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i EANING AND USE OF REG‘STERS . FSO = BUSY FC REG WITH SEY CYLINEER TAG . SW REGISTER

; T BT ERROR FST = ON LIKE FCO = CvL 128 'SWO  DEVICE RESERVED TO CHANNEL A.
ER] = ADDRESS OUT FS2 = UNSAFE FCl = CvL 64 i SWI  DEVICE END-~PACK CHANGE--CHANNEL A.
ER2 = BUS OUT PARITY CHECK FS3 = WRITE CURRENT SEWSE FC2 = CYL 32 W2 DEVICE END-—SEEK COMPLETE—~CHANNEL A
ER3 = CONTROL UNIT END OUTSTANDING (BUSY) FS4 = PACK CHANGE FC3 = CyL 16 éwa SEEK IN PROGRESS-~CHANNEL A ’
ERL = ALU CHECK FS5 = END OF TYLINDER FCh = cvL 8 Swi  DEVICE RESERVED TO CHANNEL ;
ERG = NOT USED £S6 = MULTIPLE MOD SELECT FC5 = CYL &4 SW5  DEVICE END--PACK CHANGE--CHANNEL B
ER6 = 2 CHAN SWITCH B SELECT FS7 = SEEK INCOMPLETE FCE = CYL 2 SW6  DEVICE END--SEEK conuns-—cumnn.a'
ER7 = HALT 1/0 FC7 = CYL 1} SW7  SEEK IN PROGRESS--CHANNEL B.

STO = PROGRAM CONTROLLED BY CS FIELD,

ST} = PROGRAM ENABLES TURN ON, ACTUALLY TURNED ON
BY FILE INDEX. TURNED OFF ONLY BY PROGRAM
PROVIDES BRANCHING CONDITION CALLED iINDEX.

ST2 = TURN ON PERM!TTED BY CS FIELD., ACTUALLY
TURNED ON BY D BUS BEING NON ZERO (DNST21).
TURN OFF BY PROGRAM CS FIELD,

ST3 = PROGRAM CONTROLLED BY CS FIELD. ALSO TURNED
ON AND OFF AS A RESULT OF THE CARRY FROM THE
ALU WHEN ARITHMETIC STATEMENT CONTAINS A C
AFTER THE DESTINATION REGISTERS MAME. ALSO
IS SOURCE OF CARRY IN CERTAIN ARITHMETIC
STATEMENTS.

STh = TURNED ON ONLY BY SERIAL-DESERIALIZER,
TURNED OFF ONLY BY PROGRAM, [N READ OP,
STh=1 SAYS BYTE HAS BEEN DESERIALIZED AND
PLACED IN DR REG, IN WRITE OP, STh=1 SAYS
BYTE HAS BEEN TAKEN FROM DR REG FOR
SERIALIZING,

ST5 = PROGRAM CONTROLLED BY CS FIELD,
ST6 = PROGRAM CONTROLLED BY CS FIELD.

ST7 = PROGRAM CONTROLLED BY CS FIELD. ALSO TURNED
ON BY SELECTIVE RESET. .

10 =
£l =
1E2 =ENABLE METERING IN

iE3 = THESE THREE BiTS

1E4 = FORM AN EXECUTION CONTROL

} REFER TO NOTE 1.

1ES = CODE FOR IN LINES,

1E6 = CHAINING iN-LINES

1E7 = 2X8 SWITCH DIAGNOSTIC SYNC

IS0 =

1S1 = .
CONTROL UNIT ADDRESS

IS2 =

153 =

1S4 = DRIVE A SELECTED

1S5 = FILE OPERABLE

iS6 = SPARE MOD, GATED ATTENTION
§S7 = ANY GATED ATTENTION

NOTE 1:

NOTE 2:

. ROUTINE .

FT_REGISTER

FTO = CONTROL TAG

FT! = SET CYLINDER ADDRESS TAG
F12 = SET HEARD TAG

FT3 = SET DIFFERENCE TAG

FT4 = ADDRESS MARK

F75 = AUXILIARY STORAGE CONTROL
FT6 = BURST EVEN

F17 = FILE SELECT

FC REG WITH CONTROL TAG
FCO = WRITE GATE

FCl = READ GATE

FC2 = SEEK STARY

FC3 = HEAD RESET

FCh = ERASE GATE

FC5 = SELECT HEAD

FC6 = RETURN TO O

FE7 = HEAD ADVANCE

WiTH THE CE-NORMAL-IN-LINE SWITCH IN CE
OR IN-LINE THE MODE SELECT SWITCH SWITCH
CONTROLS TED AND 1E] AS FOLLOWS:

HMODE SELECT
SWITCH

POSITION 1E0
LOAD

o
laud
s

ERROR

QO ~ -
c.-.-..a...‘

_ALL GTHERS 0

THE DIFF. ADDR. IS DEFIRED TO BE THE
COMPLIMENT OF THE DIFFERENCE BETWEEN
THE OLD ADDRESS AND NEW ADDRESS.

EXAMPLE: FOR A DIFFERENCE OF 1 CYLINDER

-BETWEEN OLD ADDRESS AND NEW ADDRESS,

DIFF, ADDR, EQUALS 11131110,

FC REG WITH SET_SIGN AND HEAD TAG
FCO = FORWARD

FCl = SELECT LOCK RESET

FC2 = NOT USED

FC3 = HEAD 16

FCh = HEAD 8

FC5 = HEAD &

FC6 = HEAD 2

FC7 = HEAD 1

FC WITH SET DIFF, TAG (REFER TO NOTE 2)
FT0 = DIFF, ADDR, 128
FT1 = DIFF. ADDR. 64
FT2 = DiFF. ADDR, 32
FT3 = DIFF. ADDR, 16
FT4 = DIFF, ADDR, 8
FT5 = DIFF, ADDR, 4
2
!

FT6 = DIFF. ADDR,
F77 = DIFF. ADDR,

SL REGISTER DECODE

16 _REGISTER

160 WRITE LATCH

161 RESET OPERATIONAL IN LATCH
DROPS OPL~IN TO CHANNEL, DEGATES
STAT-IN AND ADDR-IN,

162 READ LATCH

163 * REQUEST IN {GATED BY WOT SUP/0)

164 POLL ENABLE
RAISES REGUEST IN WHEN ATTENTION 1S
RECE IVED FROM A FilE.

165 STATUS iN

166 WITH OPL-iN UP:
DATA TRANSFER

NOT SUPPRESSABLE
WITH OPL=IN DOWN:
REQUEST IN (NOT
GATED BY SUP/O)
367 ADDRESS IN
TURNS ON OPERATIONAL ¥; RAISES
ADDRESS IN WHEN ADDRESS OUT 1S DOWN,

STATUS CODE PRESENTED TO CHANNEL

SL IS ONLY A CA DECODE AND 1S NOT A REGISTER, BT HEANING
A MICROPROGRAM STATEMENT OF SL GATES THE DRIVE 0 ATTENTION. NOT USED.
SELECTED LINES (B THRU J) FROM THE F!LES ONTO THE
A1 BUS. DRIVE B SELECTED GATES INTO BIT O AND ! STATUS MODIFIER SET WHEN SEARCH HAS BEEN
C GATES INTO BIT 1, ETC. (DRIVE A GATES INTO THE ; ©_ SATISFIED OR WHEN CONTROL UMIT 1S BuSY.
15481T). 2 CONTROL UNIT END. -
SL IS ALSO USED TO ENABLE THE CATCH UP HARDWARE IN
THE WRITE MODE OF OPERATION. 3 BusY i
4 CHANNEL END.
5. DEVICE END,
6 UNIT CHECK: ERROR IN FILE OR CONTROL UNIT.
7 UNIT EXCEPTION. END OF FILE.
DATE |ECNUMBER| DATE |EC NUMBER] MICROPORERAM DEFINITIONS
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COMMAND EXECUT 1ON_BYTE COMMAND EXECUTION BYTE (CONT!INUED) 0P REGISTER {CONTINUED ER_REGISTER

THIS BYTE CODE MAY RESIDE IN EITHER THE OP REGISTER OR
THE BY REGISTER., N EXECUTING A READ, WRITE OR SEARCH
OPERATION, THIS BYTE CONTAINS INFORMATION INDICATING
THE TYPE OF OPERATION AND INDICATING WHICH PHASE OF THE
OPERATION 1S CURRENTLY IN PROGRESS. THE CODE IS
GENERATED - INTERNALLY IN THE MICROPROGRAM, BUT DODES HAVE
SOME SIMILARITIES TG THE COMMAND BYTE CODE.

BIT O USED TO INDICATE WHETHER THE OPERAT ION HAS BEEN
TRUNCATED (COMMAND/OUT GIVEN IN RESPONSE TO
SERVICE/IN), N FLAG BYTE PROCESSING. LOAD

. COUNTS, READ/CLOCKING, SEARCH, SCAN, BURST

. BYTE PROCESSING OR GAP SPACING ROUTINES,

TRUNCATION 1S NORMALLY INDICAVED IF BIT ©
IS ON. 1IN STATUS PRESENTATION, WRITE OR OTHER
ROUTINES, TRUNCATION IS INDICATED iF BIT O
IS OFF. IN THE EARLY PHASES OF A COMMAND

__EXECUTION, BIT O MAY INDICATE A MULTITRACK
OPERATION RATHER THAN IRNDICATING TRUNCATiON.

BIT | INDICATES SEARCH (DR SCAN) #1i.

IND;CATES SEARCH (OR SCAN) EQUAL. RBITS 1 AKB
2 TOGETHER INDICATE SEARCH (OR SCAN} H! OR .
EQUAL. IF BIT 7 1S ON OR THE SEARCH (OR SCAN)
DPERATION HAS BEEN COMPLETED ({i.e., IN BURST
PROCESSING OR CLOCKING ROUTINES AFFER LAST BYTE
IS COMPARED), THEN BIT 2 15 SET OR RESET 50
THAT T IS ON OMLY IF STATUS MODIFIER IS TO
BE PRESENTED IN ENDING STATUS AND BIT !}
PAY BE SET TO INDICATE SEARCH. {OR SCAR)

" COMMAND IN CASE BIT 2 1S TURNED OFF.

BIT 2

BIT 3, 4 AND 5 FORM A CODE WHICH INDICATES WHAT TYPE
OF FIELD IS TO BE PROCESSED NEXY OR 1S
CURRENTLY BEING PROCESSED AND IHDICATES
WHETHER CLOCKING IS TO OCCUR IN THAT FIELD,
CLOCKING REFERS TO THE PROCESS OF SPACING
OVER A FIELD BY READING THE FIELD INTERHALLY
N THE 2314 WIiTHOUT DATA TRANSFER TO THE
CHANREL. (CLOCKING MAY BE REQUIRED TO
ACCESS A FIELD, SUCH AS A KEY FIELD, WHICH
IS NOT IMMEDIATELY PRECEDED BY AN ADDRESS MARK.)
BIT 7 IS ALSO USED TO INDICATE CLOCKING IR
SOME CASES. iN FLAG BYTE PROCESSING, READ/
CLOCKING AND BURST BYTE PROCESSING ROUTINES,
STO=! CVERRIDES THE CODE INDICATED BY BITS 3,
4 AND 5 AND STO INDICATES CLOCKING OF HOME
ADDRESS. THE CODE IS:

000 ~ COUNT FIELD, OPERATION WILL CONTINUE
INTO KEY AND DATA FIELDS. NOT CLOCKING.

001  COUNT FLELD, OPERATION WILL TERMIMATE

: AT END OF COUNT FIELD. NOT CLOCKING.

010  HOME ADDRESS FIELD. BIT 7=! INDICATES
CLOCKING IF NOT N SEARCH/SCAN ROUT INE.

Gl KEY FIELD., NOT CLOCKING.

100 CLOCKING COUNT FIELD. OPERATION

) COMMENCES IN THE KEY FIELD,

101.  CLOCKING COUNT FIELD. WHEN FINISHED
WITH COUNT FIELD, PROCEED CLOCKING
IN KEY FIELD.

110 DATA FIELD. |IF BIT 6<0, THEN BIT 7=
INDICATES CLOCKING.

111 CLOCKING XEY FIELD.

HOTE THAT BIT L=0 IMPLIES COUNT FIELD AND BIT 3=1 IMPLIES
DATA FIELD WHEN NOT CLOCKING.

BIT 6 (INDICATES A READ COMMAND OR §F BITS 1| OR 2 ARE ON,
INDICATES FILE SCAW COMMAKD, BITS 1,2 AND 6 OFF
iNDICATE WRITE COMMAND.

BIT 7 MAY INDICATE CLOCKING OF HOME ADDRESS OR DATA
FIELD AS INDICATED ABOVE. OTHERWISE, INDICATES
AN UNEQUAL COMPARE HAS OCCURRED IN A SEARCH
{OR SCAN) OPERATION.

THE COMMAND EXECUTION BYTE IS FORMED IN THE BY REGISTER
DURING COMMAND DECODE AND RES!DES IN THE BY REGISTER ¥
THE tNITIAL STATUS PRESENTATION ROUTENES. IN THE READ/
CLOCKING, SEARCH/SCAN, WRITE, INDEX PROCESSING, FLAG BYTE
PROCESSING, LOAD COUNTS, BURST BYTE PROCESSING, GAP
SPACING AND GAP WRITING RODUTIHES, THE COMMAND EXECUTIORN
BYTE RESIDES N THE OP REGISTER.

OP REGISTER

i¥ THE TIMER SUBROUTINE OR IRDEX SUBROUTINE, IF OPS=1,
THEN THE OP REGISTER CONTAIHS THE RETURN ADDRESS TO RETURN
THE PROPER POINT i END PROCEDURE-TIMED OR CHA INED
RESLECTION. IF OP5=0, THEN BIT ASSIGNMENTS ARE LIKE
THOSE IN INITIAL STATUS PRESENTATION, NOT WRITE IMMEDJATE.

IN INITIAL STATUS PRESENTATION, NOT WRITE IMMEDIATE, AND
IN MOST OF INITIAL STATUS PRESENTATIOM, INTERFACE TO
ROUTINES, THE BITS OF THE OP REGISTER HAVE THE FOLLOWING
ASS IGNMENTS -
BiT O HOT USED

BIT 1 ORIENTATION IS AT END OF DATA FIELD AND AN
ADDRESS MARK OPERATION FOLLOWS,

OVERFLOW RECORD OPERATION IN PROGRESS. IR
THIS CASE, THE WRITE ROUTIME MAS RETURNED To
THE INITIAL STATUS ROUTINE TO SHUT OFF WRITE
AND ERASE GATES, BUT THE INITIAL STATUS

ROUT INE DOES NOT PRESENT STATUS. THIS OCCURS
AFTER ZACH SEGMENT EXCEPT THE LAST ON AN
OVERFLOW RECORD UPDATE OPERATION. BIT 7=1
IND ICATES LAST SEGMENT (END OF FILE).

BIT 2

BIT 3 OPERATION WILL BEGIN BY LOOKING FOR ADDRESS
MARK AND/OR INDEX POINT. THIS BIT IS ALSO
ON FOR CONTROL/SENSE GPERATIONS.

INDEX POINT HAS BEEN DETECTED SINCE COMPLETION
OF PREVIOUS COMMAND.

BIT &4

BIT S5 ALWAYS OFF.
BIT 6 DO NOT CHECK FOR MISSING ADDRESS MARK ON THIS
OPERATION. THIS BIT IS SET IF THE UNORIENTED
STATE EXiSTED. PRIGR TO THIS (READ OR SEARCH)

COMMAND. ) .

BYY 7 THES IS A CONTROL OR SENSE OPERATION.
INDICATES END OF FILE IF BIT 2=7.

iN READ/CLOCKING, SEARCH/SCAN, IMDEX PROUESSING,
FLAG BYTE PROCESSING, LOAD COUNTS, BURST BYTE
PROCESSING, GAP SPACING, GAP WRITING AND WRITE
ROUTINES, THE OF REGISTER CONTAINS THE COMMAND
EXECUTION BYTE (PREVIOUSLY DESCRIBED), EXCEPT
THAT 1M THE WRITE ROUTINE, THE FOLLOWING

ASS IGNMENTS EXIST:

BT 1 iNDICATES WRITE DATA IN-LINE ROUTINE,

BIT 6 INDICATES THAT THIS IS A FORMATTING TYPE
OF WRITE OPERATION. ALSO INDICATES RO
WHEN WRITING GAP BEFORE COUNT FIELD.

BIT 7 iND ICATES DATA LENGTH OF ZERD, FOR

END~OF-FILE PURPOSES. ALSO INDICATES
EN-L INES,

NOTE THAT OPL=0 WITH OPS=1 CANNOT OCCUR iN THE
WRITE ROUTINE ON NORMAL WRITE OPERATIONS. THIS
COMBINATION 1S THEREFORE USED TD INDICATE A
SPACE COUNT OPERATION.

6P REGISTER

BFFS 0, 1 AND 2 HAVE THE FOLLOWING ASSIGNMENTS
(ALL ROUTEINES):

000 THE IRFORMATION STORED N GP IS BINARY-
CDDED SENSE [NFORMATION.

001 THE INFORMATION STORED iH 6P IS
BINARY~-CODED SENSE INFORMATION.

[1314] THE INFORMATION STORED IN GP iS5
BINARY-CODED SENSE INFORMAT ION.

oi? ALLOW ALL WRITE COMMANDS FILE

MASK.

100 KO FILE MASK HAS BEEN ISSUED iIN
THIS CHAIN,

101 ENHIBIT WRITE HA AND WRITE RECLORD
ZERQ COMMANDS.

iio INHEBIT ALL FORMATTING WRITE
COMMANDS .

1 IRHIBIT ALL WRITE COMMANDS.

BITS 3,4,5,6 AND 7 ARE USED IN THE BINARY SENSE.
INFORMAT ION CODE WHEN GP IS HOLDIHG SEMSE INFORMATION.
OTHERWISE (IN ALL ROUTINES), BITS 3,4,5,6, AND 7

ARE USED IN STORING THE CURRENT SEEK (HEAD) ADDRESS.
WHEN BITS 3,4.5.6, AND 7 ARE ALL ON, NO SEEK HAS

BEEN [SSURED N THE CURRENT CCY CHAIN.

THE BITS OF THE FR REGISTER HAVE THE FOLLOWING
ASS IGNMERTS I ALL ROUTINES:

BIT 0 ASSOCIATED WITH BIT O OF THE FLAG BYTE &F
A COUNT FIELD. THIS BIT DIFFERS i AMNY
TWO SUCCESSIVE RECORDS AND IS USED 1O
DETECT A MISSING ADDRESS MARK STIVATION.

BiT 1 ASS@CIATED WITH BIY 1 OF THE FLAG BYTE
OF A COUNT FEELD. THIS BIT IS USED I9
INDICATE THAT AN OVERFLOW RECORD S BEING
PROCESSED, )

BIT 2 INDEX PASSED LATCH. THIS BIT IS USED I#
. DETECTING WHEN INDEX HAS BEEM PASSED TWICE

FOR PURPOSES OF AVOIDING AN INFINITE LOOP
IN A CHANNEL PROGRAM. WHEN INDEX POINT IS
PASSED A SECOND TIME IN CERTATH SEQUERCES,
A UNIT CHECK (NO RECBRD FOUND) iNTERRUPY
BCCURS.

BiT 3,4 USED IN STORING THE SEEK FILE MASK.

BFTS 3 AND L HAVE THE FOLLOVING

ASS ) GRHENTS :

00 PERMIT ALL SEEKS AND RECAL!IBRATE
01  PERMIT SEEK CCHH AND SEEK HH

10 PERMIT SEEK HH

11 INHIBIT ALL SEEKS

BIT 5  NOT USED.

BIT 6 ASSOCIATED WiTH BIT & OF THE HOME ADDRESS
OR RECORD ZERO FLAG BYTE. INDICAYES ToAT
THE TRACK 1S DEFECTIVE.

BIT 7 ASSOCIATED-WITH BIT 7 OF THE FLAG BYTE.
IMDICATES AN ALTERMATE TRACK.

KL_REGISTER

BITS O AND 1 HAVE THE FOLLOWING ASS |GHHENTS DURING UNTIMER
END PROCEDURE AND IMITIAL SELECTISH.

11 SENSE CODE IN DH MAINTAIN CHANMEL AND FILE
CONNECT [ON

1 0 SENSE CODE IN DH, BUT WAS BEEN SEWSED.
CONT INGENT CONNECTiON,

© ! SENSE CODE IN DH. FILE CONNECTION BROKEM BUT

MA INTA IN CHANNEL CONNECT 1K,

HO SENSE CODE STORED,

BREAK

o 0

BITS 3,4 AND 5 HAVE THE FOLLOWING ASS iGNMENTS DURING
CHA INED RESELECTION AND COGMMAND DECODE.

000 UNORIENTED

100 INDEX HAS BEEN PASSED
01 0 AT END OF H.A.

00 1 AT END OF COUNT FIELD
011 AT END OF KEY FIELD

1 10 AT END OF DATA FIELD

BIT 7=1 iF AN UNSAFE OCCURED AFTER A WRITE OPERATION.

DATE |EC NUMBER| DATE |EC NUMBER] REGISTER USAGE CONVENT IONS
MAR 67 | 420655 '
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EXPLANATION OF INFORMATION WITHIN MICROPROGRAM BLOCKS SENSE BYTES PRESENTED TO CHANNEL ON SENSE COMMAND BiMARY CODED SENSE INFORMATION POSTED IN GP OR DH
LINE 1 BYTE O BYTE 1 BYTE 2 BYTE 3% BYYE L= BYTE 5=  DECIMAL
—_—— _— VALUE MAME OF CODE PAGES ON WHICH CODE IS POSTED
LEFT SIDE-TWO OR THREE DIGIT LEG IDENTIFIER. BIT O  COMMAND DATA CHECK UNSAFE BUSY * REFER BELOW -
—_—— REJECT IN COUNT ) COMMAND REJECY 100, 06170,
RIGHT SIDE-ENTIRE HEX ADDRESS OF THE WORD. FIELD Q6 QPO25
THIS 1S THE ADDRESS WHICH MUST BE PLACED IN 1 INTERVENTION REQUIRED QBO70
ROSAR IN ORDER TO READ OUT THE WORD. BIT ¥ INTERVENTIOM TRACK ON LINE
REQUIRED OVERRUN 2 BUS OUT PARITY Qp110,Q6040,Q6170,QP185,0R03 1
LINE 2 .
BIT 2 BUS-OUT END OF SERIAL IZER UNSAFE 4 DATA CHECK QKO30, QRO3T, QRO4T
WHERE APPLICABLE, CONTAINS AS EMIT VALUE PARITY CYL INDER CHECK
REPRESENTING A BINARY PICTURE OF THE €K 5 OVERRUN Qp100,0D120,QE061,QEC90,QJ011, QLO30, QNGES
FIELD WHEN USED AS A CONSTANT. BIT 3  EQUIPMENT INVALID WRITE QP090,0P100,QP120,QP185,QR031,QR041 ’
CHECK SEQUENCE CURRENT
LINE SENSE 6 TRACK CONDITION CHECK Q6120, QH200, QJO1}
A_L.U. STATEMENTS BIT & DATA NO RECORD ALY PACK 7 SEEK CHECK QBO76, QBOBO, Q6120, QH220
_ CHECK FOUND CHECK CHANGE
A.L.U. SYMBOLS 9 TRACK OVERRUN QD120, QEO70, QPIS9
BIT 5  OVERRUN FILE UNSELECTED END
+ MEANS TRUE ADD PROTECTED FILE STATUS CYL INDER 10 END-DF-CYL INDER 210
- MEANS COMPLEMENT ADD e 155 I ’
81 €K M N MULTIPLE 12 NO RECORD FOUND 061,
- MEANS ANDED COND T ION ADDRESS MOD SELECT Q061 goz0
£ MEANS ORED CHECK MARK 13 FILE PROTECTED QDO4O, {H200
¥ MEANS EXCLUSIVE ORED BIT 7 SEEX OVERFLOW SEEK i MISSING ADDRESS MARK QJ021, QJO31
MEANS SET INTO CHECK INCOMPLETE INCOMPLETE
28 HO RECORD FOUND-HA OR RO QHO10~(SETS BITS & AND 6 IN SENSE BYTE 1)
LINE &
32 COMMAND REJECT AND SEEK QEOLO
NOT ASSIGNED BYTE 3 CHECK
LINE § THIS SENSE BYTE CONSISTS OF THE FILE STATUS LINES REFLECTED AV 53 INVALID SEQUENCE AND Qp116, QD120, QH2iD
THE TIME THE BYTE IS ISSUED. COMMARD REJECT.
ST REG SET AND RESET STATEMENTS WHiCH
ESTABLISH €S FIELD BYTE & 5 FILE PROTECTED AND COMMAND  QDOSO, QD100
. REJECT
LINE & BIT O INDICATES *WRONG LENGTH RECORD™ (BUFFER ONLY).
48 UNSAFE AND EQUIPMENT CHECK  QBG7O, QEO30, QEOS0, QPOIO, QPIS!, (5080
BRANCH STATEMENTS (CH AND CL FIELD) BIT 1 INDICATES "OUTSTANDING STATUS" (BUFFER ONLY). 3 o0, Q ¢
50 SERIALIZER CHECK AND EQUIP. QPI85
LINE BITS 2 AND 3 UNUSED CHECK
REPLACABLE WORD CODE, THE R.VW.C. DEFINES BITS & THRY 7 INDICATE THE PHYSICAL DEVICE ADDRESS OF THE SELECTED 52 ALY CHECK AND EQUIP. CHECK  QD1DO, QO30
AL TERNATE MICROPROGRAM STATEMENTS MHICH DEVICE ACCORDING TO THE FOLLOWING BINARY CODE:
MUST BE USED WHEN OPTIONAL FEATURES ARE ' 53 UNSELECTED FILE STATUS AND  QBO70
INSTALLED. THMEY ARE ADDITIONS TOC OR PHYS 1CAL DRIVE SELECTED BITS &4 THRU 7 (HEX) EQUIP. CHK. -
REPLACEMENTS FOR THE BASIC PROGRAM. A 0
56 DATA CHK IK COUNT AND DATA  QRO31, QROUI
REPLACABLE WORD CODE: B i CHECK
[ 2 .
/ MEANS OR. HOTE 2. AFTER ENDING STATUS, THE ABOVE CODE IS STORED IN THE DM REGISTER UNTIL A
HEANS AND b 3 SENSE COMMAND 1S ISSUED; AT WMICH TIME THE INFORMATION 1S DECODED INTC
L . . £ % SENSE BYTES 0, | AMD 2. BIT O IN DH IS TURNED ON iF THE ERROR OCCURED
} = BUFFER . s DURING A NON-FORMATTING OVERFLOW RECORD OPERATION.
2 = 2 CHAN SWITEH . .
3 =2 X 8 SWITCH (28L& ATTACHMKENT) " ) - . :
CLIHE 8B 3 g
LEFT SIDE 2 CMAR DRAWING COORD. v HONE F
CENTER - 2 OR 3 CHAR LEG SELECTOR wHIGH
IDENTIFIES THE BRANCH COMDITIONS FOR THE e mem ermy frere € N e e -
NEXT ADDRESS. THE CNS BiT IS INDICATED THE LAST THTRY 17T SHOULD DHLY GCCUR WHEM THE NOD DATE |ECNUMBER] DATE |EC NUMBER] MiCROPROGRAM DEFIRITIONS
BY THE THIRD CHARACTER. FLECT PLUG OF THE ADDRESSED DEVILE 1S WOT INSERTED, v e o
RIGHT SIDE ~ 2 CHAR BOK SERIAL. BYTE 5 Nov el
e o m . £~ L2 OESE NETE L e ip Cm wrane b 2ok
THIS BYTE 1S ALWAYE JERS Yoo RED | MAR B7 | 420655 DRTE vk 7, PO 214552
OYERFLON IKCOMPLETE ( 13 SAH 6B TYAE | 231k /2545
WHEN THE ERROR WAS DITECTE] SENSE FRAUGHE .
BYTE § 1S STORED IN THE DL REGISTER —-f TR 4030
I @ )
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A
HEX BINARY CODE HEX uEX BINARY CODE NEX
CONARD TvPE e CODE SINGLE TRACK HULT| -TRACK CoOE oo TP can CobE SINGLE TRACK MULTI ~TRACK cooE | [T
01 2 3/4 5 6 7 0 1 2 3jb 5 6 7 0t 2 3|4 5 6 7 01 2 3|45 6 7
CONTROL NO-0P 03 o000 0f{0 0 1 1 WRITE WRITE COUNT-KEY-DATA (2) o1 00 0o0fjoc 0 01
SEEK 07 600 0{0 1 1 1 WRITE DATA 05 0060 o0jo 1 01
SEEK CYLINDER o8 0 0 0 O0j1 0o 1 1 WRITE KEY-DATA (V1] 0 0 0 0jt 1 01 8
SPACE COUNT oF 000 01 ¥V 11 ERASE 1" 000 1j0 0 0 1
RECALIBRATE 13 0 00 1fo 0. 1 1 WRITE RO . . 15 000 1{o 1 01
RESTORE (1) ] 000 1{0 1 1 1 WRITE HOME ADDRESS 19 000 1|1 001
SEEK HEAD 8 000 1|1 011 WRITE COUNT-KEY-DATA 10 oco 1]y 1o -
SET FILE MASK IF o000 1{1 ¥ 11
RELEASE DEVICE ol 1 00 1jo1 0o
RESERVE DEVICE ” 101 1lo 1 0 o SEARCH SEARCH EQUAL 1D 31 001 1/00 01 1 01 1o o 01 Y]
SEARCH HIGH 1D 51 01 01|00 01 1 10 1o o0 01 01
SEARCH HIGH-EQUAL 1D 7 011 1]o 0 01 1 11 1jo o0 01 Fl C
TEST 1/0 00 o 000loooo SEARCH EQUAL KEY 29 001 0f1 001 1 01 01 0 0 1 A9
SENSE . SENSE 1/0 o4 000 O0j0 1 00 SEARCH HIGH KEY 4 o1 o0oo0f{l 0o o0 1 1 00]1 001 €9
» SEARCH HIGH-EQUAL KEY 69 o1 1 oft o 01 1 11 0]l1 001 £
READ READ IPL 02 000 O0j0O0T1 0 1 o0oo0flo o1 of 8 ‘ SEARCH EQUAL HOME ADDRESS 39 601 1|1 001 1 01 1}y 00 1 B9
READ DATA 06 0 000j0 1 10 1 00o0fo 1 1 of 8 SEARCH EQUAL KEY-DATA 20 o0 1 0ofr 1 01 101 01 1 01 AD =
READ KEY~DATA Of ©oo0oo0o0jl 110 10001 1 1 0] 8 SEARCH HIGH KEY-DATA 4 ot o001 101 1 100§V 101 o
READ COUNT 12 0 00 1j0 01 0 100110 01 0f 92 SEARCH HIGH-EQUAL KEY-DATA 60 o1 1 o]t 10 1 11 01 1 011 ®
READ RO 16 600 1j01 10 100 1j0 1 1 0] 96 CONTINUE SCAN EQUAL 25 o001 0fo 1 01 1 o1 o0lo1 01 AS
READ HOME ADDRESS 1A 0 0 0 1ft 0 1 0O 1 0 0 Y]V 0 1 Of 9A CONTINUE SCAN HIGH 4 o1 o0o0ojo 1 o1 1 1 00l0 1 0 1 cs
READ COUNT-KEY DATA 1E 000 1}i 1 10 1P oo 1|1 1 1 o] 9E CONTINUE SCAN H16H-EQUAL 65 o1 1 o0ofo1 01 1 1 1 0}jo1 01 £ o
CONTINUE SCAN NO COMP, 55 ot o1i1fo 1 o 1 10 1lo1 0 DS
CONTINUE SCAN SET COMP, 35 001 101 01 1 01 0lo1 o0 85
CONTINUE SCAN SET COMP. 75 o1 1 1o 1 01 111 1o o0t s
—
E
-
NOTES: )
1. NO OPERATION 1S PERFORMED, DATE lecnumeer| pare lec nunmer 2314/COMMAND CODES
2. USED WHEN FORMATTING AN OVERFLOW RECORD SEGMENT. NOV 66] 420613 -
' MAR 67| 420655 DATE| NOV 66] P/N | 2204553
TYPE [2314/284h
. ; IBM' QAO4O #




{ 2 ] 3 | 5 | 5 ] 6 1 7
. - , A
TROS TAPE (SAL BIT) ——» |igl21}23]25|27129]31133|35|37 |39 }u1{u3}us Joa]11]13}15]01 {0305 |07 ju7 Juz joojoz fou 06‘08 10§12 1411611820 |22 P4 D6 {28 |30 {32134 36] 38} 40] 17}46
WORD BIT POSITION ——&= 100} 01} 02] 03] 4] 05] 06} 07} 08] 09} 10} 11112} 13} 14] 15} 16} 17] 18 19‘20 21{22123 24 25{26127128{29130]31{3233 |34 [35 [36 |37 |38 39 Juo 1 {u2]u3{us]us ue .
 FIELD NAME " = | CA FIELD cB CK FIELD CL FIELD CH FIELD |PA{PS CN FIELD pa| oo FiEp oo fev] cc LS PCICAOM T
L ) . A A .
FIELD BIT POSITION — |1 2 3 4o 10 1 2 3 &4 5 6 7 ojojfo 1 2 3 4 s5fojo 1 2 3/oflojo 1 240 1 2 3}o0]lo]o '
\ BINARY VALUE — 8 4 2 1|2 1|1286432168 & 2 |- - - -}- - - |- 18 4 z v heli1's 2 1ls & 2 1l--liel -
CUSE ——= 1A REG ENTRY|B ENT] W REG OR B REG ENTRY BRANCH BRANCH § P} PINEXT ADDRESS X0-5]| P{ DESTINATION |ALU CONTROL] ST CONTROL
ALT NORMAL  ALT| EXCEPT ON A—o-x| |[woRWAL  ALT| SEE woTE 4 od
' 16 0 | NONE STOP] NONE ()] {0) N {N |STATEMENTS WHEN N {D - A+B s D] NOT USED [N N}
17 1} 6t sc{ sy () m 0 }o | THE NEXT ADDRESS |0 f6L BT |A+8+)—> D} 0 —a=ST4 |0 o
18 2| By Fs | ¢k ) ST3 STO T |7 J1S THE CONTENTS |T |BY Wi [ALB = D} O —STI |T T
15 3| BX | DR STS oP6 £ |E {OF THE REGISTER |E WL JAOB e D} 1| —aSTH [E £
20 4 | FR DR ST7 T2 4 2 DEFINED BY THE CAl, |FR AH |A+B  —o=DC}| O —-STO " N
21 s5|w  m D-0 ST FIELD IN THE ALU | [k AL |A+841 —aDC} 1 ——esTO |2 3
22 6| DL IE A ——X ST6 STATEMENT BL BH |A4B+C —»DC] 0 —sT5
23 7 oH 0A INLIN BUF CN5 IS SOMETIMES DH BL {AwB —= D} 1 —ss575 :
2 8] or cx SERVO [ q——] SHOWN AS A 1 or 0] fop €X |JA-B ~o D} 0 —esT2 ' '
25 9| gp 1s SORSP CARRY IN THE LEG SELR P 8X |A-B+1 —= D gg.f?}
- 26 10| sp UR SELTO COMMOD WHEN IT IS USED UR SP A.-B —= D] 0 —sT3
27 11 | bw sL oPl1 SUPPO AS A CONTROL OF bW SW JAQ-B ~—= D} 1 —=ST3
28 12| w AH opP3 ADCPR CERTAIN REGISTERS] |bR IE JA~-B —»DC} 0 —»5T6
23 13lw AL oPs5 oPo FT -B+] —e=DC| 1 —e5T6 ]
30 14 sw BH INDEX oP2 FC -B+ —~»-DC| 0 ~»ST7
31 5 | BC BL oP7 OPY4 16 B s D| 1 ~—aST7
D
NOTES:
1. DNST21 SAYS SET ST2 TO I IF D BUS IS NON-ZERO. ST2 1S NEVER SET TO ZERO BY THIS STATEMENT.
2. PA IS PARITY BIT FOR ADDRESS OF THE WORD READING OUT PA; .
PS IS PARITY BIT FOR CA, CB, CK, CL, CA ALT, PA, CH '
PC 1S PARITY BIT FOR CD, CD ALT, CV, €C, CS, PC
PN 1S PARITY BIT FOR CN AND OM
3. OM |S ACTIVE WHEN A WORD [N AN ODD MODULE 1S ADDRESSED. . ,
L. CC DECODE OF 4.5 OR 6 SETS ST3 WITH CARRY OUT (DC). - S 2 E
CC DECODE OF 6 SETS CARRY IN WiTH CONTENTS OF ST3 (4C). -

DATE [ECNUMBER| DATE [EC NUMBER| FIELD DECODE ASSIGHMENTS

NOV 66] 420613
MAR 67| 420655 DATE) nov 66 | Pru | 224u5ch
JuL 67] 420659 | ‘ TYPE |2314/284%
: 12n0v68! L20664 ‘
- IBM QAD50




| 2 1 3 | & 1 5 1 6 ] 7
A
TAPES 0-63 ’
NOT USED
i CN PN %) cvf cc cs _ |pcips 8
o[ [23]«]s|-Jo[ [2[3]s 1 {0 2o 1 ]2]3]-]- °”‘°°°M°°“L$:$;CHHOLE
/TV 0]2ju|e|8|10]12j1u]16]18]20]|22]24]26 | 28] 30]32|34 |36 |38 u0 | u2{us|ue / /—AWORD
of2fus]e [8]0]12f1u]16]18]20]22f24]26 |28]30]32{34]36|38|u0|u2]us]ue
- \
1{3]s]7 {9 |ni3hs|i7]19]21]23]25|27]29]31]33]35]37|39|u1]u3]us]u7 \‘ c
A =\
t 113]s|7 |9 |n]13)1s]17]19]21]23]25]27|29]31|33|35[37]39|u1]u3|us|u7 B WORD
| 0 PUNCH HOLE
oftl2f3jof1f2f3fofrf2]3]sjo}r]ofrjaf3]us]|s]|e]7]- —
CH cL CA CB CK PA
TAPES 64-127
D
B E

NOTES:
1. LAY TAPE ON TEMPLATE TO READ PROGRAMMED DATA. T
2. NUMBERS 0 THRU 47 ON TEMPLATE INDICATE TROS TAPE '

(SAL BIT) POSITION. REFER TO QA050.

-

DATE |EC MUMBRER| DATE lzc NUMBER| TROS TAPE READER
NOV 66 | 420613
MAR 67 | 420655 DATE| NOV 66 P/N | 220L4555
TYPE | 231072088}

QA060

B,
P




| 2 | 3 1 b | 5 | 6 | 7
INDEX OF MODULE AND ADDRESS LIST PART NUMBERS :
NOTE: ALL PART NUMBERS ARE 224l~--, THE LAST THREE DIGITS ARE INDICATED BELOW. AN X MEANS THAT THE P/NS ARE THE SAME AS THE BASIC 2314 FOR THAT POSITION,
O=BASIC WITHOUT INDICATED FEATURE |
1=BASIC WITH INDICATED FEATURE Bk 2844 ,
' - A
2844 ATTACHMENT 0 1 0 1 o i - - -
2 CHANNEL SWITCH ] 0 1 1 1 1 0 1 i
B GATE OPTION l o o 0 0 ] 1 0 0 1
HODULE © ADD. LIST P/N ’ 500 X X X 650 650 X X 650
ADD LIST PAGE NO. FOMOO FIMOO F1#00 F 1100
MOD ,P/N L1 671} 408 408 421 421 671 408 421 8
KODULE 1 ADD. LIST PN 501 515 508 508 591 591 515 508 591
ADD LIST PAGE NO, FOMO! F3%01 F2401 F2MO1 F Mol FOMOI F3M01 F2M0| FOMO!
MO0 ,P/N 4o2
HODULE 2 ADD. LIST P/N 502 X X X X X X X x
ADD LIST PAGE NO, . FOm02
MOD . P/N 403 423 423 423
HODULE 3 ADD, LIST P/N |} 503 X X X 653 653 X X 653 s
ADD LIST PAGE WO, FOMO3 F1M03 F1M03 FiN03
MOD P/N Lok Lak L2y L2k
HODULE & ADD. LIST P/N 504 X X X 654 654 X X 654
ADD LEST PAGE NO, FOMOL : FI1Mh F MOk F1M0k
MOD P/N 405 : Log . 409 425 425 Log 425
HODULE 5 ADD. LIST P/N 505 X 509 509 595 595 X 509 535 c
ADD LIST PAGE NO. FGMO5 F2M05 F2M05 FO405 F 405 F2M05 FOMO5
MOD P/N 4o6 606 606 606
MODULE 6 AGD, LIST P/N . 506 X X X 666 666 X x 666
ADD LIST PAGE MO FOMD6 FINO6 FIM06 FIM06
MOD P/N Loy 607 - 607 607 607 607 607
MODULE 7 ADD. LIST P/N 507 - 667 X 667 X 667 667 667 . €67
ADD LIST PAGE NO. FOMO7 F3MO7 F3M07 F3M07 F3M07 F3M07 F3M07 -
MOD P/N 608 688 688 608 688 688
MODULE 8 aon. L1sT P || 668 698 698 668 698 698
ADD LIST PAGE NO, F3M08 F6mo8 ) F6MO08 F3M08 FEMO8 F6MO8
MOD P/N 609 689 683 609 689 689
MODULE 9 ADD. LIST P/K “ 669 699 699 665 699 699
ADD L1ST PAGE NO, F3M09 F6M0g F6MO09 F3M09 F6M09 F6M09 D
MOD P/N Lo Lio 410
HOBULE A ADD. LIST P/N 510 510 510
ADD LIST PAGE NO. FINIO FIMIO FIn10
MOD P/N ) 11 L1 m
596 596 596
MODULE B ADD, LIST P/N
ADD LIST FAGE NO, I} FOMil FOMll FOull a
MOD P/N " 412 412 412
B . i € . _ADD. LIST P/N | e 597 597 ) - &9 ¢ _
HOOULE ADD LIST PAGE NO, FoM12 FoM12 FOM12 |
HOD P/N 413 413 413
MODULE D ADD. LIST P/N 598 598 598
ADD LIST PAGE NO, FCM13 FCM13 Fou13 £
HOD P/N bk hi :::
” ADD LIST P/N sk Sk
CouLE € ADD L1ST PAGE NO, FIMIL FIMTk ALIL]
MOD P/N
MODULE F ADD. LIST P/N
MUDULE 1 THRU 7 POSITIONS ARE DATE |EC NUMBER| DATE |EC NUMBER] MODULE AND ADDRESS LIST
LOCATED ON THE TROS B GATE MAR 67 | 420655 PART NO. INDEX
MODULE 8 THRU F POSITIONS ARE - MAY 67 | 420657 DATE| JuL 67 | P/N 2250865
LOCATED ON THE TROS C GATE, RED JUL 67 | 420659 TYPE |2314/2844
IEM QA070 ’




O 00 00 00 G 00 00 00 00O © 0000 00 CF 0 00 00 00 0V

00 ==e 000 -
1 OAL
{00901}
; !‘»u £324
éc- OF —=A
NOTE BELOW.
xx ovenm
EXIT YO END PROCEDURE
. INITIALIZATIONe _ :
(iSOG A AE 4
10x)
\ L]
Jh=e
MACKINE RESEY RETURNS a S TO THIS WDADe
STPmy nems THAY se;.ecr ve MALSUNCTION)
RESET WAS ISSUEDe ST7 SYSTEM RESET
- m o:ggcgv& n&set.uxr %732.'.2:1‘:“%
’ NTION SIGNALS WHICN ARE UP r%b NE

FILESc YHIS lOUTIhE UYILIZES T'E IN ‘I’I'l‘k

I'r‘v%%;! Snwnﬁ‘i?m‘:ﬁ's e —

55 BT BN

a
3
8 420613 10711766 | MacH 2844 DATE 08/03/67 SHeET 1 QBOOO
0 :Zg:SZ 1%/23/6; NSME 2316/2::30‘ LOG 2150 VERSION
20853 02/0%/6 MOD
420659 07731767 | PeNs 2290200 RESET ENTRY BLOCK e

IBM CORPe  SDD




ﬂ i
SET ST2 ¥ DEVY
» _ 4 EJ Is IHG e ‘ !
000001 = 00951500 X oo % XX == SPR X} = - .
ay1%0 88.” ﬁnni l oeX : f a:g 5 23‘.’;22& l SCoD l ERIOPC , ) m:umlgcvzm ' ;
Y e ] e S oo ® 0 "2
{00) . L 09373 098T7S pNST2L DNST23 & 19377 ﬁg
peo YO INITIAL SELECTION
g XX ==AS » Ok ==A Se= XX =AU G XX AV Sen ox-nn Come X1 —=AJ
C1eC2 WAIT POR FALL J | TRANSPER ER TO OP FOR DECODE
10 RAISE PDLL ENABLE se*r $T2 IF CU ?
S PENDING(GL=16
by 20— 0= 1 e et
- S e o lnmi-c»nc xcxm«:xc Aawﬁmvc
SELTO T3
.- S e ] 36 w=iX
ES.E6E7, 200 M3 TIMER wn ne
FOR CHANNEL SELECT .
OX ==m 50 11 = 807 0} === 308 v 00 === 304 XA
- : : : » 5 w’ ’igoo l oeDC Al mn%g? . : ﬁ u: ::ocmo ' N uﬂy&sncs -
QS1004APE= na-z * { —p—| - { Pa— » QY100 AQE
tox) 19873 ¢ o)sT2 10876 ¢ 00STS 10X) :
ST2 R p=0 e , ! 7 B : :
L—- 23 O —=h bom 10 —al G7== XX ==AR b o - :
62 srzaa BRANCH 63 D NOT EQUAL O G4 TURN ON ) G? BUSY - %
evm 10 BRANCHy em% WAS ENABLEe T LOGICe POR _ . - ‘ H
S, FROM 4$100¢ CHe ON QUEUED 1P 10 oem DIAGNOSTIC PASS :
vn A.ensvsa u% END CONTAINED IN CONTROL UNIT 4 mx
i xuszupsgnsn b TratnasTIcs " SET STe FOR” ! W10 e ' ' :
B PENEED N - B L]
FOR B Imcs. vxa_ 67 BRANCH IN J6 é g;g‘n %6 i
A ] oFe0s FIASY PASS - . : :
J6mm MO =AM ng T0 g VIA ¢7 (ST3=1) ‘ ’
SE PASS ) : :
.e...l?? I nm- CHARNEL A “ . ;
X3 = S0P 00 === 508 NOT SELECTINGe GO TO : |
‘ g ﬁ DIAGNOSTICS
EROPC ‘-'0""" 01929
= ]
l 19377 DNST21 .
v.n S§T2  SELTD :
ENTRY FROM QBO30 ~ : : ' - 5 sT2es I IN :
svsren RESET COMPLETEDe STés W L6 FORM BA IN-LINE MODE :
GUELED ON TP CU END STATUS " LEL6 TRET Loo° 0 — 509
T TeRgsTTe phss comLeTeD s pe, gAY :
AGNOSTIC PASS A INITIAL SELECTION
HATTL T S . T
- L ]
s NO PENDING STA tus. oe 70 INITIAL SELECTION
’ AN
ENTRY nou sg Anmss IN DV
§ rgs msenwrxon un-a INDICATES AM I8 uP
m:t ncxz ; se A 5"» nev sun .
CHAINING s E c& E% ' e oodb1000
ggzsgmgzs usr snvus BYTE : TEDe 4 a 8416 :
ST2=0= CONTROL uuxv WODE AOT IN c ossT2
L :
wm :m
e :
] v v
420613 0711766 | MACH 2044 DATE 08/21/67 SHEEY 1 QBOOS :
§ :§§§2 é‘z;o:;:; % 2314/% L0G 111D VERSION i
° PoNe 2250201 I AT EnTay ‘ / i
IBM CORPs  SDD !




WY EREEEEEREERNERREMNNN B B N B N B B B B B B I A
L)

ggts PAGE PRICES

LFCY!ON SEQE FOR A

$ THE R

0o T IAVRY

TROL UNIT INITIAVED SELECTIOP‘ SEQUENCE

QY3704BRE
(ox)
CHAINING INDICATED
WITH CHANNEL END ON X0 = S1
MOLTIPLEX CHARNELS |
ER$OPC
QS090+AJE )
(%0} ?
SELTO
o s —ad
QS1000ALE ¢ 0 .
(%0) STACKED STATUS OR WAIT FOR SELCTIONe
CONFINGENT CONNECTIONs | EAiPaRE T3 FES
ADR/O(ER1) AND
CoUsEND(ERS) o )
Xy == 5§
€ 11110000
- A 1542409DW
QBOOSAJE | el
car STAGKED $TATUS 881270 oo
CONFINGERT Eowecrione |

ips woAB
SEY Celle ADDRESS
IN DWe ST2m)l MEANS
STACKED STATUS 1IN
BX REG(WITH ADDR

éﬁn%a?gg’ HE R
[ ]

I
|
|

QreO WP

NO STACKED STATUS OR
CONTINGENT CONNECTIONe

>

X0 ——= 512 XX ww= 52 A e 527
l URGBYsUR % m.aé«»ﬁ 1 FSD l DWOBY4DW
DNST21 (01)
NORMAL SELECTION SEGUENCE
GO YO SELECY FILE AND
ASwme . XX smfJ A X K — g 48w 01 ~~AM  CONNECT TO CHANNEL INTERFACEs
SEY DEVICE ADDRESS USE DEVICE ADDRESS SET ST2 IF STATY SET DEVICE ADDRESS
N IN UR REG IN ORDER FROM UR REG ON ON FILE STATUS BUS ON BUS~INe
YO SELECT FILE. BUS=IN FOR CHECKe BEFORE FILE 1S
0] === S1S ooo u; X] = 513 SELECTED
l IHYBYSD He1548Y DWOSYIDW
— ‘—n——
19576 19STS 19578
R STO or3
Sun  OX w=h é@-— Xik =R S 11 ~—=AN
$TO=1 INDICATES DEVICE ADDRESS 10 PRESENT CoUsENDs
FILE WITH ARDR IN BY REG ? STS=y exm.nmeo
BY REG IS SELECTEDe! INDICATES penn:m AT BLOCK L
SET ST6 TO INDICATE| CeleEND STATUSe 00 == SIC 10 === S
CH Léusx. INITIATED € 01006200 {
SELECTION A KLe64IKL A BX#DW
09ST? {x3)
— PRESENY CONTROL UNIT BUSY -
BECAUSE STATUS IS STACKED OR
ES— 10 —=AP fome X1 ==R CONNECTION EXISTS TO DEVICE
NEW DEVICE ADDRSDe PLACE STATUS BYTE OTHER THAN ADDRESSED DEVICEe
e o Bl S )
9
1] === 537 IN = 522 CTIONe gégﬁ AND P;ESENT Cale
l qsoso FOR KL CODEs BUSYe
A INYBYSD \ BY#DW
y 58 BN [ —— rome, QB0 40w mmmeem ANE
19576 C 0sSTS (01)
R ST2 D=0 ADDRESSED DEVICE IS ALREADY
CONNECYED(SELECTED) 710
b X wm—-fl - s =AM - THIS CONNECT ow IS NORMALLY
-jcomPARE SIO ADDR ADDRESS OF STACKED DUE TO A UNIT CHECK wuxcu
WITH ADDRESS OF STATUS OR SELECTED OCCURRED enm.xsn. AND SERVES
srncxeu STATUSe BILE TO BUS=INe YO KEEP THE DEVICE UNAVAILABLE
SET ST6 TO INDICATE 11 ~—e S1F 0 OTHER ACCESS PATHS UNTIL
CHANNEL INITIATED e oooooooz THE ERROR IS PROCESSEDe . )
SELECTIONe A 1916
) i QB02G AR
-—-ac 0+sT0 10 _STATUS passemmo (cos0n)
OP3al CAUSES CeleEND
# 0% == INCLUDED WITH OTHER surus-
157 I8 Annness-.n LATCH IF ANYe
) ADDR=IN LATCH ALSO SETS * 0paINe
ALDR=IN wilLL KOV APPEAR AT
10 == 316 01 === 519 INTERFACE UNTIL ADDRESS=GUT IS DOWNe
‘ BYSDW l ERYOP
>—r-| () BLOCKS A L:n. CiUEND IS PENDING,
09STS 198TS SET DP s 0 THAY CeUJEND DCCURS
Q AY m.ogg EN GRG0
B STSai TELLS END PRCCEDURE THAT STATUS
L3 11 —=f LS 11 —=AT IS QUEUED ELSEWHERE AND NEED NOT
c.u.mxnnen REMBERED IN BX REG IF sncxxm uccuas.
SEQUENCE N mn pnoceouze. m mx CULAR
STACKED srnrus ;u 'casr 8 F sucx c occuas
BX REGe PUT STATUS 1] = S1B .u.enm snrus $ REMEM
ADDRESS ON BUS=IN» x m
"——-' g
19S7S
iaxi EXIY xg:‘gtes CH'“‘!‘::?M"
TN
L3N 1 ==Ay HA| M:‘L. THE C! OL
DISCONNECTS rnon THE CHANNE
ax CHANNEL ENDe AND CONNECTION
00 A 1: gUSTESTENNRE-ESTABLXSFED
-— G O owe § wlNeo
~ 1 | : 1 aggéégaaga.e Yoo TH
SCa0P BY#DW P .
0+8TS 19573 (xxy -
R STO o3 <
Q3= olp A Qb= XX we=AS
YTTATS Eaes “abrets 5 B0t
e [ ]
STord INDICATES FiLE WITH ; . 1001 Fe
3 ATE
A;&! IN BY REG IS %ELgrEn. ggﬂ;&gg 23',;"““ SEQUENCE 'ro PRESENT
' : v
ARDWAREe GO DE '&' 3 1‘&‘5 ISDRESS
FROM ATTENTIONS AY SC
R 420613 10711766 | MACH 2844 DATE 04/21/67 1 03010
LR SRR | M M | NP
RN o
PoNe 22%0202 INITIAL SELECTION
['* ; : IBN CORPe  SDD POLL/QUEUED/CU END CHECK f




ONOBD

10 === 526
A owesy

09STH
R sT¢

83‘- X wmi
STORE ADDRESS BYTE
IN BY REG F USE
IN NEXY SELECTION
SEQUE! CE(PROVIDING
STACKIN
NERE ) e 376‘1 mlNS
CHANNEL INITIATED
SEQUENCE e

[ =]
QBO10eARE Py
(90¢01) mcep stamus or | 1 o
K us
olUeEN 57!;03 L
PENDING Dre BO -—-f
WAIT FOR COMMAND-
OUT RESPONSEe
?38:)”'”: STATUS FOUND ON o
oUsINITIATED 01 ==
SEQUENCE € 00100000
A BXQ320BX
hmupe
00
POST Colle END
080¢ACE
it DEVICE END PENDING
X1 == $29
| oweny
3BOSOSAFE { 2
el STATUS oN B 3;2"'
U INTY AT 1
SEQUENCE L2== X w=AB
| s e
QBO60+4ACE ~(
£ BUSY IN NEXT SELECT
x1) DEVICE ¢ Y Ene (TP S TR ING
DCCURS HERE)e ST6s1
JUDJCATES CHANNEL
© QBO60eAHE 0 INITIATED SEQUENCE,
x1)
( DEVICE ENDe
QBO70eALE .
F?tg.

IS PAGE PRESENTS ANY ZERD. STATUS THAT
s FOUND 10 BE OUTSTANDT s:ggg T DECODING
s
INETEATED SeaUEnCESs T9 THe. STaTuS Was "
PREVIOUSLY PENDINGy THEN A nusv 5 n; {s
o EXIT 1D ExD PROCEorE. e P
NFORMATION IS PASSED IN Te T R
ST31-COUARND CHATNING m PROGRESSe
6 € QB010s 5
sTo=1-DEVICE END i

AT FILE \
DR IN SW REG IF snvus S RCCEPTEDe |
sts-x-sntus NEED AGT BE QUEUED IN BX
REG IF STACKED By CHANNELe THE
s'mrus IS sroasn nsewzne ATTN
gn FILE DR SV REG BIT
IS DN- ETCe)e .
]
|
i
i
|
i
OX === S2p X] ——— 528 OX === S3
1 BX#DW l BXDW l 6916
B * BT A
S EXIT TO END PROCEDURE.
Gl xg i g ]
PLACE STATUS ON HA 7 1/0. ausv 17 mxse snms-xm i
BUS=INe 3 ; ACIION o;cin |
ADDED IN BLOCK Lé&e F HA 704
OX == 3 HALT I/0 MUST :
{ LL TER END
A 021G moceouree TO HMAVE
) 0 STATUS QUEUED IF
! STS=0,
\ sr2
N XX ==fF i
DROP ADDRESS IN . |
¢ oo e = 52 1X === 3533 t
000100 111
A axm.SS A énaisio&a l o016 |
' 09STS DNST21 l |
? ComMmM0 r'c oP? ;
L6 X0 w=AM Fewen BX =~=AK { Do & wefAM l
nor TEST 1/0 DR POLL WAIT FOR FALL OF CCMMAND OUT OR HALT 1/0e i
y INCLUDE BUSY BIT MALT 1/0 MUST BE CHECKED TG AVOID HANG UPa i
SINCE MALT 1/0 HARDWARE FORCES COMMOs »
1A === S2E XX w83 |
L £ 00100000 ,,
INDC A ER¢3201G
boee | R
DNST21 DNST21
L—— XX ==A NSam  OX ~eA
CHANNEL INITIATED CHECK COMMAND PARITYo
SEQUENCEe SET ST2 IF PARITY IS BADs
IF START 1/0e TREAT AS SI0,
an 15 2ERD
FDR ST 1/0s
420613 10711766 | MACH DATE 08/02/67 SHEEY 1 aB026
820652 12/20/66 | NAME 23u/zeu 106 215 VERSION
! 820655 02/09/767 | MODE B
I 420656 04711767 | Peile zzsoz 3 STATUS Pesennﬂgu /
420659 07/31767 | IBM CORP»  SDD NON=O INITIAL STATUS ;



..O'OQQ.QCOQO..O..Q.QQ.....C0.0C‘U

iR R

731 "ﬁf‘m’? ?‘r%é‘?‘r"xﬁ"i‘é&é" s Ao zﬁ&' 32 .,W

CE i
Rt IR nnnassszi m%sn %N. %ga{ ;sur. unxnnxur;gwx 5
QY251 0CHE: : xo-: mmxmns THE Ammnm uues GATE ONLY IF pEvicE w 3
o . m'*! 'r me Ar;gg; oN SE% "gﬁn xs ASSQCIATED \mn m SELECY :
- ‘ RRUPTS MAY AL so ae USED By CERTAIN m?i LE w: 'Ze SFEN :
QS100+ADE propeepegr—a ;! S IN THE SW AEGTSTERS OF THE TG0 CHANNEL, BI7 zgz Raesp&‘ins m m.f" zgiﬁ.evc.
PROGRESSe 1G4aGe °°p33'{ 318 ooo o 534 £o . 538 € oo 3¢ s xo‘-- 249
ABOL0uAPE Rt : _'_5 uRQ ug-ggmk A uaqng _’_f g.iggﬂn ' . { et g -
‘w} ) ¢ Hﬁ?’gﬂh l 3:3“ oel l P2 oP3 l oPs ors | OP6 or? 1esv7 s7? 1este RETURN YD WAXY LOOP 1%0)
® ®
1eaats ¢ ia- - gk L— - b o dse = L—- 08 ol ‘ : - %0 o
BRANCH ON CONTENTS NO_DEVICE END FOUNDe ‘SYSTEM RESET COMPLETE,
SCO_AND %o : sn-o MEANS SYS RAISE POLL ENAMLEs
gmtms or _ T IN mﬁ:
HAVE BEEN PLACED ! : : : : X) ,
N OP REG POR _ ‘ 5 ggggoooa
ST3sy INDICATES ‘ 'S Q3020
g;ammng;u . : - e E » € 19STS 1009
STackeps B ¥ E , , . - E CrANEL
- » e - s - - e ) . R .. . - ”hs;sm“&m am .-
0} === 01 e 0) === 01 == 34 e O Mhvice
: £ 00000001 £ 00000011 £ 00000101 e ooooogx COMPLETE
_ A DWQ1eDM A DWAIDW A DWasSHDV DWHOPS : WITH CoUeBASE .
! L Q= - Q= o o= =
5.— XX el T g XX X
DEVICE END FOR DEVICE END POR DEVICE END FOR CE END POR
DEVICE ONZe DEVICE THREE DEVICE FIVE. DEVICE SEVEN. )
B 0K s SA o 3
COMMAND CHAINING I A aaos
-
- | SRS |
CE EneSiane B,
— - - : REGe CE ,gn : - - - ‘
: : OF PILE wITh OA
£ ool 5% 10 o s e ooloeres a3 -n:gu% x;‘ NOW IN :
A un: .-I uua 5 %ﬁ&‘: 1 5_5 'ﬁu Gle u3-In :
o= - O » l . e
B DEVICE END POR DEVTCE END POR DEVICE END FOR DEVICE END POR
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= D) 0 3 Qe | RE
{00)
D ? sy2
%0 ==fR
ESERVE DR RELEASE CMDe
PLACE BITS 1429346 AND
7 OF CMD IN BYe
420613 10/11/66 MACH 2844 DATE 03/03/67 SKEEY 1 Gbo10
420655 02/09/67 NAME 2314/2844 LOG 0626 Vi
MODE MANUAL
PeNe 2250218 COMMAND DECODE
IBM CORPe sbD ENTRY




\. e - g B

QDO10sADE -'r" QDO SO AE &
(00401) (00401410011}
BRANCHING ON . . R )
sT2 oP3 I
ow TENTA
zm i aes!%"ﬁwz
xm}mx PASSED
- 128 TR L A
222{° REFER TO GCO70¢CSo
Sy
DNST21
A st2 0P
S W
INSTERRe DY s BY seﬁms
8ST2e POST K 0} w== }
INDICATE seRacn’ . £ 00100000 BRANCH ON BITS & AND = WRITE
COMMAND o A KLY3290P DF NEW COMMAND COMMAND
: * ' ?88’0, rwivh
| ops «01410411)
o Sw S0 wuf o
SEE NGTE AT AS
ABOVEs
" f it ) S
- — ¢ s
st orP3 : R OPS ,,OPS (0001410412
SEARCH HI COMMAND.
SEY KL6 TO INDICATE LOAD OLD ORIENTATION
SEARCH NTO OFe
BRANCH ON BITS & AND S
SEARCH OF NEW COMMAND BUS OUT PARITY OR
COMMAND HALT/100
QDOLO e AME < 0 -0 Y TR S—yY
{00101s10¢ 1) , (10+11)
0”8 ové -
00590010 121 00031130 1 ’ ‘ READ DR SEARCH
% Qggeet § oouia COMMAND o
( —) . - QADO7Oreames AHE
0051'3 (0001010018}
sT2 oPs ) o —4 0P oPs A
L3w= 28 =A L6~ o5 —AHW
SEARCH EQUAL -
COMAANDe SET KL6 TO AD OLD ORIENTATION
INDICATE SEARCH ,
Inch o a1ts 00 w=— 1 :
4 AND S OF New € 00011000 couTRoy
A FRe234BY CoMMa
. - ~QDOG O JE
l (00+0301001})
oPe ors ‘
hr— o —ay
£ oodbooto 12 SEARCH HI-EQUAL
- A KLQZIKL COMMAND,
- —— SET KL6 TO N7 S?
INDICATE SEFRCH LOAD SEEK FILE
sT2 oPs ' MASK INTO BY
_ ) A BRANCH ON BITS
Q3= 08 ==AD : - : : & AND S DF NEW
READ COMMAND COMMAND @
QDO10 §RSE: . .
Bhdil =
stz . o,y co"m’:“-» o : o ' SRR : Fniionv Em '
Q5030eAKE comw ‘ . wQomen * % “QDO4Q ekl
(60,01} : o ) , (000110912} ;
o DARHING oN - . . ROPs  OPS oo :
g s12 op ;r- PUAY
2 420613 10/11/66 | MACH 2844 DATE 04/23/67 SHEEY 1 apo2o
° » 420658 02709/67 | NAME zsxc/zau L0 113D VERSION
. . ‘ 420656 04/11/67 | motE NUAL
e FoNe 2240259 COMMAND DECODE
| \ | 1BM CORP. DD
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(-1” -1-7-}

SENSE_OR E 13111000 E 00090010 o = 1F3 v
TEST 1/0 R 0Pe2a83D A BX=2$13BX Y. TESY 1/0
QDO10¢ABE it | ' g QS 02 Ommmmmen A CE
(11) ¢ DNST21 (00)
R o R GoW l
A3=—  O% —AR AG=— XX ==AB AS=—= 00 ==Al
SENSE OR TEST I/Oe | TEST 1/0e ‘ POST ZERD STATUSe
13ST2 IF COMMAND LECREMENT COUNTER
IS INVALIDe TO COMPENSATE FOR
EARLY sxlx)g Fggn
COMMAND DECODE
00 == 1BO
INVALID COMMAND
UNORIENTED SPACE COUNT b 1D O~ —~GQD1 } = ADE
(HEAD NDT SELECTED) (11)
c(.\gg;so.Acs —R ST2
SENSE COMMAND OR
SPACE COUNTe o QD04 O ADE
00 == 11 (01)
£ 11011111
A BY.223%D
DNST21
273
G2== XX ==FE
TEST FOR VALID
ANDe SET ST2
IF COMMAND I
INVALIDe 00 —— 11C XX w15
RELEASE OR | € 01100000
RESERVE COMMAND A 00=0+D A GPe96+D
QDO10sARE: 0 etz | g—o—-l o
{00) pNsT21
7 sT2
o XX JOmm 1 _=AF
THIS IS AN INVALID  TEST pr.z sns 10 SEE IF
COMMAND FOR BASIC FILE MASK HAS BEEN ISSUED BEFQORE
MACHINEe SET ST2
70 INDICATE.
10 === 1A2
READ IPL E 01100000
COMMAND A GPe96D
QD070 e AAE: |
(10) I DNST21
X1 =—AL
IF FILE MASK HAS
ESE'I“piss‘éE SORE 10
conTROL 10 $e5EomaknD e ;’2‘,’33”’
DO40ALE COMMAND easc*r. A ! . 10 AxE
{x1) (0014011)
tla ST2
Q7==  Oxl ==AK
1 ACE COUNT D7 e e CONTROL COMMAND
ORIENTED SPACE €l '
{HEAD SELECTED) ST2s1 SAYS INVALID
QD040 ¢ ADE o COMMAND.
(1)
4206 0/11/66 | MACH DATE 03/03/67 SHEEY 1 QpDo3S
20ess : LOG 0626 VERSION

2844
420655 02/09/67 NAME 2314/2::4

COMMAND DECODE




00 —— 148

X0 — 1B6 OXX === 1E
BRANCHING ON OP4 OPS S A £ 01000100 A BYPASS INITIAL STATUS PRESENTATION
02008 WiTH DP3s0 { OPaBY N - ? 689FC : KLeBY#D N o E
QD oRJE %o O K Hgs Vo S—
(00901+10411) l spr 04570 ¢ 0vsTa TEST KL FOR UNSAFE (0X)
| FOLLOWING A WRITE
AJeen Xk o=AA AGmme OXX -=RAQ | Yoo OX «===pR
NO=OP DROP READ GATE AND
’ HEAD SELECT ° QDO 30— CE
1] == 14B 00 == 1A0 10 == 1B2 (00)
£ 00010001 E 00011000 E 00001001
A 1790P A KLv24sD ? 94BY
Qo o 0 DE
l ' ¢ 04570 (x1)
sT? r'a STO
&3— O =R Comm B0 «=pAl Bee Xt wmd
SPACE COUNT TEST KL FOR DATA BY4m3 MEANS ORIENTED o mmrecerrosen QD) ] Q0= DE
OP3ecHA DR READ AM FIELD GRIENTATIONe BY6¢7201 INDICATES (X0)
0P7+ «CONTROL COMMAND sYos1 IF HEAD IS SPACE COUNT IN INITIAL
15 DN THIS CauSEe 01 = 149 | SELECTED O = A LS REvERTL RERD
INVALID SEQUENCE A NDP A DPSBY DESELECTION ON GEOSOe
D=0 INVALID SEQUENCE,
| EXIT TO ERROR PROCESSINGe
01 —AE E7== Ok ==AF
RESTORE CMDIND DP) svoRe o I
Qgg:,sombt 1] ——— 16F i no:x IF NOT
¢ E 01100000 INVALID SEQUENCE
A GP¢96?D -
‘ ol
65— 01 ==AG
SET FILE MASKe
TEST GP 1s¢ 2 BITS
0] = 149 10 SEE IF FILE
£ 00003000 MASK MRS BEEN
A BY-8+13D ISSUED PREVIOUSLYe
“—-
IF BY4 1S ONe A
CARRY WILL RESULT
J3== X1 =AM AT L6 YO INDICATE
CONTROL SEEKe FILE MASK VIDUATED
TEST FILE MASKe
10 === 14A X} == 31B7 Oélm
& 832§° 28 A OPaBY . % Bootsdt aD030 aE
l o k - (x1)
- ' c w
X1 =h Lém== %1 ==AK Lo== X1 =—=Al
L= X1 =i STORE YD TN BY PLACE DEVICE ADDRESS
CYLINDER SEEKe TORE .
MASK CARRY=1 IF FI
g Ty ou' 00 —— 14C MASK WAS k¥eo
wILL RESULT I € 00001000 | BY NEW CMD.
A CARRYy mnrcnmc R BVo8iios
FILE MASK VIDLATED o —)
NS== X1 =AM
RECALIBRATE
TEST FILE MASK
ANCHING ON OP4 OPS E 00831000 1 1 1
BRANCHT A
WITH OP3=1 A BY=24414D X 1396P N D 120aPE
QDO20 o AKE O % a4
{00¢01¢10¢11)
"‘Q 3 seEx X1 =wAN Q8= 11 —-AP
YEST FILE MASKe SEEK FILE MASK
VIOLATEDe POST FILE
PROTECT SENSE INFOe
3
¢ . . 420613 10/11/66 | MACH 2844 DATE 03/03/67 SHEEY 1 QDoeo
° 420655 02/09/67 NN‘IE zsxuzu;u LOG 0626 VERSION
PoNo 2250221

EOHMND DECODE

IBM CORPe  SDD ONTROL COMMANDS

e




ornoud

11 == 15F
Spm QDOGO=ommmmfAD |
{00:01¢10011) :
QD0206¢ AEE (Yot NDTE ool WR KEY=DATA :
{00¢01+10e1}1) [ O*STZ BLOCKS A20C20J4~L3 3
BRANCHING ON OP4 R DP& oPs UP4 opswow DRIENTATION
0PS WITH OP3=0 | UMDRIENTED/INDEX PASSED
0P7=] OF NEW AQwme e o 1 D OF CO
COMMANDe OLD WRITE KEY=DATA 1 0 apsso END HAe OP3=1 END OF DATA
CMD ORIENT 1 1 END OF KEY FIELD
XFERRED FROM
kKL 70 OP 01 e 15D
ENTERING L
PAGEe GL*D :
# GDOSO: ABE
92572 {00+¢01410011)
] OP4 oPs WR DATA
Sorem it w=lB
WRITE DATA TEST
FOR KEY LENGTH=0 :
| 10 o= 3 :
A NOP
[0 Qi)i%@-_-—-qncg
(
INVALID CMD
E 2woon 1 ==AC
INVALID conMAmn
U 00 «== 16C
E 01000000 ERROR EXIT
A FRQ64FR
= - "‘"1
¢ 09572 (10411)
i
63 11 ==AD GSeme 1 —mRE - -
WRITE SPECIAL CKDe INDEX PASSED/UNORIENTED BLOCK J6 WR CKDeWR SPECIAL+OR ERASE
SET FR1 TO INDICAYE 0P3=1 IF INDEX PASSED END OF COUNT FIELDe QDO6O AGE
AN OVERFLOW RECORDe OP3=0 IF UNORIENYED CLOCK DVER KEY AND (00}
1] === 168 — 16D DATA FIELDS BEFORE
11000000 E ooxuoz WRITING/ERASINGe
* A GP=192+13DC A 1579By SET BY3e%e53111 YO
QD020 o AFE: 0O ) e | gy CLOCK KEYe SET BY?7
(00401¢10011) € 035712 70 CLOCK DATAe
BRANCHING _ON R OPe oPS ? sY2
oPe 0PS WITH }
op3ai OP7e1 S 2y ==AF JEe #0 ==AG
NEW COMMAND WRITE CKDe TEST FILE $T2s1 IF DEF TRK/OVFL RECORD ERROR EXIT
D,ED CMD ?RIENT MASK§SEE NOTE i e D= QD 120 Al
ERRED 13ST3 IF GPOsizlle (10
ek St 6F 55, ARV FoR c b
RIN [} .
GEo % ER219243eDC A 15338V
D | =) ] e
C 0515 C 0#5T72
4 oPS i ? sT2
L 3o ot wmmBH L XY =mehiJ
SeidNOTE 2inink ERASE COMMAND(O*STYS TD END OF KEY FIELDo INVALID SEQUENCE
MEANING OF GP REG INDICATE)e TEST FILE cLOCK DVER DATA 7eY)} § 1 S—
AT BLOCKS J8+0.3+Q2 MASK(SEE NOTE 2)e 14ST3 FIELD BEFORE (00¢10411)
GPOe1e2 IF GPOe¢l=11s SEE NDYE 1} 10 === 16E wRITING/ERASING. 01 === 179
1-ALLOH ALL WRITES ABOVE FOR OP8e OPSe E 10000000 SET BY3e8e52110 AND t WR IMMEDe
100=N0 FILE MASK ISSUED A 1283BY BY7=1 TO CLOCK DAYA A BYIOP
101=INHIBIYT WR HA4RO Qe ez | Fom Dpessem | % QD] O0smmmaca ANE
zi?um%gg F&Mc; WR % g-;gra oP3 g g-;g'ro 17 76 sT? {00s01010011)
= Al
1= | | © C=WRITE GAJE OFF
S dok w=fl NP sok ==AN 0  1=ERASE GATE ONLY
END OF HA OR DATA FIELD SEY DP TO INDICATE 1 OaREAD GATE ONLY
SEY BY3+¢4:5 AND 7s0 DO WR IMMEDIATEWWR AM 1  1=WRITE GATE ON
0 16 ggr SPACE BEFDRE vnnms éag'lg‘rxugi%res A
e anpames, 3=
E wéooooo ooooxooo % IF END r.w Hntmvnun) WRITE RO
A GP=128+19DC A KLYS?D
& chlolle AQE
o»sT2 09ST2 (xx)
Q- (¢ g XX -aAQ
WRITE HeAe 'res'r ILE WRITE ROe CHECK FOR
MASKe (SEE NOTE 2) HOME ADDRESS ORIENTATIONe
19573 IF GPO=le
WRITE HA
QDO 70= AME
(10}
420613 10711766 | M4CH 2844 DATE 03/03/67 SHEEY 1 Qposo
420655 02/09/67 raggs znuzaezu AL LOG 0626 VERSION
PeNe 2250222 COMMAND DECGDE
IBM CORPe SDD WRITE COMMANDS )




2 e . - o .

e S BN ik

09D

[ e oo

P . ,’. ~» wk 7 | - r»o - .
ap O T TATIoN. _— SR OXIT TO SRR PRUBISTIG
GDO50eABE= o o
(00¢01¢30011) 4 (10431)
WR DATA . . . . - . = or3 o~ mcm;
4 ,mx-""-,.s oR B Ronsen
UNDRIENTEDe 0P3ai
IF INDEX PASSED
: | 00 == 3
00e01n10021)
wokevedara or3
1
Eriie
: e e odlizs * o — s
) | phe L svor SIL I s
, . TG cHSTO (0001
sTe (14 ety *10e21)
o : IMMEDIATE
B END OF KEY SET COMMAND N ’
Al EE e e,
0) === 58 oY 0 0 WRITE GATE OFF
) Rt mre AT oS Y avo 3 Eroaroy ™
> i ¢ R
3= O —nl
END °
SE; BY3e4¢5=0})
INDICATE KEY F :
PACE EoPORE WRITINGo £ 10011100 00 = 1 X171 10
BYO IS SETe WMICH X 1SbY i ooow PR N TAT AT U : .
ROU IN write cl n-o ‘ 373 &to o)
o
* ] : i NOT TWNEDe
S mzkb REV/OAT 1o Tinfchre
- LS F SR ol il oate or&mxﬁgo'guu
: DATAe DO®) IF XEY LENGTH®0¢
P \ged cuse extr 13 A
WRITE TMMEDIATE.
TS tases 37 EXTT IS Ty
NOTE 2 ON 3
QDOSOAGE .
wm £ CIAL m5 | 10 ~= 178 | 10 == 184
; N %m NOP — |_Awor l‘__
N3= 00 —M L 00
B R B TS
EXIT TO ERROR PROCESSING
A NOP 1L S S 3
B — > D
_ vlun sea
W= 00 K ﬁ'bm"""i'
mvuén sEaumnce -
N syl - - i Co CT
) e | e20613 10/11/66 DATE 08/21/67 1 aQpoed |. -
| 20853 g‘u’ NAE 2914/2800 W6 110 VERSIon s :
— T - B - 1/6 2 COMMAND DECODE ‘ A Iy
S el e T84 CORPo  $OD WRITE COMMANDS ‘/;

R R T T




00 == 198
SR s om
%'zg;ml;s = - Ot » 0 T BT S—T
e BRANCHING ON 0Pds 0PS sT3 ¥ oo
OP3=0e OP&®1s OP7=0 Se= 18 —AA
%‘e’a%“’ 2%5" 'm%gu op §?§-an75 INVALID QD0 30 AE
ENTERING PAGEe CoMand . ¢ 13 .
£ 00050010 71
A BYQ2sBY 080wmrmemm
' 095019109100
01
oee oS i
C3we &k ==AB
READ/SEARCH DATAe
B;GNSNDICATES SCAN QDO B0=wmemaf\ CE
b T_READe &oo.ox.zoem
£ 00i0sms 1™ | oea. ops (oLD ORIENT) 90 == 1AD +CX PREVENTS CHANGING KEV/KEY DATA
R BVo200 B Oo e NORIENT ZINDEX PASSED L osex OF COMMAND CODE IN Bys
e | #=0 O 1 =END OF COUNT FIELD — - —onoao-—-—-uue
C DNST21 1 0 =0P3s0 END OF HAs, OP3s1 END OF DATA i
H oPS 1 1 =END OF KEYFIELD oP3 DX BASSED
é OR UNDRIENT
SEARCH KEY INDEX PASSEDMORIENTEO
13ST2 IF READeWHICH OP3al IF INDEX PASSED .-
IS INVALIDe SF3s0 IF UNORIENTED
1] === 198 00 = 19C 10 —= 1AA
5 BYasost’ 5 smogso
--l —-l ' Qe % QDO8O —AGE
19ST3 {00¢01¢410011)
R OP4 oPs R OP4 oPS R OP6 oP3 OPGel SEARCH COUNT
] & | & OP6és0 READ CKD/SCH ID
READ SEARCH KEY=DATA READ COUNT ¢SEARCH ID END O HA/saTAe'S  OP3el END OF DATA
O3 3% ——RE ——hf A ,
BY6 CATES SCAN BY3955001  {NDICATES - SEE NOTE 2 ON OP3s0 END OF MA
I nor READ. COUNT ONLY GPERATION QD100 FOR ST3e
1] wee  19F _ 01 == 1A9
5 B oesD ‘ A GL=09DC
<': nu;r 1 ' ' I | &? <
2
R OP4 Lot
! “ovs . CKD/SCH ID
ngg-zan'semw BITS SY3 TF KBV . RESeT
. | SNCINVALIDY 12 ROrE"Y by"Slree
v 01 == 19D 10 == 1AE 11 2" 18
€ 00001000 £ 01000011
A OPV83D A BYR6PPBY
[0 ] L ot —t
09ST3
R OP6 sT? R OP4 oPs
)
, LS—= 0k ==AK L= b AL L8~ 00
READ OR SEARCH COMMANDe OP3sl READ RO/SEARCH DATA | SEARCH DATA SPECIAL END OF KEYe SEE NOTE
QDO20eAHE ~0 SPECIALs 0Pos0 IF 2 ON QD100 FOR ST3e
(00+01¢10+31) READs sT7a} IF 0 L T T
11 == 1AF | (00+01¢10¢11)
- E 01000011 BLOCKS L6WN6 SEARCH DATA
—— oty || B i s S
6'5““"6 ° OPS : ' THAT NO COMPARE IS
&3‘ D OSTENTATION : R OP4 oPs TO BE MADEe
RED FROAC 16 ‘o0 SEARCH DATA SPECIAL
N oogn
9
10 — 19€ 20RO
5 Bvoeess
QDOSOeAME | * - ~aDo
(10} DNST21 (XX)
#RIVE HA
S XX
. READ/WRITESSEARCH MAe
19572 IF COMMAND
IS INVALID
Q
D ) .
? 420613 10711766 | MACH 2844 DATE 02/20/68 SHEET 1 Qo7
¢ 420655 02709767 | NaME 2314/2844 oG  0s1P VERSION
420656 04/11/6? | mobe MANUAL
420662 01730768 | PeNe 2250224 COMMAND DECODE .
B IBM CORPe SDD» READ/SEARCH , o (/‘




(-1 1-2-7 ]

BRANCH ON OP4¢ OPS € oo&;oooo € 00010000 ST2s1 IF INVALID sxzr Y0 190 MICRD=
OF OLD ORIENTATION A BYQ169BY A 1690P COMMAND TIME OUT CHECKe
§.978;Ag§ 11) T ossts - ) 1 = T 000+001+0211
4010100 (000+0014011)
AD/SEARCH AT END Dr T sT2 sT?
KEY/KEY=DATA COUNT OR KEY |
D070 ALE FIELD A2~ 00 ——AR “ Me—- Otek ==AB
[ ] ® oMe
(00) END OF KEYe SEE NOTE 1 FOR BYe ?Pes- s?';-z I
RD COUNT OR SEE NOTE 2 ON QD100 FOR ST3e %k NOTE § ek
CKD/SCH ID 10 ww= 1BA 1 “1c8 010 === 1FA
£ 0001 u—-—-e ozo1oooo OP1al _FOR BRANCH ON GEO30=E?e i INVALID COMMANDe
A BYQ169BY A 8090P NO DATA_FIELD IS EXPECTED A O¥GPC
. -0 -0 ~—= BEFURE THE_COUNT FIELD THAT — 20~=—===BAE
C 19ST3 MUST BE DETECTEDs sg DW_IS C 09ST2 (0X)
END OF HA GR DATA R oP3 R ST2 SET_TO 2ERQ ON QX010 FOR R W
FIELDe BRANCHING ) . | . MISSING AeMe ANALYSISe |
ON OP6s OP3e Cow  O& =—=pC Cé=~= " Ok) ==AD c 0X ~=BA
QD070 ¢ AGE - | AeMe OPERATIONe SEE uv un COMMAND
(00901¢10411) OP3=0 END OF He NOTE 3 FQR OP3e SEE T_COMMANT REJECTe
RD COUNT OR BRANCHING ON OP3s] END OF DATAe NOTE 4 FOR OPle ser ST2 AND ST3e
CKD/SCH ID DP4s OPS OLD SEE NOTE 1 FOR BYe 10 —= 3iBE 03 === 1C9
ORIENTATIONe SEE NOTE 2 ON QD100 E 00010100 E gsoxoooo ST2sl IF INVALID
FOR ST3e A BYQ20+BY A 80+0P cammn
{00w0se100) | T st - — - O Catent
901910, 1401
RD/SEARCH R oP3 ( sT2
DATA | é —t
[ Ot =i (] 3
oP3s1l END OF oun AoMe uPEnAuou. SEE
QD070 ¢ AME =amumamsamg 0P3s0 END OF H NOTE 3 on 0P3e SEE
ooy o ol P WTE 3,508 Py
—-—— . —
CIAL E 10001100 NOTE 2 ON QD100 L--—1
A BYQ1409BY FOR ST3e ooP
Jre Sor O I ()
R ST2
OF S SEE NOTE 2 FOR BYO 351655 Iunxcnre
BY3¢4y5s011 SAYS KEY OR nAn
KEY FIELD OPe SEE OPERATIONe
NOTE 2 FOR BYOe 0] == 1B
E 10011100
A BvQ1569BY
deick NOTE 1 deiok Yo ——{) Zoick NOTE 2 ok %k NOTE 3 ok
BY3+395s 100 BYO INDICATES TRUNCATION IN THE READ/ AN_ADDRESS MARK (AeMe) DPERATION IS
INDICATES CLOCK CLOCKING ROUTINES AND MUST THEREFQRE ONE WHICH MUST DETECT THE COUNT FIELD
coum FIELD AND G 10 =—AJ BE OFF UPON EXIT FROM INITIAL STATUS OF THE NEXT RECORD IN ORDER YO OPERATE
OMMENCE OPERATION END OF COUNT FIELDe | PRESENTATIONs BYO muxcnr A MULTI- ON_THE coum'r/xev/mn FIELD(S).
xm THE KEY FIELDe BY3s4+5s111 SAYS TRAcK openmmn UPON_ENTRY TO THIS OP3 IS SET FOR THE BRANCH ON QEO30=J4e
CLOCK KEY FIELDe D IS ONLY RELEVENT Y0 AeMe TYPE
cithgm | Seiee ok et Bl
.J
A BYQl52sBY SET YO ONE AND INVERTED ON qeoso-es
:——l ~—J BEFORE ENTERING READ/CLOCKINGe
L4 10 —=AK
END QF KEY FIELDe
Bvs.o'ogsuég st:txs -
00 == 1B8 S:TA FIELD NOWe SEE X0 === 196 X0 = 1C6
E 00010000 NNTE 2 FOR BYOe E 00010010 SET OP3 YO _INDICA ‘
. A BYQ169BY A 1850P AeMe OPERATIONe (REFER ooP
—— -0 ‘ﬁ'r_l -l TO NOTE 3) SET OP6 FOR P —()
BLOCK JS ON GEO30 YO
l'! oP3 R ST2 PREVENT MISSING AM TESTe ST2
N2=—— X AL Né==  O%] ==p N9== 0%l
QDO70eADE o UNQRIENTED SET OP TO INDICATE
- e R aa AT
L] ®
OR UNORIENT op;s-gu ;; uugnzemen. £ o 00 1BC X1 197 XX 125 £ o ogx povs 1
BYe
. SEE 1 FOR 4'\ vezoiav l CX¥D % CXVBYBY A zq»&
S ——yd haasen ,.““— ——
r'a oP3 ? D=0 & sT2 -
g Qb= XX ==AP QB== X% =—=BB O
orsg:'i"zs zﬁ*bex PHssen INDEX PASSEDe TEXT CX FOR INVALID IF Cx=12y INVERT SET 0P3 710 i TE
OP3s0 IF uwoareuren ORIENTATIONe CX®12 IF INDEX WAS BITS 3 AND 4 OF AeMe OPERATmmmrE 3l
BY3+¢445%101 SAYS CLOCK DETECTED AFTER A COUNT OR KEY FIELDe COMMAND CODEe THIS  SET OP4 TO INDICATE
COUNT AND KEY FIELDSe OTHERWISE CX®=0e REFER TO QCO70+ NOTE 2e maces EXECUTION INDEX PASSEDe
T0_IMMECIATE KEY OR
DATA FIELD WHERE
DATA CHECK WILL OCCLRe
420613 10/11/66 | MACH 2844 DATE 02/20/68 SHEET
420655 02/03/67 | NAME 2314/2844 LOG  051P VERSION 1 aposo
420656 09/11/67 | MODE MANU
420662 01/30/68 | PeNe 225023s COMMAND DECODE
IBM CORPe  SDD READ/SEARCH
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- 3.3 -T; =P
A sm e | - o | iy o
ADOR0AGE o=l I$70 * =a8300 ARE
se- -
usn m uox :'ﬁ. TALIZE
SEQUENCE, AT CONDITIONG wRyre o 1 ase ZRROR EXIT
. ‘a~ ~ - . P P .. N P e . . B ) . . . - - “z mun N N . N '. . N . -
w.
{X0eX1) ’ ' ' . ’ I ?g,;gc* weR
e PO N - ) . - N N - . . N . . - . . - . 'm _ .
- AND RLE PROTECY £ GP
. - XX === 1DE KO e °
; gosgee £ geasize
READe WRITE OR
SEARCH HOME ADDRESS ~
QDO70 o ANE . $T3 sr2
0xx) o oot
SET OP3 ?o INDICATE lm-x xnnxcnes PRESENT
AP SL )
i
IF INVALID COWANDS ‘ I
: 006” - 3 A} = 1&7 : B - . . - . : . i . . f
D=0 stz I
0PS INDICATES END OF MAe OP SAYS
_ OPERATION ¥1 LOOK | COMMENCE WITH ROe
SEIG N .
READ RO ST2s1 SAYS INVALID COMMAND
* COMMAND : ¢
QD070 o AKE= {
(00403
;
—— —-——— 1
« oootoooo ] L—e 0081001 . - : T - o
A 16%0P : A BYQUOBY : , v : ]
. 1 e g -l S ) S - . . . . : N
T 312 . . o
TS Py 00 10 hobits
%L BEGIN BY LOOKING
N INDEXe
: C . . 't S 0711766 | MACM 2844 DATE 04/21/67 SHEEY 1 Qbo%o
g . o ’ cg 52 é‘z;og;:; NAME 2318/2844 L0G 111D VERSION ) v
‘ - - AR ; B N B o PoRs COMMAND DECODE R |
B I8 CORPe  SDD o SRR ¢ §




i
E 00330100 7 ERROR £
S236P 5 ExXIY i
GDOE0 ¢ ADE g —] . - 4 D12 ¥
(00+01410011) ) 4
BRANCHING ON o
) sST?7 i
ERASE GATE DN DALY _ ' ' ¢
POST ALU CHECK AND ? ~0 - . QD120 AED
wmlE Eouzmigr CHECKe _ " o - ] ’ ERROR EXIT XX}
QD050 ANE S W ) € 00000101 E 00101101 w1 £ 00110100 — oo%oom:
(00903 +30+11) » A S»GP A a5+5P A S29GP
_BRANCHING ON { : ‘ ——
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e COMMAND OUT SERVICE DUTe X1 e 3 :
FROM CLOCKING ROUTINEe DOWN e 00100000 {
EXAUST TIMER BEFORE A 32916 :
RASING WRITE GATEe o e
DNST21 i
GE0S0e ACE— ; . R CARRY INDEX :
(000) |
J7m— Qo AN g
STATUS HAS BEEN ACCEPTEDe
RESET STATUS INe 15S5T2
- MEANS STATUS HAS BEEN
10 == 1C 10 e== 1IFE 010 —— 1F2 ACCEPTEDe LOOP UNTIL TIMER |
—E 00000001 E 00100000 £ 00100000 DVERFLOWS, +
A ERe1¥D A FRe=329FR A FRe=329FR :
bNsST21
R CARRY INDEX
Do doix PR L Geem 01 ==pf L6~ 01 —=iJ
ss'Fs ST2 IF HALT 1/0 RE%?H. INDEX PASSED nﬁg. INDEX PASSED TEx‘.“g‘rm R WRITE GATE
HAS BEEN RECEIVEDe LA L :
COMMD IS STILL UPe : -0 QEOS0 AEE
0] === 1C] 0] === 1FD 001 «== 1iF o1y
£ 00001001 E 00001001 £ 00001001
A SHGP A 99GP A 9GP
{ i - — [ - J— Dmeeen} o
09570 09STO T 0sST0
N2w= 31X ==BB NG XX =plf N XX w—fK
INDEX 1S UPe POST INDEX IS UP
TRACK OVERRUNe POST TRACK INDEX IS UP POST
1 c3 ovsnnuvlo FF ’”‘“a‘i‘l’e iF3 XX —— 18 L OX == 130 I —— 1
€ 00001001 E 00001001 E 00001001 L A A EXIT TD TIMER
A 936P A 9GP A 9GP 0=26+14BX BX+14BX O9KL SUBROUTINEe
_...._.& 0e5To — 1 e T ) b | sT0 J—, V- P o :(}ggt;c BEE
s (13
j o i g camy -
Q2w 1X =eBC Qe XX —=AG Qe X% il &7-—- OX wmefl QB HX =B oX
INDEX IS UPe POSTY DELAY BEFORE WRITE GATE SHUTDOWN TO RESEY ORIENTATIONe
TRACK DVERRUNo INDEX IS UP INDEX IS UP POST PREVENT SETTING A SELECT LOCKe
GPO10 e AMEwrmomccmmemng PDST TRACK TRACK OVERRUN
XX} OVERRUN
, ERROR INTERFACE
QE0S0ABE: 3 - - J.:
(Xx} i
Q
1 3
3 420613 310/11/66 | MACH 2894 DATE  11/20/68 SHEET i GEO70 :
0 820655 02/09/67 | NAME 2316/2844 LOG 3256 VERSION ;
420668 09719768 | MODE MA .
PoNe 2250236 INITIAL STATUS i
IBM CORPs  SDD PRESENTATION WRITE IMMEDIATE o
k)



COUNTER OVERFLOWe

QD100 AJE:
{01) :
: 110 === 31E€
E 00010000 . : EXIT TD CHECK FILE SAFETY
B FSel&3D N BEFORE CONTINUING WITH WRITE. R
O0Xe1X)
L sT72 ¢
EQmem %X a=nff
CHECK WR CURRENT SENSEe
S$T2=0 HMEANS
BEEN ACCEPTED(CVERRLN}e
0} === 3E 100 omeem  3E& : XX o= 332
FROM INITIAL STATUS E 10001000 € 111131111 € OOOO 110 EXIT 7D PROCESS COUNTERe
PRESENTATI A 1369FC N 2559DR A O=14+33BX
QEOQ?C0 AEE: Dot | St ) | % ‘ e - ~QEQGPO =RE
(01} C 18877 19876 {X00X1)
R STé ?
D 1HD wmefil . G XX P [
TURN ON WRITE AND INITIALIZE DR TO START SET BX TI@'ER Tﬂ
ERASE GATESe INDICATE WRITING GAPe INDICATE YRITE PART OF GAPs
BY SETTING ST7e ST6=31 BY SETTING S$T6e ST3=1 MEANS STATUS
MEANS GAP WRITING OX cwooen  3CAH 00X comem 33 HAS BEEN PRESENTEDe
. . FROM CLOCKING ALREADY IN PROGRESSe E 00001000 £ 00000010 EXIT TO PROCESS COUNTER .
) i : ROUTINE & BIFY & BX4+29BX BEFORE RAISING WRITE GATEs
Q01 0e AKE: . wale § e e | o) QEQ 7 OB LE
{OX} i C DNsStT21 € 15870 (000}
;5 i
S N - e
RESET ADDRESS MARKe WRITE CKD DR ERASEe | )
15ST2 TO PREVENT ADJUST TIMER BEFURE s
OVERUN INDICATION RAISING WRITE GATEe : c :
AT BLOCK Ede DPS=0

]
8
8 420613 10/11/66 | MACH 2884 DRTE 11/20/68 SHEET X aEoeo
] Q20655 02/09/67 i NAME 2314/2844 L0G6 3256 VERSION
420656 08/13/67 § MODE
420664 09/7319/58 | Pole 2250237 INITIAL STATUS PRESENTATION
IBM CORPe WRITE GATE TURN ON




U SHFRIRNIES W

1X == 1D7 00 == ]
E 00000100 | EXIT TD WRITE ROUTINE
A 1S4%D A O®KL
—_—— A ] % QPO O=memeeAEE
¢ 1#ST3 C 0¥ST2 (XOeX1) P
7 D=0 7 D=0 i
E2e 0% ==hA EQu X e~epE
CHECK FILE SAFETV. INITIALIZ2E kL FOR :
14573 FOR USE IN COUNTER IN WRITE
WRITE ROUTINE. RDUTINE- oesrz FOR
DOsl IF NO WRITE USE I TE ROUTINEe
BRANCHING ON ST2e CURRENT SENSE. Do=1 MEANS FILE
SY2s0 SAYS OVERRUNe UNSAFEe
QEGBO6AAE 0
(OXelX} ;
%
OX === 1DS 01 === 1D
E 000600101 E 00110000
A SGP A aBIGP .
e bemocm |
T DNST21
Jom— X =B D : v
STATUS UAS NOT an 1s unsAFE. i ;
ACCEPTED BY THE P%T UNSAFE Ag.z : :
CHANNEL IN TIME. :

POST OVERRUN IN
GP

A A 5

ERROR EXIT

O wQE O 7 OmrrmamuefABE .

(XX} 5

;;
)
a
o ;
420613 10/11/66 MACH 2844 DATE 03/03/67 SHEEY 1 QE090 .

§ 420655 02/09/67 Nag 2314/, 284;{1 AL LOG 062G VERSION
PelNe 2250238 INITIAL STATUS PRESENTATION

IBM CORPe  SDD WRITE ROUTINE INTERFACE jul




i
§
E

SENSE 10 (OP3s=0)

001 ~== S5F9 000 === SF
BRANCHING ON OP3 E 00000010 |
A ERe23D A O03BX -
QEO60eAQE: 4.)—" Hoy : 3 QF 0 1 O GE
{000+001) {0X)
g ng *“? 1dW
E2== X =R EBemm 0X ~=FG
2 CHANe SWe MACHe EXIT TO SENSE ROUTINE
0OP2=] IF RESERVE.
pP2s0 IF RELERSE
OX === SFC
€ 00010001
A SWe=1362SW | )
2
Gi== 000 ==FC
RELEA$E DEVICE.
REMOVE RESERVE SIT
FROM Sw REGe FOR
EITHER CHANNEL » X1 === SFB
E 10000000
— A SWR1289SW '
1 2
JE==_ 000 ==FF
RESERVE FOR CHANNEL
®
1X === SFE
R D=0
F2 -
L&~ bid —-FD
ESE VE DEVICEe TESY
Sw Pl SITION(DOSI Ir
CHANNEL Ade
11X === SFE XO e  SPA
E 00000100 E 00001000
A 4>FC A SwQesSW
F 2
N3— 10X ==FJ N&—~ 000
:ESERVE FOR CHANNEL
o
e o 7] | Le oo T ¢ oBffeim
. AR GFT A GIPT A QPC
- N Spemee{Jurmecom e
F'i op2
Qo= 18X Q3= 000 =il
029N3003!Qﬂt RELEASE/RESERVE ROUTINE FDR BASIC MCH:MO
WITH FT5 ON AND FCS OFF == RELEASEe
WITH FTS5 DN AND FCS ON == RESERVEe
Q
'
8 420613 10711766 | MACH 2844 DATE 03/03/67 SHEEY 1 @rooo
0 420655 02/09/67 | NAME 2314/2844 LoG 0626 VERSION
. MODE MANUAL
PeNe 2250239 RESERVE /RELEASE

IBM CORPe  SDD J=




OO WP

OF000eFGE
(ox)

€ 11000-0-(;; 180
A KL+1929D l
19STS

Clm XX —=mf
TEST FOR SENSE INFOD
STOREDe (KL O=1 IF
SENSE INFD HAS BEEN
STOREDe INITIALIZE
19575 FOR SENSE ROUTINEe

1X = 156
E 10000000
A 1289KL

oP6 oP7

Gl ot ==pF
SET KLOe«1=10 TO
INDICATE THAT SENSE
INFORMATION HA
BEEN SENSEDe BEGIN
DECODING SENSE INFODe

o 20

XX === 31DB OX e 154
| L EXIT TO PRESENT S SE
A DHIOP 03GL. BYTES=0 AND FILE STATUS.
‘ { # ~QF 030 =ANE
{OX)
R CARRY
Gy %X ==eAD [, OX «womfy
IF CARRYz=le THEN DH NO SENSE INFQOe
CONTAINS SENSE INFQOe STOREDs INITIALIZE
MOVE SENSE INFQDe TO Gi.e
OP REGe FUOR DECODE.
00 e 188 0 ez 14
E 10001000 E } 0000
A 136%BY A B QZQO’BV
9—..' Slomee Yo -
lil oPS 7 oP2
[ -~ Xk ==AG GBmm X =mAl
MASK OUT LOW DRDER
BIT IN BYe OP2m}
SAYS MORE THAN ONE
01 e BIT IS YO BE SETY
E 01000100 IN THE FIRST THREE EXIT TO CONSTRUCT
A BY SENSE BYTESe SENSE BYTESs
ﬂ‘-’! ) B QF 020==seempLE
{OXeiX)
? oPS
N Xk wmefH
10 == 3186 X] womm 14
E 00100010 E 0000%1%1
A 333BY A BYelS+BY
n—-—l P * i -
ll! oPs ? oP2
L6 Wk e LB X R
MASK OUT HIGH ORDER
BIT IN BYe DP2a}
SAYS MORE EEAN ?ﬂE
11 == 187 BIT IS TO SE
E 00010001 IN THE FIRST THREE
A 179BY SENSE BYTESe
\...a.' crunnd
l.l oPS
Ny Xkt wee=fK
G6eJbeL6WNE
DP6 AND DOP?7 DETIRM%NE
Bv EGs DPS13 INDICATES
] .3
YHAT HIGH DR%ER BIT
SHOULD BE MASKED OUTe
420613 10711766 | MACH 2848 DATE 03/03/67 SHEEY . 1 @QF010 :
420655 02/09/67 | NAME 23314/2844 LoG VERSION
MODE MANUAL
PeNe 2250240 SENSE 1/0 ROUTINE

IBM CORPe  SDD

e A R T R A WA SN R




ONO NP

GFO10¢ALE
(0Xe1X)}
BRANCHING ON
oP2

1
E 00000010
A 29BX

Co~— 10 ==A
INDICATE MISSING
ADDRESS MARKER

OX == 155
x OGL
—— S
R 0P8 OoP3

e s w=—fR

INITIALIZE GLo
BRANCH ON_OP3 AND

OP4 TO DETERMINE IN
WHICH OF THE FIRST

3 SEN BYTES THE

) BIT IN BY GETS PLACEDe

IX — 157 00 === 170
| E 00000001
A O¥GL A 15DR
e :o-—n—--l 0
r'a ors oP3 ? oP6
J 3 o —=AB JGeem %0 ~=AC
POST SEEK CHECX
INITIALIZE s
On OP3 AND
OP4 TO DETERMINE 10 === 172
; WHICH OF THE E 10000000
IRST 3 SENSE A 1284DR
BYTES THE BIT IN Qe ()

BY GEYS PLACEDe
ALSO BRANCH T
DETERMINE WHI
EXTRA BIT GETS
LOADED INTD DR
{THE FIRST SENSE
BYTE)

e o

0 00 —= 174
A DROBYIDR

oPO

GEmm &) =—fAH

LOAD BIT FROM By
INTO SENSE BYTE O

LG~ 10 —AD
POST COMMAND REJECT

1] === 1?7
E 00001000
A 8DR

‘amgmeng

NG 10
POST DATA CHECX

00010000
A 169DR

QG 01 -—ARE
POST EQUIPMENT CHECK

EXIT TO PROCESS
SENSE BYTESe

QP O 30 =mmmasenf HE

E 00000001
A BxQ1sBX

o)

G6beL69QE~

10 = 176 OPO=1 INDICATES A
x DEFECTIVE JRACK
BXQBYIBX WAS FOUND DURING A
O ==} RECORD OVERFLOW
OPERATIONe
H oPo
L6~ "X =Y
LOAD BIT FROM BY
INTO SENSE BYTE 1
i.-—'
IIA BY9IGL
ll? oPO
Qb X =——AK
LOAD BIT PROM 3\'
INTD SENSE BYTE 2
& .
420613 10711766
4206535 02/09/67

N XX AL

POST OVERFLOW
INCOMPLETE

MACH 2844
NAME 2314/2844
MODE MANUAL
PoNe 2250241
IBM CORPe  SDD

(ox)

EXIT TO RECONSTRUCT
COMMAND THAY W\S
SENT FROM CHANNEL
WHEN DEFECTIVE TRACK
WAS FOUNDe THIS
RECONSTRUCTED COMMAND
IS SENT TO THE CHANNEL.
AS HE_FIFTH SENSE

. IT 1s SENT BACK
TU THE FCU AFTER
SEEKING TD THE
ALTERNATE TRACKe

DATE 03703767
LoG6 0626 :

SENSE

QF 0 30— LE
(xx}

SHEEY 1 QFo20
VERSION



00 00 00C 0006000006060 060 00 009 o 00000000

s

N

ENTER RE?ONSTRUC‘I’

COMMA
SSUED DEFECTIVE XX == 101 XX = 110 X0 == 140 1= 1
JRAck was Foun E 01100000 E 01111111 E 00000101 0on3
URING RECORD OVRFLW OP A DLe969BY A DLe12750P A BYQSHBY A Sva1208%
GF020.ALE - *----l #—n—-l - Q= —
) D=0 oP? I
2 —ah f e PN |
OAD SEARCH BITS
NTO SENSE BYTE Se  LOAD 7 LOW ORDER SCAN OPERATIONe UNEQUAL COMPARE
TnrormaTion vrore" | T °c3u§¥3u8"° 7 N Tre ovew""m""’“""
ophxmx’uggg'?es SET BY3 TO ONE
AN UNEQUAL COMPARE : T *
HAS_OCCURRED PREVIOUSLY
IN THE OVERFLOW RE
TR : %0 EXIT TO PRESENT
A 09BY A FSYOP SENSE BYTES TO CHANNEL
QF010eANE 2 — 1 osrs o a8
QF020 ¢ AHE ememumgnnn o e Durenen )
J2== 00 —=AD Jom= XX —mAF
SENSE BYTE Se0s Loab FILE STATUS
~ SENSE BYTE e
- )
1 — 141 10 — 162
E 00000101 E 00000001
A SYQS:BY A BY$14BY
e W ) ——
R oPe
No—=  $0 =AM N*— 00
: READ QR WRITE DATA READ DATA OPs
- . i 'm e
ggngeggug‘k AND BY7 FROM 101 79 10
; COMMAND BYTES
o OP6s) INDICATES

A READ DATA OP

Q N
g 3 o) : )
. 420613 10/11/66 | MACH DATE 02/20/68 SHEET 1 QrFO30
3 420685 02/09/67 | ~AME 2314/2844 LOEE o51P . VERSION
420662 01/15/68 , MODE MANUAL,
oNe 2250242 SENSE

h IBM CORPe SDD



A BYyCX
¢ ENTER TO PRESENT SENSE BYTES ’
o= 10 ~=AE
LOAD CX WITH LAST
SENSE BYTEe
01 == 18} XX ——— 150 XX —— 152 X0 === 102 XX —— 153 01 == 165 00 == 164 10 === 1 1] o= 16 "
‘ x L ‘ E 11111111 l b=t 00100000
BX3DR GLBX oPIGL CXs0P A 2553CX _ O+DR+1DC A 32616
{01) C 0STS C 19ST3 {00+01) .
R STS COMMO SORSP COMMD SORSP o a9 sT3
le= XX ==iF 2 XX ==AG és—- X4 =wRH EGue XX ==AJ Sme  d0k w=AK EG== ik ==AA E7== 10 =——AB 8= 11 ==AC G== Ok —=AD
EACH PASS THRU BLOCKS Ele E2y E3s STSs1 ON FIRST SHIFT LAST SENSE LOAD CX SO THAT DR o () —()
AND E4 SHIFTS THE SENSE BYTES ONE PASS TO ALLOW FOR BYTE OR 255 TQ OPe  WILL CONTAIN 255 WAIT FOR CHAN TO RESET ST3 IF THIS IS  TURN ON READ BRANCH ON ST3=1 IF
REGISTER TO THE LEFT UNTIL SIX DETERMINATION OF AFTER LAST BYTE HAS  ACCEPT BYTE IN DW NOT LAST SENSE BYTEe LATCHe LAST BYTE HAS BEEN
- BYTES HAVE BEEN PLACED ON BUS INe PHYSICAL DRIVEe BEEN PLACED ON BUSe DR TRUNCATE BY DR-zss AFTER LAsT BYTE SENT TO CHANNELe
REFER TO THE TABLE BELOW FOR THE RAISING COMMOe SO ST3 DOES NOT RESETe
CONTENTS OF EACH REGISTER UPON . i
mnm ENTRY TO am& Ele
SENSE BYTE Regﬁlik
° v
% & TE 1
: OP{BLOCK L9) ' PHYSTCAL “ADDRESS. TN
) s cx X} == 10 XX w—— 16, XX = 134 01 === 135 10 == 1 BY IS SHIPTED LEFT
L A £ 00001000 ‘l L l UNTIL A _CARRY
: 090P A ISe83D SLIBY BY4BY#BY OP+130p OCCURS IN BLOCK JBe
U, Lo . b | T A T Fpr—re— DNST2 ﬁ-—l)-—l *—;—O——L gogcsvsgv SHIF&;“ S I
DN : :
f 0ssT2 2 g &2 ot D=0 CARRY s TncaomenteD | -
L J5— XX " A Y #1 —aR B In e BihAn ’
XX w==f —AM N 1 = CON=
INITIALIZE OP REGe  CHECK FOR DRIVE A PI.ACE nnxvs EeT~ | SEE NOTE 1. Dowl IF see uo'rs ﬂuvsxgn. DEVICE
FOR PHYSICAL DRIVE  SELECTED, ED_(B=J) INFO IN BY | NO DRIVE se;.ecrsn. ADDRESS UPON EXITe
ADDRESS GENERATIONa REG. (NEFER 10 S )
gr;:‘coogzgl’zscnmn &_ 11 — 137 IX = 3
- * L 09BY ) oeasveve
o= Hy PR S ———
R 2=0 IF NO DRIVE COMMO SORSP
_ | st2 7 SELECTEDe f"l‘
. ctZaR By AEce OF INGLUDE BUFFER BITS
_ DRIVE SELECTED (¥ APEROPRIATET TN
INFO . SENSE BYTEo
‘11— 137 IX w— 126
b E 11000000
A BLe1929BY
R BUF R ST2
1 R
N7?== %X ==AT NB== X sensg—A
CHECK FOR BUFFER POST BUFPER
MODEe IF ND; FORCE | INFO IN BYe REFER
HIGH ORDER BITS OF | TO QT240¢
sggge BYTE 4 TO BE OX === 124 e oogzxm 108
0009 A osmy ' A 15%0P
b et Lownad
R ST2
F1l
QB %X =wAW b !
CLEAR BY REGe OF NO DRIVE b ¢ SElﬁ TEDe
DRIVE SELECTED POST CODE F IN LOW
INFOo ORDER Posrrxou oF
- SENSE BYTEe
Q
5 .
M 420613 10711766 | MACH 2844 DATE 02/20/68 SHEEY 1 QF040
P . 420655 02709767 | NAME 2314/2844 LOG  0S1P VERSION
, 420662 01715768 | MODE MANUAL
PeNe 2250243 SEND SENSE BYTES TO CHANNEL
IBM CORPe >
o o . B o ) . , - , - . E - - - —- - —~ - P o~ P ~ AN




P QY264  ~~ewcADE
(ox)

&
EXIT YO END PROCEDURE

, E 00003100
Q] 1270 * —QSO20wmmmAAE
100)

L
! DNST23

G 3omem 00 w=A
LOAD ENDING STATUS IWTO
Dews (CHANNEL END AND DEKIEE END)
19872 MEANS TO UNTIMED END
PROCEDURE s

BRANCHING ON ST

FOS0ADE -
(00«01} . )

EXIT BACK TO BYTE TRANSPER LDOP

l 00 w== 420
DRDW )
* aF 0480 —ACE

19576 - {01}
R 199 -

L3== 0} =il
LOAD SENSE BYTE INTO
BUS-!N(D&; 19876
gzg'f!l FOR

.

420613 10711766 | MACH 4 DATE 08/03/67 SNEEYN 1 QF0Al

284
420658 02/0%/67 NAME 2314/2844 L0G 2150 VERSI
He ‘ 7

420659 Q7720767 MODE U
/ Pelle 22§0;k‘ SENSE ROUTINE

) IM CORPe  SDD

- PO N




IPLISEEX TO CYl;'Oo HEAD 0)

QEOS00AEE =
$300)
SEEK COMMAND £ 10300000 o £ 00030011 E£XIT_TO_CYLINDER LIMIT
. A 128016 : looq. A 19%Cx ~ INITIALIZATEONe 5 u » f
060 o AGE: $ » L /] = QG030 CE
%) ! osT2 {x0) .
S XX J’- A% 0 :
B e e G T iR
SYTE OF DATAe READ BYTE KN ekn prre.
420613 10/11/66 | MACH 2840 DATE 04/21/67 SHEEY 1 QG010
j ! | 420853 02/0%/67 | NNE 2310/2888 06 111D VERSION ,
' \206 : sa.uu.E B2% s SEEK ADDRESS LIMIT SET -y
IBM CORPe  SDD : /4




ONOOP

QG030 AVE:
(00¢10)

STé=) INDICATES IPL.
DTHERWISE o

ouY HAS BEEN ISSUED
AND BY 10
ZERD TU CAUSE SEEK
CHECKe

00 =

WAIT FOR CHANNEL
RESPONSE

~R COMMO SORSP
&3—- dok ==RA

JE

IBM CORPe  SDD TEST OF

BYTE TRANSFER AND LIMIY
ADDRESS

01 === 405 XX owme Q6B X e 466 11 === 403
| I E 01110000 () £ 00000100
A IHIBY A BX=BY$13D A OPv1129D , A OP+490P
(XOQXI’
- lla CARRY oPs
G 3omen XX ==AB Gl X ==eAE G5== %] ==AF G N =—AJ
TAKE av're FRDM CHECK Anmess BYTE 0P REG=112 IF COM= INCREMENY COUNTER
CHANNEL AGAINST LIMIT BYTEe MAND IS A CYL SEEK (OP3+445)e OP3=1 IN
REQUEST NEXY BYYTEe CARRYZ0 IF BY AND BYTE 4 IS CUR= BRANCH IF PROCESSING
EXCEEDS LIMIT IN RENTLY BEING PRO= 01 == 40 10 === 402 BYTE 4¢Se6e
BXe CESSEDe THIS IS A | i
TEST TO ALLOW A A OR=BY3D A Op=03D .
SEEK TO CYL 255 70 Q=—I|
TEST CRASH STOPo € DNST21 DNST21
s‘a D=0
JEm— 1% —eAG JFem 11 =AW
EROM L 3e03==COMMAND SET ST2 TO CAUSE
H DuUY SSEED- SET SEE SEEK CHECKe
l TO CAUSE SEE|
10 == 4806 FROM GS—-BYYE LIMIT
?-‘ EXCEEDEDe TESI Y;ga
0oBY CYL SEEK AND [}
u--l el
? STé
L3 3]
I 11 === 40
A O»BY
b! oumnd
? 1)
Q3 @l ==AD '
420613 10711766 | MACH 2844 DATE 03/03/67 SHEEY aGo20
- 420655 02/09/67 | NAME 2314/2844 LOG 0626 VERSION
MODE MANUAL
PeNe 2250246

s LA

oLt

o e e BT SRR i

i e R

el e

R S

g

B N AR OT4 2




[-17 -1 7

FROM HEAD LIMIT INITIALIZATIONe

QGO10eACE o
(X0}
X0 === 4Ci X0 == 4F§
| E 10000000
A 09BX A 1289FT
QG020sAJE O il
{X0eX1)
? oP3
E 3 X ~=—AB E Qe 000 ~=AC
SET LIMIT TO ZERD TURN OFF CONTROL
FOR BYTES 142+3¢ FILE TAGe
X1 == &F
E 11001010
A 202+BX
GG 00 ===AD
SETY CYLINDER LIMIT
INTD BX FOR NEXY
TESTe BYTE %
X] == 4C31 XX === Q9B XX w=== QC2
A GL$BX l CX>GL A DR¥CX
| S [ S,
XX =mf L 3=n XX ==mAE Qe XX efpAF
THE TA REGS BXoGL +CXeDR

AFTER PASSING THROUGH
H1aHEAD BYTE 1le H23HEAD BYTE 2+ XsUNKNOWNe

0P 345

101
110
m

BLE BELDV IND!CA;ES CONTENY OF

BYTE BXx 6L Cx DR
4 0o 19 X Cc2
S 19 X €2 H
[ X €2 My W2

CKS L2eL.3sL3+L.Se C2=CYL, BYTE 2¢

000 === Q98

00011100
FRe283FR

EXIT TO REQUEST
NEXT BYTEe

?
w-n? STé

FOR SEEK FILE MASKe
STe=1 IF IPLe

010 == 4%9A

- Q99
‘ 0916

001
E 00100000
A ERe329D

L %0 o)
RESEY FR BITS EXCEPT

EXIT TO EXECUYE
SEEK e

S— )
(00+10)

oPs R oPS
L6—  00% —AH L7 XX =mAK
TURN OFF WRITE LATCH PUT BUS OUT PARITY

HAVE REQUESTED ASY BIT ON D BUSSe
BYTE FROM CHA

820613
420655

10/11/66
02/09/67

MACH 2844 DATE 03/03/67
NS;E 2314/2844 NUAL Lo6 0626
PeNe 2250247
IBM CORPe  SDD

~GG 08 OommemmAKE
(xXx)

SHEET 1 Q6030

VERSION

SEEK ADDRESS LIMIY SET
AND SHIFTING




Q70300 AJE .
{(x1)
XX womm  Q6F X1 === 491
E 11100000 i
R GPe2265GP A GPRBYSGP :
(XX} (0X) :
F‘i D=0 T St2 i
E 3 X swmAR E S %X ==AB :
REMOVE HEAD ADDRESS STORE NEW HEAD ADDR
FROM GP REGs TEST IN GPe ST2a1 IF ANY
FOR BUS OUT PARITY ADDRESS BYTE .
EXCEEDED LIMIT OR .
IF COMMAND DUT WAS ;
ISSUEDe ;
A 329GP
S -
T 00877
Jom= 10 ==AD
POSY SEEX CHECKe
%
I X0 === &80 | 10 == 446
A 29GP A OP=0+14DLC
o | e} ] L -Q501
09ST? C 0»ST2 (00+01)
| -
NS 10 =@ NG o
POST BUS 0OUT PARITY OAD OPERATION CODE
NTO DL FOR UNIT CK
- i bLE Hihih
T
POSTEDSDL WILL BE
RESET IN SENSE ROUTINE
QEO60¢AME e IF OVERFLOW BIT IS
(10)

OFFe INITIALIZE ST2 :
AND ST3 FOR ERRDR END ‘
PRDCEDURE o : |

Q
e

- 420613 10/11/66 | MACH 2844 DATE 03/03/67 SHEET 1 QGoeo
g 420655 02709767 %ﬁ 231472848 LOG 062G VERSION

PeNe 2250248 HEAD ADDRESS STORAGE FOR
IBM CORPe  SDD SEEK COMMANDS




(17 -1 7]

050400ABE:
(OX)

FROM IN={INE
ROUTINESe

OX ~—= 46C XX e 867 XX e 4CQ
| § E 10000000
A GLIBY A DA-BY+19KL A 1289DW
3 Ypem— *————I
? CARRY
G2 XX AR X ==AB GG %Y —

LOAD CYL ADDRESS
INTO BY FOR B ENTRY

G 3= AC
COMPARE OLD CYLINDER SET DW BIT O ON TO
ADDRESS WITH NEW AND BE USED WHEN READY

PLACE DIFFERENCE IN
KL REG

YO RAISE CONTROL
TAG TG FILEe CARRY
OUT WHEN NEW CYL IS
LESS THAN DR EQUAL
TO OLDe

x KLY=-0oKL,
e

OX = &2 XX e
€ 10000000
A KL=OPKL A DRQ128DR
A mer———
G5=— XX —=AD Gb=— XX =AF
SET DIPFERENCE TO SET POSITIVE SIGN

MOVE ACCESS FDRWARDe (FORWARD) IN DRe
NEW ADDRESS GREATER
THAN OLDe

IX ——— 427

XX === 4pS
€ 00010000
A 169BX

el | e GG 100 AGE ‘
C 03ST3 {XX) |

G P ——f
SET BIT 3 ON IN Bx
TO RAISE HEAD SELECY
ON QG100 INITIALIZE
ST3=0e

LR XX
SET DIFF CE_TO
MOVE lCCESS BACKWARD

£

' 420613 10/11/66 | MACH 2844 DATE 03/03/67 SHEET
620652 01/16/67 | NAME 2314/2844 LOG 0626 VeRsion 1 %9
420858 02/03/67 | BN 2250269 CYLINDER DIFFERENCE AND SI g
oNe A P
IBM CORPe  SDD TINE WOR SEEK CoMANDS  °



[-X- -7 ]

THE SEEK COMMAND WILL BE EXECUTED
N THE FOLLOWING SEQUENCEe ONLY THE

msr AND mmn STEPS WILL BE

EXECUTED WITH A HEAD SEEK COMMANDe

1= WEAD RESEY
2= SEY CYLINDER
3= SET SIGN AND HEAD
&~ SET DIFFERENCE
S= SEEK START
gNIYIlL ENTRY ON
EEK ROUTINE.

QGOS0eAGE:
{XX)
XX === SE AX == SE OX0 —— SEQ 50¢ XX = SDB 11X === SBF 10X e
2 01000000 E 11111113 | H E 00000100 l l EXIY 1’0 FILE TAG AND
A OPH6430PC A 255»FC A BXeFC & OP=g4120P A DWPT DWHPY BUS SEQUENCINGe
{xx 19575 ¢ 09STO (0000001401040
\ ST3 R STO oPs oPS
X —A J3e= O A Jom 1xx —f JSe= XX e Jo= 11X ~A£ JPem 18X ==p Ok ~AM
oum ™ QPO AND 1 RESET ALL kae COn= | SEY FILE CONTROL cwrv'r IN OP3+445 FOR SET PILE TAGS ACCORD= DELAY 1US SEFORE RE~ RESEY TAGS SET IN
TO DET;RNINE WHEN TRD& %INES. T3= 0 bINES ACCORDING T0 SEQgEN’ING OF TAGS ING TO PAGE QG110e SETING FILE TAGS. d- BLUCK. SRANCHN?‘
. FIL AG SEQUENC QG110 GE @G110.
1XX w=e SC? PEXT FIL! TAG AND
l CONTROL LINE TO SETY
QG110eABE: N —-& P QT ) GOmerarmAME
() 09872 (ox)
R Dow
F1
Lb=e  OX ==AM
OX] === SE XO-—- SES IXX === SCY
€ 11111000 E ¢ x EX1Y TO TEST FDR
A URR248IKL A xzeon OdDR SEEX COMPLETE.
FROM RECALIBRATE i-—& WomaJemee * ——(G ] SO R K E
0eSTO 0STS 19573 (00)
QG130eADE I
(ox1) |
e ey 1XX —=AJ e 00 ==AX
SET BINARY DEVICE RAISE CONTROL TAGe INITI&IZ! DR AND
ADDRESS INTO KLSebe ST3 FOR GG150e
ARl | e -
el et e | L oy BT To, v
NERA o °
& ) s § 9O AL 2
0+STS (OX)
R 6%
QS== OX —=Al
SET F! € BUS LIPES IN LINE MODE
CORD NG YO PAGE
OR QGOS0e
&
R
420613 10711766 MACH 2844 DATE 08/03/67 SHEEY 1 QG100
| 420658 02/09/67 | NAME 23164/2844 LoG 215 VERSION e
=1 20639 07733767 | MODE MANUA

PeNe ZZ%Z‘S-O CONTRD% AND TAG k!fg SETTING £
IBM CORPe  SDD FOR SEEX COMMAND. /




010 === 43 OX =w= QA
E 01000000 ]
A 639DV A GLIBX
Lo, | L e QG 1 O0rmeaR BE
l XX)
R 0P !
Co=e  BX -—AA ’ Co== _ XX ==AB
SET CYLINDER T LOAD CYLINDER ADDR ;
QPoal IF. OPERATION NEXT TAG SEQe .
IS A HERD SEEKe : i
€ 1X Io-a QA3 .
A OP=44190P )
QG100eAHE ) I
(0004001¢01040
Sem 001 ~=A
0P REGISTER CONTENTS FOR FIRST SET OP3+4+5a101
ENTRY TO THIS PAGE FROM QG100 ,
SEEK 0P 01234567 L 001 = 41 XX =—— 4B
CYLINDER 01111000 R 35500 wax
CONTROL 01611000 [, — ;e 0 QG100 -AEE
HEAD 10011000 (xXx)
IPL 01011000
STGN AND HEAD LgAD SIGN_AND
TAce ORONEXS TAC SEGe”
- 410 XX ——— aFQ
E 09630000 A
A 164DV KL¥BX
“-—' E ] -
T DNST21 '
X wmfF Jo= XX ==AG
nzr-eneuce TAGs SET ST2 FOR LOAD DIFFERENCE FOR
HEAD SEEK TD PRESENT CHANNEL NEXT TAG SEQe
ERD AND DEVICE END
0l1 === 4Q13 XX e ‘Ff . ;
. E 10000000 E 00100000 :
A 1285DW N A 320BX ;
T odsT2 M
CONTRDL TAGY RESE LOKD SEEK SPART FOR
$72 FOR DEVICE EN NEXT TAG SEGe
DETECTION ON QG150
i
i
|
Q
6 v
H 420613 10/11/66 | MaCH 2844 DATE 02/20/68 seer 1 ano.
° 420655 02/09/67 | NAME 2314/2844 LOG  0SIP
420662 01/15/68 | MODE MANUAL
PeNe 2250251 CONTROL AND TAG LINE SEQUENG-
IBM CORPe  SDD ING FOR SEEK COMMANDS




ONe= OO

EXIT FLAG BYTE
PROCETSgINGo

X1 o 27 1X] e 2CF
£ 01000000 E 00001110
? 643FC ? 169DW
C 0#5T4 C 0¥STq
f'! D=0
E7=me  1X5% w=f 100 Al
RAISE READ GATEe INITIALIZG DW FOR
nggKIF DEFECTIVE SYNC BYTE ANALYSISe
°
00 e OX e - 2C X0 === 270 1X0 === 2CE
ERROR INTTERFACE(ST2s=1) pe—mf 01000000 E 00000010 E 01000000 E 00000110
A FRe649D A FRe24D A 649FC A 69DH
QG1500AJE ey L e ——— ey
(00) C 1+8T2 C 09STS 19877
R ST2 R D=0 R D=0
S bt Rl GG Xk RN G 7= 1%k ——AP GBawm X ==K
TEST FR REGe FOR TEST FR REGe FOR OVERFLOW _RECORDe POST TRACK
OVERFLOW RECORDe DEFECTIVE TRACKe SEE ABQVEe CONDITION CHECK
ST231 MEANS SEEK DO=0 IF OVERFLOW
X0 =~ 272 CHECKe RECORDe 1% === 2CB
E 00011111 E 00000111
R GPe319BY A7
S < |
H 19ST6 BLOCK J 19877
) SFORE MEAD ADDRESS
N Ox —=AD | IN BYe 13576 SAYS - OX ~=mfM
COUNT FIELD R1 AND POST SEEK
gNo STS=1 IF HEAD CHK
WITCHING OCCURE
1X = 2E7 XX v XX e 2E X] e 273 0] wwwee 2@
L € oooilolo L 0001 11 1
GLSDR A OPe«26%D DAYDRHD A GPo314BY DLYBY®D
(1X) 0+STO DNST21 C 09876 C DNST21
;'z R ST5 I .
Ll XX wemf Qv XX w=—f L S Wk AR [ O% ~=AN LS 00 =wi'
PLACE CYLe ADDRESS TESY COMMAND CODE COMPARE CYL ADDRESS PLACE HEAD ADDRESS COMPARE HEAD ADDRESS
RE“D FRM TRACK IN FOR SEARCH IDe STORED IN OA WITH STORED IN GP_IN BYe READ FROM TRACK WITH
OR _BLOCK L3e THE CYL BYTE READ 03576 SAYS SEARCH HEAD ADDRESS STORE
0’51'0 SAYS DD ND? FROM THE TRACKe FUR RO SYNC BY?E IN Bye 13572 IF THEY
AD CHECK 19872 IF THEY ARE N QJO21e 1 IF ARE DIFFERENTe
AFTER RERDIM NEX? DIFFERENTe DOal IF HEFD SVIYCHING JJST
FIELDe SEARCH ID COMMANDe OCCUREDe
420613 10/11/66 | MACH 2844
420655 02/09/67 f#‘s& 2314/2844

' I

MANU
PeNe 2250252
IBM CORPe SDD

EXIT TO END PROCEDURE
ERROR INTERFACEe

QK Q1 Ormmememn R LE
(100}

DATE 03/03/67
LOG 0626

HEAD CHECK

SHEEY
VERSION

QRO | e AKE
(0x)

1 Q6120

Y -
ATy




00 wwe
IN=LINE ENTRY E 90011100 ’Ei . EXIT TO EXECUTE SEEXe
QY125eAGE et e QGO SOmmamnAFE -
(00+01) ] (0X)
c ox
NESe INITI
10 CATE
CYLINDER o
01 = SE9 1XX ==  SOD OX == _ N
g 00000010 L 00000011 A
A A BY$3+BYC KLIOHCHIKLE ]
QEO060eAHE —#é Y|
(01) ossT2
470204848 _— R CARRY
RECALTBRATES RAISE  Gacose X b
REFORN TO 506 LO0P FOR 15 MSECe
- E 008060010 : EXIT TO TESY FOR
A 29FC SEEK COMPLETE.
- GG 00-mmemADE
—— , (0X1)
g 0X1 ==-AD
RETURN TO 00e
Q
G
420612 10/11/66 | MACH 2844 DATE 02/20/68 SHEET 1 j
§ 20823 01716767 | NAME 2314/2844 LOG  0S1P VERSION 130
452655 02709/67 | MODE MA
720662 01/15/68 | PeNe 2250253 FILE CONTROL=RECALIBRATE
- - - L 77 | 1M cORPe  SDD .




®© 00 00 000 00 00006 006 0 060 060 06066¢ 0 00 00 090 ¢

i
b
!
i

B : 00 === 5C XX === SCA 01 = XX == SP OX wee
: ‘ . l KO KL, A DRYDRYICIDRE 5 F0020%% 5 oted § S00i0% : :
(00} : : = TEN L ossys DNST21 ¢ 10573 toreix) i
G020 oAHE~ - ’ D=0 I sT6 R ST2
XX ==A G3w=  Of == e oom Tt !
BLOCKS G2 AND G3 GENERATE BIT SIGNIFICANT om) IR se7 $T2 1P SeEK T emu&» .
DEVICE ADDRESS IN DR FROM BINARY ADDRESS s'u;us mn:curzs g nst m
IN KL REGe kgwunn—sn-x
TN MOTEoNS (SEEX T8 :
COMPLETE) o
!
- i
i
550301 390100 1 £ 00010110 0 508 T 70 _SE !
| % #3520 — 5 & g% A &aﬂxﬂn W'ngm»
l _ c‘. 10873 0bST2 *
] LS== &) ==AF Lo 108 LP=s XX L8=c Q0 ==Al i
: RAISE hEAD SELECTs | sE7 cove IN o» REG
: G4 LS LOOP WAITING SPLETE B PACK | NEY FO READ DATASY ;
. FOR COPLETE &im. i
X ON IPL COMMAND :
‘ :
. 5
. 4
s :
. 100 == : H
ERROR INTERFACE, FILZ . *-1 ERROR EXITo
o o HAS GONE OFF LINEe : : : ‘A 0R=0%D - : - - ;
: it 1N - l' 1600 il
o/
St; stT2 mg°m 70 i
SEEK CHECK
Q .
s , . o
3 420813 10711766 | MACH 2844 DATE 04/21/67 SHEET 1 Q8130
° 420452 12/20766 | NAME 2814/2544 L6 111D VERSZON
L e | PR Bas025s SEEX COMPLETE FEST POR IPL -
gone )
IBM CORPe  SDD AND SEEK GPERATIONS /4, ’
~ B B} - . . - . _ S - S S~ i 3 -




DM SEEK ROUTINEe
BRANCHING ON ST2.

QG150 ADE
{OXel1X)

COMMAND CHAININGe DEVICE END HAS
OCCUREDe RESET GATED ATTENTIONe

QS070eALE:
(1X)

OO+ OO

ERROR EXITe FILE OFF LINEe

XM CORPe  SDD

SET/RESEY SEEK IN PROGRESS
BITS

o :xl;%‘s)c ABE
110 == SCE (100)
A SPQDRéSP
o1
C DNST21 .
CSw  IXX ==A
BASIC MACHINEe MARK
SEEK_IN PROGRESS
FOR DEVICEe SET ST2
E 01000000 E 00000010
? FSe649D tl\ ERe29D
", S y % 45020 ADE
T DNST21 3 1;51’6 09ST? (00)
|
X XX =—pA Efm= 140 —=AB E P 00
ACCESS IS IN MOTION  TEST FOR FILE READY EXIT 7D END PROCED=
{DEVICE BUSY)e12ST2 PUT ANNEL URE TD PDOST CHANNEL
IF FILE IS ON LINEe SWITCHED 70 CHANNEL END STATUSe
B (ER6) ON D BUSe 110 == SCE X] = SD
£ greiches
- wal )
C DNST21
R D=0 |
F2 F2
G5~ Xt —fFC G&==  1XX ==FD
2 CHANNEL SWITCH MARK SEEK IN PRO=
MACHINEe TEST SWITCH| GRESS FOR CHANNEL A
POSITION. SET ST2e
X0 === SD§
E 00000001
4 SWN1»SW
—' v
i DNST21
2
Jom=_  1XX w=FE
MARK SEEK IN PRO=
GRESS _FOR CHANNEL B
SET ST2e
1X === 5p3 IXX === SD? OXX w=== 5DB XX - S
g 01000000 | E 00000001 E 01000000
A 643FC A SPo=DRSP B FSeldD A 64+FC
3 H?.—-l M—-—' ] ) QB O BOwemmenmefl JE
03577 19576 09S7S C DNST2% (OX0+0%1)
R D= EXIT 7O PREPOST CHANNEL
{ Eunvbsvxce END AND 'rEst
N3=—  IXX =—A NGm=  OXX ==AF XX —~AH NE==  OX w=p Y OR SEEK INCOMPLETE
RAISE READ GATE 1O BASIC MACHINE RESEY TEST F‘OR SEEK RESET READ GATEe SET
RESEY GATE ATTENT= SEEK IN PROGRESS BIT|{ INCOMPLETEe S$T2¢ TESY FOR SEEK
IONe INCOMPLETE e
XX wom SD7
E 08010001
A SWe=179SW
19ST6
-—A
CHANNEL Macn
RESET SEEK IN PROG=
RESS BIVe
420613 10711766 | MACH 2844 DATE 03/03/67 SHEEY 1 QG160
420655 02709767 | NAME 2314/2844 LOG 0626 VERSION
Mou MANUAL
2250258

AR B 7 e T ¢

PP N ——

s SRR . e

e



00 wuss 334 [o -
) € 00100000
A 0216 A GR{322GP
QE0S04 AKE: 0 et } Spmanney —--l po——
(00) | .
e COMMD SORSP LR p=0
gk oemf &-—- ek el g B S
QT 170 ¢ BCEmmmamemamnumsemng - , :
(00) o } GPOs le 2x101
TURN OFF WRITE | INHIBIT WRITE : :
CONTROLe HOME A 01 == 359
WAIT FOR CHANNEL AND RECORD |
RESPONSEe ZERD B OKL N ;
'-—l * ~GFO41 ATE
- £00)
F i
Efees 00 ~=AT
01 ~== 335 XX e 33 01 ~ 339 X] === 38B XX e  33E 01 == 359 ,
E 00100000 £ 01100000 E 00100111 £ 00011000 - A EXIT TO PRESENT CHANNEL ENDe
A IHIOP B ERe329D i crloesch A OPe392D A DOP<243FR O3KL. DEVICE END ENDING STATUSe
Dessirn M}-—-—! B cmovsnJuoasen #—-—-—w—i ; #—-!i-e-' e 25020 APE
R OPO oPy f:? p=0 R p=0 R a3y : WO.?_ '
G 2w XX «==RC &3—-— g3 GG Kk weafi G S KX =M GErom O —==fN [y 00 =P
LOAD FILE MASK CHECK FOR BUS GPOe 1s 2=111 CHECK TO SEE LOAD SEEK FILE RESET OLD
FROM BUS OUT QUT PARITY ERRORe INHIBIT ALL THAT BITS 2+ 50 MASK INTO FRe ORIENTATION
INTD OP. BRANCH ON THE WRITESe 6¢ 7 ARE Os 00 == 358 KO o I7G
WRITE PORTION §
OF THE FILE A 09GP
. MASKe [ | E r F—
C 09577
?gﬁo.cnf: ' N Fa ST Fi1
JPem ¥k «AS JP=  OX ==BA -
- 10 w336 10 == 33A 00 —= 358
£ 01000000 i ERROR
A 050P A t3 A 0GP EXITe
D] ) u—-—-' i) — : e GROE ALE
09ST? {0X)
? D=0
PR, —'y LA Xk =AY L7 OX —fQ
. GPOs_1le 25110 POST COMMAND
INHTBIT ALL REJECT IN GPe
1] o= 337 FORMAT WRITESe X0 =-w 3B8A
1 & ooooooio
A 090P A 29GP
s | %
T 09577
R R NS  OX ==AL
L2e Na= POST BUS OUT
COMMAND OUT PARITY ERROR IN
CAME UPe  LOAD 1] - GPp XO === 384 Xl ——— 375
20 10 0P £ guitooeo ] 2ocr
>
o 1 i - _ - Q1030 BBE
C 0977 tox)
s‘e D=0 | g . STS R g-w
QG Xk wmhK QS== Yk ~AR - Q9=  OX
GPOe 1o 2011
PERMIT ALL WRITES
e
6
3 620613 30711766 | MACH 2844 DATE 11/20/68 SHEET i Q6170 '
. 420652 12/20/66 | NAME 2314/2846 .06 3256 VERSION +
42065S 02/09/67 | MODE MANUAL i
420659 07/20/67 | PoNe 225025¢ SET FILE MASK B
420664 10711768 | IBM CORPs  SDD ,‘




OO XD

n.
B g -

11— 387 E 0880:03 13 s 4 003}.1-1-63 a7 L— 00 = 3t 118%0-071- et O %80000
1
l 0+BY A 128916 A FRe269FR (23 {] IHe1959BY A B%oGﬁ*DH
é i*sST2
s procos R COMMO SORSP l
- 01 =~A . 11 ~A oo 00 ==AC Ls—- B} e—f (o 10 ==A P 10
WRITE HRe THE WORDS IN THIS ROW REQUEST THE FLAG BYTE FOR THE WRITE
HA OPERATIONe AFTER RECEIVING THE BYTEe IT IS TESYED IN
BLOCK C7 FOR BIY ONE ONe IF IT IS ONe THE BIT IS PLACED
IN THE DH REG TO BE USED ON QPO10 TO MOVE HA 705 BYJES
OVERFLOW RECORD DOWN THE TRACK
OPERATIONe
QG010+ ABE ) o)
(10)
X1 e
10 =~ 386 010 ——— 30A 000 === 308 001 e=e= 309 (ax2y
BRANCHING ON D=0e b £ 01000000 et 10000000 E 00100000
DOs1 IF WRITE HAe A 649FC A 12849BX A 323DR
QKO 10 APE " S0 ﬂ-—& Yo . 02
(10411) 0sST1 1PsST1 C O0¥sSTE 0»STO {(1X0)
PR INDEX INDEX A
G 3= 01% w=fJ [ 000 ==AK [ YL 00k ==pl G B 130 w=AM
WAIT ONE REV BEFORE HEAD ADVANCEe LOOP UNTIL INDEX RESEY READ GAYEe INITIALIZE DR FOR
QH2100AAE oFALLSe 19STL YO SEA INITIAIZE BX INDEX PASSED TWICE
(10) FOR INDEXe COUNTERe WAXT ANALYS]ISe STSs}
FDR INDEX TO MEANS EXIY TD HEAD
RISEe . ADVANCE (MUL TI=TRACK
OPYe
01} = 30B
ammnd
. 19ST1
L S 10 ~=AN
19ST1 YO SEARCH FOR
INDEXe
00 o= 314
BRANCHING ON D=Oe
DOz} IF WRITE HAe
QE03I0eAJE o Jetlt S O
{00401}
QG150 AHE sTe IF READ GATE IS ONe BRANCH
{00) IPL(STes)1) | TO LS + WAIT FOR INDEX YO FALL
N3== O] e=f
READs CLOCKe OR
ADDRESSOT 01X ~= 30
e d
INDEX DETECTED *
BEFORE ST&¢
QU021 ¢ AEE: e Joowatlt »-
{01X+00X)
BRANCHING
ON sT6
QG 0 ~=A
AM DPERATIONe CLOCK b
HAsTHEN SEARCH FOR
COUNT RNe
I 00X === 30
> .
- ? 2896P 2 QRO 6} wseeepA TE
POST NO RECORD C 0sST? (ox1)
FOUND SENSE INFO '
FA OR RO OPERATION ss= od = '
420613 10711766 | MACH 2844 DATE 03/03/67 SHEEY 1 QHO10
420658 02/15/67 %g 2314/2%;0 LOG 0626 VERSIQ‘;

PoNe 2250257
IBM CORPe  SDD

INDEX PROCESSING

e
v

-f

'

£




{BM CORPe SDD

E oﬁoooo st
WRITE HeA
A FRe=323FR ITE Hehe
r——l o O~ e QHO SO A E
R OP6 (01)
G W] emm
RESET FR2 BIY
(INDEX PASSED LATCH)
IX —— 3 OP630 MEANS WRITE
| HRe
? FReDR®D
N— . -,
¢ 09576
i
EG— X —=AB
TEST FR2 FOR INDEX
PASSED INDICATIONe
DO=1 If READ/WRITE
1X0 == 304 Hefo X0 wmw  3ISA 11 s 327 i
E 01100000 | £ 00000001 i
A DPeS63D A FRODRFR A 1+DC :
GHO1 06 AME | ] m‘-—' o - B ————’ 2 L e N 1 (3 :
(1X0) C 09ST1 € DNST21 (X0)
oPe -—-—R. p=0 :
G3—  #x Ge—= 1 —=AG G9= X0 =—pK
SEARCH DR CLOCK READ/CLOCK/SEARCH i
SET OP1 AND DP2 HeAe OPERATIONe HeAe i
ON D BUSe IF EITHER SEY FR2 70 INDICATE
X] == 3B7 BIT EQUALS ONEs INDEX HAS BEEN PASSED ;
HEAD ADVANCE | 00001100 THEN A SEARCH ONCEe DO=0 IF INDEX :
COMPLETE e A Bx$12+BxC op IS TO BE HAS BEEN PASSED TWICEe :
QH220ADE _—) PERFDRMEDe A
{x1) 09sT2 :
J2==  1X0 =mAN
UPDATE COUNTER YO :
FOR_RAISING READ ;
GATEe : H
OX === 31C 10 —— 326
A i\
FReDRID 1296P %
b | % % QRO6 1. Rl E B
¢ 19570 0ST? tox1) 7
L= ;g —=AC LB==  OX1 ==l
CLOCK HAe TEST FR2
Con T PRESEDy e
ENAECEL heRD texe NO RECORD F
IN GPe $
a
o ;
g 420613 10/11/66 | MACH 2844 DATE 03/03/67 SHEEY GHO20 i
° 420655 02/15/67 | NAME 2314/2844 LOG 0626 VERSION i
MODE MANUAL 3
PeNe 2250258 INDEX PROCESSING
3
:




OUOXO

XX ommm  3AQ

1XX ~===AB

IXX ewe= 30 00 wm= 360
1111113 et 00000011
A 255%DR A BYe3»BY
Ssmumemecs |
C 13577
r--? ST74
00 ==AC £ Soan *0 ==AD
WRITE ONES
IN GAP

BY_CONTAINS FLAG
BYTE RECEIVED FROM
THE CHANNELe MASK
OUT ALL BITS EXCEPY
THE TRACK CONDITION
BITSe SEE BLOCK EB8e

! X0 === 3SE

01 e
WRITE HOME E 00111011 E 10001000
ADDRESSe A 0=S9412DL A 1369FCC
QHO20 4 AFE “ | ] |
{01} 12875 T 09874
E Qo= XX e==ff £ 3o
SET COUNTER RAISE WRITE
FOR GAP GATE AND
BEFORE HehAe ERASE GATEe
READ/CLOCK/SERRCH
HOME ADDRESSe
QHO20 ¢ AKE: o
(x0)

XX w313
Bx40+1+BXC A 0+DH
ek P
R ST3
! Xt e==AH

Jo— XX
JA4s JS COUNT REMAINING
TIME IN COUNTER BEFORE
RAISING READ GATE

IBM CORPe  SDD

10 === 362 0] === 36 11 o
E 00001101 A
DL+0+13DLE A 135D FROBYSFR
i s | Stema{ Yo | eGP 0 1 QA KE
C o*ST4 € 1573 € 13571 (ox)
R sT3 574 R 0¥ EXIT 7O WRITE
é | | UTINE
e Ot w=AE ETwm ] ==fF E8mn ox
ADD 1 TO GAP STORE FILE MA
! COUNTER, TEST AND TRACK CONDITION
FOR END OF STORE HeBe SYNC BITS IN FR REGe
GAP, BYTE IN DW REGe IT :
WILL BE TRANSFERED
TO DR DN OPOSSe
xl e
€ 01000000
A 649FC
| QK010 AJE
0ST4 (100)
EXIT 1O Ftnc BYYE
PROCESSING.
Jo=— 100 ==AJ
RAISE READ GAYE
420613 10711766 | MACH 2844 DATE 03/03/67 SHEEY 1 CHO3O
420655 02715267 | NAME 2314/2844 106 0626 VERSION
MODE MANUAL
PeNe 2250259 INDEX PROCESSING

s A e %k

St S AT e T

b AR 20 s R




D A X AR B Y KT M MU SN A 0

IR

e AR

&
14
@.
-
hu;

&
w

- l EXIT TO END
DM ERROR INTERFACEe
=1 - e QR061 AFE
19577 £ tox1}
OX1 ~=mfF
POST TRACK CONDITION
CHECKe
Y womecs
% 13904
(!: 19577
JSm=  OX1
FILE MASK VIOLATEDe
POST FILE PROTECT
AND COMMAND REJECTo
1X} e 303 XX === 38C XX e JAE X1 = 3BD XQ e OX0Q ~== 3AR
E 00011000 A E 00011000 & ’ E 00000100 E 00011000 EXIT YO HEAD ADVANCE
A FRe209DW FRe 39D A DWv24+D OR A 49FC A BX+249DC
(1X1} 0»ST3 (XX}
N e ameofioJ XX AR Xk =B 0x0 N KK
TRANSFER SEEK FILE Fi CHECK TO SEE IF INITIALE DR T80 RESET HEAD SELECT. SET ST3 IF COUNTER
MASK TO DW REGe DEFECTIVE FILE MASK ALLOWS BYPASS INDEX P S RUN TO FAR TO
NY SEEKSe 0 IF TEST AND SETTING ALLOW TIME FOR HEAD
EITHER TRACK INDEX PASSED LATCH ADVANCEe
CONDITION BIT IS ON QHO20e DO=1 IF
DNe SEEK FILE MASK IS
INHIBIY ALL SEEKSe
-]
g
) 420613 10/1:/766 | MRCH 2844 DATE 11/20/68 SHEET 1 QK200
o 420633 02/15/67 | NAME 2314/2844 (X: 3236 VERSION
4206568 31/13/68 | MODE MANUAL
PeNe 225 INDEX PRDCESSING
IBM CORPe SDD




L g g

NOT _ENDUGH TIME TO GET THROUGH ;

HEAD ADVANCEo WAIT ONE MORE REVOLUTIONe :

XX === 3A8 00 == 384 XX ——— 3A 1X === 3B

E 00011111 E 11101101 E 00010011 A j

A GPe315GL A GL+2375D A GLV193D 109DH i . H

QH200s AEE st | e Hmocemmn Sl | ", ~—QRO61 ADE
(Xx} C 19871 C 1sST7 (ox1) ;

s'z CARRY R CARRY R D=0 '

E3== %0 ==fA EQenm XX ==AB Gome BX wmfAC E6~  OX& «=AD , ,

LOAD THE 5 LOW TEST YO SEE IF TEST FOR HEAD 19« POST END OF CYLINDER

GRDER BITS OF GP PRESENT HEAD CARRY=]1 IF HEAD IN DH REGe 13ST7
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i ST4 TO BE PROCESSED mnnmv. RETURN
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