHEN DONE

D3 87 JWAIT FOR FIFO

AC ¥0 JOISPATCH A ZERO

N3 89 JWALT

13
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K, & WRITE CHECK ALL TRANSFER HERF,

Al64, C1, 8 CO

Y COUNTER

PREAMBLE TN GET UNDER HEADS
1FO0 REGISTERS

AD ENABLE

18T HEADER RYTE

EANER BYTE

2ND HEADER BYTE

ICK IT IN "WHY®

AnD 7

RANSFER JUST HEADER RBYTES
RITE CHECK 7

8K WORD COUNT

DATA

JCOPY DATA & BUILN CHECKSUM

CARRY INTO CHKY ?

IYES, SO SEE THAT IT GETS THERE

DATA & UNIBUS

PSTART UNIBUS TRANSFER, THIS LLAST WORD 7

GO READ NEXT WORD

IMORE DATA STILL IN SECTOR 7
JYES, SO CONT YO BUILD CHECKSUM

NOW READ & VERIFY CHECKS8UM,

187 CHECKSUM EBYTE
HECKQUM BYTES
GET THE CARRY

2ND CHECKSUM BYTE

CHECKSUM BYTES

ERROR ? DISABLE READ CURRENY
ERROR

CONT Y0 NEXT SECYOR

*ROCKQ®, NOW TEST TO SEE WHICH 1T

K 7

JNO, SO MUST BE WRITE CHECK

DATA
CK8UM

NDATA
CKSUM
WORD COUNY
ALL OF SECTOR
EN GN TO °RONONE’

BUS READ

DATUM FRNM BROTH SOURCES
DATA AYTE

FROM MEMORY

NOT @

@c @ )PAD
a2 8BS 1LOOP
READ OPERATINNS == RFEAD, READ CHEC
ac 3e 1SET AL7,
81 B8 1 SFEK
ac 8n JLOAD DELA
uec ao JWAIT FOR
73 RF JWAIT LOOP
[ 1 IRESTORE F
ac 24 JASSERT RE
cC3 C3 fWAYT FOR
oCc #n IGET 18T H
c3 ¢S JWAIT FNR
ac 20 ] eoe & ST
or 24 JFNRMAT RE
43 Fe JYES, SO T
uc 22 JREAD DR W
23 NF 1YES
ac ov JUPDATE DI
DISK READ INNER LOUP
C3 CcC JWAIT FOR
ac 29
33 Do PBUMP MA,
@c 2a
ES DO JWAIT FOR
AC 29 JCOPY & BUILD
Ac 29
@3 cC INO, . THEN
ac e9
83 Ey
DATA HAS JUST BEEN READ,
C3 Deé JWAIYT FOR
ec ae 18UB LOW C
33 nA JDON®Y FOR
ac oa ) 0K
€3 DA JWAIT FNR
UC 26 1SUB HIGH
ac on JCHECKSUM
03 @E INO, THEN
e2 70 $IF MORE,
RFAU & WRITE CHECK TRANSFER TO
IS AND BRANCH ACCORDINGLY,
ac w4 JREAD CHEC
7”3 EA
READ CHECK TNNER LOOP
C3 Et JWAIT FOR
ac e JBUILD CHE
33 ES JCARRY 7
ac og JYES
C3 ES JWAIT FOR
2c ve JBUILD CHE
ac 2a 18UMP NISK
a3 €1 JLONP THRU
72 ne ] co0e & TH
WRITE CHECK JINNER LOOP
ac ne JSTART UNTY
@3 29 JWAITY FOR
ac ea JGEY DISK
aec oa 18UB BYYTE
"3 ac JERRNR IF
aC 20 IGET RYTE

14
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L3 Fa JWATT FOR DISK DATA

ac on ySUB BYTE FROM DISK

w3 ac JERRNOR IF NOT ©

e 20 JBUMP UNIBUS WORN CNT

¥3 EA JLO0P TILL DONE

w2 Fa JJOIN FORMAT READ STREAM
FPORMAT READ a= THE 2 HEANER BYTES ARE IN ’LD’ & ’HI?, TRANSFER THEM
TO MATN MEMORY & ITERATE TILL UNIBUS WORD CNUNT IS @,

we 4a FINTERNAL RKWC NEEDS UPDATE

©»3 F9

e wa JUNDND WHAT °2SEEKNK’ DID

81 a7 ITRANSFER HEADER

81 7n ) IF MORE, CONT TO NEXT SECTOR

a2 RE JREENTER READ STREAM
SFEK ROUTINE == SINCE SEVERAL RKNS DRIVES ARE MAPPED ONTCQ THE PERTEC
ORIVE, IT IS REST Tn SEEK ONLY BEFORE PERFORMING A NDAYA TRANSFER,

uwe 2V J1SET ?SEARCH CNMPLETE’ IN RK(CS

B2 2A PWE*RE DONE !
DRIVE RESET == RECALIRRATE & BRANCH TN *SEEK®

81 28 IRECALIBRATE

ne FC JJOTN UP WITH °PSEEK?
UNTBUS DATA TRANSFER SUBROUTINES

“C 32 JINITIAL DATA IN ENTRY POINY

ac 99 JINITIATE TRANSFER

b3 92 JWAIT FOR UNIBUS

oC 99 JGET LOW DAYA BYVE

pC 2a } osee & HIGK DATA BYTE

8A 9@ JRETURN

ac 32 JINITIAL DATA OUT ENTRY POINT

ac 9@ JCOPY LOW DATA

éc 29 ! aso & HIGH DATA

we 09 PINIVIATE TRANSPER

63 0A JHAIY FOR °TYRANGPER DONE®

8A @0 JRETURN
ERRNR ROUTINES e= ALL ERRNRS ARE HWANOLED It THE SAME MANNER,
1SY THE APPRUPRIATE ERROUR BIT I8 SET IN THE INTERNAL ERROR REGISTER
(R®, UWC), AND THEN THE IMTERNA|. RKCS 1S CHECKED TO0 SEE IF
PSTOP ON SOFT ERROR’ IS SET, IF NOT, THEN fRETYRY® WILL BE CALLED
TO ATTEMPT THE COMPLETE TRANSFER NNCE AGAIN, UP TOD 16 RETRIES WILL
RFE ATTEMPTEN AUTOMATICALLY, IF THF ERRNR CONDITION PERSISTS, OR
°STNP ON SOFT ERROR® 18 SEY, THE EXTERNAL RKER WILL BE READ AND OQRED
WITH TME INTERNAL EARNR REGISTER & THEN THE EXTERNAL RKER wILL BE
UPDATED WITH THIS NEW ERROR DATA, FINALLY, THE EXTERNAL RKCS WILL
BF UPDATED WITH YHE APPRNOPRIATE ERROR BITS & CONTROL WILL TRANSFER
TO PDONEY,

aec ayg JSET °WCE® IN RKERQ

22 13

UCc a2 )8ET ?CSE® IN RKERQ

g2 13

JCc 20 JSET ?N¥S° IN RKERQ

n2 13

ec 4n 1SET ?NXC*® IN RKERO

g2 1A JCLR RKERY, GO TO “ERROR?

0c ue JSEEK INCOMPLEYE ?

43 12 JYES, THEN PRETEND °’NXC*?

ac 8o 18ET *DRE’ IN RKER\Y

@2 19

15
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18ET ¢SKE’ IN RKER{

JCLR RKERQ

1STOP ON SOFT ERROR 7

JYES

JDEC ERR CNTR, TIME TO GIVE UP %
INO, SO TRY AGAIN

)SEY MA @ {77402 (RKER)

JREAD EXTERNAL RKER
JUPDATE OLD RKER

JRESET MA TO {77402
JURITE UPNDATED RKER

1SET *ERROR® IN RKCS1
)SOFT ERROR ?

JYES

IND, SO SET PHE® IN RKCSY
JRETURN IN DISGRACE

JRECALIBRATE
! s0o0 & TRY AGAIN

PA3SERT °RESTORE?
JASSERT *STBCYL®
JPAUSE

JREMOVE “STBCYL®
JLOOP TILL NOT °BUSY®
jBusY ?

IYES

JEXIT
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