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, . Z_,, IKFMllllG AND USE OF R~GIST£RS J 
« ""' t:KU a WKl Tt:- PAU\ "ER"KOJ\ .. 

ERi • ADDRESS OUT 

ER2 • BUS OUT PAR ITV CHECK 

£R3 • CONTROL UNIT ENO OUTSTANDING (BUSY) 

ER4 = ALU CHECK 

ERS • NOT USED 

ER6 • 2 iHAN SWITCH 8 SELECT 

ER7 • HALT I /0 

STO c PROGRAM CONTROLLED BY CS FIELD. 

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

ST2 • TURN ON PERH?TTED BY CS Fl ELD. ACTUALLY 
TURNED ON BY D BUS BE ING NON ZERO (DNST21). 
TURN OFF BY PROGRAM CS FIELD. 

sn .. PROGRAM CONTROLLED BY cs Fl ELD. ALSO TURNED 
ON AND OFF AS A RESULT OF THE CARRY FROM THE 
ALU WHEN ARITHHETlC STATEMENT CONTAINS A C 
AFTER THE DESTINATION REGISTERS NAME. ALSO 
IS SOURCE OF CARRY IN CERTAIN ARITHMETIC 
STATEMENTS. 

ST4 = TURNED ON ONLY BY SERIAL-DESERIALIZER. 
TURNED OFF ONLY BY PROGRAM. IH READ .OP, 
ST4=1 SAYS BYTE HAS BEEN DESERIALIZED AND 
Pl.ACED IN OR REG. IN WRITE OP, ST4=1 SAYS 
BYTE HAS BEEN TAKEN FROM DR RE~ FOR 
SERIALIZING. 

ST5 : PROGRAM CONTROLLED BY CS Fl ELD. 

ST6 = PROGRAM CDNTROLL£D BY CS Fl ELD. 

ST7 = PROGRAK CONTROLLED BY CS FI ELD • ALSO TURNED 
ON BY SELECTIVE RESET. 

IEO =} 
I El = Rffl:R TO NOTE l. 

1£2 •ENABLE METERING IN 

1 E3 a } THESE THREE BITS 

I El+ = FORH AN EXECUTION CONTROL 

IE5 • CODE FOR IN LINES. 

IE6 =CHAINING IN-LINES 

I E7 = 2X8 SWITCH DIAGNOSTIC SYNt 

: ~ : } CONTROL UN IT ADDRESS 

IS3 ... 

I S4 .. DR I VE A SELECTED 

ISS • FILE OPERABLE 

I 56 = SPARE HDD. GATED ATTENTION 

157 = ANY GATED ATTENTION 

" " 
l 

FSO"" BUSY 

FS1 ""ON LINE 

fS2 .,. UNSAFE 

FS3 c WRITE CURRENT SENSE 

FS4 • PACK CHANGE 

FSS a END OF t1LINDER 

FS6 • f'IULTIPLE HOD SELECT 
FS7 • SEEK INCOf'\PlETE 

FT REGISTER 
FTO • CONTROL TAG 

FTl = SH CYLINDER ADDRESS TAG 

FT2 == SET HEAD TAG 

fT3 = SET DIFFERENCE TAG 

FT~ =ADDRESS MARK 

FT5 =AUXILIARY STORAGE CONTROL 

FT6 = BURST EVEN 

FT7 .. Fl LE SELECT 

FC REG WITH CONTROL TAG 

FCO = WRITE GATE 

FCl "" READ GATE 

FC2 • SEEK START 

FC3 = HEAD RESET 

Fc!i = ERASE GATE 

FC5 = SELECT HEAD 

FC6 = RETURN TO 0 

FC7 = HEAD ADVANCE 

NOTE 1; WITH THE CE-NORMAL-IN-LINE SVITtH IN CE 
OR IN-LINE THE MODE SELECT SWITCH SWITCH 
CONTROLS IEO AND lfl AS FOLLOWS: 

HODE SELECT 
SWITCH 

l:!OSITIDN lEO ill 
LOAD J J 

R(lUTlNE 1 0 

EP.ROR 0 l 

; ,..<::~;~,~ittSUlT 0 1 

>-:7.All OTHERS 0 0 

NOTE 2 : THE 0·1 FF. ADDR. IS DEF I NED TO BE ":lfE 
COHPltHENT Of THE DIFFERENCE BETWEEN 
lliE OLD ADDRESS AND NEW ADDRESS. 

EXAMPLE: FOR A DIFFERENCE OF l CYLINDER 
BETWEEN OLD ADDRESS ANO NEW ADDRESS, 
DIFF. ADDR. EQ.UALS Jl11il10. 

• 
T 
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FC REG WITH SET CYLINDER TAG 

FCO • CYL 128 

fCI • CYL 64 

FC2 • CYL 32 

fC3 "" CYL 16 

fel.t "" CYL 8 

FC5 "' CYL 4 

FC6 - CYL 2 

FC7 • CYl t 

FC REG ~ITH SET SIGN ANO HEAD TAG 

FCO .. FORW\RD 

FCl a SELECT LOCK RESET 

Ft2 = NOT usm 
FC3 = HEAD 16 

FC!t = HEAD 8 

F~S "" HEAD 4 

FC6 = HEAD 2 

FC7 "' HEAD 1 

• 
I 

fC WITH SET DI FF. TAG {REFER TO NOTE 2) 

FTO = DIFF. ADDR. 128 

fT! = OIFF. ADDR. 64 

FT2 e Dlff. ADDR. 32 

FT3 • DIFF. ADDR. 16 

FT~ = DIFF. ADDR. 8 
FT5 = DIFF. ADDR. 4 
FT6 = DIFF. ADDR. 2 
FT7 ° DIFF. ADDR. 1 

SL REGISTER DECODE 

• 

SL IS ONLY A CA DECODE AND tS N~ A REGISTER. 
A MICROPROGRAM STAITHENT OF SL GATES THE DRIVE 
SELECTED LINES (B THRU J) FROM llrE F!LES ONTO THE 
"A" BUS. f>RIVE B SELECTED GATES INTO BIT 0 AND 
C GATES INTO BIT 1. ETC. (DRIVE A GATES INTO THE 
tS4BIT). 

• 
6 

Sl IS ALSO USED TO ENABLE THE CATCH UP HARDWARE IH 
THE WRITE HOD£ OF OPERATION. 

DATE 

NOV 66 

HAR 67 

JAN 68 
16AUG68 

• • • • • • • 
I 1 

. SW REGJSTER 
.. 

S\r/O DEVICE RESERVED TO CHANNEL A. 
SWJ DEVICE END--PACK CHANGE-CHANNEL A. 

SW2 DEVICE EN~--SEEK COHPlETE--CHAHNEL A. 
SW3 SEEK IN PROGRESS--CHANNEL A. 
SWif DEVICE RESERVED TO CHl\NNEL B. 
SW5 DEVICE END--PACK CKl.NGE--CHANNEL B. 
SW6 DEVICE END--SEEK COMPLETE--CHANNEL B. 

SI,/"/ SEEK IN PROGRESS--CHANNEL B. 

tG REGISTER 

IGO WRITE LATCH 

JGJ RESET OPERAT!ONAL rtt LATCH 

DROPS OPl-IH TO CHANNEL. DECATES 

STAT-IN AND ADOR-JN. 

1G2 READ LATCH 

JG) . REQUEST IN (GATED BY NOT SUP/0) 

1G4 POLL ENABLE 

RAISES REQUEST IN WHEN ATTENTION IS 

RECEIVED FROM A FILE. 

165 STATUS IN 

1G6 WITH OPL-IN UP: 
DATA TRANSFER 

HOT S UPPRESSA.BLE 

WfTH OPL-IN DOWN: 

REQUEST IN (NOT 

GATED BY SUP/0) 

lC7 ADDRESS IN 

TURNS ON OPERATIONAL IN; RAISES 

ADDRESS IN l.IHEN ADDRESS OUT IS DOW. 

STATUS CODE PRESENTED TO CHANNEL 

!!I HEAN ING 

0 ATTENTION. NOT USED. 

l STATUS MODIFIER SH WHEN SEARCH HAS BEEN 
SATISFIED Ofl \.t!EN CONTROL UIUT tS BUsY. 

2 CONTROL UNIT END. 

3 BUSY 

4 CHANNEL END. 
5. DEVICE END. 

6 UNIT CHECK: ERROR IN FIL£ OR CONTROL UNIT. 

7 UNIT EXCEPTION .. END OF FILE. 

EC NUMBER DATE EC NUMfsER '11 CROPORGR.At'I DEFINITIONS 

420613 MEANING & USE Of REGISTERS 

420655 DA'TEj NOV 66 PIN 1 2244551 

• 

A 

B 

c 

D 

E 

420662 1 TYPE 1 2314/282tlt 

42o664 DDIJ QA020 . 
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CO'*"ND EXECUTION BYTE 

TH fS BYTE CODE HAY RES I DE IN EITHER THE OP REG I STER OR 
THE BY REG~STER. IN EXECUTING A READ,. WRITE OR SEARCH 
OPERATION, THIS BYTE CONTAINS INFORMAT!OH INDICATING 
THE TYPE Of OPERATION AND HllDICATING WH !CH PHASE Of THE 
OPERATION IS CURRENTLY IN PROGRESS. THE CODE IS 
GENERATED HITERNl\LLY IN THE MICROPROGRAM, St.IT ODES HAllE 
SOf'IE S IHU.AfUTIES TO THE C~ND BYTE CODE. 

BIT 0 USED TD INDICATE WHETHER THE OPERATION HAS BEEN 
TRUNCATED {CO~~D/OUT GIVEN IN RESPONSE TO 
SERVICE/IN). IN FLAG BYTE PROf.ESSENG. LOAD 
COUNTS. READ/tlOCKtllh SEARCH, saw. BURST 
BYTE PROCESS ING OR GAP SPACING RCIJ'NNES. 
TRUHCA Tl ON IS NORWi.LL 'I' I ND l CA TED IF BIT 0 
IS ON. lN STATUS PRESENTATION, WRITE OR OTHER 
ROUTINES, TRUNCATION IS INDICATED IF BIT 0 
IS OFF. IN THE EARL V PHASES OF A COMMAND 

----E-XitlJTION, BIT 0 WIV INDICATE A HULTITRACK 
OPERATION RATHER THAN INDlrAT ING TRUNCAT IOH. 

BIT J INDICATES SEARCH {OR SCAN) Hf. 

BIT 2 INDitATES SEARCH (OR SCAN) EQUAL BITS 1 AMI) 
2 TOGETHER INDICATE SEARCH (OR SCAN) Hi OR. 
EQUAL. IF BIT 7 IS ON OR THE SEARCH (OR SCAN) 
OPERATION HAS BEEN COMPLETED (i.e., IN BURST 
PROCESS ING OR CLOCK I NG Ii.OUT INES AFTER LAST BYTE 
IS COMPARED), THEN BIT 2 lS SET OR R£SEi SO 

TifAT t'i IS ON ONU IF STATUS MODIFIER IS TO 
BE PRESENTED IN ENDING STATUS AND BIT 1 
HAY BE SET TO INDICATE SEARCH. (OR SCAN) 
COMJ1.GiND IN CASE BtT 2 IS TURNED OFF. 

BJT 3. 4 AND 5 FORM.A CODE WHICH INDICATES WHAT TYPE 
Of FIELD IS TO BE PROCESSED NEXT OR IS 
CURRENTLY BE ING PROCESSED AND INDICATES 
WHETHER CLOCKING IS TO OCCUR IN THAT FIELD. 
CLOCKING REFERS TO ntE PROCESS Of' SPACING 
OVER A F I ElD BY READ I NG THE FI ELD I NTERMLL Y 
tN THE 2314 WITHOUT DATA TRANSFER TD THE. 
CHANNEL.. (CLOCKING MAY BE REQUIRED· TO 
ACCESS A FIELD, SUCH AS A KEY FIELD, WHICH 
IS NOT tHMEDIATELY PRECEDED B\I AN ADDRESS ·KMU<.) 
BIT 7 IS Al.SO USED TO INDICATE C.LOCKU4G IN 
SOME CASES. IN FLAG BYTE PROCESSING, READ/ 
CLOCKING AND BURST BYTE PROCESS ING ROUTINES, 
STO=l OVERRIDES THE CODE INDICATED BV BITS 3, 
4 .ANO 5 AND STO INDICATES CLOCKING Of HOME 
A1>Da£SS. THE CODE IS: 

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

001 COUNT FIELD, OPERATlOff WILL TERMIMTE 
AT END OF COURT FIELD. NUT CLOCKING. 

010 HOME ADDRESS FIELD. BIT 7=l INDICATES 
CLOCKING IF NOT IN SEARCH/SCAN ROUTINE. 

Oll KEV FJELD. NOT CLOCKING. 
100 CLOCKING COUNT FIELD. OPERATION 

COMMENCES IN TliE 'KEY FIELD. 
lCl CLOCKING COUNT FIELD •. WHEN FINISHED 

WITH COUNT FIELD. PROCEED CLOCKING 
IN KEY FIELD. 

110 DATA FIELD. IF BIT 6=0, THEN BIT 7•1 
tND ICATES Cl.OCKING. 

111 CLOCKING KEY FIEU>. 

-

• • • • • • • 
t:OMMAND Et;ECUT ION BVTE (CONTINUED) 

NOTE THAT BIT 4=0 IMPLIES COUNT ffElD AND BiT 3-i ~~.PLIES 
DATA FIELD WHEN HOT CLOCR!NS. 

BIT 6 INDICATES A READ CO~ND 00 iF BrTS 1 OR 2 ARE cm. 
!NfHCATES FILE SCAN COMMAND., fi!TS 1,2 Af~D 6 OFF 
INDICATE WRITE COOHAND. 

!HT 7 WIY INDICATE CLOCKING OF HOME ADDRESS OR.DATA 
FIELD AS INDICATED ABOVE. OTHERWfSE, INDICATES 
AN UNEQUO.l COMPARE HJ\S OCCURRED tN A SEARCH 
{OR SCAN) OPERATION. 

THE COMMAND EXECl.rrlON BYTE IS FORMED IN THE BY REGISTER 
DURING COMMAND DECODE AND RESIDES IN THE 8V REGISTER JN 
TliE INITIAL STATUS PRESENTATION ROUTINES. IN THE READ/ 
CLOCKING, SEARCH/SCAN, WRITE, INDEX PROCESSING, FLAG BYTE 
PROCESSING, LOAD COUNTS, BURST BVTE PROCESSING, GAP 
SPACING AND GAP WRITING ROUTINES, THE COMHANJJ EXECUTION 
BYTE RESIDES IN THE OP REGiSTER. 

OP REGISTER 

• 

IN THE Tl1'tER S UBROUT !NE OR INDEX S UBR.OUl I NE, IF OPS-1 • 
TH£N THE· OP REG I STER CONTA I MS THE RETURN ADDRESS TO RETURN 
THE PROPER POINT rn END PROCEDURE-TIMED OR CHAINED 
RESLECTION. IF 0?5;0, THEN BIT ASStGNHENTS ARE LIKE 
THOSE IN INITIAL STATUS PRESENTATION, WOT WRlTE IMMEDIATE. 

IN HHTIAL STATUS PRESENTATION, NOT WRITE tHKEDIATE, AND 
IN MOST Of INITIAL STATUS PRESENTATION, INTERFACE TO 
ROUTINES, THE BITS OF THE OP REGISTER HAVE THE FOLLOWING 
ASS IGNttENTS: 

BiT 0 NOT USED 

BIT l ORIENTATION IS AT ENI> OF DATA FIELD AND AN 
-'.DDRESS Kll.RK OPERATION FOLLOWS. 

BIT 2 OVERFLOW RECORD OPEAATtON IN PROGRESS. !N 
THIS CASE, THE WRfTE ROtrrlNE AAS RETURNED TO 
THE INfT IAL STATUS ROUTINE TO SHUT OFF WRITE 
AND ERASE G.~ TES, BUT THE IN ITlAl STATUS 
ROUTINE DOES NOT PRESENT STATUS. THtS OCCURS 
AFTER EACH SEGMENT EXCEPT THE LAST ON AN 
OVERFLOW RECORD UPDATE OPERATION. BIT 7=1 
INDICATES LAST SEGMENT (END OF FILE). 

BtT 3 

BIT 4 

BIT 5 

BIT 6 

OPERATION Wtll. B£GtN B'f lOOKlNG FOR ADDRESS 
W.RK AND/OR INDEX POINT. nus BIT IS ALSO 
ON FOR CONTROL/SENSE O?ERATJONS. 

INDEX POINT HAS BEEN DHECTED SINCE COHPLETJDN 
OF PREVIOUS COHHA.ND. 

ALWAYS OFF. 

DO NOT CHECK FOR HISSING ADDRESS "'RK ON THIS 
OPERATION. THIS BIT IS SET fF THE UNORIENTEO 
STATE EXISTED PRIOR TO THIS {READ OR SEARCH) 
CmtH\ND. 

' 
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OP REEiSTER (CONTINUED 

S~T 7 THIS IS A CONTROL OR SENSE OPERATION. 
INOlCATES END OF F!lE If 8tT 2~1. 

IN READ/CLOCKING. SEARtH/5CAN, IWDEX PROCESSING, 
Fi.AG BYTE PROCESS ING, LOAD COUNTS, BURST BYTE 
PROCESSING, GAP SPACING, GAP WRITING AND WR!TE 
ROb'TINES, THE OP REGISTER CONTAINS THE COMMAND 
EXECUTION BYTE (PREVIOUSLY DESCRIBED). EXCEPT 
THAT !N THE WRITE ROUTlNE, THE FOLLO'.tlNG 
ASSl6NH£NTS EXIST: 

BIT l iNDICATES WRITE DAT.£!. IH-llNE ROUTfHE. 

BIT 6 INDICATES THAT THIS IS A FORMlTING TYPE 
OF WRJTE OPERATION. ALSO INDICATES RO 
WHEN WRITING GAP BEFORE COUNT F !El~. 

Bil 7 il\IDICATES DATA LENGTH OF ZERO, FOR 
END-Of-FltE PURPOSES. ALSO INDIC.ATES 
IN-UHES. 

NOTE THAT OP4=0 WITH OP5..,i CANNOT OCCUR UI THE 
WRITE ROUTINE ON NORMAL WRITE OPEAATIOHS. THIS 
COMBINATION IS THEREFORE USED TO INDICATE A 
SPACE COUNT OPERATtOH. 

GP REGISTER 

BtTS O • 1 AND 2 HAVE THE FOLLOW ING ASSIGNMENTS 
(All ROUTtNES): 

000 TriE INFORW\l ION STORED iN GP IS BtN!.RY­
tOOED. SENSE INFORMP.TION. 

001 THE INFORHl\TION STORED IN GP IS 
BINl\RY-CODED SENSE INFOftKl\TlON. 

010 THE INFDRK\TION STORED lN GP fS 
BINARY-CODED SENSE INFORMATION. 

01 J ALLOW ALL WRITE COHKO.NDS flLE 
MASK. 

100 NO FILE MSK HAS BEEN ISSUED IN 
THIS CHAIN. 

IOl INHIBIT WRITE HA AND WRITE RECORD 
ZERO COHHANDS. 

110 INHIBIT All Forutl.TTING WRITE 
CfJl'Utl:\NDS. 

111 I NH t BIT ALL WRITE COHMNDS. 

BITS 3,4>5>6 AND 1 ARE USED IN THE BINARY SENSE. 
INFORf#ATION CODE WHEN GP IS HOlDIHG SENSE iNFORl'tt\TlON. 
OTHERWfSE (IN All ROUTINES), BITS 3~4.5.6, AND 7 
ARE USED IN STORING THE CURRENT SEEK (HEAD) ADDRESSe 
WHEN EHTS 3.4~5~6, AND 7 ARE ALL ON, NO SEEK HAS 
REEN iSSURED IN THE CURRENT CCW CHA IN. 

DATE 

6 I 7 

FR REfilil.SJ! 

THE B~TS OF THE FR REGJSTER HAVE TH£ FOU..OWIHG 
ASSIGN~EffTS IN All ROtrrfNES: 

S!T 0 ASSOCIATED WITH BIT 0 Of THE Ff.AG BYTE Of 
A COUNT FIELD. THIS an orFFERS !ii! AHV 
TWO SUCCESSIVE RECORDS AND IS USED TO 
DETECT A HISS !NG ADDRESS !'111.RK STn~now. 

BIT l ASSOCIATED WITH BIT l OF THE Fl.AG BYTE 
Of A COUNT Ft ELD. TH IS BIT IS USED TO 
INDICATE THAT AN OVERFLOW RECORD IS il£HiG 
PROCESSED. 

BJT 2 CNDEX PASSED LATCH. THIS BIT IS USED IM 
DETECTING WHEN INDEX HAS BEEN PASSED lWltE 
FOR PURPOSES OF AVOWING AN IHFIHfTE LOOP 
IN A CHANNEL PROGRAM. WHEN INDEX POINT IS 
PASSED A SECOND TIME m tERTAIH SEQUERCES, 
A UNIT CHECK (NO RECORD FOUND) tHTERRUPT 
OCCURS. 

BIT 3,4 USED IN STORING THE SEEK FILE MASK. 
B frs 3 All!D 4 HAVE THE FOLLOW I N.G 
ASS I GtmENTS: 

00 PERMIT AU. SEEKS AND RECALIBRATE 
01 PERMIT SEEK CCHH AND SEEK HH 
10 PERMIT SEEK HH 
11 tNHIBIT All SEEKS 

BIT 5 NOT USED. 

BIT 6 ASSOCIATED WITH BIT 6 Of TH£ HOME ADDRESS 
OR RECORD ZERO ff.AS BYTE. um Ir.ATES THAT 
THE TRACK IS DEFECTIVE. 

B.fT 7 A&SOCIAT£1> ·WITH BIT 7 Of THE FLAG BYTE., 
INDICATES AN AlTERfli!\TE TRACL 

Kl REGISTER 

IHTS 0 AND l HAVE THE FOLLOWING ASS IGM*EHTS DURING UNTffEO 
END PROCEDURE AND INITIAL SELECTIM. 

1 J SENSE CODE IN DH N.l~IN CHANN£l AND FllE 
CONNECTION 

I 0 SENSE COOE IN DH, B1rr HAS BEEN SENSED. BREAK 
CDNTINGENT CONNECTION. 

() l SENSE CODE IN DH. FILE COHH£CTION BRGKEN &Ur 
MINTA IN CHANNEL COHNECTIGN. 

0 0 HO SENSE .CODE STORED. 

BITS 3.4 AND 5 HAVE THE FOLLOWING ASSIGNMENTS DURING 
CHAINED RESELECTION AND CGHHAND DECODE. 

0 0 0 
l 0 0 
0 1 0 
0 0 1 
0 1 1 
1 I 0 

UNORIENTED 
INDEX HAS BEEN PASSED 

AT EHD OF H.A. 
AT END OF COUNT FIELD 
AT ENO OF kEV ~1£LD 
AT END OF DATA FIELD 

BIT 7= 1 if AN UNSAFE OCCURED AFTER A VRITE OPEMTH'JN. 

EC NUMBER DATE EC NUMBER REGISTER USAGE CONVENTIONS 
HAR 67 420655 

APR 67 420656 DATEj MAR 67 PIN j 2250864 

12NOV68 420664 J TYPE j 23 l 4/~ 

IBJ4 QA022 

• 

c 

.D 
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EXPLANATION OF INFORMATION WITHIN tUCROPROGRAK BLOCKS 

. UME 8 

LEn SIDE-TWO OR THREE DIGIT LEG IDENTIFIER. 

RIGHT SIDE-ENTIRE HEX ADDRESS OF THE WORD. 
THIS IS THE ADDRESS t.ttlCH MUST BE PLACED IN 
ROSAR lN ORDER TO READ OUT THE WRD. 

WHERE APPLICABLE. CONTAINS AS EMIT VALUE 
REPRESENTING A BINARY PICTURE Of THE CK 
Ff EU> WHEN USED AS A CONSTANT. 

A...L. U. STATEMENTS 

A.l.U. sYKBOI.$ 

+ MEANS TRUE ADD 

- MEANS COMPLEMENT ADD 

.. MEANS AHDED 

fl MEMS OREO 

~ MEMS EXCLUSIVE ORED 

MEMS SET urro 

MOT ASSU'iNBl 

ST REG SIT MD RESET STATEMENTS WiCH 
ESTABLISH CS FIELD 

BRANCH STAT&.ENTS (CH AND Cl FIELD) 

REPl.ACABLE WRD CODE. THE R.W.C. DEFINES 
ALTERNATE MICROPROGRAM STATEMENTS i.tilCH 
HUST BE USED WHEN OPTIONAL FEATURES ARE 
INSTALLED. THEY ARE ADD!TIONS TO OR 
REPLACEMENTS FOR lHE BASIC PROGRAM. 

REPLACABLE \!IJRD CODE: 

I MEMS OR. 

• HEANS MD. 

1 .,, BUFFER 

2 = 2 CHAN SlrliTCH 

3 ""' 2 liC 8 SWITCH (281W AITAtMKEl'fl} 

LEFT SIDE 2 CHAR DM\#Ul1G COORD. 
f!!tl!! - 2 OR 3 CHAR LEG SELECTOR wffft:H 
IDENTIFlES THE BRANCH COHDITiONS FDR lriE 
NEXT ADDRESS. THE CN5 iiiT IS rnou:ATED 
BY THE THIRD CHARJ.tTERe 
RIGHT SIDE - 2 CHAR SOX SERIAL 

• • • • • • • • • • • • • • • • • 
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RESENTED TO CHANNEL OH SEli!SE COM~ffD Bl~ARY COOED SENSE JNFORHATION POSTED IN GP OR DH 

BYTE 0 

BfT 0 COMMAND 
REJECT 

BIT 1 INTERVENTION 
REQUIRED 

.B fT 2 BUS-Otrr 
PARITY 

BIT 3 EQUIPHENT 
CHECK 

BIT 4 DATA 
CHECK 

BIT 5 OVERRUN 

6 IT 6 "ffiACK 
CONDfflON 
CHECK 

BIT 7 SEEK 
CHECK 

DATA CHECK 
IN COUNT 
flELD 

TRACK 
OVERRUN 

END Of 
CYLINDER 

INVALID 
SEQUENCE 

NO RECORD 
FOUND 

FILE 
PROTECTED 

HISSING 
ADDRESS 
HARK 

OVERFLOW 
tNCOMPLETE 

BYTE 2 

UNSAFE 

SERIALIZER 
CHECK 

ALU 
CHECK 

UNSELECTED 
FILE STAlUS 

BYTE 3-::, 

BUSY 

ON LINE 

UNSAFE 

\IR ITE 
CURRENT 
SENSE 

PACK 
CHANGE 

END 
CYLINDER 

MULTIPLE 
MOD SELECT 

SEEK 
INCOMPLETE 

THIS SENSE BYTE CONSISTS OF THE FILE STATUS ltNES REFLECTED AT 
THE TIME THE BYTE IS ISSUED. 

!.!IL! 
BIT 0 

SIT 1 

BITS 2 AND 3 

srrs 4 THRU 7 

INDICATES "WRONG LENGTH RECORD" (BUFFER ONLY). 

INDICATES "OUTSTANDING STATUS" (BUFFER ONlY) 0 

UNUSED 

INDICATE THE PHYSICAL DEVICE ADDRESS OF THE SELECTED 
DEVICE ACCORDING TO THE FOLLOWING BINARY CODE: 

PHYSICAL DRIVE SELECTED 

A 

f} 

c 
D 

E 

F 

IS 

fl 

J 

NONE 

BITS 4 THRU 7 (HEX) 

0 

2 

3 
4 

5 
6 

7 
fl 

F 

THE L",ST t;;t,;TffV npi SHOUU') Oi>:LY 01!'.:Ctm WH!n.l ·nu: MOD 
SEu::c-r OF THE ,f.,i)!}f'UESSED [)E\l'lCE IS MOT l~SERTED. 

BYTE 5* 

THIS S'rfE IS l),UIAV~. H:l\I', £XtEFT w!H'!;'.N O\fc\:: 1.'.'Uj~! H-'t0~P:J:tE ()Cc;Ur5 (?;'('IT i, !HT 1). if-
OVERFlor~..r ~Nt:ml~PlrtT[ OCCURS. 8VTE 5 tl[FLEC .. ~~ TME ~HA~'~r-a:L CO?-l~"6f\NO ·w w.~ n~ !?}t[~t~;rlE$~1~ 

DECIMAL 
~ 

0 

2 

6 

7 

9 

10 

12 

13 

14 

28 

32 

50 

52 

53 

NOTE 2: 

WHEJ~ rHE fRRC'il?, '1.Ir:...s i)[';"Ef.TED DUR !Nt; 'TME Nt)J,\ ...fORl>'/'l.T: l NG RECOR.!:) OVEflFL.OW 01-"ER/i(i ;t';lf';,~ :SIEtrlS!f. 
BY'fE 5 !~ STORFD !N THIE 0£ f:!CG !STER,, 

l 

NAME OF CODE 

COMMAND REJECT 

INTERVENTION REQUIRED 

BUS OUT PAR I TY 

DATA CHECK 

OVERRUN 

TRACK CONDITION CHECK 

SEEK CHECK 

TRACK OVERRUN 

END-OF-CVUNDER 

NO RECORD FOUND 

Fl LE PROTECTED 

MISSING ADDRESS HARK 

HO RECORD FOUND-HA OR RO 

COHKANO REJECT AND SEEK 
CHECK 

INVALID SEQUENCE AND 
COMMAND REJECT. 

FILE PROTECTED AND COMMAND 
REJECT 

PAGES ON WHICH CODE IS POSTED 

QPlOO, QGl70. QP02S 

QBO]O 

QD110,QGD40 ,QG170,QP185,QR03 l 

QK030. QR03 J. QJtOlt I 

QD1DO,QDl20.QE061,QE090,QJOll,QLD30.QN065, 
QP090,QP100,QP120,QP185,Q.R031,QRDl+l 

QG120, Qli200, QJOl 1 

QB07-0, Q8080, QGl20, Q>t22.0 

Q.0120, QEOJO, QP189 

r»t210 

~061.Q.ff 020 

QD040, (Ji200 

QJ02 l • QJ031 

Qli010-(SETS BITS ~ AND 6 IN SENSE BYTE 1) 

QGOl+O 

QDl 10. Q.D 120, QH2 IO 

QDD90, QD 100 

UNSAFE AND EQUIPMENT CHECK QB070. QE03D, QE090. QPOlO, QPlel, QSo80 

SERIAUZER CHECK AND EQUIP. QPJ85 
CHECK 

ALU CHECK ANO EQUIP. C~EO\ 

UNSELECTED FILE STATUS AND 
EQUIP. CHK. 

DATA CHK IN COUNT AND DATA 
CHECK 

®lOO. QN030 

QB070 

QRD31 • QR041 

AFTER ENDING STATUS, THE ABOVE CODE !S STORED IN THE DH REGISTER UNIU A 
SENSE COMMAND !S ISSUED; AT WHICH TJHE THE INFORMATION IS DECODED INTO 
SENSE BYTES O. 1 AND 2. BIT 0 IN DH IS TURNED ON IF THE ERROR OCCURED 
D!JRIN_G A NON-FORMATTING OVERFLOW RECllRD OPEMT!ON. 

" 
I 

A 

8 

D 

E 
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2 l 3 I ' l 5 l 6 l 7 

• 
~ 

HEX BINARY CODE HEX HEX BINARY CODE HEX aHWCO TYPE COl1MND CODE CODE 
COMMAND lYPE CONIAND t-SINGLE TRACK HUL Tl -TRACK CODE SINGLE TRACK "ULTl-TRACK CODE 

0 1 2 3 It 5 6 7 0 1 2 3 It 5 6 7 0 I 2 3 '4- 5 6 7 0 1 2 3 ,. 5 6 7 

CONTROL NO-GP 03 o· 0 0 0 0 0 1 1 WRITE WRITE COLNT-KEY-DATA (2) 01 0 0 0 0 0 0 0 1 
SEEK 07 0 0 0 0 0 I 1 I WRITE DA'IA 05 0 0 0 0 0 1 0 1 
SEEK CYLINDER OB 0 0 0 0 1 0 1 1 WRITE KEY-DATA OD 0 0 0 0 l 1 0 1 

8 
SPACE COUNT OF 0 0 0 0 1 1 1 1 ERASE 11 0 0 0 1 0 0 0 1 
RECALIBRATE 13 0 0 0 1 0 0 1 1 WRITE RO 15 0 0 0 1 0 1 0 1 
RESTORE (I) 17 0 0 0 1 0 I 1 l lilUTE HOME ADDRESS 19 0 0 0 1 l 0 0 1 
SEEK HEAD 18 0 0 0 I I 0 1 1 WRITE COIMT-KEY-DATA ID 0 c 0 1 I I 0 1 t--
SET FILE MASK IF 0 0 0 1 1 1 1 l 

llElEASE DEV I CE 9't I 0 0 1 0 I 0 0 

IDERVE DEV I C.E 84 I 0 1 1 0 1 0 0 SEARCH SEARCH E(IJAL ID 31 0 0 1 1 0 0 0 1 1 0 1 1 0 D 0 1 11 
SEARCH HIGH ID 51 0 1 0 1 0 0 0 1 1 I 0 1 0 0 0 1 DI 
SEARCH HIGH-EQUAL ID 71 0 1 1 1 0 0 0 1 1 1 1 I 0 0 0 1 Fl c 

TEST 1/0 00 0 0 0 0 0 0 0 0 SEARCH EQJAL KEY 29 0 0 1 0 1 0 0 1 1 0 1 0 1 0 0 I NJ 
SENSE SENSE 1/0 04 0 0 0 0 0 1 0 0 SEARCH HIGH KEY 49 0 1 0 0 1 0 0 I I 1 0 0 I 0 0 I C9 

SEARCH H IGH-EQlPtL KEY 69 0 1 1 0 I 0 0 1 1 1 1 0 1 0 0 I E9 
lEAD READ IPL 02 0 0 0 0 0 0 1 0 1 0 0 0 0 0 1 0 82 SEARCH EQJAL HC»\£ ADDRESS 39 0 0 l l l 0 0 1 l 0 I 1 1 0 0 1 19 

READ DATA 06 0 0 0 0 0 1 1 0 1 0 0 0 0 1 1 0 86 SEARCH ECIJAL KEY-DATA 2D 0 0 1 0 1 1 0 J 1 0 1 0 1 1 0 1 AD i--
READ KEY-DATA 0£ 0 0 0 0 l 1 1 0 1 0 0 0 1 1 I 0 8£ SEARCH HIGH KEY-DATA 40 0 1 0 0 1 1 0 1 1 1 0 0 1 I 0 1 CD 
READ COUNT 12 0 0 0 1 D 0 1 0 1 0 0 I 0 0 1 0 92 SEARCH HIGH-EQ.Ut\L KEY-DATA 60 0 1 1 0 1 1 0 1 1 1 I 0 I 1 D 1 ED 
READ RO 16 0 0 0 1 0 1 1 0 1 0 0 I 0 1 I 0 96 CONT I NUE SCAN E(lUAL 25 D 0 1 0 0 1 0 I I 0 I 0 0 I 0 1 AS 
READ HC»\E ADDRESS lA 0 0 0 J t 0 1 0 I 0 0 I 1 0 I 0 9A CONT I NUE SCAN HI CH ltS 0 I 0 0 0 1 0 1 1 1 0 0 0 I 0 1 cs 
READ COUNT-KEY DATA IE 0 0 0 1 1 1 1 0 1 0 0 1 1 1 I 0 9E CONTINUE SCAN HIGH-E(IJAL 65 0 I 1 0 0 I 0 1 I 1 1 0 0 I 0 1 f5 

D 
CONTINUE SCAN NO COl'IP. SS 0 1 0 I 0 1 0 I I I 0 1 0 I 0 1 DS 
CONTINUE SCAN SET CDfV'. 35 0 0 1 1 0 1 0 1 1 0 1 0 0 1 0 I BS 
CONTINUf $CAN SET tOMP. 75 0 I 1 1 0 1 0 1 I I 1 1 0 I 0 1 F5 

. r-

E 

""' . 
NOTES: 

1. NO OPERATI~ JS PERFORHED. DATE EC NUMBER DATE £C NUMBER 2314/tol'V1AND COOES 
2. USED \ftEN f'9RHATTING AN OVERFLOW RECON>.SEDMEIT. NOV 66 420613 

HAR 67 420655 DATEj NOV 66 ,,, .. 22 .... 553 
. J TYH 2311t/21M 

DM 9AO..O 
f.1 

- . 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
l 2 1 3 ... l 5 l 6 J 1 

.. . 
-

.• 

·-- A 
TROS TAPE (~l BIT) __... 19 21 23 25 27 29 31 33 35 37 39 41 43 45 fo9 11 13 15 01 03 05 07 47 42 00 02 04 06 08 10 12 14 16 18 20 22 J'l4 126 28 30 32 34 36 38 40 rr 46 .. 
WORD BIT POSITION ~ 00 01 02 03 04 05 06 07 08 09 10 11 12 13 11+ 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 ~6 37 38 39 fl.o li 1 li2 lt3 41.t 45 Z.6 . 
Fl£LD NAM£ .. _....,. ·CA FIELD CB CK Fl£LD Cl FIELD CH FIELD PA PS CN FIELD PN CD FIELD CD CV cc cs PC CA 

'°" 
" ~ ' . . 

A A 1--
FIELD ·air POSITION __.,.. 1 2 3 lt 0 1 0 I 2 3 .. 5 6 7 0 0 0 1 2 3 4 5 0 0 1 2 3 0 0 0 I 2 0 1 2 3 0 0 0 
BI NARY VALUE __.,. 8 ,. 2 l 2 1 12864 32 16 8 4 2 1 - - - - - - - - -- -- -- 8 4 1 1 16 1 .. 2 1 8 4 2 l -- 16 -
USE __.... IA REG 001.Y B ENT W REG OR 8 REG ENTRY BRANCH BRANCH p P NEXT ADDRESS XO-S p DEST I NAT I ON ALU CONTROL ST CONTROL : ... 

.. 
fil ~w B ·. EXCEPT ON A-X ~ fil SEE NOTE lt 
16 0 NONE STOP NONE (O} (0) N ff STATEMENTS WHEH ·H D A+B 

- D NOT USED N N 

17 1 GL SC BY (1} (1) 0 0 THE NEXT ADDRESS 0 GL BT A+B+J- D o -sr4 0 0 
18 2 BY FS tK ST3 STO T T IS THE CONTENTS T BY WH A.8 __..., D 0 ........ sTI T T 
19 3 IH BX DR STS OP6 E E· OF THE REGISTER E Wl. AnB 

- D 
I -sn E E 

t-20 ,. FR DR ST] ST2 2 2 DEFINED BY THE CA 2 FR AH A+B -oc 0 _..,.STD 0 

21 5 KL ER D-0 ST4 FIELD JN THE ALU KL AL A+B+l-DC 1 ....... sro 2 3 

22 6 DL IE A --.. x ST6 STATEMENT DL BH A+B+C _.,..DC 0 _,...ST5 

. - 23 7 DH OA INLIN BUF CN5 IS SOKETIKES DH BL A-yB .....,... D 1 ~TS .. 

. 2lt 8 OP ex SERVO K-W SHOWN AS A 1 OR 0 OP ex A-B ._ D o -s12 c 
25 9 GP IS SORSP CARRY IN THE LEG SELR GP BX IA-B+I - D 

DNST21 
NOTE l 

26 10 SP UR SELTO COHMO \MEN IT IS USED UR SP !A.-B - D 0 ......sT3 
21 11 DW SL OPJ SUP PO AS A CONTROL OF DW SW jAn-B .....,. D 1 -....513 
28 12 \Ii AH OP3 ld>CPR CERTAIN REGISTERS DR lE IA-B .....,.DC 0 -sr6 
29 13 WI.. AL OPS OPO n IA-B+l _...DC 1 _..ST6 ....... 
38 JJt SW BH INDEX OP2 FC IA-B+c ..... oc 0 ...... ST] 

31 15 BC BL OP] OP4 JG ~B -o 1 -sT7 

D 
.. 

NOTES: 
1. DNST2l SAYS. SET ST2 TO l If D BUS IS NON-ZERO. ST2 IS NEVER SET TO ZERO BY THIS STATEMENT. 
2. PA IS PARITY BIT FOR ADDRESS OF THE WORD READING OUT PA; ·-

'PS tS PAiUTV BiT f'OR tA, CB, 'CK, tt.. CA ALT, 1'A, at t-

PC IS PARITY BIT FOR CD, CD ALT• CV, Ct, CS, f'C 

PN lS PARllY BIT FOR CN AND OK 

3. OM IS ACTIVE WHEN A WORD IN AN ODD MODULE IS ADOAESSED. 

4. CC DECODE OF lt..S OR 6 SETS ST3 WITH CARRY OUT (DC). ' E 
CC DECODE OF 6 SETS CARRY IN WI TH CONTENTS OF ST) ( +c). 

DATE EC NUMBER DATE EC NUMBER FiEU> DECODE ASSIGNMENTS 
NOV 66 420613 

HAR 67 420655 DATE} NOV 66 P/N j 224lt554 --

JUL 67 420659 , ] TYPE j2314/2844 

- 12NOV68 42066lt 
IBJ4 QAOSO 



•••••••••••••••••••••••••••••••••• 
I 2 J 

TAPES 0-63 

CN PN co CV 
0 1 2 3 4 5 0 1 2 3 4 1 0 

0 6 8 10 12 14 16 18 20 22 24 26 

0 6 8 10 12 14 16 18 20 22 24 26 

NOTES: 
1. LAY TAPE ON TEMPLATE TO READ PROGRAMMED DATA. 
2. NUMBERS 0 THRU 47 ON TEMPLATE INDICATE TROS TAPE 

(SAL Bl T) POSIT ION. REFER TO QAOSO. 

s 6 1 

A 

NOT USED 

cc cs PC PS 
8 

1 2 0 1 2 3 OM-000 MODULE BIT 
1 PUNCH HOLE 

A WORD 

E 

DATE EC NUMIER DATE EC NUMSER TROS TAPE READER 

NOV 66 420613 
HAR 67 420655 DATE NOV 66 P/N 

1--+----+---+---1JBM QA060 
• 



• • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • 
[ 2 3 I ~ 1 s I 6 1 1 

l•Ex OF KOOULE AND ADDRESS LIST flMT Mll'lBERS 

NOTE: AU PART Nl»\BER~ ARE 2244-. THE LAST THREE DIGITS ARE INDICATED BELCM. AH X MEANS THAT THE PINS AflE THE SME AS THE BASIC 2.311t FOR T.-T POSITION. 

o-sAS IC WITHOUT 111>1 CATED FEATUAE 231lt 28" I-BASIC WITH INDICATED FEATURE 

A 
2844 ATTADl'IEllT 0 1 0 I 0 1 - - -- ---

2 CHANNEL SWITOt 0 0 I 1 l 1 .. 0 1 I 

8 GATE OPTION 0 0 .... 
0 0 1 l 0 0 1 

KOO .P/ff 400 420 420 ~20 
HCIDULE 0 ADD. LIST P/N 500 x )( x 650 650 x x 650 

ADD LIST PAGE NO. FOKOO FlMOO Fl HOO Flf'IOO 
MOO .P.'N 401 671 408 lt08 421 421 671 4o8 421 B MODULE 1 ADD. LIST PIN SOI 515 508 508 591 591 515 508 F~i: ADD LIST PACE NO. FOHOl F3K01 F2.H01 F2.H01 FO'IOJ FOIOI F)HOI F2HOI 
MOO .PIN 402 

MODULE 2 ADD. LIST P/N 502 x x x x x x x 
ADD UST PAGE NO. • fQli402 

x 
-1'100 .PIN 403 413 423 423 

MODULE 3 ADD. LIST P/N 503 x x x 653 653 x x 653 1--i 
ADD LIST PAGE NO. FOH03 F1M03 F1H03 FIM03 

HOO .P/N 404 424 424 424 
HOOULE 4 ADD. LI ST P /N 504 x x x 654 654 x x 6SZ,. 

ADD LIST PAGE NO..._ F<»i04 F11'1oLt FlH~ FlM04 

MOO P/N 405 409 409 425 lt25 409 4zs 
f'\OOULE 5 AOO. LIST P/N 505 x 509 509 595 595 )( 509 595 c ADD LIST PAGE NO. FOHOS f 211{.)5 i;"2J'I~ FD-105 F0\05 F2H05 FCH05 

KOO P/N 406 606 606 606 
MOOULE 6 AtrO. LI ST P/N 506 x x x 666 666 x x 666 

ADD J.J ... SJ .. fAil .. l!O...... FOM06 FIK06 FIH06 FIH06 

HOO P/N 407 607 .. 
607 607 607 607 607 MODULE 7 ADD. LIST P/N 507 667 x 667 x 667 667 667 667 

ADD LIST PAGE NO. F<J407 F3H07 F3H07 F3H07 f3M07 F)H07 F)M07 I--

HOO P/N 608 688 688 608 688 688 
MODULE 8 ADD. LIST P/N 668 698 698 668 698 698 

ADO LIST PAGE NO....._ F3HQ9 F6"08 F6Mo8 f3H08' F6H08 F6M08 
MOO P/N 609 689 689 609 689 689 

HOOULE 9 ADO. LIST Pitt 669 699 699 669 699 699 
ADD LI ST PAf;f NO F3HO.!)_ F&l09 F6M~ F3H09 F6HQ2 F6H09 D 

HOO P/N 410 410 4JO 
HOOULE A ADD. LIST P/N 510 510 510 

ADD LIST PAGE NO. FlH10 F1H10 F1MIO 

HOO P/N 411 411 411 
MOOULE 8 ADD. LIST P/H 596 596 596 

ADD .li$T FAJLE_JlO FOH I FOUi FO'\ll 
HOO P/N -412 412 412 

to-

_ lilllllLL C ADD. LI SI _fLM_ u-1 -- -- - - - - --1- ~- - 5..91 ---------- ----
_ _5_91 _ --1 ---- ----~------ -SS"l--- - ---- ----- --- I-

ADD LI ST PAGE N0....1. F0112 F0\12 FO'll2 

~00 P/N -413 413 413 
HOOULE D ADO. LIST P/N 598 598 598 

ADD LIST PAGE NO. F0\13 F0\13 FOilJ 

HOO PIN It 11.i 414 414 E 
HOOULE E ADO. LIST P/N 514 51-4 514 

AOC LIST PAGE NO. FIM14 FJl~l4 F1Hl4 

ttOO P/N 
MOOUL£ f ADO. LIST P/N 

MOOULE I THRU 7 POS I Tl ONS ARE DATE EC NUMBER DATE EC NUMBER HOOULE AND ADDRESS LI ST 
LOCATED ON ntE nos 8 GATE KAA. 67 420655 PART NO. INDEX 

MCl>ULE 8 THRU F POS ITI '*5 ME 
. 

DATE! JUL 67 fl'IN 12250865 
LOCATED ON THE TROS C GATE. 

KAY 67 420657 

RED JUL 67 420659 I TYPE j2314/28" 

1114 QA070 
T7 
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8 
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A -----------------------------------------------------------------------------------------------------..ar290i-----ai11E• 
1 o.:- 000! 
~ f+W 5T7 C00t01) 

G4- O* -A 
IEf NOT£ aa.ow. 

! .:x~ J·---------------------------------------------------------------------E~X~I~T~T~O~E~ND.;.;..:,fMIOCE;;,.:.: __ DUl'E __ _......_..._....r.ilO~~)()-~ t~ITillLIZ•TIIN• ~ 

..,.._ 0)( -
MACHINE RESET RETURNS ROS TO THIS WOAD• 
ST7•1 MEA~S THAT SELECTIVE (MA~CTlOl\I) 
ltUET WAS ISSUED• ST7•0 FOA SYSTEM RESET 
Ollt P~~ Off ~SET• IP ST.,.Ot MICROPROGRAM 
WI.LL EXECUTE A ROUTINE TO RESET ALL 
•Tff..-rl01'4 SIGffAt..S WHICH ARE UP FROf.\ JHE 
'hU• THU ROUTI~ UflL.IZES THE If.I TIAL 
SfUCTlON M4D ElllD PROCEDURE MICIQ)AOGRAMS 

l?,e:ij~T2m.~~~f6,.E:ij~ ;~L~~ff~ 
COM>JT!ONe 

420613 
420652 
420655 
4ZOft!>9 

10/11/66 
12120/6& 
02/09/6? 
01131/6? 

MACM 2844 
"JAME 2314/2844 

~ATE 08/03167 SHEET 
LOG 215l.. VERSION 

1 QBOOO 

~ODE MA~A~ 
Pe~• 2250200 RESET E~TRY IL.DCk 
IBM CORP• SDD 

.. ,,,,-
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I 
I • 

r 00 _ J u _ J l 01 _ 1 .. _ _ iS nz~ •1 _ 1 
~~1 l~ ~ IM~ • I~= 1~ il~ •'--~------------?-~-'-~--~--~----~~ r~r· .. Al•l!~----·L_ xx - ·----l:"' • ':. .....c,._L:ST9 .. ~.__L _ .. ;.....y·---i:1'Zl °" -~ :_- IC1 ......, TD van111. SEU!Cfmll 11111 

... 
CltC2 VAIT POft l'AU. ,_..----------------------------......, TRANSl'ER a TO DP l'OR Dl!c:aD! 
GI' HA&.T to LATCH RAISE POLL ~AILE SET ST2 I, eu END ...---------..--------------...... IS ~DINGCGL•16t 

r=reACe----------+----·-----·-·-·-----------------+-... i ~TD1 1' C'l.-:.C-:Xcso]-.-A1 r-: 1 
ls- .. :1 - 10- --

-. 

1 
L 1!5oE6oE7.,r~-sJAUll 

u100..,.. _________ ...,.._I =?JiOO '°l· ~ o!-d- t m:tt0 ] .. · _..., ____________ .. 
(OX) ~ l+STI C ~ST2 C J.•ST6 .L.,...JOC --ox J JN u~cs 

.,_---------------------....ar•lO~~,__ ..... ~··· 
' STI I 0-0 l1 
b- •1 ...... b.- O* &._ 10 

-------------+--------------------------... 
10 - !SOA 

I WMt.ll:ioc . 
~ ~ST6 
' ST6 ""'s= ~M'hll 
J6- "'° -AM GO TO LS VIA !1 csn-u 

TO CHECK SELTO 
--------...--------. ST6-0 SECOND flASS 

etrRV l'RaM UO!O · . 
SYSTEM RESET CD4Pl.E10• ST .. l• flCIU. !NAllJ! ON1 QUEUED ON IP CU ErG> STATU Pl!NDINh -

9fTAV fl'ROM 8'1 to . 
DIAGNOSTIC PASS CCMl\ETED• flOLL er.AIL!: DNe 
DW llT 4 is ZERO• GL•16 vr cu-ee ...... 
Sttel- CU Eftm A.~DIOR 1'EV EfG m1US ~ 
STZ-0- MJ PENDING STATUS. 

.,:, 

ftl!WIST .Ill OOWll• o.fllfll!I. 
NOT S!\..l!CTING• GD TO 
DIAGr«>STICS 

02/09/61 "~ 231•1214& l.OG lllD 10111166 I MACH ca.4 I DATE 0•12116? 

04/06167 MOD! MANUaL ~ L- ... -. 
P.~. 2250201 ~ ..... ~·~y 
tlM ~· SD1) CtsUJNS 

COX) 

.. 
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Q 
B 
y 
0 

!I UR:v:; 511 I =Wi s21 1,s:- s21 I D~:v:: 521 ----1 ----1 D~T21 o-$--1 ·--------------~tjO~---AME 
NORMAL. SELECTION SE~lENCE• 
GO TO SELECT '?LE AND 

AS- XX -AJ A6- XX -AK A7- llCX -AL AS- 01 -AM CONNECT TO CHA~EL lNTERl'ACE• 

QT370•BN:---------------------------------------------------------------• COXJ I 
SET DEVICE ADO~ESS use DEVICE ADDRESS SET ST2 IF STATUS SET DEVICE ADDRESS 
IN UR REG tN ORl)ER FROM ~ REG ON ON FILE STATUS BUS ON BUS-II'~• 
TO SELECT l'IL.E• BUS•IN FOil CHECK• BEFORE l'ILE lS 

Xl - 513 SELECTED 

•-O-! 1• 1•ST5 

01 - 515 ~ OllC - 5] 

' .IHVBY•D I A i~~~i!l~ 
A 1•ST6 --io--i l•STS 

1 D~v+~ l 
CHAINING INDICATED 
WITH 01ANNEL END ON XO --- 511 /ot.ILT1P1.EX CHANNELo l 

QS090eAJE..-----------rrl ER.aPC 
cxo, ri t+sT7 seua 

I E2- h -AA 

QS!OOoAL.E------------• n--------
(lCOJ STACKED STATUS OR WAIT Feti sa.cnoo. 

CONTINGENT CONNECTION• ~REPARE TO resr 
ADR/OCERU AND 
c.u.END(ER3)• 

--------------•Al ISe240+DV Q8005eAJE 
u~ioooo 

511 
cx1> c O+ST6 

NO STACKED STATUS OR 
CONTINGENT CONNECTlONe 7 ST2 OP1 

STO tt- OP3 

h.- •X -A i4- X* -A 
ST0-1 INDICATE~ DEVICE ADDRESS T 0 
PILI! WITH ADDR I~ BY REGe OP3•1 
BY REG IS SELECfED• INDICATES PENDING 
SeT ST6 TO INDICATE CeUeEND STATUS• 
CHANNEL INITIATED 
SELECTION• 

11 --- 517 1X -.- 52 2 

.... l IHWBYtD l i BY+Dll 

t 
1+ST6 ~ ••--~ o+ST! 

A ST2 D•O 

3- }>< -A ~4- ** -A 
COf'PARE S 0 ADDR ADDRESS OF STACK 

H 
ED 

WITH AOD~ESS OP STATUS CA SEl..ECT 
STACKED STATUS• ~ILE TC BUS-lNe 
Y:T ST6 TO INDICAT! 
CHAN~EL. INITIATED 
SELECTION• 

ED 

!s- 11 --PRESENT c.u.~. 
ST!-1 EXPLAIP£D 
AT Bl.OCK L!S• 

co- 511 10-] f 0100 :>oO 1 Bx+DW i l<Lo~+KL ~ ..--t o+ST? '° [es- 10 -AP 6-- Xl -A 
W DEVICE ADDRSDe PLACE STATUS BYTE 

IN DW SINCE QS100 
TER~NATE DEU~ 
CON• CTION• 

EXPEC~ IT TtEREe 
AND P Sf!VT CaUo 

QSOBO FO~ KL cone. eusv. 

u- 511' 
~ 00000001 
A l+IG ......__ .. ! O•STO l . OP:S 
I 
J6-- Olli -A 

!G7 IS ADDRESS-IPI l.ATCH• · J2- *" -AB SET C•U• ADDRESS 
IN D~• ST2•1 MEA~S 
!TAC~tD STATUS lN ------------------u ADDR-IN 1.ATCH Al.SO SETS ~lNe 

111•1Jr+-lN w1u. NOT l'PPr:M "' 

Q8005eANE 
C0010U 

BX ReGCWITH AODA 10 --- 51• 

l~o!~A~i'Io2jA•ls 1 BY•DW l 
UPe I ----------------------+...a J OUT5 

L3- 11 -A 
NO STACKED STATU5 OR 
CO~TINGENT CONNECTI~• 

c.u.INITIATED 
SEQUENCE JIITM 
STACKED STATUS IN 
BX REGe PUT STATUS 
ADMESS ON BUS-IN• 

01 - 519 

1 ER+oP t l+ST!J 

LS- 11 -AT 

lt4Tl!Rf1Ace LmTZL ADOAl!Ss--oul IS DOWNe 

8t..OCK5 AT &.fl'T• r..u.END IS PEPWDlNGo 
SET OP REG so THAY c.u.eND OCCURS 
AT !l.OCK G2 ON Q8Cl2"• 
ST5111 TEt.L.S END PRCCE:DURE THAT STATUS 
IS QIJEt..eD ELSEWtERE AND NEED NOT !£ . 
REMBERED IN !~ REG IF STACKING occuqs. 
IN END PROCEDURee IN THIS PARTICULAR 
CASI'. .t. Er:t3 IS NOT RESET IP STACKI~G OCCURS 
AND THE CeUeEND STATUS IS REJ!EMBERED 
IN au. 

PRESENT CONTROL UNIT BUSY 
BECAUSE STATUS JS STACKED ~ 
CONNECTION EXIS S TO DEVICE 
OTHER THAN ADDRESSED DEVICE• 

ADMESSED DEVICE IS ALREADY 
CONNECTEDCSELECTED> TO CeUe 
THIS CONNECTJO~ IS NORMALLY 
DUE TO A UNI CHECK WHICH 
OCCURRED EARL.IERt AND SERVES 
TO KEEP THE DEVICE Ul'lAVAILABl.E 
TO OTHER ACCESS PATHS IJ'4TIL 
THE ERRO~ IS PROCCSSED• 

TO STATUS PRESENTATION ROUTINE• 
OP3-1 CAUSES CeUeEND TO BE 
INCLUDED WITH OTHER STATUS• 
IP ANY• 

T11IS EXIT IMF'LlES CHAINif~ 
IS IN PRO~ESS ON A Ml..'l.. TIPLl!X 
CHANNEL• THE C~TROL l>JIT 
DISCON~CTS ~RO~ THE CHANNe~ AI CHAN"-'EL ENOe AND COf\!NECTIOIV 
H S .JUST BEEN RE...C~TABLISHED 
VIA REQUEST-IN• THE FlU: 
REMAINS SEt..ECTED THRUOUT TH! 
PAOCCD~e 

"""" 
i'i 

_,. .. 
(0 

020--'"AAQE 
u 

...... - 020 
cco.ou 

oo --- s11 10 --- s1• 
i SC•OP ' BY•DW I •9---------------oo--------------clt--I . ,._, ____ ...._ ____________________________________________ -aB030-----AASE 

C~H!S f "~3 co•· R STO OP3 
I 
Q!- ~ -~ Q6- >OC -AS 

CeUeINITlATED SEQlJENCEo 'ILE IS SELECTED• 
OP3:s1 INDICATES C•U•END ADDRESS TO BOS-I~• 
STATUS OUTSTANDING• •----·---------------------------- .... -------oQ!OlO--.. r;,re 
:b8R1I~Ng~c~a51~1~~~D. NORMAL POLLt~ Sl!QUENCE TO PRE!ENTCOO> 

~~v~i~~~~.~~~~oE~ ~~~R:i~ss 

/ . \ 
'-~~·~ 

420613 
420655 
420656 

10/U/66 
02109161 
04/06/61 

MA04 2844 
NAME 2314/2844 
MODE ~ANUAL 
P•~• 2250~02 
IBM CORPe SDO 

:l 

FROM ATTENTI~S AT SC GAT! . 

DATE 04/~1161 SHE!T 
LOG lllD VEASIOIV 

I~ITIAL sa..eeTI~ 
POLVQUEUED/CU END CHECK 

1 c.,010 



• 

I 
i 
0 

• • •• ••• • • • • 
'---~[1 00 - 52411 1 uw:y- 526t 

Q!DlO•ARE--- 'lll-lol9'""-·I 
coo.01, OtST2 c 0.ST6 

STACKEB STATUS OR COMMO R 5T6 
C•U•EN STATUS I 1-
PfNDING C2- •o -A C3- •x -• 

WAIT ti:QA COMMA~ STOP.E ADDRESS BYTE 
OUT RE~SE. 1'4 BY REG FOR use 

I,. l'IEXT SEL.ECTION 
SEQUENCECPROVI~l"IG 
STACKl~G OCCURS 
"EREh ST6al M!A'4S 
Q4A~L INITIATED 
SEQUENCE• 

QB030.ADE:-------------------------t-..,_-...,_, ________ ~ 
(00) NO STATUS FOUND ~ 

CeUell\IITJATED 
SEQUENCE• 

01-J E 00100000 
A BXDl~BX 

~k.u.~ 

QBOao.Ace.------------L ( l<U D!VICE END PE1VDING 

... __________________ ._.. __ -"'4;>-1111 uw::v---
529

·~--..... ----------------o 
QB050eAFE • ~ I •-
(XU C ~ST6 

SEQUENCE. 2- •x -Al 

"O STATUS f'Ot.M> ~ rJ ST6 CeUeINlfIATEO 

Re ADDRESS BYTE 
Q!060•ACE-------------a IN BV REG FOR USE 
(Xl) DEVICE Busv. l~Q~~fi~E~ll~ING 

OCCURS HERE)• ST'91 

INDICATES CHANNEL 
QB060eAHF-------------a ~ITIATED SEQUENCE• 
(Xl) 

DEVICE ENDe 

QB070eALE------------• 
(Xl) ~IT CHECK 

~~~!nor~ •T 

• • • • • • • • 
THIS PAGE PR!SEPitTS ANY ,..,,._Z£AO STATUS THAT 
IS FOUND TO BE OUTSTANDING PRIOR TD DECODI~ 
IME COfi1MAND• A~D PRESENTS STATUS Dftl C•U• 

NITIATED SEQUEr~ces. I' THE STATUS WAS 
PREVIOuSL.v PE~DINGt THEN A BUSY IIT IS 
INCl.t.iOtD II' THE SEQUENCE IS A START llO• 
11''14 EXIT TO EIVD PROCEDUAE• THE FOLLOWING 
I~~ATI0\1 Is PASSED I~ THf! ST IU:Ge 

STJ-1-CC~A,.~1) CHAINI¥~ IN PAOGRESSe 
(SEE QB010• BL CK Q6) 

STO•l-DEVICE END MUS !E RESEJ AT ~IL! 
OR I~ SW REG I, STATUS S ACCEPT!De 

ST5•1•STATUS ~EEO NOT BE QUEUED I~ IX 
REG IF STAC~ED BV CHA~flEL• TMI! 
S7ATUS IS STORED ELSEWHERE CATI'4 
IS uP FR0'1 FILE QA ~ REG IZT 
%5 0'4• ETC•>• 

• • •• • • • • • • • •• 

1 IX:~~ 521 1 .. :: ~ 531 ... !,_ ox -"J·"•~ ...... ---L oo _-·--ex_1_T_TO_erm--ll'AOCEDUAE----.----~, .. r---aa.e 
~T IIOt BUSY BIT RAISE STATUS-lff• 

ox - 51 ~ ~IG 

DROP ADDR!!SS IN 

ADo~b0x~0~LSEK l.6• ~~cI~~i~,8. BUI HALT IIO ..UST 
ST LL ENTER a.D 
PROCEDURE TO HAVE 
STATUS QUEUED If' 
STS-0• 

J::..2 •>< __..,,l 
1X - 52" I XO - 52A lX - 533 I e 00010000 L.e 11111110 1 "'""'IG L..... A BXD16+D~ A ERQ254+0P A vP 

llC - 52E )()I' - 53! 
l IH-tDC j~--? ~~!gmg i DNSTZI .. I DrjSTZI 

~ XX -A N5- OX -A 
CHANf\EL INITIATED CHECK CO~Pfl> PlRITVe 
SEQUENCE• SET ST2 1~ PARITY IS IADt 
IF START I/O• TR!AT AS 510• 
C~A!'fD IS ZERO 
FOR TEST 110• 

~ 0•5T5 -0-----! DNST21 I 
I T COMMO T OP1 
L6- )(0 -AH L ?- *X -Al( L.S- X* __... 

NOT TEST I/O OR POU. WAIT FOR P'ALL OF CC~AND OUT Oii HALT l/Oe 
I~CLUDf BUSY BtT HALT I/O "1UST BE CHECKED TO AVOID HAl'«i ll'• 

SI~CE H~LT ?IO HARDWARE FORCES COM'4ae 

420613 
420652 
420655 
420656 
420659 

10/ll/66 
12120/f,6 
02/09/6? 
04/11161 
01/31161 

2844 . 
231412844 

MA~AL 
2250203 
SDD 

DA'!'E 08/0?/61 
LOG 21~ 

SHEET 
VEASlON 

STATUS PESENTATl~ 
NOr+-0 %'11ITIA4. STATUS ,/ 

1 QB020 I 
/' 

• 
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I 
I • 

eDt'JfD~. 

• • • • • • • • • • 

l:=J 
:t- >CX -DEVICE Et4D l'OR 

DEVICE ONl• 

I! 00000101 01-J 
L: 

DEVICE END 'DR aev1cz nve. 

• • • • • • • 
~ ... : .. - . -

l! ooMoU:-.o " __ , . r:_J 
. '.; ~ : T~ ~ :" ; 

- -·-

• • •••••• 

. -· ·~- ·····---· ... · .. ,., .•. - - --
" f: - ' 

HOOS 
CXOI 

QIMO cou 
All! . 

I ... , ·.-

l 
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B 

i 
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• • • • •• • • • • • • • • • • • • • • • •• 
THIS PA~ SELECTS THE Fne AM) I'4ITIATES THE CHMte. 
INTERl"ACE SEQll:l\ICE• IN ADDITI~t tT CRE"TES A BIT 
SIGNIFICANT FILE ADDRESS BYTE I~ THE BY REG ~ 
ftUTUAE use, A~ LOADS A MASK BYTE IN THE DR ll!G 
FOR FUTURE USEo 

ox ._ 558 00 - 54C 00 - 554 
E 01101000 E 10001000 I E 11110000 r---i 104+~ ~; 136+BY .....o---i BYe240•BY l 
7 OP6 OP7 I 7 OP4 OPS I ~ ST7 
G5- ~ --AE G6- *lOI -A -G?- 0. --AL 

CHAN~Eb A DEVICE 0~4t8tCR 12 DEVICE Otlt2tOR 3 

~I~~ 541., 
QS070eARE:-------------------------------------------------1111 1 
(!Xl) 

DEVIC! SELECTED• r --~';;~ES~I;-" 
Qeo100AHE:----------------------------L (01) 

01 - 51D • lATC~. AD~ESS-IN XX ,_.,.. 553 01 - 54l:I 
E 01000100 INITIALE SELECTION . 10000001 

SEQ!JE~CEe A 129•FT AT INTERFACE UNTIL A URe15+0P A 68+BV 

• • • • • • • • 

QBOlOeAME'---------------------------0--0-I 
COU COUTO 

LATCH. THIS LATCH L 
ALSO SETS OP-IN 

ADR-OUT IS DOWN 
~OES NOT APPEAR E 00001111 I 

! OP4 
1•-i:::i-----------------0---------------------------....,gsoso-----NE 

PROCESSING DEVICE 
ENI>e 

QB030eABE---------------------------,• 
cou 

R SY7 
I 
J2=- lXO .-AA 

SELECT i'ILE AND 
RAISE CONTROL TAG 
TO FILE• 

lXO -­
E 00000100 
A 4UG 
I 

I 

546 

I 

I 
L!-- xx -AC 

SYSTEM RESET IS IN 
PROGRESSe SET STATUS­
I~ LATCH. sr~ce OP-IN 
IS DOWNt THIS CAUSES 
THE CONT~OL UNIT TO 
PRESENT c.u.eusv IF 
IT IS ADJmESSEDe 

OP6 

~ *X~ 
PUT FILE ADDRESS IN 
OP FOR B"ANCHING• 
OP6S1 MEANS SELECT ... 
ION IS TO CHANNEL B 
ON TWO CHANNEL Swo 
NOTES OP6al IF Two 
CHANNEL SW IS NOT 
IlllSTAL.L.ED• SINCE 
ER6 BIT IS F~OATING 

I 
J&- ~ -AH 

DEVICE 1,5,9,0~ 13 

lX _.,._ 554 10 ...,._ 54E 
E 10000110 J E 00100010 A l34+DR A 34+BY 

I --0-1 
R OP6 CP7 R OP4 oP5 
t I 
LS- • -A L6- ~ -AJ 

CHANNEL B DEVICE 2•6tlO.OR 14 
BLOCKS G5 AND L5• LOAD 
A ~ASK IlllTO THE DR REG 
WHICH 1S USED IN WITH 
THE TWO CHANNEL SWITCH 
IN ANALYZING THE 
CONTENTS OF THE SW 
REG• SEE QB05211 

11 - 54F 
E 00010001 
A l?+BV 

! OP4 
I 

QP5 

f\J6-- *lOI -AK 

11 _,_ 5S7 OXO - 550 

l~~~:: _J !:B·:: ~l 
DEVICE 3t7•ll•OR 15 DEVICE 12e13•14~0R 15• DEVICE DOES l\IOT 

EXISTe DESEU:CT FILE AN!> ZERO OIJT MASK 
BYTE IN BY REG• 

420613 
420655 
42065& 
420657 

10/11/66 
02/09/67 
04/11/67 
05/22167 

~ACH 2844 
IVA~E 231412844 
MODE MA~UAL 
PeN• 2250205 
IB"'\ CORPe SDD 

FILE SEL.ECTED. GO ANALVlE 
fll.E STATUS• ST7=r0 INDICATES 
SYSTEM ~SET IS I~ PROGRESSo 

DATE O&/Ol/&? 
L.CG 1528 

BIT SIGNIFICA"IT ~ESS 
GENERATION ... ;;.. . 

- ~~~: ~ 

coo.ou 

1 QB040 I 
Y·· 

' 
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I 
0 

.S 
0 

THIS PAGE STARTS TH! I'll.! ___ ST~TUS 
A~ALYSlSe HALT IIO %5 CtECICED 
BE~ORE THE ANALYSIS BEGl~Se WITH 
TWO CHA'fNEL SWITCH Ff AMI!• BLOCK 
.J3 E)(ITS TO PAGE QB052 f'OR STATUS 
A~YSIS Of' THE SW REGlSTeRe 

TlRs.c; 
cg• ao cxu A~-------------------------------------------------------------------HAl.T 110 ISSUED• 

52 m CHANfEL SWITCH cxoa 
TALL.ED• GO CIECK 

SW REGISTERt 

Q9020 cxu ii PRE~~ ZERO 
S ATUSo 

QS()6.() 
SYSTEM RESET I~ PROGRESSe DEVICE CKOJ 
El'fl> 1.Jrt4AVAirsBLE ~ THIS FIL.Ee 
COf.ITINUE R SET PROCEDUIEe 

l ~=- 5?1• 
I * I R ST7 

h- XO -
DEVICE: IS BusV DN 
CeU•lt-4lTIATED 0 ... ---------------------SE QUENCE ( fllOL.\. > • 

IC! 

•Cl 

-ce 

w 

~ 

QI052eAG;t;.._,..._ __ .._....,_. ________________ _... ______________ .._ __ ._. ________ _... __________ ._... ____________ ._.. __ _. ______ • 

DEVICE WAS SELECTED av ANOTHER c.u. 
llf'TER SEQUENCE 
STAATEDe POST ZERO 
STATUS SINCE AT~ cou 

-----------~· ~~ 5501 
I c~ 
Gt!- •1 -A 

_..NOTE *O* 
!t.OCK J4 0,Y USED 
01'4 !ASIC MACHlNEe 
GO TO QT132 lf' 
BUFFER IS Ifl4STALI.ED• 
GO TO QB052 IF TWO 
CHA~EI. SWITCH 
WITHOUT Bl.FFER lS 
INST~LEDo 

w•IT FOR C'41>-0UT 

;r ~=~!~~~D ~ ~~e~~~ SSF[ ' sc::v:- SE•! ~ A~~~:.og 561 
E~6•1 CHA~'IEL B "'1-0--1 ll0:6---·i 

SELECTEDe C O.ST2 
ER7•1 HALT l/0 OP7 R ST2 !)1s0 

ISSUEl>t I 
Jl- ><* -A .J4- XX -A J5- lQI$ -AE 

Lie SVSTE'4 ~S!T IN Pr:toGRESSe l..ATCH FILE STATUS CHECK FOR ATTN CW CHECI< FOR BUSY(FSO) 
Al..TER FILE MASK SO FILE WILL SIG~LS IN CL REG• SELECTED DEVICE C~DITtON AT FILE• 
NOT APPEAR TO BE RESERVED• THE STATUS MOST BE USING MASK FROM ST2•1 MEANS FILE 

00 --- 55C XX ......, 530 LATCHEC BEFORE ATTN QB040o STATUS ~OT ~ELIABLE 
E 10001000 E ~00~0010 ~~CKED~~ (SEE QB010• BLOCK 
Al DA.-136+DR Al Re +OP THATRA~N!BUS~OR A7)e 

OFf LI-=: WIU. IE 
DETECTED IF FILE 
BCCOloES READY JlS 

1.1- XX -AP l.2- 11 -A! Tl-fESE LINES ME 
SYSTEM RESE .. ROUTINE BEI~ CHECKEDo I,.. PROGRESS• DD P«>T 
WAIT F~ C1'\IMJUT AND 
DO NOT CHECK tiALT I/Oe 

CA~OT BE RESETe 

.. -+----------------+----------------------------------------------------------....iao7~o-----~AEEIEI:_ PIL.E STATUS ~ON-ZERO WITH NO (11) 

01 - "l 1 5'teBV•DR 

1 ST6 0-0 

!&- - -A 

FILE SEl.ECTEDe PRESENT UNIT 
CHECK• 

SEE NOTE •T .16 

oC:lo'OOi 
56! A SWel7•DA 

! -.--o-----------------o-----------------.-.-----------------------aB060-...--~~GE no.iu 
ST6 . J>aO CONTINUE WITH CHAN~L I~lTIATED 

F 2 SELECTION SEQUENCEo 
J6- .. -f: 

G6ttJ6• CHECK IF 
DEVICE E~D IS OWED 
Dl.£ TO SEEK DA 
PREVIOUS BUSYe SEE 
CD~MENT ON QB060• 
ST6•1 INDICATES 
CH~NNEL INITIATED 
SELECTION SEQUENCE• 

00 - 560 
I ~ 00001000 
6--A FSeB+D 

i O.ST2 

16- )0( -Al-4 
$EE r«JTE llT Q6. 

***NOTE*°'*. 
L? NOT USED IF TWO •·----------------------aBO!S2~-~•iuGEil: 
CHANNEL INSTAU..EDe TWO CHAN~EL SWITCH• NO ATT~ OR C01J 

01 - 575 BUSY ON POU.• ASSIJ""PE THAT ATTN 
E 00001000 I IS UPt BUT IS MAS'<ED BV DEVICE A F5e8•D SWifO.e THIS OCC~S WHE~ THESE 
I IS l\JC] SEEK IN PROGRESS l~ICATOR 
t o+ST5 AND NO PACK CHANG! I~ICATQRo 

I 
L7- JCX --a 
~ ATTN OR BUSY ON 
POLL• MAY Be DuE 

Xl -- 561 
TO SWITC ... • I~ NO 
P.c. OR s.1 .. P IS 
SEEN· POST DeE• 
AND RESET ATTIV• 1 BV+D" 

l ••---------------------------aoeo----~~ 
~&- OX* -AL 

STORE MASK BYTE I~ 
DR REG FOR f'UTURE 
llSEo 

CO><O•OXU 

A~~~ 561 ! Bv::R--- 561 
~ l+STO 1)110 0-00--1 •i--DE-VI_CE_E_N_D_I_S_DUE __ T_O_PA_E_V_I ... OU-5.-Ql!co~V 
I OFF LINE CONDITIOl'f e DO NOT 
Q?- X* -AK QS- OX1 -AM POST SEEK CHECIC.o 

CHECK FOR SEEK STORE MASK !VTE I~ 
INCOf4PL.ETECFS7)• DR REG FOR FUTURE 
THIS StG~~ USEe 
I~tCATES A SEEK 
FAlUJlll!• 

420613 
420652 
420.&55 
420657 
420659 

10/11/66 
12/20166 
02/09/67 
05122/61 
01121/67 
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THIS PAGE CHECKS FOR AND PROCESSES 
STATUS CO~DITIOl\IS IN THE S~ REG FOR 
TWO CHANf\IEL SWITCH MACHINES• THERE ARE 
EIGHT SW RECISTERSt ONE FOR EACH FILEt 
AND ONLY THE SW REG FOR THE SELECTED 
FILE IS ADDRESSED BY HARDWARE• THE BITS 
OF THE SW REG ARE ASSIGllED AS FOLLOWS 
SWO=l-THE DEVICE IS RESERVED TO 

CHANNEL A• THIS CAUSES THE DEVICE 
TO APPEAR BUSY TO OTl-ER CHANNELS• 

SW1•1-A DEVICE END IS PENDING FOR 
CHANNEL A• DUE TO A PREVIOUS DFF­
LINE CONDITION AT THE FILE• THIS 
BIT IS LABELED PACK CHANGE CHNL. A 
BECAUSE THE DEVICE END CONDITlD'll 
MAKES THE PROGRAM AWARE ~ A 
POSSIBLE CHANGE CF DISK PACKS• 
THE BIT WILL CAUSE REQUEST-IN TO 
RISE Ol\I CHANNEL. A WHEN POU. ENABLE 

• • • • • •• • • • • • • • • • • • • • • • • • 
(IG4> IS UP IF THE DEVICE IS NOT 
RESERVED TO CHANNEL Be IT WILL 
ALSO CAUSE AN INDICATION IN THE 
SC ASSEMBLER UNLESS CeU• IS SELECTED 
TO OR DEVICE RESERVED BY CHNL Be 

SW2=1-A DEVICE END IS PENDING FOR 
CHANNEL A DUE TO A SEEK COMPLETION 
OR DUE TO A PREVIOUS DEVICE BUSV 
RESPONSE ON CHNL Ae THIS BIT IS 

xo­
E 10001000 I :-·U6+D 

568 

C4- XX -BA 

WIRED LIKE SWl(TO SC AND REG-IN)e 
SW3=1-AN ATTENTION IS EXPECTED FROM THE 

DEVICE INTERFACE DUE TO A SEEK OR 
DUE TO A PREVIOUS BUSY RESPONSE• 
WHEN ATTENTION OCCURS• DEVICE END 
WILL BE PENDING FOR CHAl\lf\IEL Ae 
SWJ:l AND ATTENTION FROM THE FILE 
INTERFACE CAUSES REQUEST-IN TO 
RlSE(UNDER CONTROL OF POLL ENABLE 

xo- ~ 
A SWQDR•SW I 

AND CH B RESERVE AS WITH S~l)e THE 
BIT IS CALLED SEEK IN PROGRESS 
CH A• AND IS TURNEO ON DURING 
SEEKS OR loliEN FILE BUSY OCCURSe 
WHEN ATTENTION IS RESET• THE 
DEVICE END IS STORED IN SW2 UNTIL 
ACCEPTANCE. 

SW4•SWS•SW6•AND sw1 ARE IDENTICAL IN 
FUNCTION TO swo.sw1.sw2 AND SW3 RESPECT­
IVELY• EXCEPT THAT THEV PERTAIN TO 
CHANNEL Be A RESERVE!) LINE AND SEEK IN 

PR~ESS L.INE ARE DERIVED 
FROM EACH SW REG AND SENT 
TO EACH DEVICE SWITCH FDR 
USE IN GENERATING BUSYCTO 
OTt-ER C•U•) AND ATTN• 
SEE ALSO QB030 AND QS060e 

c
1

1 o+STS Jllll--------------------------------------------------------------------------------~Cil61~----~•DE 
DEVICE RESERVED TO OTHER CHNL.e 

F 2 OEVICE ENO BIT IN SW REG WILL 
C5- 1XX CAUSE AN INTERRUPT Wt£N RESERVE 

SET DEVICE END BIT BIT IS RESETe 
QT132eAFE-----------------------------------------------• 
,~, L CHK IF RESERVED IN SW REG TO CAUSE 

TO OTHER CHNL• Il\ITERRuPT 1.ATERe 
I XO - SEA I 10 - 562 

QBOSOeACE-----------------·, 3WeDR+BX 1 i:r---~ SCeBV+D 
<XO> C O+STO 

FILE STATUS ANALYSIS 
IN PROGRESSe F 2 F 2 

E2-- 10 --AA El-- X* --AB 
CHECK FOR ~ESERVE CHECK FOR PENDING 
ON OTHER CHNL OR DEVICE ENDe SINCE 
PENDING DEVICE END IG4=0• ATTN WILL 
OtJ THIS CHANNEL.• CAUSE INDICATION 
MASK IN DR FROM EVEl\J IF FOR OTHER 
QB040• CHAl\JNELe SW BITS 

CAUSE INDICATION 
ONLV IF FOR THIS 
CHNLe 

oox - 559 
E 00100000 

00~~o0i0 see: 1 x1 --- 56!B E oo5~~ 567 
A DRe34+0R A SWtDR+D A FSel+D 
I ~I :i;o....--1 *-
c ~ST2 I c l+STO 
R DsO D=O 

~~ X* -AC ~s!- 11 -A ~~ X* -AX 
CREATE MASK FOR CHECK DeEe TVPEa CHECK SEEK INCOM-
SW REG DEVICE END PLETE(FS7) FOR 
BIT THIS CHNL• SEEK FAILURE• 

Xl --- 569 01 ....,_ 565 
E 00001000 o----E 10000000 
A FSeS+D A GL•12B+D 
I 1'l ~ O.ST2 

D=O R ST2 
F 2 F 2 
G4- oo -AF GS- 1'11 -AG 

CHECK FILE BUSY• 

l ~-0=50?1------------------------~~--~~ (OXO•O><U 
DEVICE END IS DUE STO=l TELLS END PROCEDURE THAT 

F 2 TO SEEK COMPLETE SW BIT OR ATTN AT FILE MUST 
E7- OXlll -AU BE RESET IF STATUS IS ACCEPTED. 

DEVICE END IS DUE STSal TELLS END PROCEDURE THAT 
TO SEEK COMPLETE STAUTUS NEED NOT BE REME,...BERED 
OR PREVIOUS BUSYe IN BX REG IF STACKED• Sll\ICE IT 

Xl - 5?1 IS STOREO ELSEWHERE. SEE ~LSO 
I 
A DR+DR+DR 
I 
C HSTS 
I 
F 2 
G7- OXl --AV 

SHIFT MASI( LEFT. 

CO~EfJT AT EXIT OF BLOCK JBe 

• QBO?o----~AGE 

ERROR EXIT 

I 

(11) 

CHECK PACK CHANGE 
LINE FROM FILE TO 
SEE IF DEVICE HAS 
BEEN OFF LINE• 

"'-------------------------------------------------------+-----------..... --...oCJi-----------<m1oso-----aAGE 
00 - 564 

E 00010001 
A SWe17+DR 

xo-
I 
A sw+m~+sw 

572 101 -
E 01000000 
A 64+DR 

56D 
CDNTINlE 
ANALYSIS 

(01) 

A SWa32+DR 
I ~n-..---------..... ----- "-I 1i;c...-a--1 

IM-____ .._. ____________ -CJ~I ~'"°",._._...._.._ __________________ QBOeo-----ALE 

00 - 560 
E 01000000 
A 64+FC 

C O+ST2 
~ iT2 
J3- Jlcl -AS 

RE-EXECUT N8 SINCE 
READ GATE MAV SET 
DR REG• 

OlX - 558 
E 00000010 
A sw.2+DR 

I ~I 

R OP6 
F2 
L2- <>*X -AR 

RESET READ GATE• 
DP6a1 IF CHNL Be 

C ~ST2 
R ST2 
F2 
LJ- •1 ~T 

RE-EXECUT Q8e 
ST281 SAYS DEVICE 
END FOR THIS CHNL• 

01 - 575 
E 10000000 J 

QB050eAGE---------------------------+-------------------""'""llA' 12B•GL 
cou 

NO ATTtV OR BUSY 
FOUND ON POL.Le F 2 

NJ-- Xl -
SET GL TO MAKE FIL.E 
APPEAR BUSY AT GS 

C O+ST2 
R 
F 2 

0-0 

.JS- XJll -AH 
DEVICE END PENDING• 
CHECK TO SEE IF 
OWED FOR SEEK OR 
PREVIOUS BUSYe 

c 1+sTo 
~ ~P6 D=O 
J6-- l** -A.J FILE HAS BEEN OFF LINEe IF A SEEK 

IN PROGRESS INDICATION WAS FOUND 
AT JS• Tl fEN A DEVICE END HAS BEEN 
LOST AND MUST BE GE~ERATED TO 
INSURE THAT PROGRAM WILL RECOGNIZE 
POSSIBLE CHANGE OF tISK PACK. Aeove 
ALU STMT SHIFTS THE SEEK IN PROGRESS 
BITSt IF ANY• INTO CEVICE END 
POSITION OF SW• AND RESTARTS ANALY­
SIS AT E3 TO SEE IF DeEe IS CREATEO 
FOR THIS CHNLe IF NO S•I•Pe AT JSt 
GO TD J8 OR LB• 

j ~+STS 
JS- OXl 

CHANNEL A 

111 - 56F 
E 00000100 
A 4+DR 

0-1 i ~+ST5 
LB- OXl -AM 

CHAM'EL B 

rn;g; ii;i-oo-t-f ~= J 
I I c DNST21 
R OP6 R STO 
F 2 F 2 
N7- 1 *O -AN NS- 10iO 

x1-
I 
A Sw+D~SW 

I 
~~ XX -AK 

ATTN IS SK CMPLT 
OR FRM BUSY• SHIFT 
SeiePe !ITS TO D.E. 
POSITION OF SW AND 
RESET ATTN AT FILEe 

RAISE READ GATE TO CHANNEL A 
RESET ATTENTION AT 
FILE a 

oM8oOiO 
A SW•2+I>R 

POST DEVICE END• SEE 
COMF-ENT AT EXIT OF BLOCK 
E7• OR REG NOW CONTAINS 
MASK TO RESET PRoPER SW 
REG BIT IF DEVICE EM> 15 
ACCE~TEDe IF THIS BIT 15 
ALREADY OFF IN SW REG• 
ATTENTION AT FILE HUST 
PE RESET INSTEAOCTHIS 
IS THE CASE FROM J8 OR L.S)e 

(OXl) 

QB060eAGE---....-__.._ ______ .,._ ______ _.......,.._ ________________________________________________ ...,...,_ ________________________ __.. ______________________ ...., ______ -o--I 

(100•110, C DNST21 
NO ATTN OR BUSY ON 
SID OR TIO• BUT A 
SEEK IN PROGRESS 
BIT IS !Jiil IN SW REGe 

420613 
420652 
420655 

10/11166 
12/20/66 
02/09/67 

R STO 
p 2 

N8eQ8• CHECK IF DEVICE 
END BIT FOR THIS CHNL. 
WAS sET AT J6 OR N6• 

MACH 2844 DATE 03/03/6? St-EET 
NAME 2314/2844 LOG 062G VERSlON 
MODE MANUAL 
PeN• 225020? TI~ OUT ffOR SAFTEY 
IBM CORPe SDD CHECK 

1 Ql0!2 
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Q 
B 
0 
6 
0 

E ~ftoOOOJ A 16+BX Q8052•ADE-------------------------------._...._ __________________________________________ _.....,.t 
ClXX) o+ST3 

DEVICE RESERVED TO OTHER r: CHANNEL• POST BUSY• 

.~---,- .. .-· 

AS- ><1 

-------- POST BUSY STATUS• 

10 - 576 
A SPOBY+SP 

i o+STS 

3-- lXX -AB 
NO TWO CHNL SWITCHe DEVlcE BUSY• 
TURN ON SEEK IN PROGRESS BIT TO T ~!~~JM DEV SWITCH LATER• 

R OP6 
F 2 
G3- ~ 

~ g:ii= 581 
~JI o+2 ST3 ---0---------------------------------------------------------------------------llQBCX~CE I ' EXIT TO PRESENT BUSY• If' BUSY 

IS DUE TO RESERVE BITCOTIER 
C!S- Xl -l'C CHNL> IN SW REGt THEN BIT 2 OR 

FifE IS BUSYe SET 6 OF SW IS TURllED DN TO CAUSE 
~~ aiT FOR ~r.e~ ~~R r A£1rIN 

. L lx -1 PROGRESS OR THE BUSY CONDITION E 00000001 IS DUE TO A DEVICE SWITCH• IN 
Al SWGl+SW THIS CASE• A SEEK IN PROGRESS 

BIT IS TUliNED ON FOR THIS FILE• 

1 <>+
2 

ST3 EITHER IN AN SW REGCBlT 3 DR ?) 
OR IN TtE SP REG IN CASE OF ND 
TWO CHNL. SWITCH• THIS SIGNAL IS 

ES- Xl -GC SENT TO THE DEVICE SW!TCHt AND 
FILE IS BUSY• SET WILL CAUSE AN ATTN SIGNAL LATER• 
S•hPe BIT POR 
OINL a. 

TWO CHNI.• DEVICE BUSY• 
QB070.ArE'-------------------------------------------+----------------------------------------------------. (XX) • UNIT CHECK AT FILE BUT COl'fo1AND IS SENSEt L. 

RESERVE• RELEASE OR RECALIBRATE• E uihloi 571 E 01~a1~ 51 e u~Ao0o0 S7D I )()( - · 
51 

A GLe253•CX A GLe?Z•D A IH•224•BY A IH+OP 
QBOSOeAGE'------------------------------------------u--1 ....0--1 *-o0--1 * ·I IOl---------------------------------------------------------------.(oliDOlO ALE , C ~STS r 0.STl C ~ST7 COOtOU 
UOtll NORMAL ENTRYe X7•1 IF DEVICE I n.o RI 0.0 RI l+W DllO e.HEILE,.~~~I.LABLE• GO DECODE 

IS NOT BUSY• ~-
J3- X* -AA J4- ><* -AD JS- XX -AE .J6- O* -AL 

FILE NOT BUSY• NO SEEK IN PROGRESS CHECK BITS 0•1•2 OF PLACE COMMAND BYTE 
CHECK FOR NORMAL BIT• CHECK ON-LINE COMMAND FOR ZERO, IN oP REGe 
STATUS. D•O IF NO AND PACK CHANGE AND STORE IN By REG 
SEEK IN PROGRESS SIGNALS FROM FILE• 
BIT IN SW REGCTWO 
CHNI..) OR SP REG• 
RESET CX• • 

ABNORMAL FILE STATUS• ExIT TD 
ANALVZE THE STATUS• 

70 ADE 
IXO) 

XO - S?A OXX -1 
1 SP·-BY+sP I ~ ~~

100 

·------------------------------------------------------------------------~ I · • ·I 020 AHE 
C o+ST5 CXU I PRESENT DEVICE ENDe 

N4- OXX -A NS- X1 -AH 
NO TWO CHNt.• SEE ea.ow. THE SP REG PROVIDES THE 
FUNCTION OF SW3(SEE TOP OF QB052) POR ONE CHP4. 
MACHINES. BIT ZERO IS FOR FILE ZERO• ere. 

XO - S?A 

f Sw+DR+SW 
C l+STO 

1 .. __________ ..._ ______ .,._.._.._ ____________________________________________________________________ --i~o52 AGE 

UOO•UO> 
R oP6 
, 2 
Q4- J*O -AG 

TWO CHNL.• NO ATTN OR BUSY AT FILE• BUT SEEK lN PROGRESS 
BIT IS ON• CA S•IePe BIT IS TURNED ON ONLY WHEN A SEEK 
IS STARTED OR THE FILE IS BUSY-SEE E3tG3 ABOVEe) T1'£ 
FILE IS PROBABLY OFF-LINE• BUT IN ANY CASE A DEVICE 
END SHOU~D BE PRESENTED FIRST TO CLEAR THE SEEK IN 
PROGRESS OR BUSY CONDITION IN THE CPU PROGRAM• II' 
THE SeiePe IS"FOR THE OTHER CHANNel.• THE DEVICE END 
INDICATION IS STORED IN THE SW REGe 

' .. 

420613 
420655 
420657 
420662 

10111/66 
02109/67 
0!5/09167 
01/30/68 

MACH 2844 
NAME 2314/2844 
MODE MAMJAL 
PeN• 22!0208 
IBM CORP• SDD 

GO CHECK IF BLOCK Q4 CREATED 
DEVICE END FOR THIS CHANNEL• 

DATE 02/20/68 SHEET 
LOG 051P ' VERSION 

2 CHA~ SWITCH 
PROCESSING . 

I 
I 



• 

Q • 0 ., 
0 

• •• • •• • • • • •• • • • • • • • • • • • • • • • • • • • • 
THIS PAGE ANALYZES THE FILE STATUS AND DETERMINES 
THE SEfJSE rnoICATION· THE COMMAND lS THEN CHECKED 
TO SEE IF THE ERROR INDICATION SHOULD BE SUPPRESSED 
SO YHAT THE COMMAND MAV BE EXECUTED• 

~~.~~------------------------------~l~~l~ 
FILE STATUS APPEARED ON TliE FILE INTERFACE r:! 
BEFORE A FILE WAS SELECTED• 

4- 11 -A 
ST UNSELECTED 

QB052eAGE-,------------------------------• FILE STATUS WITH 
(ll) SAME AS ABOVE• BUT TWO CHNL EQUIPMENT CHECKo 

SWITCH ENTRYe STATUS WAS SEE~ 
WITH NO FILE 
SEL..ECTEDo 

XO --- 57C XO -..- 5?E 
E 00110000 1 
A GL.e48+D l+DR 

QB060eADE'-------------ar;1! *--01-----------1 
P<Oi 

NO ATTN OR BUSV FROM DsO 
FILEe BUT FILE STATUS 
IS NOT NORMAL e A Ul\IIT G2- XIII -AA G4- 11 -AD 
CHECK CONDITION CHECK UlllSAFE(FS2> ON L.INE(FSl) WAS 
EXISTSo AND WRITE CURRENT DOWN OR PACK 

SENSECFS3)e CHANGE(F54) WAS UP 
WITHOUT ATTN• POST 
INTERVENTION 
REQUIRED• 

Xl - 57F 
E 00010011 
A IH¥19+D 

XO .._ 580 

! 48+DR 
I 
C DNST21 I o--o--~ <» ST2 

f DsO 
L3- XIII -AE 

CHECK FOR RECALI­
BRATE COMMAND IN 
CASE OF SEEK CHECK 

I 
L.4- 11 -AF 

UNSAFE(FS2) DR 
WRITE CURRENT 
SENSECFS3) WAS UPo 
POST UNSAFE AND 
EQUIPMENT CHECK• 

11 --- 587 xx --- 586 xx --- 578 
E 00001111 E 00000100 E 00000010 

i IHo15+GL i GL•4•D .,...___..~ 2+BX °"O 

~.JS- XX -AH J&- XX -A.J .J7- 0$ -AK 
AMPLE THE CCMMAlllD TO SEE IF IT IS IN THE SENSE 
R0UP(XXXX0100)e IF SO• DO NOT POST THE SENSE 
NFORMATION IN GP• AND DO NOT PRESENT THE UlllIT 

CHECK POSTED AT J7• BUT EXECUTE THE COMMAND 
INSTEADe 

00 _,, 584 
I 
A DR+GPC 

~I OQ...-------------~------------QB020-----AL.E f o+sT6 cx1> 

JS- Xl -AL 
POST THE SENSE COPE IN THE GP REGo 
THE GP REG NORMALLY CONTAINS FILE 
MASK INFO IN BITS O•l AND 2• AND A 
SENSE CODE cArJ BE DISTINGUISHED 
FROM FILE ~ASK INFO SINCE 0"4.V A 
SENSE CODE HAS A VALUE LESS THAN 
96(DECIMAL)(60 HEX)o A SENSE CODE 
IN GP WIU. BE DETECTED IN END 
PROCEDURE~ AND WIL.L CAUSE A 
CONTirJGEf\JT CONNECTION• ST6a0 AVOIDS 
POSTING BUSY WITH STATUS Ol\I QB020o 

1 7+:~ ...... 581 A ~~!g~V 58[ 
...__, !lr-~-o-----------------------------~------------------------1 ••----------------------------QB060-----AME e o.s12 f ~sT1 <xx, 

R ST2 
I 
Q4- $1 -AG QS- XX -P.M 

SEEK INCOMPLETE CO~ANO IS SENSE,REsERVE•RELEASE• OR 
(PS1) OR END OF RECA~IBRATEe DO NOT POST ERROR• BUT 
CVLINDER(FSS) WAS ENTER COMMAND DECODE TD E~EQJTE 
UPCBY PROCESS OF COMr1ANDe 
ELIMINATIOf\l)o POST 
SEEK CHECK• EXIT 
TD QB IF COMMAND 
IS RECALlBRATEo 

420613 
420655 

10111/66 MACH 2844 DATE 03/03167 SHEET 
02/09/67 NAME 2314/2844 LOG 062G VERSION 

MODE MANUAL 
PeN• 2250209 FILE STATUS OECK 
IBM CORft• SDD 

I 

' f \ 
~ 

• 



• 

• I 
0 
8 
0 

• • • • •• • • • • • 
THIS PAGE POSTS UNIT CHECK FOR SEEK ERRORS 
AND POSTS DEVICE END STATUSo 

• • • 

OX1 - 583 
E 00000100 
A "BY 

QBOSOeAME------------------------------.-.--~--..------o~~~------~------..11)1 
(OXl) 

DEVICE END DUE TO PREVIOUS OFF LINE ST2 
CONDITION• NO TWO CHNL SWITCH• sr2110. I 

G4- rllX -AA 
POST DEVICE END. 

QB052eALE------------------------------...... -------------... 
(0Xl> DEVICE END DUE TO PREVIOUS OFF LINE 

CONDITION• TWO CHNL ENTRY• STC?aOo 

• • 

xx-
! ?+GP 

~-1 

oxo - 582 
E 00000110 
A 6+BV 

QBOSO•A~E:--------------~---------------...------------lo-----------------~I 
coxo.ox1> c O•ST3 

DEVICE END FROM SEEK OR PREVIOUS eusv. ND TWO CHNL· SWITCH• ST2a0• I 
C O+STS 
T ST2 

• • • • • • • • • • • • • • • • 

ox - 588 
! BY+BX 0-1 *---------------~-----c)....-----------~-----.....-----------------------....oso20 ACE 
R ST7' 
1 
G6- X$ -AC 

DEVICE END TO BE PRESENTED IN INTERFACE 
SELECTION SEQUENCE• PLACE STATUS IN BX 
REG SINCE ADDRESS BYTE IS STILL IN DW 
REG(BUS IN>• ST?=O MEANS SYSTEM RESET 
ROUTINE IS IN PROGRESS. 

579 1 x -- !5AA 

-0-1 
R 4+W 
I 

(Xl) 

.-----------..... ------------------------------.-..-aso&o-----ACE (XO) 

AFE 

L 4- XX -AB LS-- llrX -AD 

I ! OW~BY•DW _i-­

LE-- 00 

QBo52eAUE----------------------------..... .._.._......, __ ...,......,_,_..-a 
<oxo.oxu DEVICE END FROM SEEK OR PREVIOUS 

BUSY• TWO CHNL ENTRVe ST2•0• 

QG160oAJE:..-----------------_.._..._. _____________________ • 

coxo,oxu 
CHANNEL a.ID WITH DEV END ON SEEK• DR 
DEV END WITH CHAINING ON SELECTOR 
CHNL• STi?llle 

POST UNIT CHECK WITH DEVICE ENDe 
POST SEEK CHECK IN GP REG• 

STATUS TO BF PRESENTED AFTER DATA TRANSFER 
WITHOUT DIStONM:CTING INTERFACEe PLACE 
STATUS ON BUS-IN• 

420613 
420655 

10/11/66 
02109161 

MACH 2844 
NAl<lE 2314/2S44 
MODE MANUAL 
P•N• 2250210 
IBM CORPe SDD 

DATE 0~/03/67 SHEET 
LOG 062G VERSION 

PROCESSING DEVICE 
END 

• 



• 

Q 
c 
y 
0 

• • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
01 - 419 

HALT IO ISSUED• E 10011100 
A 156+0P 

I *---------------------------------...---------------------------------~L1070 AHE 

GDllO.AQE'_.. __ ...,.._.. __________________________________________ ,_.....,..._..._.._...,_ __ • 

C l+ST3 (000•001) 
R ST6 ST7 TO INDEX SUBROUTINE (010•01U 
I 

(00) 

A6-- OQiCr -AH 

INDEX PASSEDe 
SET RETURN ADDRESS 

v ............ EXIT TO su~OUTI~E I E Oo
o
0

x
00

---
01

A 49! . ! XX __... 491

1 

, ~I 00 __..,, 40

1

8 INTO DP REGISTER AND 00 ..,__... 
A Bx+2+BX o-o+c+oc . A Bx+o+1+BX FOR INDEX F'ROCESSING A BX~Bl< 

sc---~-D---·-----~~1 ~~ ~ 1~~ ~---------~------------·-·-·-------~----~~1~~I~ 
ON CARRY PROCEEDURE I I I 

OP/IN HAS BEEN C2- XX -AA CJ- ** -A C4-- ll!IO -A CS-- Ci* -AM 

*~c----~...,_......,......,_....,_...._..., __ ........ =---QC020i-----AAME 
(00•01) 

RESET• 

QC020eAGE 

INCREMENT TIMER FORCE CARRY 
BY TWO TO CO~PENSATE OUT IF CHAINI~G 
FOR BLOCKS Qb AND IS ALLOWED 
Q7 ON QC020• ( ST3s1) 

1X - 49E 
E 10011100 
A 156+0P 

I 
R ST6 ST1 
I 
G2- **-AB 

TIMER OvERFLOWEDe 
SET RETUR~ ADDRESS 
INTO oP REGISTER + 
EXIT TO SUBROUTINE 
FOR TiroiiER 
PROCESSING 

INCREMEl\it 
TIMERe 

11 -- 40B 
I i-
G4- 01 -AE 

THIS BRANCH SAVS 
TIMER WAS AT 254 
ON ENTRY TO BLOCK 
C2o BL.OCKS G4e L4 
INSERTS ONE 
MICRO SECOND 
DELAY BEFORE 
EXIT TO SUBROUTINE 

-

-----TI_ME __ R_O_VE_RF __ L_OWED ___ • ____________________ --t----------------+-"•il NO:l--
40

1 
C01t L4-- 10 --AF 

ST REG ASSIGNMENTS THIS 
PAGEo 
ST3 CHAINING AL.LOWED 
ST6 READ GATE ~ II' ST?-0 

WRITE GATE ON IF S'f7s1 
ST? ERASE GATE ON• 

DELAY BEFORE 
EXIT TO SUB~OUTINE 

10 - 40A 
10011100 

l 15&+0P 

I 
R ST6 
I 
Q4--

TIMER OVERFLOWED• SET RE­
TURN A!>DRESS INTO OP REGISTER 
AND EXIT TO SUBR6UTINE FOR 
TI~R ?ROCESSINGe 

00 - 418 
I 
A BX+o+l+BX 0-1 
E
7 ~PPO SEL TO 

- °* --AJ 
INCREMENTS TIMER• 
CHECK SELECTION 
Lirl!ES FROM CHANNEL• 

10 - 41A 

1 HST3 

I 
L.6- 01 -AK 

I 
11 - 418 

I 1 .. ST3 

N6- 01 -AL 

TIMER OVERFLOWED• BLOCKS 
L6• L4• OR N6t L4 CAUSE A ONE 
MICROSECOND DELAY BEFORE 
EXIi TO SUBROUTINE• THIS IS 
NECESSARY SINCE TIMER WAS INCRE= 
MEr~TED BY TWO IN BLOCK c2. 
SET 5T3 TO ALLOW CHAINING SINCf 
IT HAS BEEN RESET IN BLOCK G8~ 

NOT CHA!NINGe 
INDICATE BY 
RESEnING ST3e 

10 -- 42A 
00001000 

A BX+e+DC 

I 
R CARRY INDEX 
I 
GB- ** -AN 

TEST Til'ER TO 
DETERMINE IF OVER 
FLOW WILL OCCUR 
BEFORE COMMAND 
DEC{lt)f; CAN• BE 
COMPL.ETEDe IF IT 
WILL• SET ST3o 

01 -- 429 
1 BX-o+BX 
I 
C o+ST3 
R INDEX 
I 
LB- OCr -AP 

SELECT OUT HAS RISEN 
WITH SLJPPRESS OUT DOWN. 
HENCE THE CHAIN IS BROKEN• 
INDICATE BY RESETTING ST3e 

r: ulloooo "l 
Al I~o240+DW ---------------.gi ~ C020---AQE 

<ox.ix> 
fl! CARRY CHAINING 
I 
QS-- Jfr)( -AQ 

CHAINED RESEL.ECTION ,·--------------nC040 ABE 
EXTRACT CONTRO'- (00e10) 
Ut~IT AVOOESS FROM 
ADDRESS ON :Bus. 

l"""----------------.--0.,_ ______________ I•~---- __ ... _ .. _iJi; ... Wl;:Cl'~.;:o.~'~"'"'---------i·bi--------------

420613 
420655 

10/11/66 MACH 2844 
02109/6? NA!'E 2314/2844 

MODE MANUAL 
Pe Ne 2250211 
IBM CDRPe SDD 

DATE 03/03167 SHEET 
L.OG 062G VERS~ 

CHAINED RESELECTION 
ENTRY 

• 



• • • • • • • • •• • • • • • • • • • • • • • • • • • • • • •• • 

Q 
c 
0 
2 
0 

01 - 4DD 

A 220+oP 11011100 d 
tST6 ST7 .-----------------------------------------------------------------------------------TO--IN_D_EX __ SUB __ RO __ U_T-IPE--.----------~1~'8:~11 ~AE 

NOT CHAINING 

QC010.1UE------------------------------------~ coo.ou 

QSOSO•ARE----.. 
coo.01.10.1u 

• 

A3- Oil&* 

INDEX PASSED• SET 
RETURN ADDRESS 
INTO OP REGISTER 
AND EXIT TO SUB­
ROUTINE FOR INDEX 
PROCESSING• 

00 - 4DC I . 

BRANO.ING ON 
CARRY INDEX NOT CHAINING• .. 

A BX+o+l•OX 

.. 0--1 ~ ~T1 
E3- ><*-AB 

·.PRESENT 
C•U• BUSY 

INCRefiENT TIMER• 
ST7•1 SAYS ERASE 

_GATE ONe 

E 11~~0000 4
Al E O~~(;Oi 481 I xx ..... ~ 

Al ISe24o+GL --------------A KL•HD A GL.QBY+BY 

r 
1•sT7 .... I ••--f .-..------------.a:sosoo.--•ALE A COOtOl) f I s..w DeO 

CS- XX -AE C7- XX -AK CS- O* -AL 
SET CeU• ADDRESS CHECK KLl TO SET CeUe ADDRESS AND 
INTO GL FDR DETERMINE IF FILE DEVICE ADDRESS IN BY 
oPERATION IN BLOCK IS UNSAFE FOLLOWING 
C8e A WRITE• 

A 4tlG E oo~'iOc)J 
QB010eAQE---------------------+-------------------4i~I CARRY INDEX cxu 

GS- ** 

ST REG ASSIGNMENTS THIS PAGE• 

ST3•eCHAINING ALLOWED. 
ST6•eREAD GATE ON IF ST'190 

WRITE GATE DN IF ST7•1e 
ST7eeERASE GATE ON• 

MUST TIMEOUT TO 
DROP ERASE GATE• 

-----SIEtMJ~AHBtt-Lf!• STATUS IN 
LATCH TO PRESENT 
CONTROL UNIT BUSY 
(OPERATIONAL IN 
IS DOWN)• 

OX - 44C 

A owaBY•Dw 
X>C -

E 00000001 
A l•IG 

482 

QC010.AQE--------------------------------------------------------------------------------_....-.... __ n-._
1 

·--1 ll(lloo--------------------------------------------aco30----~A.,£ COXtlX) 
CHAININGe 

BRANCHING ON 
ST3 

CARRY Q6- XX -AH 
I 
Q?-

[~ _____ r-- ,.. - - _f'"_ __ _ 

OR TOGETHER CONTROL 
UNIT ADDRESS AND 
DEVICE ADDRESS. 
(THE LATTER IS 
STORED Ir~ BY•) 

ENABLE ADDRESS IN 
LATCH AND RAISE 
OPERATIONAL INe 
ADDRESS IN WILL 
RISE WHEN ADDRESS 
OUT FALLS• 

420613 
420655 
420662 

10/11/'.»6 
02/09167 
01/15/68 

MACH 2a44 
r~AME 2314/2644 
MODE MANUAL 
PeNe 2250212 
IBM CORPe SDD 

DATE 02/20/68 
LOG 051P 

SHEET 
VERSION 

C~INED RESEU:CTICN 
RAISE OP/IN OR r.qeSENT CUB 

coo.ou 

• 

1 

·f 

I 

I 
I 
1 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Q 
c 
i 
0 

E 00000111 E 11100000 E 00000101 E 10111100 
00 --- 4Bj xx --- 484 01 ___ 44

1 
xx ___ 485 

A BXt7•BX A GP-224+1+DC A BX•S+l+BX A 1BB•OP 

~.u~-------------------~~· ~--1 ~1 ~-----------1 *-----------------------~~~ (00.01) I cooo.001> 
BRANCHI~G ON RI CARRY INDEX RI ST6 ST? TO INDEX SUB~OUTINE (010•011) 
ST:S 

AJ- XX --AA A4- J1ar,'1 -AE AS-- XX -AF A?- ()1:11111 -AP 
ST3•1 SAYS TIMER WILL INCREMENT TIMER CHECK FILE MASK INDEX PASSEDe SET RETURN ADDRESS 
OVERFLOW BEFORE C0M14AND BY THE AMOUNT F~ INHIBIT ALL SUBTRACT CONSTANT INTO OP REGISTER 
DECODE CAN BE COMPLETED• NEEDED TO GET WRITES• (HIGH ORDER THAT WAS ADDED IN AND EXIT TO SUB-

THRU COMMAND THREE BITS IN GP)e BLOCK A3• ALLOWING OX ...... 490 ROUTINE FOR INDEX 

ST REG ASSIGNMENTS THIS PAGEo 
ST3-INHIBIT ALL WRITES 
Sl!-WRITE ORIENTED• 
ST6-READ GATE ON IF ST.,_O 

WRITE GATE ON If ST7a1o 
ST~RASE GATE ONo 

DECODEe THIS IS REALLY A FOR THE TWO ~lCRO- i PRQCESSINGo 
CHECK FOR INHIBIT SECONDS CONSUMED A BX+o+1+BX 

01 .....- 4BD 
I i BX+GrHBX 

EJ- XX -AB 
TIMER WILL OVERFLOW 
BEFORE COMMAND 
DECODE CAN BE 
COMPLETED• WAIT 
HERE FOR TIMEOUT• 

XX -- 4BE 

I 
R CARRY 
I 
J3- •1 --c 

LOOP UNTIL CARRY•l 

11 - 48F 
E 10111100 i lBB+OP 

R ST6 ST? 
I 
N3- **-AD 

TIMER OVERFLOWED 
SET RETURN ADDRESSe 
INTO r:JP REGISTER 
AND EXIT TD SUB­
ROUTINE FOR Tlfl£R 
PROCESSING• 

WRITE DATA SINCE IN AJ. A4• AS• A7. I 
f"IASK IS CHECKED 
F:R ALL OTHER R CARRY INDEX 
WRITES WITHIN I 
COMMAND I)ECODEe C6- *°* -Ate 

00 - 448 
INCREMENT TIMERo 

lX - 49F 
E 11100000 

XO - 4AE 
I 
A IH+OP A IHe224+8Y 

l ST5 
I 

~1 1i:s-----------------------------------------------QIJ010i----_.AME coo.oH 

10 - 44A 
E 00000101 
i Bic-stHBX 

JS- ~ -AH 
SEE NOTE AT L5 
BEL.OW• 

11 - 448 
E 00000101 
i Bic-stl+BX 

LS- XX --AJ 
TIMER OVERFLOWED 
WHILE ~AITING FOR 
COMMAND OUT• 
SUBTRAC' CDNSTAl'n' 
THAT WAS ADDED lN 
BLOCK A:!• ALLOWING• 

GC-- ~-AL 
STORE THREE HIGH 
ORDER BITS OF 
COMMAND IN BY• 
WILL BE USED IN 
COMMAND• DECODE• 
STS•l SAYS WRITE 
ORIENTED• 

FOR THE TWO MICRO SECOfllDS 
CONSlJEDe 
lN A3• A4e J5• J3• 
WAIT FOR TIMER TO 
OVERFLOW AGAIN• 

R l+W 
I 

D•O 

G7- O* --AM 
NOT ~ITE ORIENTED 
LOAD COMMAND INTO 
DP REGISTE~• 

Xl - 4AF 

TO COMP4AND DECODE 
NOT WRITE ORIENTED 

l Ifol+DP 

I lie------------------------------------------------<malO'-----aANE 
R l•W 
I 

D•O 

L"I- 00! -A'4 
WRITE ORIENTEDe 
LOAD COMMAND 
INTO OP REGISTER• 

TO COMMAND DECODE 
WRITE ORIENTED• 

coo.ou 

·--------------------------------------------QC04oo----••oDEJE C00•10) 

L-------------------------------------------------------------------0------------------------------------------QCOSO AJ>E (01e11> 

420613 
420655 

TD TIMER SUIRDUTlNEe 

10111166 MACH 2844 
02109/67 NAME 2314/2844 

MODE MANUAL 
p.~. 2250213 
IBM CORP• SDD 

DATE 03/03167 
LOG 062G 

SHEET 
VERSION 

CHAINED RESELECTION 
WAIT FOR COMMAND 

• 



• • 

Q 
c 
0 
4 
0 

• • • • • • • • 
~~~i~i~.-~-~=-""""""""""""'___ J 
QC060&A~--------~~---------
( 1XOt lXl) 

• • • • • • • 
ENTRANCE TO TIMER SUBROUTINE IS MADE IF THE TIMER (BX) 
OVERFLOWED DURING A RESELECTION SEQu~NCEe THE COMllTIOi\i 

• 
OF RE~D/WRITE/ERASE GATES ARE ANALYZED AND SPECIFIC ACTION 
RESUl..TSe REFER TO NOTE 1 AT RIGHTe 

THE PROGRAM RETURl\IS TO THE SUBROUTINE WHERE TIMER OVERFLOW 
WAS DETECTEDe IF O?S=l~THEN THE OF REGISTER CONTAINS THE 
RETURN ADDRESS TD THE PROPER POINT IN END PROCEDURE OR 
CHAINED RESELECTIOl\I@ IF OPS:o~ COMMAND DECODE IS COMPLETE 
AND THE PROGRAM RETUR1\IS TO INITIAL srnrus PRESENTATION· 

QCO?O.ANE--=-----......,......,, ....... __ ....... ...,.., __ ~...._"'°"'_.,...._...,_~_,....,_...,.,......,......,,.._.,__ ....... ._......, __ ~-----------~_,.,_.......,,__,......,..., 

(lXOdlU) 

• • , . • • • • • • • • • 
MEANI~*G OF ST6 AND ST7 WHEN TIMER OVERFLOWS 
ST6 ST? 

0 0 TURN ON READ GATE 
0 1 IF STO=O~ TURN OFF ERASE GATE 
0 1 IF STO=l' CHECK FOR FILE UNSAFE 
! 0 READ GATE IS ON~ uPDATE TIMER 
1 l IF STO=O• TURN OFF WRITE GATE 

• • 
l l IF STO=l• WRITE GATE ON (FORMAT CASE)•IJPDATE TIMER 

~ vv EXIT TO RAISE STATUS-INCST3s0> 

• 

e 01o00o ,,;:-00 451 I lXX -.. 48? l 1XC - 4F6 
A 64+FC A ex+DR+DR EXIT TO DROP STATUS-lNCST3:1) 

~I!~ ~~~-~-~ ~~~---------------------~--------------------~~~~ 
I I 

3-- lXX -AA E4-- lX* .....-AC ES- **--AG 
TURN Ol\I READ GATE UPDATE DR TO 
l•ST6 IND!CATESe MAINTAIN !NDEX ST2 AND S'.[3 -OR.IEl\fT 

QCOSOc.A.M~E----............... ----------------r--t--~-----. ORIENTATION RETURN TO INITIAL 
ClXX) STATUS PRESENTATION 

I QCOlO•ABDE~= rno.,10> 

Qt030eA ----------..------1 
(00ol<i) 
QEOlOeAEE--_.,_,._,._.._.. ........... _.. ............ ..._ 
(0Chl0) ! 

A 
12E020eAG,~E-,_....._ ....... __ ~--------------o-----------------...... f---O 
(00.J.0) 
QC020eAC.e~----------~-------------
(00d0) I 

0 

-~ 
QS020eACE------------....... ----------
COOdO> 

QS030eACE------------.u 
(00010) 

QS050.AL.E----~--..---------------~ • (00o10} 

ox­
E 00111001 
A 57..:JP 

430 

10 - 45A 
~ 10000000 

A 12S.BX 1;.----1 • 
R DPS 

' ro- 1X* -AB 

READ GATE ON. RESET TIMER 
AND RETURN TO HAINSTREAHe 
DPS-0 SAYS COMMAND 
DECODE ClJlt'PLETEDe 

' 

-

lXl - 4F1 
I a--i DP+D 

I 
NS- XX --AK 

NEXT ADDRESS 
*** 41C 
43C 
45C 
47C 
49C 
4BC 
4DC 

OP REGISTER CONTAINS 
RETURN ADDRESSe GATE 
TO BUS FOR x-A BRANCHING 

PAGE 

*** QS020 
QS030 
Q.5050 
QS050 
QC010 
QC030 
QC020 

WRITE/ERASE GATE ONe 
Q.EO?O$BEE,_.,_.., ....... _,_..,_,.._ ...... ...,. __ ...... ________ ..... I •~~io------------------------------------..--------------------,_,, __________ ....,.. ____ ...._ __ ....,.. _______________________ ~----~------~--------~----..... -------~iQC··~oso------A~JE 

<01.11> CCX) 
R ST6 
I 

ST7 

420613 
420655 
420664 

!OJ'll/'&6 
02/09/67 
091'19/68 

DATE 11/20/68 SHEET 
LOG 325G VERSION 

MACH 2844 
NAME 231412844 
MODE MANUAL 
Pe Ne 2250214 TIMER SUBROUTINE 
IBM CORPe SD!> TURN ON READ GATE 

• 



• 

• c 
0 
5 
0 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
SEE NOTE AT TOP OF PAGE QC040 
FOR EXPLANATIQrll OF TIMER SUBROUTINE 

1x­
E 11000000 
A 192+BX 

44F 

I 
OPS 1----------------...._----._.--------~-----. ----------1 

f 
C6- lX* -Al\! 

FORMAT WRITEe DO NOT RESET WRITE GATE• RElNITALIZE T!l'ER 
QCO?OeAHE--------------------------------~--------.-,• AND RETURN TO MAINSTREAMo OF'5:0 IF COMMAl\JD DECODE COMPLETE 
(OX) L 

11 - 45! 0)( """"""' 440 oxx - 469 

A BX-41-l•DR I E 10000000 E 00001111 

QC020•ACE-=------------l~* ~ 128•FC ...,*---·-=--Ai 0-lSH+BX *------1 m::.---------------....,..-----~oF...-...,...._..,._.. ________________ __,QC040i------.APE 
E 00~~0 iOo 

41 
COhll) l O•ST6 

R STO I c o+sTo c1xo.1x1> 

~2- *X --AA ES-- OXX -AC Eb-- XX -AG 

QCOlOoABE'------------·-·-..iooI WRITE GATE rm. NON-FORMAT WRITE 
(Oltll) ~,!OaITEl SAYS FORMAT RESET WRITE GATE 

.. ,... MID IrllDICATE BY 
RESETTillJG ST6e 

QC030eAD·~E ....... ....-....... ----...------------....-..o 
(01'11) 

THE CONTANTS 
POSTED IN BXe 
ARE USEO TO 
PROVIDE THE 
NECESSARY 
TIMEOUT BEFORE 
DROPPING ERASE 
GATE• THE ACTUAL 
TIME I~TERVAL 
BETWEEl\I THE FAt 
OF WRITE GATE THE 
FALL OF ERASE ATE 
IS EQUAL. TO EMIT 
FIELD CONSTANT PLUS 

R 0?5 

J.,__ 1Xill -AP 

STORE TIMER CONSTANT IN DRe 
IF INDEX HAS JUST BEEN PASSEDe 
DR WILL INDICATf HOW FAR FROM 
INDEX WE ARE WHEN ERASE 
GATE IS TURNED OFFe 

QEOlOeAEE------------......ir 
(01'11) 

TWO + Ol\IE HALF CIN M?CROSECONDS) 
QE020eAGE------------------------..... 1 
(01•11> 

QC040eA~E...------------..-----.....-----~ •--~------~~------------------------------------------~---------------=-------------------------------------------------GC0601-----A~BE (Oltll) L CHECK FILE SAFETY (lX) 

i ~ ~~~~~ 459 ~ mg10c;;; 4Cl E Og*l~ 471 
-~~~:~i~CE:-------------rt STO U1't:a-----------i t HSTO -------------r- H • r:..---------------------------..._ _____ -QCu~:~---a.l!i;HE 

L.2- ~ -AB L4-- OX>C -AD L6- !XX -AH 
IF INDEX HAS BEEN PASSED• 

(Ohll) OPERABLE• ERASE SET STO TO INDICATE THE CONSTANTS POSTED IN AWAY WE ARE AT 
GATE ON IF STO•O• WE MUST TIMEOUT TO Bxe ARE USED TC PROVIDE THIS TIMEo NEW VALUE 

QSO!OeACE.-------------1 CHECK FOR FILE RESET ERASE GATE DR TELLS HOW FAR 

QSOSO•ALE:-------------• 
(Oh11) 

STO•l SAYS TIMING TO CliECK FILE SAFETY THE NECESSARY TIMEOUT OF DR WILL INDICATE 
CHECK FILE SAFETY• BEFORE CHECKING FILE HOW FAR FROM INDEX 

SAFTVo THE ACTUAL TIME WE ARE WHEN WE EXIT 
INTERVAL BETWEEN THE TO CHECK FILE SAFETY. 
FALL OF ERASE GATE AND 
THE TESTING OF FILE 
SAFETY rs EQUAL TO 
T~E EMIT FIELD CONSTANT 
P'LUS TWO <IN MICROSECONDS>. 
A MINIMl.JN CONSTANT OF EIGHT 
IS POSTEB TO ALLOW 
COMPLEtl N OF COMMAND 
DECODE IF T~ SUBROUTIPE 
RETURNS TO QC030eAA• 

420613 
420655 

10/11/66 MACH 2844 
02109/67 NAME 231412844 

MODE MANUAL 
P•Ne 2250215 
IBM CORPe SllD 

DATE 03/03167 SHEET 
LOG Oi2G VERSION 

TI~R SUBROUTINE 
WRITE SHUTDOWN 

l 
~ 
1 
·~ 

t 
~ . 
1 
:~ 

• 



• • • • • • • • • • 

Q 
c 
0 
6 
0 

lX - 4CA 
E 11110000 
A FS•24o+BX 

QCOSO.ABE ....... ------------------~------~! (1X) C e>t>ST7 
R D=O 
I 
E2- xi:. -AA 

EXTRACT FOUR HIGH 
ORDER BITS FROM 
FILE STATUS REGe 
O+ST? TO INDICATE 
ERASE GATE OFF AND 
EQUIPMENT CHECK 
COMPL.ETE 

• • • • • 

XO - 4BA 
E 00001100 

• • • • • • 

01 ......... 46D XO --- 4F2 
E 01000000 E 01000000 
A BX¥64•D A o-64fl+BX 

• • • • • • • • • • • • 

i Klol2+D I-~ -1 I xi--o---1 

Xl - 4BB 
E 00000001 i KLaUt<I. 

GJ- XO -AB 

FILE I~DPERABLE . 
POST KL7 TO INDICATE 
UNSAFE• 

E4- 01 -AC 

CHECK FOR INDEX 
PASSED (KL.3•4•5•100) 

T DcO T 
ES-- x:;c -AE E&-

BXl=ON LINE 
CONSTANT POSTED HE~E 
IS USED TO TU~N ON READ 

IS COMPLETE• E 01110000 E 00000001 
GATE WHEN HEAD RECOVERY Xl --- 4FI XO --- 4EO 

i 0-112+1+: --o.-j <Lal- •=---

G7- X~ -AN GS- Xl -AP 
Fll.E INOPERABLE• 

INDEX HAScPASSED POST KL7 TO 
CONSTANT POSTED INDICATE UNSAFEo 
HERE IS USED TO 
TURN ON READ GATE 
BEFORE HA• 

Xl - 4E! 

1 BX-DR+BX I 
I 19----------------------------QC·040 AQE 

I ClXOelXl) 

' DPS L.8- UC* -AQ 

CONSTANT IN Bx DETERMINES 
HOW FAR PAST INDEX \E TURN 
ON READ GATE• DR INDICATES 
HOW FAR BEYOND INDEX WE HAVE 
ALREADY GONE VALUE OP BX IS 
ADJUSTED ACCORDINGLY• 

420613 
420655 

10111/66 MACH 2844 DATE 03/03/67 SHEET 
02/09/67 NAME 2314/2844 LOG 062G VE RSI~ 

MODE MANUAL 
PeN• 2250216 TIMER SUBRDUTIAE 
IBM CORPe SDD SAFETY CHECK 

• 
I 
i 
1 
l 



• 

Q 
g 
"I 
0 

• • 

QC010eAI£ 
COOOtOOl 
(010•011 

, 
> 

,,._ QC020eAA 
(000•001 
(010•011 

·; 
> 

> 
> 

QE010eADE 
cooo.001 ,010.011 

, , 
. .,,._ QE020eAE 

cooo,001 
co10,011 

'i , 
QS020eAAE 
cooo.001 
co10,ou 

, 
> 

QSn30eAAE 

l8i8:8il I 
. QSOSOeAAE 

cooo.001> 
co10.011 

-· , 

• ••••• 

• 

•• • • • •• 

E 01000000 E 00011000 

• • • • • • ••• 
E oo&foOiiO ·1 

-------------------1~6MCL ox ...... 

UPDATE ORieNTATION 
TO INDEX PASSED• 
CKL3t41S.100)e.TRACK 

lX - 4E6 OVERRUN WILL OCCUR If' 

,..... E 00110000 I NEXT COMMAND IS A j 48+1<1. WllilE IM"EDIAlE• 
011 - 41 xx - 4] A BX+64+D A 0P024+0P 

I ii---·I • c i o+ST1 A 

IN 
WR 
FO 

I ·1 CARRY • 
c3-- XX -AA C"- .X -
DEX DETECTED WITH OP3 SAYS A•Me OP 
ITE GATE DNe AU. (SEE NOTE 3 ON 
RMAT WRITE QD080)e OP4 

OP ERATIONS EXIT INDICATES INDEX 
TH 
WR 

RU THIS WORD TO PASSED. OP3 SET IN 
ITE GATE SHUT ORDER TO TAKE CARE 

DO WNe THE TIMER IS OF TH: SEQUENCE 
GR 
IN 
KL. 
Bl. 

EATER THAN 192 WR H•A• 
SUCH CASESt AND SCH ID MIT 

2 WILL Be SET IN 
OCK C5e II' Tt£ 
~R IS LESS THAN n 2t TRACK OVERIUll 

WI LL OCCUR• 
e 00010000 

)-·i=~-J489 xx-J 
[6MCL ~ 

I 

!,_ )()( 
ER ASE GATE ON• 
ST 
TI 

ORE CONTENTS OF 
MER IN DR TO 
DICATE HOW FAR 
YOND INDEX ERASE 
TE IS TURNED OFF 

IN 
BE 
GA 

000 - 488 
e 00000100 

UPDATE ORIENTATION 
TO INDEX PASSED 
CKL3t4tS.lOO>• 
TRACK OVERRUN WILL 
OCCUR IF NEXT 
COMMAND IS A WRITE 
I"'4EDIATE• 

xx - 422 
E 00001100 

CS- O>C -AH 
UPDATE ORIENTATION 
TD INDEX PASSED• 
CKL3t4tS-100)• SET 
KL2 TD INDICATE 
f~,~VE=-rd 
COMMAND IS A WRITE 
I"EDIATE• 

XO - 461\ E 00001100 

r~cx 

JS- Xl -AP 
REFER TO NOTE 2• 

*** NOTE 2 *** INVALID ORIENTATI~• · 
INDEX HAS BEEN DE­
TECTED IN THE GAP 
BENEEN COUNT AND 
KEV DR BETWEEN KEY 
AND DATA• IF THE 
NEXT COMMAND IS A 
READ/SEAROt ~/ 
DATAt ex WILL FORCE 
A DATA CHECK• REFER 
TC QD080 BLOCKS Q6 
AND Q8e 

Xl - 46B XX - 4E3 xx - 474 e 00001000 
A QPQS.OP 

• 

"" I 

• 

... 

• • •••• 

TO WRITE GATE SHUTDOWN 

• • • • 

Coso---AHE 
COX) 

A KL.e4+D 
I 0-

A KLe-12•KL. 1i;i-1 
00010000 l e 01110;01 t ~:~:- ----j 0-11? 1- --0-1 ~------------------------------------------QC04<>----ANE C O+ST1 

c I 
L3- XX -AC 

RE ADt WRlTEt AND 
ASE GATES OFFe 
ST FOR END OF 
TA FIELD ORIEN­
TIDN• 

ER 
TE 
OA 
TA 

y 1)11() 

L4- ><* -AR 
REFER TO NOTE le 

i ~~~F 4els 
i o+ST6 

I 
N4- 000 -A 

RESET READ GATEe 
o+ST6 INDICATES 

LS- XX -A L6- XX -AK 
REFER TO NOTE 1• INITIALIZE COUVTER 
O+ST4 PREVENTS A TO RAISE READ GATE 
FALSE OVERRUN BEFORE HeA• 
DETECTION IF INDEX 
HAS BEEN DETECTED 
IN GAP SPAClNGe 

READ GATE ~'• 
010 - 48A 1X - 4E? i 

' OPS L7- l><* -AN 

SET OP4 TO INDICATE 
INDEX PASSEDe OPS-0 
BRANCH SAYS ~ND 
DECODE COMPLETED• 

._ ~ ~A= 11ra=00 1 · · 
I i.-ooa-.-.-------------1 •------------------------------_. C O+STl 
,~ I ~ 

Q3- *>< -.\D Qs- 1X. -AL 
INDEX DETECTED WITH ST4•1 TO BRANCH 
READ GATE ON• ser HERE• ST4 IS LEl'T 
THE INDEX PASSED ON TO INDICATE 
LATCHCKL2h WHICH OVERRUN TO ALL 
WILL FORCE A C0"'4ANDS EXCEPT HeA• 
CHANNEL OVERRUN IF AND CONTROL DPS• 
NEXT COMMAND IS A UPDATE Tl~R• oPS.O 
WRITE IMMEDIATE• SAYS COMMAND DECODE 
ST4•1 IF ANY FIELD COfol>LETEe 
HAS PASSED BY THE 
HEADe 

420613 
420655 
420656 
•20662 

10/11/661 MACH 2844 I DATE 02/20/68 02109/67 NAME 2314/2844 LOG 051P 
04/11/67 MODE MANUAL 
01/15168 P•N• 2250217 %NDEX SUBRCIJTINE 

IBM CORP• SDD 

SHEET 
VERSIDN 

ClXO•lXU 



• •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Q 
J) 

' 0 

oo- lOC 
! 0,.D 

r-1 
R 
I 
AS-- 1* _,,.., 

E oo~AoOOi lAI 1 oo - 108 
Al ERe33+IG ... OP•D a--cJ--1 I...,_, C DNST21 ~ 
R OP6 oP7 R 0-0 
I I 
A2- iOaOs -AA Al- 1* -AB -1 

0 

I SENSE OR TEST 110 

QB060eALE-------------------------a 
(00•01) ENTRY FROM INITIAL BITS O• h 2 OF SENSE OR TEST 1/0 

SEL.ECTION C~ND BYTE 
ARE ZEROe 11- 118 

srs=o 
QC030eAME------------"-l1 
COOtOl> NOT WRITE ORIENTED• 

COMMAND BYTE IS 
IN TrE OP REGISTER 

TuRN OFF ADDR/l• 
!+ST2 1F BUS OUT 
PARITY ERROR 
OCCURRED ON 
C0"4MAND BYTE• 
OR HALT I/O HAS 
BEEN ISSUED• 

C DNST21 

! OP+D 
.SENSE OR 
TEST UD 

IL l--O----------------~---------------------------Ql)A!030----ABE Cll> 
D-0 

!IOI -AK 

INVALID COMMAND 

BUS OUT PARITY ERROR 
OR HALT IIO e oogaoO'Oi 

11 e 01gA00i0 
101 0-AI KL.el+KL I~ a--T FRo66•D l 

R ST2 QP3 R ST2 DP3 i·,-------------a-.Duo ADE 
I I ClDtlU 
E3- D1'c -AD ES- 111* ~I.. 

WRITE CMDe RESET 

ORIENTATION IN KL '-------------------t---------.-..------~=6t------------------1-------------~----+---------------------c:J-oo----------------------...Q-"''D02o-----ADE TO INDICATE INVALID WRITE COMMAND• WRITE COMMAND COOtOl> 
00 - lA4 SEQUENCEe(OK IF 1+sr2 IF OVERFLOW 01 - 119 

E 00100001 WRITE HeAe) RECORD (FRl) OR E 11100010 CHECK FOR 
A ERe3~IG DEFECTIVE TRACK A 0Pe226+BY . _ SEARCH COMMAND 
I (FR6)o I '*ir--"'T--------------------------------------------GA~R1020 Al'£ C DNST21 C l+ST3 (0~,01e10•11) 
R OP6 OP7 ••~11--+------------------------------------+-------------,...---------------------0--~~ DP2 OP! I I 
G2- *- -AC G?-

BITS O• h 2 OF 
COMMAND BYTE ARE 
~JOT ALL. ZERO• 
TURN OFF ADDR/Ie 
l•ST2 IF BUS OUT 
PARITY ERROR 
OCCLJqRED ON 
COMMAND BYTE• 
OR HAL.T I/O HAS 
BEEN lSSUEDo 

01 - 185 E 00100001 
A ER•33+IG 
I 
C DNST21 

10 - 10A 
E 11100010 I 

. A 0Pe226+BY i-t oosn 
1
-

JJ- 10 -AF 

SEARCH COMMAND• 
BRANCH ON SEARCH 

10 ....,. lOE BITS• 10 --- llE 
E 11l00010 ~ 01100000 

I ST2 C)P3 

Js- 10 -AN JS- iO:* -AS 

READ 

READ COMMAND 

1)--b,' :;~:6+BV l Ir! ::;::D -iC·OfolM-AND----------m~rngloo91-, _ _,ASE 
•

1

--------------..... _...------~~•Dll~O------AASE ---------+---------·-c"1----------..---------o READ COMMAND• BUS BUS OUT PAPITY ERROR CiOelU READ COMMAND .... OUT PARITY ERROR• OR HALT I.IO 
10-

E 11100010 
A 0Pe226+BV 

Q--~ l+ST3 

11A OR HALT l/Oe SET 
ST2 IF SEARCH BITS 
ARE ON• THIS WILL. 

1-.i CAUSE INVALID 
C~ND TO BE 

R OP6 CP7 1~~~+------------------------------..-.-----0 I I POSTED. 

L2-- $ill --AE 

BITS Ot h 2 OF 
COMMAND BYTE 
A~ ZERO• 11 - 101 

L?-
MULTI TRACK READ 
COMMAND• 

STS-1 T!JRN ADDR/I Df'Fe -I 1- I 1l -- lOFl BUS OUT PARITY 

....._.I l A•1 ___ 0R __ H_A_L_T_l_/D ________________ ~;m-1A!~·1>----~mHE.-WRITE ORIENTED 1•ST2 IF BUS OUT 
QC030eANE:-------------o PARITY HAS 
(00•01> OCCURRED ON 

COMMAND BYTE lS COMMAND BYTE t 
IN TIE DP REGISTER OR HALT IIO HAS 

BEEN ISSUED• 

~ ST2 OP3 I 
NJ- **-AH l= -~ - . 

CCF\ITRO&.. COMMAND 

-------------------------------------A~-i----------------~..-----------------...... ..._------------~~i----------------------------cAm-020i-----A~lt< CONTROL COM'4AND COoe01) 
CONTROL COMMAND 

i1 ~g!hm 
11 ~I 5~t~ffi+B~

1

1..._-o----------~-o-~--~-~_n_':e_se_R_ve ______ '° .... oo:sou----.i1ARE 
c DNST21 COO) 
R OP6 OP? ----------------------------------------------------------------------------c,_..-R~ ST2 I 
Q2- .- -AG RE~ OR~l.f:~E CMD• 

BITS Oe l• 2 Of C0""1AND PLACE BITS 1•2•4•6 AND 
BYTE ARE NOT AU. ZERth 7 oF CMD IN BY• 

IURN Off ADDA/le 
+ST2 lF !US OUT PARITY 

HAS zn:cURRED ON 
COMMAND BYTE t OR 
HAt.,. llO HAS BEEN ISSUE&>• 

420613 
420655 

10/11166 MACH 2844 
OZ/09167 NAME 2314/ZB44 

MODE MANUAL 
Pe Ne 2250218 
IIM CORP• SDD 

DATE 03/03167 
LOG 062G 

~ DECODE 

St-."EET 
VERSION 

• 



• •• •• ••• • • • • •• ••• • • • • • ••• • • • • • • • 
QDOlOeADE------------------------------------------.. ...... ,... ..... ._. ________________________ -0-.,.. -- O!O A£! 11 ~ibi J-------------~-L~-----QJ) k~~ ON 

1 
OP4 . oPS coo.01.10.11> 

STZ OP3 AS- ** 

QD010•AME._.,..,_....,,...,.__.a ________ .._. ______ _... ______ ._. .......... -o 

coo.01.10.r, 
8RA~ING 
0?1 CF 

00 - 121 

l~S~0 :J ! !MT21 
T ST2 . DPS 
c:s- .. 

IN\IALtD ~ND1 
INDICATf BV SETTING 
ST2e POST KL6 TO 
INDICATE SEARCH 
CQlof'4AP'il) • 

01- 1] ! 00000010 
A KJ..Q2+KL. 

1 ST2 OPl 

!:s- .. -· SEARCH HI COMMAND• 
5ET KL6 TO INDICATE 
SEAR~ 

" IQ,.Q2+K&. 

~~gs=~~J~ 
I~ KL2CINDEX ~ASSED 
LATCH) %S SET• 
REFER TO QC070tCS. 

BRA~H ON BITS 4 AND 9 
OF NEW CCp.fotArQ> Al IC&.¥ 32+0P 

-------------------------------------------------....------------------------.-..-----00050 ·-AF~ 
! 

00
Y &; 

121 
R OP4 DPS 

Is.:- • -A 
SE! NOTE AT AS 
ABOVE• 

coo.oi.10 .. 1u 

oo- l] 1 READ oq SEARCH 
l(L+OP CQloVotAW 

I 0------------------------------------------------...,__.. ______ ..._......0lDO?O AG! 
R OP4 ~ 0,5 coo.01.10.11> 

!6- .. -A 

LOAD OLD ORlE~TATION 
INTO OP• 
!RANCH ON BITS 4 AND S 
OJI NEW COAAlND 

01- u• 

BUS OUT P~RITY OA 
HAt,.T/IOe 

u.o--aaAA! 
uo.1u 

! oJgoO'iO 121• 

t 512 0"3 
L3- O:*-A 

~ O.STl 0-------------------------------<l(lDOOO~lelO•l~ 
I ~W!B I ~~.SEARCH 

a-----------------.....: DP• OPS 

SEARCH EQUAL 
COMMAN?h SET KL6 TO 
INDICATE SEARCH 

SEARCH HI-EQJAL 
COWi4ANtle 
SET Kt.6 TC 
lNDIC•TE Sf!t.RCH 

QDOlOeASE---------------------------------------------------------------------------• coo.ou 
~~~~~~. 
G.COiO.A~ -··· • .. • u• coo.ou 
!>lA'CHXNG or. 

U- °*-AH 

UAD OLD DRIENT•TION 
IO OPe 

NCH 174 HTS 
4 AND 5 ll" NEW 
COMMANDe l~ili l] =~ 

l a-------------------------------------------~0040 AJ! coo.oi.10.1u 
OP4 OPS 

~.,_ .. -AJ 

N7t 57 
LOAD $EEK FILE 
l'll~SK INTO IV 
BRANCH ON BITS 
4 AND 5 OI' NEW 
CCH4ANDo 

R OP4 OftS 
Q ST2 OPJ 

~-------------·--·---µ---------·-~--w-------------------~~i~pl~·-··----~-'-~-~----------~=.~~ 
1.,.... .. -Al( D 

i 420613 10/11/66 
0 420655 OZ/09/67 

420656 04/11/67 
· l' \. ' ~l 

MACH 2844 
~AME 2314/28" 
MOC! MA~AL 
P•N• 2250219 
HM CORP$ SDD 

DATE 04/21167 
LOG 111D 

~A'4D D!CODt! 

SHEET 
VERSION 



• • 

• D 

I 
0 

• • • •• • • • • • • • •• • • • • •• • •• • • • • • • • • • 
11- llF 

01 - 1•1 
xx-

1Fr SENSE OR E 1~111000 E 00000010 
A O+DW 

TEST I/D 
TEST I/D A 0 e248+D i 8X-2+1•BX • QD010•ABE I I S020 ACE 

CU> C DNST21 

I 
(00) 

R 1)110 R 4•W 
I I 
AJ- O* -AA A4- XX -AB AS- 00 -AC 

SENSE OR TEST IIO• TEST IIO• POST ZERO STATUSe 
HST2 IF CO~ND uECREMENT COLr.iTER 
IS INVALID• TO COMPENSATE FOR 

EARLY EXGt F~M 
COM"1AND CO • 

00 - 180 
INVALID COMMAND 

UNORIENTED SPACE COU~T I 10--0----------~~------------------------------~----------------- ---------0--------------------------GDllO-----ADE (HEAD NOT SELECTED) 
QD040.ACE----------~------------------------------------------------------'*R ST2 
COO> ~4-

RELEASE OR 
RESERVE COMMAND 

A 8Ye223+D 

SENSE CO~AND CR 
SPACE COUNT• 

E llg~lrn lll 
! D~ST21 -----------

~ 2.13 
G2- XX -FE 

TEST FOR VALID 
COMMAND• SET ST2 
IF COMMMID IS 
INVALID• oo - 11c xx - 1cs 

A O~+D A GPe96+D 
QDOlOeARE--------------------------ci-------------------~1 *~I 

I j E 01100000 

COO) ~ DNST21 

READ IPL 
COMMAND 

I R ST2 

J3- XX - ~c- *1 -AF 
THIS IS AN INVALID TEST GP1•2 BITS TO SEE IP 
COMMAND FD~ BASIC FILE MASK HAS BEEN ISSUED BEFORE 
MACHINE• SET ST2 
TO INDICATEe 

10 - 1A2 
E 01100000 
A GPe96+D 

QDO?OeAAE-----------------------------------------------4flll 
(10) f ONST21 

i3- Xl -AL 

IF FILE MASK HAS 
BEEN ISSUED BEFORE 

ClU 

·-------------ao04oi----AADE 
(01) 

CONTROL ~~ i~bses~~~o e ~loOOi iDI 
COMMAND REJECT• A 17+0P 

QD040eALE------------------------------------..... -------------- _..,.._....._ ..... oe-------------------~------------~-----------------------1 o-.------------------~--~---------------------aDlOO AKE cxl> coo1.011> 

!1~
2 

0*1 -AK 

3e1HA OA READ AM 
ORIENTED SPACE COUNT ?e•CONTROL COMMAND 
CHEAD SELECTED) 2•1 SAYS INVALID Q!)040•ADE:------------....... ----------------------------------..... ----...,_,._ __ ...,_ _____________________________________________________ ._.. COMMAND. 

cxu 

420613 
420655 

10/11/66 MACH 2844 
02/09/6? NAME 2314/2844 

MODE MANUAL 
Pe Ne 22~0220 
IBM CORPe SDD 

DATE 03/03167 
LOG 062G 

COUMAND DECODE 

SHEET 
VERSION 

• 



• 

Q 
D 

I 
0 

• • • • •• • • • • • • • •• • • • • • • • • • • • • • • • • • 
oo-

BRANCiING ON OP4 OP5 
WITH OP3BO 

QD020eAJE-------------._.----.-----------------------c:,_,.. 
(OO•OhlO•lU 

{ ! DF'•BV 
-~ 

I 
R 
I 

148 XO - 186 
E 01000100 

A KLeBV.D A 6&tFC 

11;11----------------<>--------------------1 u*..---1 
I OXX .....,. lEl BYPASS INITIAL STATUS PRESENTATIONe 

ST7 
C O•STl 
R 4•W TEST KL FOR UNSAFE 
I FOLLOW?~ A WRITE 

~3- X* -AA 

l o+sto 

A&- OXX -AQ 
DROP READ GATE AND 

A7- OX -AR 
NO-OP 

020 HE 
(0)() 

HEAD SEl..ECT •-------------------------------------------------------------.an' 030 --•ACE 

11 - 148 
E 00010001 
A 1'7•0P A IQ..¥24+0 A 9•BY )-I 

E 000~100o lAJO_J E 00Ag100i 
1812 

fQ-------------------+--------------------0---1 ___________________ , »--------------------r 
C O•STO 

1 
R ST1 

b- 0. -AB 
SPACE COUNT 

V STO R DaO 

C&- •o - ta- X• -A 
TEST KL FOR DATA BY4•1 MEANS ORIENTEDe 
FIELD ORIENTATIONe BY6t?m01 INDICATES 
ST0-1 IF 11EAD IS SPACE COUNT IN INITIAL. 

• 

(00) 

3<>---oAADE QD030 
()(1) 

QDlOO --•ADE 
(XO) OP3eeHA OR READ AM 

OP?eeCONTROI.. COMMAND 
ST7•1 IF WRITE GATE 
IS OIV--THIS CAUSES 
INVALID SEQLJENCE 

01 --- 141 SELECTED• 01 --- lA STATUS PRESENTATION• 
I I O+STO PREVENTS tEAD 

~-v INVALID SEQUENCEe 
EXIT TO ERROR PROCESSlNGe 

S- 01 -AE .,_ O* -=-AP 
RESTORE CMDCNO OP) 

STORE CM!> IN 

,...-:ZJA NOP iera----------IJ--i OP+BV l'\-ft l~-Qo-o_e_s_EL_E_C_T_Io_N_o_N_GE_o_so_. ____________ -aocJfO--•AFE 

QJ)030eADE----------------------------------------~--t----------------~----------------~----------------~----------------• BYe (01) 11 - 14F DO•l IF NOT 
E 01100000 INVALID SEQ~~ 

01 - 149 
E ooogiooo 

IF BY4 IS ON• A 
CARRY WILL RESULT 

.J3- Xl -AH AT L6 TO INDICATE 
CONTROL SEEKe FILE MASK VIOLATED 
TEST FILE HASKe 

ri GPo96•D I-

GS- 01 -AG 

SET FILE MASKe 
TEST GP le 2 BITS 
TO SEE IF FILE 
MASK HAS BEEN 
ISSUED PREVIOUSLY• ,_...f

1 

BY- l•D l 
10 --- 14A Xl --- 187 

E 0001~00 1--~o-----------+-+-----------1 ._fl BV-1 HD I oP•BY 

r-1 CARRY 
L3- Xl -AJ L6- llil -AK 

CYLINDER SEEK• 
TEST FILE MASKe 
BIT 3 IN BY 0'11 
WILL RESULT IN 
A CARRY• INDICATING 
FILE MASK VIOLATED 

STORE CMD IN BY• 
CAARV•l IF FILE 

00 - 14C '4ASK WAS VIOLATED 

0--A BV-e+l•t> ,---, 
E 00001000 ,.__.,--BY NEW CMDe 

I 
NS- Xl -AM 

RECALIBRATE 
TEST FILE MASK 

WITH OP3al A BV-24+UD. BRANCHING ON OP4 DP5 E 006~1000 1 
QD020eAK .. E~--------------------------------------------------------------------------------o-- ~ (OO•OhlOtU) 

Q5- Xl -AN 
HEAD SEEKe 
TEST FILE MASl<e 

A ~hii 151 
---------------n.--1 00----------------------------QDOlO-----ALE cxu 

CONTROL DP 
L&- X1 -AL 

420613 
420655 

PLACE DEVICE ADDRESS 
Ifil GL• 

! 1~!p- 11 
I **--------------------------~QD120 APE 

uu 

QS- 11 -AP 

SEEK FILE MASK 
VIOLATED• POST FILE 
PROTECT SENSE Ir.FD• 

10/11166 MACt-i ZB44 
02/09/6? NAME 2314/2844 

MODE MANUAL 
PeNe 2250221 
IBM CDAPe SDD 

DATE 03103167 51-EET 
LOG 0626 VERSION 

COMMAND DECODE 
CONTROL CCIMWG>S 

I 
;. 

t 
• 



• 

Q 
D 

I 
0 

•• • • • • • • • • • • • • • • • • • • • • • • • •• • • 
11-

• •• 
J 15F 7 

ru>020.AEe-------------a-.I 
ISOr--------------------------------------------------------------------------... ...... ------------------------------.-...-------------...-----0.DOE.O- AAD j coo.01.10.11> { 

**'l!NOTE 1*** 
BLOCKS A2•C2•J4•L3 

WR KEY-DATA 
I 
1 

coo.01.10.11> e o+sT2 
BRANCHING ON oP4 
OPS WITH OP3a0 
OP1=1 OF NEW 
COMMAND• OLD 
CMD ORIENT 
XfERRED FROM 
KL TO OP 
ENTERING 

R OP4 OPS 
I 
A2- ,. -AA 

WRITE KEY-DATA 

OP4 OP~OLD ORIENTATION 
0 O Uf~ORIENTED/lNDEX PASSED 

ff, 

! 
~ 

0 1 END OF COUNT FIELD 
1 0 OP3=0 END OF HAt OP3=1 END OF DATA 
1 1 END OF KEY FIELD 

i 
j 

1 PAGEe 
01 - 15D 

! GL+D 

~ O+ST2 ~----------- ----------------------------------------------------------......(:iD060-ABE ,; 
R OP4 OPS 

b- **-AB 
WRITE DATA TEST 
FOR KEY L.El\!GTH•O 

coo.oi.10111> 
WR DATA 

I 10 - 11 
Al ~OP ~1.------------------------------------------------------------------------------...... ----....... ...._--_,,, __ ...,__.........,._., __ ..,_...,_._,._... ________ _.. ____ ...___,..,....,.cm. 

Il\IVAL.ID CMD 

E2- 11 -AC 
INVALID COMMAND 

00 - 1SC 
E 01000000 

oo- 16C 
ERROR EXIT i FRll64- 1 OOST2 

R 
l$-------------~------.-.---------------------------------------~----------------"--~On120-----AEE 

G3- 11 -AD 
WRITE SPECIAL CKDe 
SET FRl TO INDICATE 
AN OVERFL.O~ RECORD• 

OPJ 
I 
Gs- l* -AE 

INDEX PASSED/UNORIE~TED 
OP3:1 IF I~DEX PASSED 
OP31:0 IF UllJORIENTED 

11 --- 168 01 --- 160 
11000000 E 10011101 

A GP-192fl+DC A 15?•BY 

(OO•OltlOtll) C o+ST2 
BRANCHING ON R OP4 OPS R ST2 
~4~5~~ I I 

BLOCK J6 
END OF COUNT FIELDc 
CLOCK OVER KEY AllfD 
DATA FIELDS BEFORE 
WRITING/ERASINGe 
SET BV3,4t5=111 TO 
CLOCK KEYe SET BV7 
TO CLOCK DATAo 

ClO•ll> 

•--------------------------..G2n1060 AGE 
(00) 

QD020eAFE--------_,.-----------------n---------_......,... __ _,__....,....._..,......_ __ ..._..._.._..,....,. .... ~1 i---n--------------..... -----f 1 
~P3ml QP7•1 J4-- ** --AF J&-- •O --AG 5r NEW COMMAND WRITE CKDe TEST FILE ST2•1 IF DEF TRKIOVFL RECORD ERRort EXIT 
~~~~ ~'~~21• l~J~---------------~o~------------®~ ~ XFERRED FROM l+ST3 IF GPO•l• l• C10) 
KL TO OP 00 - 168 SEE NOTE l ABOVE FOR 11 -
ENT£RING E 11000000 OP4t OPS. E 10011001 
PAGEe A GP-192+l+DC A 153+BY o--------...----..._,.._._,...,._I u·~--------------~--.,.,_...._...,.., __ ,.._._.._,.,_...._.. ____ , 

~NOTE~ 
MEANING OF GP REG 
AT BLOCKS J4tL3tG2 
GP0tlt2 
Oll:ALLOW ALL \#RITES 
!OO•NO FILE MASK ISSUED 
101=INHIBIT WR HAtRO ~---------
llO•INHIB?T FORMAT WR 
lll=INHIBIT All WR 

10 - 16A 
E 10000000 

C O+STS C o+ST2 
7 OP4 OPS f ST2 

Ll-- r:iaoi -AH L6'- *O -.....AJ 
ERASE C0MMANDCO+ST5 TO END OF KEY FlELDe INVALID SEQUENCE 
INM~re>.TEH~~ c~~O~R~P l~---------------------------~®11~ ~ MASKCSEE NOTE 2)• 1•ST3 FIELD BEFQl(E coo.10.11> 
IF GPO•l=llt SEE NOTE l 10 ....._ 16E WRITING/ERASINGe 01 --- 179 
ABOVE FOR CF4t OPS• E 10000000 SET BY3•4•5=110 AND I WR l""'ED• 

A 12B+BV By?:l TO CLOCK DATA A BY+oP 
I ~-·------------------"0--1 $$~--.._.---------------------~--------------------......cn1oo-----ANE 
c~~ c~m 
R ST2 OP3 R ST6 
I I 

ST7 

NS- ieall -AL N?- ** -AN 
END OF HA OR DATA FIELD SET OP TO INDICATE 
SET BV3t4f5 AND ?:O DC WR I~EDIATEtWR AM 
NOT SPACE BEFORE WRITING 1•sro INDICATES A 
OP3•1 IF END OF DATA FLD FORMAT WRITE 
OPJ-0 IF END OF HA,INVALID) 

ST6 ST? 
0 O•WRITE GATE OFF 
0 l•ERASE GATE ONL.Y 
l o~READ GATE O~LV 
1 l•WRUE GATE ON 

WR?TE RO 

C00t01•10•1U 

E 0o8610o0 161 
A KL¥8+D 

&..,,_. ______________ _... ___ , *11'1-----------------------------A GP..128fl•DC 
1
..._ 

'""-I I~ 

_______________ _.. ______ .._ __ ...,... ________________________ _... __ _.. ____________ -<m·090-

l O+ST2 

Q2- 10 -AM 
WRITE H•A• TEST FILE 
MASKe(SEE NOTE 2) 
l+ST3 IF GPO•h 

r MST2 

Q4- XX -AQ 
WRITE ROe CHECK FOR 
HOME ADDRESS ORlENTAT!DNe 

(XX) 

WRITE HA ·------------._, ______ ..._,..._ ________ .._._._. ..... ____________________ ....... ____ ...... ____ ....... _.. ____ _,, __________ ....., ....... __ ........ ________________ ,,_ _____________________ Q!)O?O----AME 

420613 
420655 

10/11166 f>'~CM 2844 
02/09/67 NAME 2314/2844 

MODE MANUAL 
PeNe 2250222 
IBM CORP• SDD 

DATE 03/03/67 
LOG 062G 

COMMAND DECODE 
WAITE eotoMlNDS 

SHEET 
VERSION 

(10) 

• 



•••••••• •• ••••••• •••• • • • • • • • • • • • • ·- -
: -"f;:'l;•fr' ._,-ti.""." - ' -, . -- . ~ . ~ -- -.. ·:,._::?.:,·. 

·~ ......... ·'::... - • :~·-: -··:·~ ·~· •'?..": ;~,~-"'! 
.t>_ •• <:tl'<t~ ;_,,....-·"".- ~.Jl.:,,,,..-.,~"'-·-~~~'.'t~'1~.'r'~~~~..:~~~:..... -· 

:gg~·1~,~l~f-.U-l_, __ ~~~·~:.!:OR~lrf:!!~~T~~··-------------------·-·-··--------------------...,. .... ·l~--~~-~ -----0----------------------------------------llJUT--·-'°--~----~----ISl---------~:.l~! •• 
... DATA.. . .. .. . --- I~. 

Ira>EX PASsil C. -
IMOAIENTEDe rJIJel. 

"! .. 

:.;. - _ ........ • . . . 
. ' 

II' lNDEJC PASSED 

,. . ~ 
. ' . 

:j 
~' 

I 
l • ~· 

1
·•~13 
·420659 
420656 

•' '11' ;, 
I 
: . 

• 



Q 
D 
0 
1 
0 

• • . ····~ ·- . . ·- -·---· -·---· ·- -·- -·-·---· . ••• ·- -·-. ·-·. 
READ OR SEARCH E oo83iiii ll 

-

________ COMMAND ______ •_OP __ J-O ______________________ ...g.._.

1
1 IS.BY ST

3 QD020eAGE .----------------------------------------------------------------------0-----------------------------------------oGD-110 AAE coo.01.10.11, I '11, BRANCHING ON aP4• DPS INVAUD CMD 
QI NEW COMMAND I 
OPJllO• OP6'11• (117.0 A3- 1* -AA 
OLD CMD ORIENTATIO'f IPL READ 
XFERRED FROM KL TO OP STJlll SAYS INVALJJ> •·---------------------•QD030--AAE ENTERING PAGE• COMMAND IJ.O> 

i~ 11 ADIPL 

0--1 ia-------------------------------------------------------------------------------------------------------------oOD080 ABE 
' 

,..... .... coo.oi~10.11, 
~ ~., READ,KAACH 

Cl- .. -AB DATA 
READ,SEARCH DATA• BY6 INDICATES SCAN •-·------------------------------------------------------------GDOBO ACE 
IF NOT REAi>• J <OO•Oh~~t~U 

10 - 19A 00 - ua ~EAD/SE~ 
E 00000010 OP4• DPS COLD ORIENT, 1 d o+CX PREVENTS CHANGif«t KEY/KEY DATA A 8Ye2•D 0 0 •UNDRIENTIINDEX PASSED o+cx OF COMMAND CODE IN BY• 
I 0 1 sEND OF CDUVT FIELD l "9 QDOBO ADE 
C DNST21 1 0 .OP3m0 END OF HA• OP3a1 END DI' DATA l)CO.><U 
R DP4 OPS 1 1 .eND OF 1<.!YFIELD C.3 INDEX PASSED 
I I DR UNORIENT 
!3- ** -AC ee- X* 

SEARCH 1<.!Y INDEX PASSEDAWORIENTED 
1+ST2 IF REAlhWHICH OP391 IF INDEX PASSED 
IS INVALID• OP3m0 IF-UNOAIENTED 

A 1•ST3 ··----------------m:&i.10.1~'r 
~I =d19B ~I =wJ I 10- 1AA! 

RI CP4 CPS R oP4 DPS R DP6 OP3 OPkl SEARCH RD COUNT OR 
I I DP6-o READ CKD/SCH JD 

G3- it* Gs- iOi* Ca- ** -A OP3't1 END 01' DATA 
READ/SEARCH KEV-DATA• READ COUNT/SEARCH ID END OF HA/DATAe FIELD• 
BY6 INDICATES SCAN BY34S.001 INDICATES see NOTE 2 CN (113'JO END Cf' "" 
IF NOT REAi>• eout4T ONLY OPERATION QD100 FDR sn. 

11 - 19F i 01 - 1Af 
1, ~~!=° I GL-0.DC 

I •--;>0---------------------~oor _CIRA£ C DNST21 RD COUNT 

' oP4 DPS CKD/SCH ID 
JS- - -AH JS- 00 -AJ 

READ Cl<D• END OF COUNT• RESET 
l+ST2 IF SEARCH ans ST3 II' KEY ~ 

DN~I:~~ 11 E olA8oou 11 SEEi NO~ !_ Joo 
LS- ** -AK r= ** ~L LS- 00 [ i :eon ST7 .....:Jo--i BVD6~BY J f o+ST3 

READ OR SEARCH CCMW4De OP3'11 AD RO/SEARCH DATA SEARCH DATA SPECIAL END OF KEY• SEE NOTE 
QD020(00 01.~1~0=---1-,------------------------------------------------..-..-------------------~ ~PEAg1A~T~6llOIF IF J,__ _______________ 2 __ 0N_QD __ 1_oo __ F_OR __ s_r3_. _________________________ .-..o4Ql)080 NE 

• • ·~ WRITE GT ON• 11 --- 1AF coo,01.10.11, 
E 01000011 BLOCKS L6•N6 SEARCH DATA 
A BY067•BY BV6 INDICATES SCAN• SPECIAL 

BRANCHING ON OP4• oP5 [I BV1 AND BY7 INDICATE OF NEW COMMAND• THAT NO COMPARE IS 
OP3ah OP6'11• OP1eO R oP4 QP5 TO Bl! MADE• 
CLD_CMD ORIENTATION J,L- .. _ • .., 
XFeRReD FROM 1<L TO OP ...- --..... 

ARCH DATA SPECIAL 
.__;~.;........;.;;..;.. __ ....;.~-------------------------------------------------------QD090 ~'CE .\fJOA/, 10 - 19E A 8Ye64tD ..._ _____________________________________________________________________________ QDO._______..._ 

QDOSO•AIE--------------------------------------------------..... -..---------------------1 • ~--
'--E 01000000 I 

C 10) C DNST21 CX>U 
;nt%TEHA I 

QS-- XX -AN 
READ/WRITE/SEARCH HAe 
1+572 IF ~ 
IS INVALID 

42:>613 
420655 
420656 
420662 

10/111661 MACH 2844 I DATE 02120/68 02/09/67 NAME 2314/2844 LOG 051P 
04/11/61 MODE MAMJAL 
01/30/68 PeNe 2250224 CCJti1AND DECODE 

?BM CDRPe SDD READ/SEARCH 

SHEET 
VERSION 1~~1 

I' ' 
( 

I 

I 



• • 

I 
0 • 0 

• ., • •• • • • • • • • • • • • • • • • •-• 
BRANCH ON OP4t OP5 
OF Ql~D ORIENTATION E ooAle>OOO J r--E 00~0000 lCI ST2a1 IF INVALID EXIT TO 190 MICR0-

"1 BVQ16+BV .... _ _, 16+0P ~ND• SEC TillE OUT CHECK• 

QD0700eACE:-----------------------oD* ..... f A>o.ST' --~~11-------------------------------------------------~--]1 .-.--------------------------------..n..;...;,_~------.-.---------Gll (00t h10t11) VY oll 

READ/SEARCH AT END DI' ~I ST2 ST1 
KEY/KEY•DATA CO~T OR KEY 

FIELD A2- 00 A6- °*II --AB 
QD070eAJE:-------------t---------• AeM• OPERATION• REPER 
(00) END OF KEY· SEE NOTE 1 FDR av. TO NOTE 3• ST7s1 IF 
RD COUNT OR SEE NOTE 2 ON QD100 FDR ST3e WRITE GATE ON• -* NOTE 4 *** 

e I 

CKD/SCH ID 10 - 1- ____., 11 - lCB 
E 00010000 u-1~..: 01010000 
A BY016+BV Al BO•OP 

0--1 •• 
C 1+ST3 ' ~ ,~ 

OP1•1 FOR BRANCH ON QE030-E7• 
NO DATA FIELD IS EXPECTED 
BEFORE THE COUNT FIEl.D THAT 
MUST BE DETECTEDt SO DW IS 
SET TO ZERO ON QK010 FOR 
MISSING AeMe ANAL.YSIS• 

010 - 1.FA 
I 
A o+GPC 
I 
C o+ST2 

lNVAl.ID ~. 

••-----Q.So2•n.o--•aAE 
CO>C) 

END OF HA OR DATA 
FIELD• BRANCHING 
ON OP6• OP31 C2- 0. -A.C C6- O•l -AD ' 4+W 

QDO?'OeAGE~------------~---------------------------1----------ti AeM• OPERATION• SEE 
(00t0h10t1U OP3't0 END OF He?• NOTE 3 FOR OP3• SEE 

~~r11r E~~~~ ir~ri~i& e ~~oiOO ise No;o~g~J STZ-1NDIF INVAUD 

C9- OX -BA 
INVALID C~• 
POST COMMANT RE.ECTe 
RESET ST2 AND ST3• 

FOR ST3• A BYD20+8Y L-.-•IA BO•OP --a--CCM4A--------------------------o----.anlftft--•ilh!' QD070eABe:--------<·-~>---------------1---------------------------..--c,_...~I I..,.... ~ • vv------ov-~ 
(00t01t10t1U ·'!"1 C 1•ST3 ST2 'C001•01U 

~~~RCH f OP3 ~I 
OP3a1 END OF DATA • OPERATION• SEE E4- 00 -AE OMl!6- 0.1 

QD070eAME~----• OP3s0 END CF HeA• TE 3 FOR OP3e SEE 
(00t01t10t11> BY3t4.S-101 SAYS CLOCK TE 4 FOR DPle 
SEARCH DATA 01 - 181 COUNT AND KEY FIEl.DS1 10 - 1~ 
SPECIAL e 10001100 SEE NOTE 2 ON llDlOO - 1 l 

*- NOTE 1 *** 
BY3•4•S. 100 
INDICATES CLOCK 
COUNT FIELD AND 
COMMENCE OPERATION 
IN THE KEY FIELD• 

END OF COLWT• SEE NOTE 2 FOR BYO . SET QP TO INDICATE 
BY3•4•59011 SAYS KEY OR DATA FIELD 
KEY FIELD OPe SEE OPERATION• 

e 10011100 NOTE 2 FOR BYO• 01 - 181 
A BY0156+BY 1:>--1 O** NOTE 2 iOi$ll 

BYO INDICATES TRUNCATION IN THE READ/ 
CLOCKING ROUTINES A~~ MUST THEREFORE 

J4w- 10 --AJ BE OFF UPON EXIT FROM INITIAL STATUS 
END OF COUNT FIELD• PRESENTATION• BYO INDICATES A MULTI-
BY3t4t5•111 SAYS TRACK OPERATION UPON ENTRY TO THIS 
CLOCK KEY FIELD• PAGE AND IS ONLY RELEVENT TO AeMe TYPE 

11 - lBF OPERATIONSCSEE NOTE 3)• BLOCKS G2tJ4 
E 100.1100.2 I AND LA ARE NO.T _a_._& cee__RAilQNSe ___ no u 
A BY0152+BY SET TO ONE AND INVCRTED ON QE030-E5 ll---1 1~ BEFORE ENTERING READICl.DCKIN!lo 

1.4- 10 -AK 
END OF KEY FIELD• 
By3,4,5a110 SAYS 

196 
OP CO~NCES IN 

00 - 188 DATA FIELD NOWe SEE XO -
E 00010000 NOTE 2 F~ BYO• E 00010010 '--i BY016'+BY 111 ... or-o0---------.a---------.o---------"°'"'-i 1B+OP 

T ~ 7m 
N2- X* -AL 11~6- 0*1 -AM 

QD070eADE:------------------------------------------• --RIENTED 
(XOtXl) BRANCHING ON INDEX PASSEDIUNORIENTED• 
INDEX PASSED oP3• oP3a1 INDEX PASSED 
OR UNORIENT OP3w0 IF UNDRIENTEDe 

sEE NOTE 1 FOR BYe 
00 - !BC 

E 00010100 
A BYQ2C>+BY ._, 
' OP3 

1-

Q4- ><*-AN 

Xl - 197 
A CX+D 

~I 
Q&- XX -AP 

*** NoTE 3 ... 
AN ADDRESS MARK (AeMeJ OPERATION IS 
ONE WHicH MUST DETECT THE COUNT FIELD 
OF THE NEXT RECORD IN ORDER TO OPERATE 
ON THE COUNT/KEY.IDATA FIELDCS>• 
OP3 IS SET FOR THE BRANCH ON QE030-.J4• 

SET OP3 TO INDICATE 
AeMe OPERATIDN•CREl'EA 
TO NOTE 3) SET OP6 FDR 
BLOCK JS ON QE030 TO 
PREVENT MISSING AM TESTe 

l~-J1C6 
~ ST2 
N9- 0*1 

SET OP TO INDICATE 
IMMEDIATE KEY OR 
DATA OPERATION• 

xx - 125 )(1 - 1C7 

! CXVBY+BY I ~:>~000 I ! DaO IOLO 1 ST2 

~e- X* -BB &9- 0.1 --SD 
IF cx•12. INVERT SET OP3 TO INDICATE OP3ml IF INDEX PASSED 

OP3aO IF UNORIENTED 
BY3•41S•101 SAYS CLOCK 
COUNT AND kEV FIELDS• 

INDEX PASSED. TEXT ex FOR INVALID 
ORIENTATION• CX•l2 IF INDEX WAS 
DETECTED AFTER A COUNT OR KEY FIELD• 
OTHERWISE CX•O• REFER TO QCO?Ot NOTE 2• 

BITS 3 AND 4 OF AeM• OPERATIONCNOTE 3)e 

420613 
420655 
420656 
420662 

10/11166 
02/09/6? 
04/11/67 
01/30/68 

COMMAND CODE• THIS SET !P4 TO INDICATE 
PORCES EXECUTION INDEX PASSED• 
TD I,...EOIATE KEY OR 
DATA FIELD WHERE 
DATA CHECK WILL OCCUR• 

MACH 2844 
NA~ 2314/2844 
MODE MANUAL 
Pe Ne 2250225 
IBM CORPe SDD 

DATE 02120/68 
LOG 051P 

CCIM'4AND DECODE 
READ/SEARCH 

SHEET 
VERS%0N 



I 
I 
0 

••••••••• 
,-----------------------------------------------------------------------------------=------------------------120 .. : . CXO> 

-x1- w tt•'°d ·I *-"-------------------------------------------------------------------------------am• All e 1•STO - coo.oi.10.ut f ST6 ST7 

!:t- • 
CP fl!G VllDICA~S 
WlttT! ltOe lNlT:t8LPI! 
STO l'Dlt WRIT! Oft• 

- - IRANCH CW A!ADMll'il 
GAT! CDNDmOlh - =f~~IATI l 4~ ._ ]'1 . !RrOI exrt 

QDC60A,a&!--------------------------------------------------------------------------------------------..q-:~--------------l ·-----------------------•120 -·~ , ••• 1, . xx . . . lllll) 

~~ =.Ltoall!T 
AND f'DZ PROTECT Vtl Glto 

QDO?O.MNl!e;----L-D_• -~-~_:_DRe_ss ______________________________ ....,J r.!LoGOO J.-c:i-J :3=° J• 
C>Olt !e.- X* G1- 0.1 

QD070eQE.---------------------------------t!J coo.ou 

SET DP3 TO l'4Dl~TE BY4-l !Nt>ICAT!S 
HA OP.ST,_1 II' l'IL! NOT crur4T l'I!LD 
~SK WU VIOLA TED• oP!RATl0"1e ST2al 

II' INVALD CGIWme 

10111/66 I ~ 2144-0ZJ'09/67 ~AMI! 2J1&/2a.4 
04111167 MOD! MANUAL 

...... 2.290226 
:t .. CORP• -

D100 lH coo1.01u 

' . ' ... ~"':. 

, QDOtO I 
}/>' 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
01 - lCD 

GD060eAD11:----._ 
coo.01.io.iu 
BRANCHING DN 

.--y-------------------------------------------------------------------------------------------.-...;;;;.;;.;;._ ______ ._. ________ -m>J.ZO :UE 
E 00110100 J ERROR 
.Al~ ~ 

ocu 
ST6 ST? 

A2- XX 
ERASE GATE ON DNLY 
POST ALU CHECK AND 

anoso.AM:-----'o(i-. _.:e_T_~_1A_re ____ --a~eQULEA1~.1f 1xx~J~ 
coo.01.io.iu wrwr 

.BRANCHING ON 
ST6 ST7 

READ GATE DNe 
POST OVERRU\le 

E~~J9 Je~~~lJ~-E-~-~-o-~-0-l_J_l_~-~,~---------~---~--T--------~ ~ 

L--xx ~I:GP ••- ~[xx 
GD090•AB£t:----• 
(00•0h10dl) 
BRANCHING ON 
ST6 ST7 

E oo88oQO'i J A Bx+l+BX 1 ST3 . 

I 
E2'- XIII 

WRITE GATE OFFe 
ADJUST COUNTER FDR 
RAISING WRITE GTe 

FILE MASK VICLATED 
POST FILE PRDTECT 
AND COMMAND 
REJECT IN GP 

190 

LOGICALLY INVALID 
RESULT• CARRV-O 
AND D BUS=O• 
POST ALU CHECK 
AND EQUIPMENT 
CHECK. 

POST OVERRUN IN GP 

00 - 1E8 

11- lEI 

·~•11----------------------------QEoao-----AJE L . . 01 -.\,) 101) 

COUNTER OVERFLCJWe 
EXIT TO PJiOCESS 
COUNTERe 

£1A· ~~o: 1CF1--------------------<J--f O>: ~ I EXIT TO INITIAL. STATUS 
1._ A BX+o+l+BX PRESENTATIDN. WR ZMMEDe 
l*"-0-----------------0--·J •=------------------------------------------------GE070 AHE C l+STl 

I ST3 T CARRY D=O 

G2- X* -AD Gs-- ** --AS 
WRITE GATE DNe CHECK 
FOR OVERRUN POST a.EM STATUs. 

CHECK COUNTER 
000 - 1F8 10 - 122 

ADDRESS MARK E 10010110 E 01000000 
. oPERATION• 190 MICRO- A Bx+lSO..BXC A OPQ64+0P 

<000.001.011> I . I 
J2- :iii* -AV J!- Ole -AN 

" COMMD INDEX COCkOhlOdU 
I 
G7- #-AH 

INCREMENT CNTRe TEST 
FOR COMMO DOWN AND 
INDEXe 

ERROR EXIT 
OVERRUN OCCURRED 

QDOSO.ABEE---SEC-· _T_VE_. _ou_r _c_HE_~_· __ o-J ST6 ST3 .-0-! ST3 l 
SEE NOTE 1 FOR BX SEE NOTE 2 FDR OPe ----------------------------------------------------------QDl.20-----Al.E 
AND ST6e .SEE NOTE STJ-1 INDICATES I COU 
2 FOR ST3e OVERRUN. ~ NOTE 1 *llalc 

XO - 1D8 11 - 123 00 - lDC 
SPACE· ciJUr.tT COMMAND 'E. 10010110 1 · E 01000000 I TEST FOR OVERRUN. THE CHANNEL IS 

_.. HEAD NOJ". SS.:.ECTED A. sx+1So+BXC A 64tFC AL.LOWED 190 MICROSEC FROM ENDING STATUS 
QD040.e.~:~"""""-----...... -.----_,....,..1 . . *--D-->ff . .......__.L DF THE LAST COMMAl\!D TO ISSUE COMMAND DUTe 
C XOf vr.,. ,.., OVERRUN IS PRESENTED IF THE CHANNEL DOES 

·• . ST6 ST3 NOT TURN AROUNt> WITHIN 190 MICROSEC. ?F 

' ' . ·" ~-.·-~- '· ~.. l2- *l -AK L3- 0$ -AL L4- 001 --- ~~6 J~ ~: I~~~0¥~N J~A~clfose~~~ ~ GT 
- •ww•"" c; - SEE NOTE 1- ST3•1 INDICATES TURN OFF READ GATE ELAPSED SINCE ENDING STATUS. IF ST6 IS ON. 

;ST.S-0 1F NO DATA 
FIELD IS EXPECTED 
BEFORE THE MSIREIJ 
COIJfn'·Fl!LDe DP1 IS 
SETFOft TttE ERANCH 
ON ·oe:030.e7 FOR 

, -~SSING AM ANALYSIS 

QJ)OSO.Af"!~----------._.----------( 001•011) 

READ• WRITE• SEARCH MA 

OVERRUN. THEN READ GATE HAS BEEN TURNED ON At.JD THE 

LI 001- 1F9 

TIMER MUST BE TESTED FOR AN OVERRUN• ST3 WIU. 
BE SET IN BLOCKS J2/L2 IF BX EXCEEDS 105• 

EXIT TD RUSE 
STATUS-De . OR . RE~ RO A OtDWC 

QIJ090eAe:~--------------------""""° ""-----------------------------------~--------------n----1 1:!11-------------------~~----------------------~------------------------------------aE.Olo-----Af'E . (001•01U C ~ST2 
SPAC;E COIMr• fJ 4W DP3 CONTROL COMMAND 
OR READ IPL Q5- O* -AP 
C'"4AND T CLEAR STATus. 

QD030.AK£-----------------------o(]m--.-.------------------------------------------------+-o RESET ST3. (001•011) 

(00•01) 

INVALID COMMAND 
POST COMMAND REJECTe 

·1 ...., ______________________________ _.._...._. __ ,_...,_ __ ....., ...... ____________ oQS1020 ARE 

C 0.51'2 COX> ------------R 4+W 

-Cfoilf•AKE:----------------------..-...._.--------------------------------------..,_--+-1r----------------.... 1o':~c--JF 

: ~ ~ 
& 
0 

420613 
420655 
420656 
420664 

10111166 
02109/67 
04/11/67 
09/19/68 

MACH 2844 
NAME 2314/2844 
MODE MANUAL 
Pe Ne 225022? 
IBM CORPe SDJ> I DATE 11/20/68 

LOG 3256 

CDMf'.AND DECIJD£ 

SHEET 
WERSION 

• • 



•••••••••••••••••••••••••••••••••• 
Tr:!ri---,-----ri-~_H.....,r' ....... _· ... """ ____ . __ ._-----0._ ... [ 0 

~ J - 10- ,. t=• ........ 

ID010·------------.-..c:ti------..... ------------.a UOtl.U 

ftl~lr' 

QD010•1H!!-i--------------------------a UOtUI IUS GUT ~MITY -ORtW.TVO. --

zw...u~ •. -
uo•,~·uea~------------------------------. 

,.,:1-Jl8' 
L " 

·I •------------i11COm:to 1,.:-J-·r= ~ . . COD 

~X.1'9;,z' 

.. 

l ~'° -l a l:' ::. -J-... · ----------·=.~or---.. .elll! 

b- ....... ox 

uu L u.:.... ·· -
~~-----aeo70mu~.-....:..:.....;.·~-·~=~M~~----~---....;. ....... ;;;;;;;;;;.~·~·---}I-.. i~--------------------------------------------------------------------------00---.JUCIU CUJ cofft 

r~o&a. 

• -· 1 

ftlfd_.cz-----------------------------~ oo- ,,. ==·, I 
u- u--.. 

10- 17A 

-----.ue--------------------------------------------------------io-~'=Oll I _,__ ~~----------------------------------------------------------1mm----~ME• COOtlOtllt (SJt u--

.. -
. . .. 

-· ·-

10/U/661 MACH 2144 I DAT! 04121'61 02/09/61 NAM! 231•12846 LOG lllD 
04/U/67 ~ ~ COJllWWD DeCODI _ 

l9M CORI'• DD !MOit EXITS - I 



• .... ..... -

; 

; 

•• •• 
I • 

••• • • • • • • • • • • • • • • • • --- - ... .. 

·-1 ... .. . '' ' . .1 ~°" . ' GD090••• *l . -CXOJ 

i= ; 
•100 ·- POST&Y.ilrl 
CXXJ AND T •• 

- .. 

CIDotO ·-UOCI ·--

. . ' 
' -

•••••• • CJCJCt 

.. " '. . .. . . . . . .. . . 
QDlOO·•--cou 

. ' 

m:11, 
'd1Ci0i J QDO!O - 1: ~ U.O•U> 

A,:.. •1 
TR.cK OVERRUN •• 

. . . ". '• '. . .. 

•110- ·-(11 

. . . 

U040Ae cut 0 

10- ,. 
~ 0 OU 

GDO!IOe1Me-----------------------------------------------------------·1ft!U J '101 . 

Ls- u' 
'°5T INVALID 

ST !WAUD r,•.e!----------------m• ~..OCT 
%NOii' 

• • • • • • • • • • • • • • • • .. - - -·- -··· ·-· - - . 
i 

! 

' 
! 

a-J . '. 

~- 4W ::. 

--020 Ml li•> 
~ .. 

I m,.00101 _ ·-J ,..:L .. ~· 
POST OVS9UI I•• 

~ REl'!R TD IC070eCS 
Ate QD020tA5 l'Clt 
OPL 

~1 11- UP .... 
--=1 

,_ 
.. ' .,.:_. 

, ..... ....... 

10/111661 MACH 2M4 I DAT! 04121/6'1' CM/11167 NAME 2314/2144 LOG UlD 
04121167 MODE MMUAL - .. - ft,._ .. .,.. 2250229 ~- _, __ 

· JIM CORPe SDD eAAOA EXI - D 



• • 

• e 
y 
0 

• •• ••• • • • • • • • •• • • • • • •• 
RETURN FROM INDEJC 1 °1 

-
4

DI 
-

________ A_ND __ T_IM_E_R __ PR_o_~_ss_s_I_NG ________________ ~,__ _______ .._ _____________________________________________________________ , BXf<>+l+BX 
QC040eAGE 
coo.ou 
BRANCHING ON ~ SERVO 
ST2 ST3 A?-- xioc --AB 

INCREMENT T?ft'ERe 
BRANCH ON 
SERVICE OUT 00 - 41>8 

I j INCREMENT TIMER i BX+o+l+Bx BR•NCH ON COMMAND OUT 

R COMMO 

b- *X-

00 - 434 

• • • • • • ••• 

I 
R INDEX 
I 
El- ()Ill -AR 

TEST FOR INDEX• 

r-t 8Xi0+1•8X oo-J 
R CO..O 
I 
E2- *X -A 

INCREMENT TIPERe 
BRANCH ON COMMAND OUT 

ox - 424 00 - 438 X1 - 431 
l ~~~0100 I ! ex+o+1+ex 1 o•IG i~~~~fE~A~v CHANNEL 

r
~ l•ST3 1111-----------i:Ji-1 t----------0:-1 JQCo.-------------Qt:(O~XJ ANE 

7 CARRY INDEX f SERVO 7 CARRY 
E4- •-A E&- X* -AJ ES- iOIX -AN 

QDlOOeAPE:-----u 
(00.01) 
FROM 
COMMAND 

COMMAND OUT IS DOWNe 
RAISE STATUS INe INCREMENT TIMER. SERVICE OUT IS UP. 
STJ=l INDICATES STATUS BRANCH ON SERVICE OUT• RESET STATUS INe 
IN HAS BEEN GIVEN TO 
CHAN!\IELe 
CHECK FOR TIPER OVERFLOW 
OR INDEX EXIT TO 

PROCESS INDEX 
DECODE ____________ .._. ____ ,._ ___________________________________ +-------------..-.---0------------------+---------------~----------------------------oco?o----At>E 

J 
cooo.oou 

01 - 435 
E 01000000 
A FRe-6"FR 

'-I 
R INDEX 
I 
Jl- O* -AS 

STRIP OUT OVERFLOW 
RECORD BIT IF O~• 
TO AVOID Ti-£ 
POSSIBILITY OF -
FALSf OVERFLOW 
INCOMPLETE 
INtlICATIONe 

I 
01 - 4CD 

R ST6 ST7 
I 
J2- OIOaOl -AD 

INDEX IS UPe 

I 
11 - 4Cf: 

A ST6 
I 
Q2-

lX - 421 E 00000001 
A ER•l•D 
I 
C DNST21 
' CARRY INDEX 
J4- - __.,.. 

CD~ND OUT IS 
STIU. t.Pe 
l•ST2 IF HALT IIO 
HAS BEEN ISSUEDt 
CHECK FOR TIPER 
OVERFLmii OR INDEX 

BLOCKS J2tN2•Q2,J6,N6tQ6 
MEANING OF ST6 AND ST7 WHEN TI~ER OVERFLOWS 
ST6 ST7 
0 0 EXIT TO TURN ON READ GATE 
0 1 IF STOao, EXIT TO TURN OFF ERASE GATE 
0 1 IF STO•l• EXIT TO CHECK FOR FILE UNS~ 
1 0 READ GATE IS ON• EXIT TD UPDATE TIMER 
1 1 IF STO•O• EXIT TO TURN OFF WRITE GATE 
1 1 IF STO•l• WRITE GATE IS ONt FORMATING 

EXIT TO UPDATE Tift'ER 

01 - 439 E o~oOOi J 
~ ERel+D 

C DNST21 
ST7 1 CARRY lt.:DE>C 

JS- -
SERVICE OUT HAS 
NOT COME UPe 
1+ST2 IF HALT IIO 

I 
R ST6 
I 
J6- ~-AK 

INDEX IS uP 

10 - 43A 

L. 
I 

ST7 
NEi- ~-AL 

N6• Q6 -
TI~ OVERFLOWED 

' 

/ __ 

420613 
420655 

HAS BEEN ISSUED• 
CHECK FOR TIMER 
OVERFLOW OR INDEX 

EXIT TO 
PROCESS TIMER 

10/11166 MACH 2844 
02/09/67 NAME 2314/2BA4 

MODE MANUAL 
Pe Ne 2250230 
IBM CORI»• SDD 

I 

(010t011> 

DATE 03/03167 SHEET 1 QE010 
L.OG 062G VERSior. 

INITIAL STATUS PRESENTATION . 
NOT WRITE lflfEDIATE , ' .. 

/: .... 

• 



• • 

Q 
E 

I 
0 

• • • •• • • • • • • • • • • • • • • • •• • • • • • • • • • 
10 - 4DA 01 - 4E9 EXIT '° 

t Bl<IO+l•llll 
A ST6 ST7 

1 l PROCESS INDE)( 

oo-o+o --------------------------------------------------------------------------------------ico10 I a. cooo.001> 
C DNST21 C010t011) r ST6 ST7 

I 
A2- IOI* -AA 

· ------------ Aiba~~NT TUER QC040eAGE- "'~" 
'lo 11, r RETURN FROM TifER/ L ' INDEX SUBROUTINE 11 - 4DI 

t Bll+OtlOlllld 

OVERFLOW RECORD 
OPERATION• TilloEOUT 
TO DROP WRITE GATE• 

QP189eANE-------------. 

A ST6 ST7 

~ ** 
C2• G2 -
BRANCH TO N6 IF 
READ GATE IS ON OR 
IF THE HEAD IS NOT 
SELECTED• 
OTHERWISE• LOOP 
UNTIL TIMER OVER­
FLOWS OR UNTIL 
INDEX RISES 

OX - 4DO 

QE030eAVE-------~-----------------__. 

l 

A4- °**-A INDEX lS UP• 
SET ST2 TO ZNCICATE 
THAT STATUS WAS 
ACCEPT!!> 

00 - 4E8 

A BX+o+l+B>C I I I ·----a--
01 - 4ED 

R OP4 ST7 OP4•1 IF INDEX R CARRY INDEX 
I PASSED• IL- .... -AJ 
E4- ** -AF E.....- -

INCRE.-CNT TIMER• 
BRAl\ICH TD N6 IF 
INDEX HAS PASSE?> 
AND WRITE AND 
ERASE GATES ARE OFFe 
OTHERWISE• LOOP 
UNTIL TI~R OVERFLOWS 

11 - 4EF 

I 
E6• G6• J6 -
BRANCH ON TIMER 
OVERFLOW OR 
INDEX• COXI ENTRY F- LI 

HEAD SELECT 
COX) 

ST6 
I ST? 1--6-----------------+-----------------------------------9--"f!I CARRY INDEX 
G2- 6* -AC 

-----~F:R~O=M~G~A:P~S=P:A~C:I:NG::._ ____ -+-S=EE::..:N:OTE.:.::_~A:B:OVE:,:.:C~C:2~)-------------------t----------------------------------y QQ010eAFE 
(00) 

STATUS WAS PRESE~TED 
AND ACCEPTED 

QE010eAl'£'-------------------------""""D 
(OXdX) 
BRANCHING ON 
CARRY 

I 10 - 4ElA A OO-O+D 

~ DNST21 T ST6 ST7 

J4- .. -A 
TI~R OVERFLOWED 
SET ST2 TD INDICATE 
STATUS WAS ACCEPTED 
SEE NOTE PAGE 

~i~Y~~ 
ST6e ST7 

G6- Ill* -AK 

oo _ 4Ej 

t CAA~ J~ 
J6- ** _.L 

QD040eARE--------------------------l.----..... .----------..----...... -----------t----_.,,,-----------t-----------------t--------------------..-.------------• (OX> EXECUTING A NO-OP 
CDMMANDe 

11 - 4EI 
1 O~D 
I 
C DNST21" 
R ST6 ST7 

L ** -AH 

lO - 4EE lX - 4Dl E 00000001 I 
A KLel+D A ~D 
I t111------------------o---~ DNST21 
~ g:~ ~ ST6 ST7 

i&- •X -AM NS- ** -A 
CHECK .,,_ KL7•0 TIMER OVERFLOWED• 

r....,. • SET ST2 TD INDICATE 
IF KL7•1• THEN STATUS WAS ACCEPTED 

EXIT TO PROCESS 
TIMER 

TIMER OVERFLOWED• 
SET ST2 TO INDICATE 
STATUS WAS ~CEPTED 
~l~J6RPA 
MEANING Of' ST6• ST7 

FILE WAS UNSAFE SEE NOTE PAGE 
4Dl AFTER A WRITE QEOlO FOR "---------------QC050-...--aA1G£ l lX ,...... OPERATION MEANING OF ST61 ST7 C01•11) 

OO-O+D EXIT TO PROCESS 

! DNST21 -------------------------------------.b------------------------------------...------------------~------------'6-T~I~ME..,._R ______ ._.. __________ ""i~04~0----~A~GE ~ ST6 ST7 COOtlO) 

Tl~DVER~O= 
SET ST2 TD INDICATE 
TH~T STATUS WAS . 
~~~l•ON QEolO 
FOR MEAN?NO OF ST61 ST7 

\.. 
420613 
420655 

10/11/66 
02/09167 

MACH 2844 
NAME 231412844 
MOD! MAM.JAL 
P.N. 22S0231 
IBM CORP• SDD 

DATE 03/03167 SHEET 1 QE020 I 
UJG 062G VERSION 

INITIAL STATUS PRESENTATlDN 
NOT WRITE Ifoff!DIAT! 

• 



• • 

Q 
I! . 

I 
0 

• • • • • • • • • • • • •• • • • • • • •• • • • • • • ••• 
~~-----~-A-c-e~~--T-,~-1-oo--~--~-~--,----------------100-~l---l~-1 l~-L,~-~~-'F-~--e-~-'-'_a_e_N_o_P_~_a_~ ____ ~~--·~ 

... :STO Xl _.u. r l•SU 1 OOST1 INDEX ~ 1•ST1 OP7 I o+ST2 1001 

-- "'"' AS- )()( -AQ A&- ><*--AR A7- lX* -AU AS-• 00 --.\T 

QE020eANE-------------r 
coo,oi.10.1u 

BRANCHING 
ON OP2 
D.0 

HEAD IS NOT RAISE HEAD SELECTe INDI~TE DATA FIELD 
SELECTED• IF INDEX IS UP, LOOP UNTIL IT FALLSe OP7•1 INDICATES ORIENTATION IN KL• 

SPACE COUNT CONTROL O•ST2 SAYS TI~ EXIT• 
COMMAND• l>CO - 496 

E 11011000 
A 220+8)( 
I 1•~11--------------------------~QE020~>-----AAVE 
C o+ST6 

!e-
CONTROL COMMAND• 

SET TIMER FOR RAISING 
READ GATEe ~ST6 SAYS 

OX -AV READ GATE NOT Ol\le 

(OX) 

0--------------------------------------------------------------------------------------------------------------------GEOSO-----ABE 
01 - 4F9 10 - 4FE 

EXIT TO COUNT 
LOADING 

(Ohll) 

' ~~~00 ·~------"'!"---~-~ i~~~g l 
C DNST21 C O•ST2 

~, i~~my 4Djs;a....-----------1, B~:~p- 4C] 111-"--.--------------------------------------------oKOlO APE 
,~ ~ ,~ ~ 

E2- ** -Al E4- ~ -A I O+ST6 C o+STO (00•01> 

IJ 3+W OPl 

S- OOX --AE 7- ~ -A 
STO•l INDICATES HEAD 
IS SELECTED• OP7•1 
INDICATES CO~OL. 
COMMAND• 

I 
11 - 4F! XO - 442 

E 01000000 
A 64-tt'C 

NSFER COMMAND ---------+------------------.cJ EXECUTION BVTE INTO OPJ:al INDICATES AM 
OR HA OPERATIONe 
IF OPJal• THEN BYO 
INDICATES A f'ULTI­
TRACK OPERATION• 

O~ST6 INDICATES.NOT 
A~\/HA OPERA TIONe 
INVERT BYO. 

11 - 407 
E 00000010 I 
A OP•2+D 

E 00001000 Xl - 491 
A BYYB+D 
I 
C O+ST5 

'OP4 G6- O*X --AG 

TEST FOR WRITE 
HOME ADDRESS 
COWi.AND• O+ST5 
~EANS NOT A MULTl­
TRACI( CO~ANDe 

OPe o+STO INDICATES 
NOT CLOCKING HOME 
ADDRESS. OP1 SAYS 
PREPARE DW FOR MISSING AM ANALYSISe 

EXIT TO INDEX 
A BY+OP PROCESSING A BX-o+BX 

1 
I 

DP7 

11111--0--I 
C l+ST5 

' OP4 

~ DNST21 J R DaO 
I 

OP4 INDICATES 
If\IDEX PASSED• 

I OlX - 4Cl 

r! 0.ST2 ioi------------------------c(IHOOO!gi-1)--aAJE 
? 2+W D.0 

J2- >C* -AA 
WRITE DATA OVERFLOW 
RECORD• OP7a1 IF 
END OF FIL.Ee ALSO 
S0'4E ERRORS EXIT 
THRU THIS WORD• 
WHICH C SE OP7a1• 

J3- O*X -AW 
DROP READ GATEe OP4•1 
IF INDEX PASSED• 1+ST5 

JS- ><*-A 
l+ST2 SAYS DO NOT 
CHECK FOR MISSifoiG 
AMe D0•1 SAYS NOT 
M~TI-TRACK OPe >Ei::I~ ~:o,s• 

t 1•ST6 ----------------------+---------------..-... 
L3- OX -AX 

INITIALIZE ST3 AND 
ST6 AND EXIT TO 
END PROCEDURE• 

01 - 4D5 
E 00110000 

EXECUTION BYTE INTO 
OP. o+ST2 SAYS CHECK 

xo­
E 01111111 
A BYe127+BV J TR~ER C~-;:J 492 FOR ~ISSING AMe 00-1 

! 1+ST5 

'OP4 LEr- O*X --'H 

RESET BVO BIT 
1+ST5 INDICATES 
MULTI-TRACK OP• 
OP4•1 !"EANS 

SAYS WRITE HA• 

A 14+DW 
I 

10 - 4FA 
E 00001110 l f 4B+GPC INDEX PASSED• 

.-a 
C 0.ST3 l t+ST6 

L oo -A NS- OX -AK 
PCST CHANNEL END• 
DEVICE END AND 

POST UNSAFE AND 
EQUIPMENT Clf:CKe 

~~To~~~ .,f oo~oooo 
A 34+DW A 4B+GPC 

I --ol'l------------------------------------1 r O•ST3 f 1•ST6 

41>4 

Q2- 00 ~L QS- OX -AN 
FILE UNSAFE AFTER A 
WRITE OP• POST C•U• POST UNSAFE 
END AND UNIT CHECK• AND EQUIPMENT 

CHECK 

420613 
420655 

EXIT TO END 
PROCEDURECTIMED EXIT> 

10/11166 MACH 2844 
02/09/61 NA'4: 2314/2844 

'4QDE MANUAL 
PeN• 2250232 
!BM CORPe SDD 

• 

DATE 03/03/67 
LOG 062G 

• 



• • • • • • •• • • • • • • • • • • • • • • • 

E 01A~i0i 4FFI E 1~~0000 l A 69+FC A 192+BX i o+ST1 o-----------t O>STO 

A2- oxx -Ii. C4- ox -Al 
DROP REAi> GATE · INITIAL.IZE TIMER 
AND HEAD SELCTe 

BRANCHING ON STD 
QE030eABE.._--------------------~ 
COltlU WAIT 32 MICRO SEC 

ta: -1-----------
L!S- 01-AD 

RESET ORElENTATIO" 
lNFORf'lATION 

••• • • • • •• • •• 

L---------------------------------------------------------------------------------------l ~~~ ~:0r------------------------------------------oQE,x1~r----~AEE 
!.,_ xx 

Q 
E 
0 s 
0 

LOAD COMMAND 
lNTQ oP 

I 42061:5 
420655 
420662 

10/11/66 
02/09/67 
01/lS/&8 

MACH 2844 
NAME 2314/2844 
MODE MANUAL 
PeNe 2250233 
IBM CORP• SDD 

DATE 02/20/68 SHEET 
LOG 051P VERSION 

l:NTE~ACE TO CQNTRCL 
SENSE ROUTINE 

• 



• •• • • • • • • • • • • • • • • • • • • • • • ••••••••• 
01 _ 44!5 I 

Q 
E 

i 
0 

E 00001100 SPACE COUNTe POST ENDING STATUSe 

1~~~-----------------------------------------------------~-f lH~ ~4~M~ffS~U~DSPACE~Nh I 

. 
~1· 1:::n .,, _,.,.* 100~1·-o-, _,....~ l 

xx - 4C7 
E 10011011 

_...A Flh15S.F'-
~~r•AEE'------! o+STS 

? DP6 
Al-

ERROR EXIT• , 
QT240•AFE----=--""':"':':':~:'."""'.:':":":-:~::-:::-:~t-----------~------------------------------...---------------.._....,.... ____ .._....._,..__...._...,._ ________ ....,,....________________ ------------..----------...--------------------....QG040t----..aAfE ·~ 
(00) RESET FR BITS EXCEPT ODD I I ~ 

RECORD• SEEK FILE MASK, XO - 470 •44 UO) ·~ 
ArJO TRACK CONDI"!'!Ofll BITS E 11000000 ·~ I A~~~ - ~ l :f BRANCH ON COMMAND• A l<.t.e192+KL. A ""v" 

f ___! 1¢t=-O>------..--------»o-------...------ri1---E---...._. ......... ...,............,. '--1 $:~---------------------or:(~g~._00-1)--AAQE 
1 

rr 0?4 ops 1$R DP3 

C2- :$* -AA ts-- 00* -A 

11 - 447 
E OOOOUOO 
A l~DW _, 
C 1+ST6 
R DP3 
I 
Gl- X* -AN 

PRE POST ENDING 
STATUSe INITIALIZE 
ST6 FOR E6•N3•Q3 
Exns. BRANCH ON 
BIT 3 OF COl"i4ANDe 

RESET ORIENTATION RESERVE/RELEASE OR 
INF~AT!ON SENSE IO COMMANDa 
EXCEPT BITS OP3=0 IF SENSE ID• 
~R:~&.10N sirs L-....E o1g&,i(X; 415 "'--F o1i80"1c;0 416 o1s5o"i(;; 417 I oo ....._ 414 ~~~A~~ZE DR FOR 
4 AND 5 f; THE A 68+0P A lOO+OP A 6S+OP 1.-.- J «> 

COMMAND I I I 1 
BYTE I o+ST6 I O+ST6 I l+ST6 I l+ST3 

El- XX -AC E4- XX -AD ES-- XX -AE E&- 00 -A 
CONTROL SEEK CYLINDER SEEK READ IPLe l+ST6 NQ-OP COMMANDe EXIT TD END PROCEDURE• 
CBBC~H) CCCHH) SAYS IPLo l+ST3 SAYS CHAINING •. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~d~fE 

PERMISSIBLEo COO> 
EXIT TO SEEK TO CYLeO 
HEAD 0 AND READ DATA RECORD l• 

·--------------------~----------._....-._.._.,_,,_.. __ _... __ _... __________ _.._... ..... ....,._. ________ .QCOl~O----~AEE 
c )()() 

A 12B+Kl, A 132+0P BYTES FROM CHANNEL• 
E l0~5o00'0 471 E io5go'lo0 •2E EXIT TD REQUEST Slx SEEK 

b nN~r21 =--n--~ o+ST6 f Jiom-O-----------------o--------------------------------------------------------------------------------------------------~(w:;o)()(1,~o----•AGE 
1 aP4 OPS I 
J2- IODli -AB J3-- XX -AG 

RESET ORIE~TATION• HEAD SEEK (HH) 
l+ST2 SAYS UNTIMED 
EXIT FOR BLOCK N3• 
!Rt.NCH ON BITS 4 
AND 5 OF COto¥o\AND• RETURN TC 00 CONTRDL.e I OO --- 4zc EXIT TO RAISE 

0--- l->-------------------------------------------------~-------------------------------------..-.-..----..------------------------t.lG130~--..aAIE 

I I o+ST6 (01> 

L3- 01 --AH 
RECALIBRATE 

I Ol -
421 EXIT TO END PROCEDURE• 

Al o+KL 111------------------------------------------------------------------------------------------------------asozo~__.AJE COO) 

N3- 00 -AJ 
RESTORECNO-OP> 

11 - 42F. EXECUTE COMMANDe ! KL•IG 
I 

-------------..... --~--------------------------...-.._. __ .._ ______________________________ .._...._ _________________________ _.. ______ ~~17'0>-----.aAKE 

C o+ST2 
R 3tW 
I 
Q3- 00 -AK 

SET FILE MASK• RAISE 
WRITE LATCH TD REQUEST 
BYTE FROM CHANNEL• 

420613 
420655 

10/11/66 MACH 2844 
02/09/67 NAME 2314/2844 

MODE MANUAL 
P•N• 2250234 
IBM CDRPe SDD 

DATE 03/0!167 
LOG 062G 

SHEET 
VERSION 

INTERFACE TO CONTROL 
SPACE COUNT AND SENS! 

(00) 

• 



• • • • • •• • • • •• • • • • ••• • • • •• • ••• • • • • • ••• 

Q 

5 
6 
1 

e 1o~oi00 l e ~iOi 
41 A 132+0P A s+GP 

QE060eA~PE~---------------------~D*,......I .--0--1 *----------------------------------~ COOdO> C o+ST7 R ST4 

A2- *>< -AA C3- xx -AB 
CHAINED sPACE COUNT POST OVERRllWe 
ESTABLISH END OF 
COUNT FIELD 
ORIENTATION IN OPe 
TEST FOR QVERRl,1.le 

e u~&Oo'O 471 Jggoilo 4541 .--------t--eA o641~c- J··--------------11 ~ Js Al GP0224•GP A DR't"D ...- .... 

.a---1 1 C 1•ST3 
R INDEX n ST4 INDEX 

. A3- 10* -AC 4- lOlll - 6-- oxx GS- 100 
CH.e.NGE FILE MASK NOT COUNT FIELDe RAISE READ GATE TO 
TO INHIBIT AU. TEST SYNC BYTE FOR RESET READ GATE DETECT NEXT AeMe 

WRITES• A ~~F~·4]*---tll--------t-Eft ~~S~Tl~,r 47,._ __________ l_oel, S~Tg!~l;- 4AI 
C ~ST4 "' R vr..;• 
R D-o 
I J4- ><* -A J6- OX -AH Je- *X -.\J 

FIELD WAS DETECTED• COUNT FIELD• TURN IT FOR Fl.AG BYTE 

111 - 457 e 00001100 

r~GP 

1.4- xx -AK 
POST NO RECORD 
FOUND• 

t=:J 
POST NO RECORD 
l'Ol.WD• 

ON WRITE LATCH TO 
ACCEPT THREE BYTES 
OF DATA FROM 
CHANNEL l KEY LENGI ... 
DATA HIGH AND DATA 
LOWh 

1X - 4A2 

A FR\'BV.l"t I t =T4 ••-------------~181ra-----ALE 

LS- 00 -AL 
INVERT BIT 0 OF 
PREVIOUS FLAG BVTE 
TO ~VEINTT ~ISSING xx 476 oxx - 463 AM _,,,o n..... ON 

I gi~gooo I l o-o+i.oc l .... __ NE_x_T_c_OUN_r_F_1_eu>_· ______________ QS01<>--"""'ae 
I •*---t *' i o+ST7 o+ST2 COO> 

t6- OXX -A N7- 00 -A 
RESET READ GATE• INITIALIZE STAT BITS 

FOR END PROCEDURE• 

00 - 460 01- 461 

~~J~~ l 
I *0-I 
c o+sT6 f R INDEX 
I 
Q2- O* -AN Q3-

UNORIENTED SPACE COUNT 
ORIENT ON INDEXe RETAIN 
SEEK FILE MASK AND TRACK 
CONDITION BIT IN FR• 

'~..._------------------------------------------------------------------------------------------------------~o~ Ill (00) 

OO -AP EXIT TO SELECT IEAD 
AND ~AIT FOR INDEX 
TO PASS• 

420613 420655 
420662 

10/11/66 
02/09/67 
01115/68 

HACH 2844 I DATE 02120/68 SHEET 1 QE061 I NAME 2314/2844 LOG 051P VERSION 
MODE MAMJAL 
PeN1 2250235 INTERFr.CE TO SPACE 
IBM CORP• SDD I CQUIVI -fO 

• 



• 

Q 
E 

' 0 

• • • • • • • • 

QEoao.Al1'9!E:------------~~I n - J 
CXO.Xl) R CARRY %NDEX 

A2- Oil* 
STATUS HAS BEEN 
PRESENTED. 

BRANCHING OV ST3 

C DNST21 

• • • 

t~J R CARRY :tM)EX *-...,_ ________ _ 

I 
E2- ** SET ST2 IF HALT I/O 

HAS BEEN RECE%VED. 

00 - 1CO 
~COMMAND 1·=0100 I 

QJ>lOOeAl•E'------------------------0---.I 
coo.01.10.11> c 1+sT3 

CARRY VIDEX 
I 

FSU. Q..ticKDIG ROUTINE. 
EXAUST TIMER BEFORE 
RASING WRITEGATEe 

G2- OIO* -AB 
RAISE STATUS IN. 
1+ST3 MEANS STATUS 
HAS BEEN PRESENTED. 

• • • 

00 - lFC 
I 
A BX+o+l+BX 

I 
t~HMD 
v....- *O -Al> 

INCREMENT 
TIMER TEST FOR 
COMMAND OUT 
DOWN 

• • • • • 

000 - lFO 
l 
A Bx+oi-l•BX 

r-+--*RI SERVO 

INCREMENT TIMER 
CHECK Ft:R 
SERVIcE DUTe 

• • • 

p~~ 11121 
C DNST21 
R CARRY INDEX 
I 
£?- coo -AM 

SET ST2 IF HALT 
I.1.0 RECEIVED 

00100000 
A !2+IG 

~ DNST21 

• • • • • • • • • 

QE080eAce------------------------+--+----------------------------------...... ----------~------~----------~--. 

Xl - 11-
~ CARRY INDEX 

(000) 

10 - 1C2 
00000001 

A ER.l+D 
I 
C DNST21 
R CARRY INDeX 
I 
L2- **-BA 

SET ST2 IF HALT I/D 
HAS BEEN RECEIVED• 

7 ooii1~ILL1uP• 
A 9+GP 
1 . I ~STO 
N2- 1X -BB 

INDEX IS UPe POST 
TRACK DVERAU. 

11- 1C3 
E 00001001 J A 9+GP t o.5TO 

Q2- 1X 
INJ:>EX IS uPe POST 
TR_ACK OVERRUN. 

ERROR INTERFACE 

10 - lFE 
E 00100000 

1~ 
L4- 01 -AE 

RESET INDEX PASSED 
LATCH. 

E 00001001 01- 11 A 9+GP -
I 1 ~STO . 

N4- XX -AF 
INDEX IS UP 
POST TRACK 
OVERRUN 

11 - lFP 
E 00001001 l A 9+GP 
I f O.STO 

Q4- )()(-A 

INDEX IS UP 
POST TRACK 
OVERRUN ~tOeAftE.:-----1 

QEOCJOeABE;--------""'D~·----------._.----..-.-----------------------------------CXX> 

010 - 1F2 
E 00100000 
A FR.-32+FR 

L 01-

J?- <>** --AN 
STATUS HAS BEEN ACCEPTED. 
RESET STATUS lie l+ST2 
MEANS STATUS HAS BEEN 
ACCEPTED. LOOP UltTIL TIMER 
OVERFLOWS. 

EXIT TD WRIT£ GATE 
TURN ON. 

RESET INDEX PASSED 
LATCH. 

"-----~-----------+-------------~--Q---~--------------------------------------------------..-----oQE08Ci-----1J\EE 
E ~100i lFI (01) 
A 9+6P 
I I o+STO 

N6- xx --AK 

INl>EX IS UP POST 

TR:CK~; 1Fl 1 XX - 181 [ 1 OX - 130

1
1 I _ lX -J EXIT TO TIMER . 

A 9+GP o-24fl+BX A BX+l+BX A C»kL. SUBROUTINE• 
I -.a--1 • I o ~ • - ac040--~see 

f 
o+STO (OX) 

R CARRY 4+W 

Q6- XX --AL &1- OX -A &e- $X -B ~ OX -
DELAY BEFORE WRITE GATE SHUTDOWN TO RESET DRIENTATIONe 

INDEX IS UP POST PREVENT SETTING A SELECT LOCICe 
TRACK DVERRl..iN 

420613 
420655 
420664 

10/U/66 
02/09/6'1 
09/19/68 

MACH 2944 
NAME 2314/2844 
MODE MANUAL 
Pe Ne 2250236 
IBM CORPe SDD 

1 Qf 070 I 

INITIAL STATUS 
PRESENTATION WRITE IMHEl>IATE 

DATE 11/20/68 
LOG 3256 

SHEET 
VERSION 

• • 

'i 

! 

• 1 



• 

Q 
a 
0 • 0 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

QDlOO.A1.JE.-------------------------. 
C01> 

~ ~i=° JlE6 ~~~TO~~~Wl~ITEo ..-...-------------------·! ..,....,. . :;-----............. -.....__... __ ............. __ ...,.. __ .....,. .... _..,_....., __ ._.. __ ...... ..._ __ .....,. __________ ~~~~--------.,._,.------------------...;;........r;E~ 
& ~'' (OXdX) 

FROM INITIAL STATUS 

I 
E4- *X 

CHECK WR CURRENT SENSE. 
STZ::O MEANS stAlUS llAS 
NOT BEEN ACCEPTED(CilERRLmn. 

E 1~1000 u:l E 1l~1W lE

4

1 E OO~lllo. .
1121 A 136+FC A 255+DR A 0-14+1.+BX 

~~rooAEE·-------------------------.-l:~! 1•ST7 ..--o..----~------· ........ ~--·----ll 1•ST6 llli!-'--------------~~~--.-...~----,.-.,----~----~ ....... ~--~--------1 ··----------=------------_..--"""""'~oi:x:~~) ME 
R~ R ~. 
I I 

PRESENTATION. 

G2- l*O --AL G4- XX -AP GS- X* ......tUi 
TURN ON WRITE AND INITIALIZE DR TO START SET ex TIMER ro. 
ERASE GATES• INDICATE WRITING GAPe INDICATE WRITE PART OF GAPe 
BY SETTING ST?e STf>lal BY SETTING STDci ST3=1 MEANS STATUS 

FROM CLOCKING ALREADY IN PROGRESS. E 00001000 E 00000010 . EXIT TD PROCESS COUNTER 
ROUTINE• A B+FT A BX+2+BX BEFORE RAISING WRITE GATE. 

MEANS GAP WRITING OX - lC4 OOX -Jl HAS BEEN PRESENTED. 

QQ.OlOeAKE: .... ----------------------------------------------------~----~~------~~--..-~.....,..I *9-0---I .......Oi---------------------~--~-----~----------- ,._.._... ____________ QE07o-----ACE 
(OX) C DNST21 C l+STO (0001 

'OP4 I J5- ~ -AB .J6-- 000 
RESET ADDRESS MARK• WRITE CKD OR ERASEe 
l+ST2 TO PREVENT ADJUST TIMER BEFORE 
OVERUN INDICATION RAISIM:i WRITE GATE• 
AT !ILDCK E4. CP4a0 
MEANS FORMAT WRITEe 

A BX.f.2+BX 
E~loj113 
t 1-sl'S 

N6- 000 
WRITE DATAe ADJUST 
TIMER BEFORE RAISIPG 
WRITE GATEe 1+ST5 
SAYS fQT ERASE CMD. 

420613 
420655 
420656 
420664 

10111/66 
02109/67 
04/11/67 
09/19168 

MACH 2844 
NAME 2314/2844 
MODE MANUAL 
PoNo 2250237 
IBM COAPe 

DATE U/20/68 
LOG 3256 

• • 

't 



• •• • • •• 

BRANCHING ON ST2e 
ST2-0 SAYS OVERRUN• 

QEOBOeAAE-------------------------...-u 

Q 
E 

8 
0 

cox.ix> 

• • 

lX - 1D7 
E 00000100 

• • • • • • • • • • • • • • • • • • • • • • • • 

EXIT TO WRITE ROUTINE 
A lSe4+D 
I 

A o+KL 

o------------------=""°"--1 o-------------------------------------------------------------------------------------------.-.------------a1POlO----~AEE 
I oo -- 11 

C l+ST3 
A D•O 
I 
E2- «>*--AA 

CHECK FILE SAFETY• 
l+ST3 FOR USE IN 
WRITE ROUTINE• 
DOcl IF NO WRITE 
CURRENT SENSEe 

ox - 105 E 00000101 r-
,J2- XX -AB 

STATUS WAS NOT 
ACCEPTED BY IHE 
CHANNEL Ir~ T MEe 
POST OVERRUN IN 
GP 

C o+ST2 CXOtXl) 1 DaO 
E4- JC* --AE 

INITIALIZE Kl FOR 
COUNTER IN WRITE 
ROUTINE• o+ST2 F~ 
USE IN WRITE ROUTINE• 
De>sl MEANS FILE 
UNSAFE• 

E oo~ioooo lDI A 4B+GP 

'---1 --------------------..... f J>NST21 

J4- >CX -AD 
FILE IS UNSAFE• 
POST UNSAFE Al'41> 
EQIJIPMENT OECK 
IN GP 

10/11/66 
02109167 

ERROR EXIT 

MACH 2844 
NAPE 2314/2844 
MODE MANUAL. 
PeNe 2254)238 
IBM CDRPe SDD 

DATE 03/03/67 
LOG 062G 

SHEET 
VERSION 

1 µQE1 090 I 
INITIAL STATUS PRESENTATION _ 
WR!TE ROUTINE INTERFACE 

• 



• 

I , 
8 
0 

•• • • ••• • 
SENSE IO (0P3a0) 

BRANCHING ON DP3 
A ERe2+D I 001 - SF9 
E 00000010 

QE060eAQE:----------------------------10--•1 
(000•001) R OP2 

F 2 
E2-- *X ~A 

2 CHAN• SW• MACHe 
OP2sl IF RESERVEo 
OP21:0 IF RELEASE 

• • • • • • 

ox -- SFC 
E 00010001 I :Wo-136•SW 

G4- 000 ......fC 
RELEASE DEVICE• 
RE~VE RESERVE BIT 
FROM SW REG• FOR 
EITHER CHANNEL• 

l>C - 5FE 

I .... 
A Dao 
" 2 L4- X$ ~D 

RESERVE DEVICE• TEST 
SW POSITIDNCDOsl IP 
CHANNEL. A)e 

• • • • • • • • • • • • • • • • •• 

A C>tBX L, - - !!Fl 
_I =*--------------QF010~-•FGE 

-· (OX) 

.-.-----------------~ l+W 

E 1~~000 J!F'B 
~1 ~12e+sw l~I 

.J6- 000 
RESERVE f'OR CHANrEL 
Ae 

E 00:1000 '"I '--j swoe+sv 1--<~ 

F 2 
N6- 000 -fl 

RESERVE FOR CHAPfNEL 
Be 

ES- OX -FG 
EXIT TO SENSE ROUTINE 

e o88Aoi00 5'J oA8~oiOO !Fl E o~~oiOO ~j 
J ::T 1--rPT r+PC 1-------------------
Q2- laOiX -FH Q3- OXX -FK Q4- 000 ~L 

Q2•N3•Q3•Q4, RELEASE/RESERVE ROUTINE FOR BASIC MACHINE• 
WITH FT5 ON AND FC5 Of'F - RELEASE• 
WITH FT5 ON AND FC5 ON - RESERVE• 

420613 
420655 

10/11/66 
02/09/67 

MACH 2844 
NAf'E 2314/2844 
MODE MANUAL 
Pe Ne 2250239 
IBM CORPe SDD 

DATE 03/03/67 SHEET 
L.OG 062G VER SI CW 

1 ~000 

RESERVE/RB.EASE 

• 



• 

Q , 

' 0 

•• • • •• • • • • • • • • • • • • • • • • • • • • • • • •• 
O>C - 180 XX - lDB 0)( - 154 

e uoooooo I I 1 ExIT re PRESENT s SENSE 
A KL+l92•J) A DH+OP A o+GL BVTEScO AND FILE STA'NSe 

QFOOOeFGE:--------------------------.....ieil il.'l----------1 1111-----------cJ.-l ~*------------QF030 
COX) Cl l+ST5 (0)() 

R CARRY 

~ n~ ~ ~~ ~ ~~ 
TEST FOR SENSE INFO IF CARRYal• THEN DH NO SENSE INFOe 
STOREDe(KLO•l IF CONTAINS SENSE tNFOe STOREDo %NITIALIZE 
SHJSE INFO HAS BEEN MOVE SENSE INFO• TO GL.e 
STORED• INITIALIZE OP ~EGe FOR DECODEe 
HSTS FOR SENSE ROUTil\Ee 

1)( - 156 
E 10000000 
A 12B+KL 

I 
A OP6 QP7 
I 
G4- -- -AF SET KL.0•1•10 TO 

INDICATE THAT SENSE 
INFORMATION HAS 
BEEN SENSED• BEGIN 
DECODING SEF4SE INFO• 

184 oo­
E 10001000 
A 136+BY 0-1 ~o-----------i BV...240+BV 

E ll~~oOoO 141 

7 OPS 

G&-

01-
E 01000100 
A 68•BV 

185 

R OP2 
I 
ts- llr>< -AL 

MASK OUT LOW ORDER 
BIT IN BVe OP2s1 
SAYS MORE THAN ONE 
BIT IS TO BE SET 
IN THE FIRST THREE EXIT TO CONSTRUCT 
SENSE BYTES• SENSE BYTESe 

I ci--------------------------QF020 

' 
OP5 

J&-

10-
E 00100010 
A 34+BV 

I 
1 

186•--l'l----------f ~ill 1•1 
DPS ? CIP2 

Lt>- ><* --AJ LS- $>C --AM 

11 - 187 
E 00010001 
A 17-tBV 

l 
I 

DPS 

N&- XO -AK 
G6.J6eL6•N6 
OP6 AND DP? DETIRMINE 
WHICH BITS TO sET IN 
BY REGe cP5sl INDICATES 
THAT HIGH ORDER BIT 
SHOULD BE MASKED OUTe 

420613 
420655 

MASK OUT HIGH ORDER 
BIT IN BY• OP2a1 
SAYS MORE THAN ONE 
BIT IS TO BE SET 
IN THE FIRST THREE 
SENSE BVTESe 

10/11/66 MACH 2844 
02/09/61 NAME 2314/284& 

MODE MANUAL 
Pe Ne 22~0240 
?BM CORP• SDD 

cox.i>o 

DATE 03/03167 SHEET 
1.DG 062G VERSJar. 

SENSE 11'0 ROUTINE 

• 
ANE 

I 
J 

• 



• • 

Cl ,, 
I 
0 

• • • ••• • • • • • • •• • • • • • • • •• • • • • • ••• 

ox- 155 

1 o+GL 

I 
R QP4 

~3-
OP3 

11 - 171 
E 00000010 I A 2•BX 

L 10-
INDICATE MISSING 
ADDRESS MARKER 

00 - 174 
I 

INITIALIZE GL• 
BRANCH ON QP3 AND 
OP4 TO DETERMINE IN 
WHICH OF THE FIRST 
3 SENSE BYTES THE 

QFOlOeALE----------------------Q BIT IN BV GETS PLACED• 
(OX•lX) 

A DRDBY+D~ 

I 
EXIT TO PROCESS 
SENSE BYTES• 

0--0-------------------------~--------------------------------QP'O:SO-----AHE (OX) 

BRANCHING ON 
OP2 

lX - 157 
I 

00 - 170 
E 00000001 
A l+DR 

-----------------+-+--R OPO I 
G6- $X -AH 

LOAD BIT FROM BY 
INTO SENSE BYTE 0 

A O.GL 

I 1........u---1 
OP3 T OP4 

JJ- <i* -AB 

INITIALIZE GL• 
BRANCH ON OP3 AND 
OP4 TO DETERMINE 
IN WHICH OF THE 
FIRST 3 SENSE 
BYTES TtE BIT I~ 
IV GETS PL.ACED• 
ALSO BRANCH TO 
DETERMINE WHIOf 
EXTRA BIT GETS 
LOADED INTO DR 
CTHE FIRST SENSE 
BVTE> 

1 OP6 
J4- *<) -AC 

POST SEEK CHECK 

10 - 172 
E 10000000 

G6•L6,Q6-
0PO•l INDICATES A 
DEFECTIVE TRACK 
WAS FOUND DURING A i 128•DR 

10 - 176 

l BXQBY+BX 1--o----CJ-1t-f --0 RECORD OVERFLOW 
OPERATION• 

L4- 10 -AD 
POST COt+\AND REJECT 

u- 1] E 00001000 i a•DR 

N4- 10 -
POST DATA CHECK 

I DPO 
L6- IOEX --AJ 

LOAD BIT FROM BY 
INTO SENSE BYTE l 

I miF 171a-----------i :~ - 11 
Q4- 01 -A~ Q6- •>< -AK 

POST EQUIPllENT CHECK 
LOAD BIT f'ROM BY 
INTD SENSE BYTE 2 

420613 
420655 

10/11166 
02/09/6'1 

1X - 106 
E 00000001 i BXOHBX D*----------------------------iQF030 ALE 

(XX) 

.JS- XX -AL 

POST OVERFLOW 
INCOMPLETE 

MACH 2844 
NAME 2~14/2844 
MODE MANUAL 
PeN• 2250241 
IBM CORPe SDD 

EXIT TO RECONSTRUCT 
C~AND THAT WAS 
sENT FROM CHANl\EL 
WHEN DEFECTIVE TRACK 
WAS FOUND• THIS 
RECONSTRUCTED COMMAND 
IS SENT TO THE CHANNEL. 
AS THE FIFTH SENSE 
BYTE• IT IS SENT BACK 
TC THE FCU AFTER 
SEEKING TO THE 
ALTERNATE TRACK• 

DATE 03103167 
LOG 062G 

SENSE 

SHEET 
VERSION '· ·,~ QP020 I 

y"' 

• 



• 

Q 
f' 
0 
J• 
0 

•• , ••.• ••••• 

ENTER TO RECONSTRUCT 
COMMAND THAT WAS 
ISSlED WHEN DEFECTIVE XX __. 101 
TRACK WAS FOl.WD E 01100000 
DURING RECORD OVRFL.W OP A DL•9~BY QF020eALE-------------.... 1 • 

ClCJCI ~ XX -AA 

LOAD SEARCH BITS 
INTO SENSE BYTE 5 • 

I ox- 11 QFOlOeANE:---..g.---------1111AI O.BY 
COX> · I 
QF020eAte:----• 
COX> 

. 
~ 

J2- 00 -AD 
SENSE BYTE s.o. 

xx - 110 
E 01111111 d A DL•127+0P 

l • 
D-o 

~3- X* 

LOAD 7 LOW ORDER 
BITS OF ORIENTATION 
INFORMATION INTO 
QP 

0 ... 
OP'1 ,4- Oii 

SCAN OPERAnONe 
TURN Ori BYS AND 8Y7 
IN RECONSTRUCTED 
COM4AND BYTEe 
OP'7111 INDICATES 
AN UNEQU~ COMPARE 
HAS OCCURRED PREvIOUSLY 
IN THE OVEAFLDW RECORD 

x1- 14 
E 00000101 
A 3YQ5+8Y 

'--1 .. 

READ DR ~ITE DATA 
CIPERATION• 
TURN ON BYS -D IY7 
IN RECONSTRUCT!D 
ctM'AND BYTE• 
QP6a1 INDICATES 
A READ DATA OP 

• . .• ·-· • ·-· . ·-····-· . -· -· . . -· ·' 
',· 

L I~ 

00 

01-]6 E 00010000 
A BYG1 .. 8Y 

UNEQUAL COMPARE 
OCCURRED PREVIOUSLY 
IN THE OVERl'LOW 
RECORDe 
SET 8V3 TO ONEe 

~- 11 ---· . A FS"3P '• ...--1 f O.ST3 ·~ 

J6- xx_,. 
LOAD FILE SJATUS INTO 
SENSE BYTE 

10- 162 
E 00000001 
A BV+l+BY 

READ DATA rl'• 
CHANGE BY5t 6• 7 
FROM 101 TO 110 

,_ 

420655 
420662 

I 

420613 10111/66 I ,..;.CH 2844 
02/09/67 ~A~ 231412844 
01/15/68 , MODE MANUAL 

I PeN• 2250242 
IBM CORP• SDD 

EXIT TO PRESENT 
SENsE BYTES TO CHANEL 

J 
L
DATE 02/io/68 

OG 051P 

SENSE 

St1EeT 
VERSION 

·-·· ·-(xXJ ·-

·--· 



• • • • • ••• • • •• • • •• • • • • • • •• • • • • • • • • • 

Q ,, 
0 
4 
0 

1 B~:Xcx -
11 

QF030eAP1::------------------------------------------------------------------------------------------------------------------.1 CXX> ENTER TO PRESENT SENSE BYTES 
.,_ 10 """-AE 

LOAD ex WITH ~ST 
SENSE BYTE• 

A 6X.DR GUBX A OP+GL A CX+OP A 2SS.CX A o+DR+l+DC A ~IG I 1 I I E 11111111 1 I 00100000 I 01 - 151 xx - 150 xx - 152 )(0 - 102 xx - 153 01 - 165 00 - 164 10 - 11 11 - 161 

~~i.ACE----.... •t_ xx_,,,· 12- xx _··•----i~srs '*s~* 0 L xx ~n•.---t~ ::K--~~ ::A•--.OiJ"l-L 10 -a~ L_ 11 -Ac~----i=3 a.51:-••----~~·::A-u----.ADE 
EACH PASS THRU BLOCKS Eh e2. E3· STS-1 ON FIRST SHIFT LAST SENSE LOAD ex so THAT DR "---------ai----------0----------0---------. 
AND E4 SHIFTS THE SENSE BYTES ONE PASS TO AL.LOW FOR BYTE OR 255 TO OP• WIU. CONTAIN 255 WAIT FOR CHAN TO RESET ST3 IF THIS 15 TURN ON REAi> BRANCH ON ST3a1 I, 
REGISTER TO THE LEFT UNTIL SIX DETERMINATION OF AFTER LAST BYTE HAS ACCEPT BYTE IN DW NOT LAST SENSE BYTE• LATCH• LAST BYTE HAS BEEN 
BYTES HAVE BEEN PLAcED ON BUS IN· PHYSICAL DRIVE• BEEN PLACED ON Bus. OR TRUNCATE BY DR•255 AFTER LAST BYTE SENT TO CHANM:L• 
REFER TO TtE TABLE BELOW FOR THE . RAISING COMMOe SO ST3 DOES NOT RESET• 
CONTENTS CF EACH =l'Eff UPON INITIAL ENTRY TO Ele 

SENSE BYTE 
0 
1 
2 
3 
4 
5 

j, ---

-*NOTE 1_. 

>Cl -- 101 XX - 161 XX - 134 01 - 135 10 - llj 
A o+OP ~ ~:goo A SL+sv A Bv+av+BY 1 oP+l•oP 

fl o+ST2 ••--t DNST21 ----i DNST21 • .,..-v--1 ~f 
R ST2 A DllO ~ CARRY 
I I I 

J4- XX -AL JS- XX -AM J6- *l -AN J7-- 1* --AQ JS- *1 -AR 

THE BIT S1GNI1'ICANT 
PHYSICAL ADDRESS IN 
BY IS SHIPTED LEFT 
UNTIL A CARRY 
OCCURS IN BLOCK JI• 
FOR -EVERY SHIFT lN -
BLOCK J7• THE DP 
REG IS INCREIENl'ED 
BY le OP WILL CON­
TAIN Tl£ BINARY 
PHYSICAL DEVICE 
ADDRESS-UPON EXIT• 

INITIALIZE OP REG• CHECK FOR DRIVE A PLACE DRIVE SELECT- SEE NOTE 1• D0.1 IF SEE NOTE 1• 
FOR PHYSICAL DRIVE SELECTED. ED (8-J) INFO IN BY NO DRIVE SELECTED• 
ADDRESS GENERATION. REG• (REFER TO Sb 

DECODE DESCRIPTI N 11 --- 137 
ON QA020)e 1 

~BY 

I 
1 OP:Y:;J •*-------0--1 . 

7 ST2 
L7- *>< -AP 

CLEAR By REG• OF 
DRIVE SELECTED 

ST2's0 IP NO DRIVE 
IS SELECTED• 

INFOe . I u- m ~it~v 12tl 

~~ ~'r2 N7- *X -AT NS- *>C .-.-u 
CHECK FOR BUFFER POST BlFFER SENSE 
MODE• IF NOT FORCE INFO IN BYe REFER 
HIGH ORDER BITS OF TO QT240• 
SENSE BYTE 4 TO Be OX - 124 0000· t___A O+BY 

I 

420613 
420655 
420662 

10/11/66 
02/09/67 
01/15/68 

R ST2 
F 1 
QS- *X -AW 

CLEAR BY REG• OF 
DRIVE SELECTED 
INFO• 

MACH 2844 
NAME 2314/2844 
~DE MANUAL 
P•N• 2250243 
IBM COAPe 

M CCMG SORSP 

L9- ** 
INCLUDE BUFFER BITS 
CII' APPROPRIATE) IN 
SENSE BYTE• 

ox - 105 e 00001111 

rSOOP 
NOQ~VE Il>C~~TED• 
POST CODE F IN LOW 
ORDER POSITION DI' 
SENSE BYTE• 

I 

DATE 02/20/68 SHEET 1 
LOG OSlP VERSION 

SEND SENSE BYTES TO CHAIWEL 

- • _ -Pn,...._ 

• 



• 

), 

\' 

I 
I 

Q 

" i 
1 

• • • • ••• • • • • • • ••• • •• • • ••• • • • • • ••• 
- -- - -- ·--- ----·-. -·-- ------·- -------,··--·-··-- ~-

GG1'10.A·~------------------..._---------------------------------l 100) 

~~~··-----1~~~i .... ---------------------------------------------------------------------....------------------,,i~1 

~040.ADE:-------------------------------------------y 100•011 

01 - 421 

E oooos100 I -...... ---=====----=---------------------------._.--------------------------------------------------------------------'1so2·~o----~•AE A 1z,.ow ._ COC)) . t l)l;ST21 I 
G3- 00 -A 

LOAD Em>I'IG STATUS Il'ITO 
D•w• tCliA~EL. E'4D A~D DEVICE END) 
1•ST2 ~MIS GO TO UNTIPED EJfD 
~OCEDURE• 

1DR~DW-- uol*-----------------------------------.....:...-----------------------------------------------------(a,ofa'~o--~ACEa i 1•ST6 
R l•W 

l3- 01 -­LOAD SE~SE BVTE 1114TO 
!US-I~(D'i)! 1+5T6 
INIT!ALIZES FOR 
E~D PROCEDUflEe 

\I, 

420613 
420655 
420659 

10/11/66 
02/09/67 
07/20/61 

SHEET 
VERS1°" 

• 



•••••••••••••••••••••••••••••••••• 

G!060e·Amo----------------------------------------------------, UDU 

saK COMMIMD I! l~ 1 1 XX -J9E4 I ~oOii J 
r,.r,o•aa·&·-·-· -· ·-· -· --· ------------· ~IG ... -·-------a--, - ---------f = • 

L xx - - xx 111~-&c -l:(•:ifldW" ~&1Jr ~ &, W&'f:La:n.. 

CXOI 
ncz 

I 
I I llOlO I : 

~-



• 

Q 
G 

I 
0 

• • • • •• • • • • • 
QG030 •• JE~-----------------------.irr .. j oo - -, 
COOt10t n CDMMO SORSP 

1b- ........ 

• • • 
W"IT FOR CHANPEL 
RESPONSE 

• • • • • • • • • • • 

01 - 405 xx - 468 )()( - 466 11 - 403 

• • • • • • • 
. ·1 

. 

f; 

I I E 01110000 1---0.-------------------...i: 00000100 
A IH+B A BX sv+1+D A oP'ill~I> A OP+4•DP 1*---------------QIGOJ,oO---AAJE 

I V i:r.•--1 -- 1ioier--! CARRY ! CPS IXO•Xl) 

ST6•1 INDICATES IPL• 
OTHERWISE• COMMAND 
OUT HAS BEEN ISSUED 
AND BY IS SET TO 
ZERO TO CAUSE SEEK 
CHECK• 

E GI..,__ *1 AF GS-- X$ --AJ 
G!- XX -AB G4- XX -A ~ - INCREMENT CDWTER 

TAKE BYTE FROM CHECK ADDRESS BVTE OP REG~112 IF COM- (0Pl• 4•S)e OP3•l IN 
i~~~i ~~~T BYTE• ~i~~~~ ~~Mi~ BYTE• :~~DB;~e\Ci~ ~ BRANCH IF PROCESSING 

EXCEEDS LIMIT IN RENTLY BEING PRO- 01 .....,.. 401 10 __. 402 BYTE 4•5t6• 
BX• CESSEDe THIS IS A I I 

TEST TO ALL.OW A A 00-BY+D A t>O-O+D · 
SEEK TO CYL 255 TO rl ~t TEST CRASH STOPo C DNST21 DNST'21 

R D•O 
I 

' ~~~3,o~;~ND sef'ST2 TD1~A~H 

I 
DUl i~sUED• SET ST2 SEEK CHECKe 
TO C USE SEEK CHECf< 

10 406 FROM GS--BYTE LIMIT 
,I ..... l EXCEEDED• TEST FOR A ~BY CYL SEEK AND BYTE 4 

I •.a-0-------------------------f ST6 
L3- *1 -A 

I 11-
401 A ~BV 

I 
R ST6 
I 
Q)- •1 -AD 

420613 
420655 

10111/66 
02/09167 

MACH 2844 
NAME 2314/2844 
MODE MANUAL 
P1N1 2250246 
IB~ CDRP1 SDD 

DATE 03/0316? 
LOG 062G 

SHEET 
YEASlDN 

BYTE TRANSFER AND LIMIT 
TEST OP SEEK ADDRESS 

• 



• 

Q 
G 
0 
3 
0 

•• • • ••• • • • • • • • • • • • • • • • • 
FROM HEAD LIMIT INITIALIZATIOMe 

QGOlO.ACE:--------------------------------------------. 
CXO) L 

·------------a~--------...;ill o+:~ - 4Cf--...c--~ l~~ro 4F4 QG020.AJE---.- .... I 
CXO•Xl) 

f OP:S 
E3- X* -AB E4- 000 -AC 

SET LIMIT TO ZERO TURN OFF CONTROL 
FOR BVTES 1•2•3• FILE TAG• 

Xl - 4F5 000 - 498 

• • • • 

EXIT TO REQUEST 
NEXT BYTE• 

• • • • • 

E 11001010 l 0--------------------e- 00011100 
Al 202•BX _j i FRe28+FR 

1ici-~------------------~~----------------------QG020----AJE 
I ST6 

G4- 000 -A G7-- *O -AJ 
SET CYLINDER LIMIT RESET FR BITS EXCEPT 
INTO BX FOR NEXT FOR SEEK FILE MASKe 
TEST• BYTE 4• ST6al IF IPL• 

)()( - 4C2 
I 

xx - 4C3 

1 Bv+DR 
010 - 49A 001 - 499 

I E 00100000 

COOtlO) 

EXIT TO EXECUTE r·cx ii;r-1 OP4 
I 

A o+IG A ERe32+D 

I IOD--0--1 11•11----------------------------------------------QG040 ...... --~AKE 
' OPS CXX) 

SEEKe 

L.4- XX -AF 

THE TABLE BELOW INDICATES CONTENT OP REGS BX•GLtCXtDR 
AFTER PASSING THROUGH BLOCKS L2•L3tL4•LS• C2aCYL BYTE 2t 
Hl•HEAD BYTE lt ~2at£AD BYTE 2t X•IJNKNDWNe 
DP 345 BYTE BX GL ex DR 

101 4 0 19 x C2 
110 5 19 X C2 H1 
1U 6 X C2 H1 H2 

LS- O*O -AG L6- 00* -AH L7- XX --AK 
TURN OFF WRITE LATCH PUT BUS OUT PARITY 
HAVE REQUESTED LAST BIT DN D IJUSSe 
BYTE FROM CHANNEL• 

420613 
420655 

10/11166 MACH 2844 
02109/67 NAME 2314/2844 

MODE MANUAL 
P•N• 225024? 
IBM CORP• SJD 

DATE 03/03/67 
LOG 062G 

SEEK ADDRESS LIMIT SET 
AND SHIFnNG 

• 



• 

Q 
G. 

a 
0 

• • • • ••• • • • • • • • • • • • • • • • • • • • • • • •• • 

QT030eA.JE----------------------------------------------------------------------------------
(X1) ·L 

xx - 46F I Xl - 491 
E 11100000 
A GP.224+GP A GPOBY+GP 

GG030oAKE=......,------------------------------------------"--*I *"= 0--1 lllfl--0-------------------------.-...-..-------------------------·--------------------------QGO~ (XX) 
~ 1)110 T ST2 
E3-- Xlll -AA ES- ~ -AB 

REMOVE HEAD ADDRESS STORE NEW MEAD ADDR 
FROM GP REGe TEST IN GP. ST2=sl IF ANY 
FOR BUS OUT PARITY ADDRESS BYTE 

EXCEEDED LIMIT OR 
IF COMMAND OUT WAS 
ISSUED. 

1X - 46E 
I 
A 32+GP 
I r C»ST7 

J6- 10 -AD 
POST SEEK CHECKe 

COX) 

10 - 446 

t=~- 4~, 1, OP-O+l•DL.C I 0----------------------------asotDo----~AEE 
C o+ST2 COO•Ol> 

N5- 10 --A 
POST BUS OUT PARITY 

ST7 

NS- ()IOI -A 
~OAD OPERATION CODE 
INTO DI. FOR UNIT CJ< 
CASES WHERE OVERFLOW 
INC0'4'LETE Wll..L BE 
POSTEDeDL ~L.L. B! 
RESET IN SENSE ROUTINE 

QE060eA1'£:--------------------------------------------------------__,-------------------------------------------------------------...-----------..---• IF OVERFLOW BIT IS 
(10) OFF• INITIALIZE ST2 

AND ST3 FOR ERROR END 
PROCEDURE• 

420613 
420655 

10/11/66 MACH 2844 DATE 03/03167 SHEET 
VERSION 02/09/67 NAME 2314/2844 

MODE MANUAL 
PeN• 2250248 
IBM CORPe stlD 

LOG 062G 

HEAD ADDRESS STORAGE f'OR 
SEEK CQl94ANDS 

I 
I 
~ 

• 



• 

• • 1 
0 

• • • --

ox - 46C 

Q.G040eABE·-------------..-i;r:All GL+BY IOI 
(OX) 

r:~t°CVL .g,.,,s;• 
FROM IN-LINE 
ROUTINES• 

I INTO BY FOR B ENTRY 

QG130eAFE:-------------• 
COX) 

• • • • •• • • • • • • • • • • • • • • • • • • 

xx - 467 
I 

xx-
E 10000000 r DA-BV+l+KL 

E 10000000 
A 128+DW 

·----1 
4C4 I ox - 421 xx - 4C5 .0-0-i KL-o+K&. o---j 0RC128+0R 

G3-- XX -AB 
COMPARE OLD CYLINDER 
ADDRESS WITH NEW AND 
PL.ACE DIFFERENCE IN 
KL REG 

R CARRY 
I 
G4- JllX -AC GS- XX -AD G6- XX -AF 

SET OW BIT 0 ON TD SET DIFFERENCE TO SET POSITIVE SIGN 
BE USED WHEN READY MOVE ACCESS FORWARDe <FORWARD) IN DR• 
TO RAISE CONTROL NEW ADDRESS GREATER 
TAG TO FILE• CARRY THAN Q..De 
our WHEN NEW CVL IS 
LESS THAN OR EQuAL 
TO OL.De 

t::J 
SET DIFFERENCE TO 
MOVE ACCESS BACKWARD 

. .. 

XX - 4BIJ 
E 00010000 
A 16+BX 
I 
C O+ST3 10-----------------------------------------------GGlOO~---.AGE 

I 
G7- XX -AG 

SET BIT 3 ON IN BX 
TO RAISE HEAD SELECT 
ON QGlOOe INITIALIZE 
STJaO• 

420613 
"206!52 
420655 

10/11/66 
01/16167 
02/09167 

MACH 2844 
NAME 231412844 
MODE MANUAL 
P•Ne 2250249 
IBM CORPe SDD 

DATE 03/03167 
LOG 062G 

SHEET 
VEllSlCIN 

CYLINDER DIFl'ERENCE AND SIGN 
ROUTINE 'DR SEEK CCMW4DS 

(XX) 

l QGO~ I 



• • • • • ••• • • • • •• ••• • • • • • • •• • • • • • • •• 

I • 
A 
0 

!NITIAL E~TftY DIW 
SEEK ROUTINEe 

QGOSO,AGE:---~----------------~ 
(XX) 

THE SEEK C0...~4ND WILL Bf EXECUTED ..... 
IN THE FOLLOWIPfG SEQIJE~Ee ~y ,.,.. 
FIRST AND THIRD STEPS WlL.L. BE 
ExECUTED W'ITH A HEAD SEEK C0"4MAWe 

1- IEAD RESET 
2- SET C't\.INDEA 
3- SET SIG~ Al'fl> HfA!) 
4- SET DIFF'E"EP«% 
5- SEEK START 

~ gm~=c 5EI i u~i~ra 5E[ ·1' B~:;e-- 5E10·. E ~100 socj. l nW: - 5t>BI [1 ux - 58F1l1 :;,- s•D .... __ ~_x_l_'_J._8_ue_F_~~_,_NG_,_:G_•_ND ___ --aG110 AHE 
QG1JO•A£E:--------------.. •·1 ••--cot-·• •--u- ----· •1 OP-4-+i •OP ----! i+stc •- o+sTo l OP4 oP5 , 000.ooi.010.o 
(XX ST! I R STO I 

I A J4- lXX -A JS- xx - J6- 11X _.l k- l•X -· JS- 00* -AH 
J2-- xx --A JJ-- o~ E""cetv- SET ,ILE CONTROL CO'JNT IN oP3•4•5 ,OR SET '?L! TAGS Accoqo- DEL~Y 1US ~EFO~ RE- AEsET TAGS S!T I~ 

i~~Tl~~ ~~l ~~~ET~~~ks~ ~T3•1t LINES ACCORDING TO sEQ~~;lr-IG 0, TAGS It~ TO PAGE aG110. SfTl~G ~lLE TA~s. ~.~;o~~·tl~~~~ 
TO E><lT• FIL.f TAG SEQl.E~IfllG PAGE QGUO• ~ A{lt; QGUO• lXX _ SC? NEXT f'IU! TAG Ara> 

COMPLETE• l CONTIQ. LI'« TO SET 

QGUO•lBE~---------------------• 
, ... __ _.._..._. ____ .....,_... ______________________ ._..._. ____________ ._. __ ---i:T090 .-i'4IE 

A o+sTz cox> (XXI 

E l~~hooo 5Ef 

I o 
C o+STO 
A U~Q248•KL 1 

QG130eADE~---------------------------------------..... -.----------------.., INU~ COXl) ~...._ X* --a 
SET Bt~ARV DEVICE 
ADDRESS INTO KL5•6• 
7 AND tNITIAl.tZ1! Kl. 
FOR l!IIT SIGNtf'ICA"l 
DEVIC! ADDRESS 
GE~ERATI~ ON QG150e 

R J>tW 
,, 1 
u-

Xl - SE? 

ox -AM 

EXlT TD TfST FOi' 
SEEK COMtLET£e 

1 .. ____________________________________ _.; ______________________ ~150~--~~ 

(00) 

AETU~ TO IPKlNI! 1 ~BY 
~ ~STS 
R 6+W 

EXIT QPERATIOIVSe 

·~ ..... ----------------...... ------------------------------------------------------~v1CJO----~"L! 11 
COXJ 

I 
QS- ox -AL. 

IN LIPE fl40D! 

/\ 

42061! 
420655 
420659 

10/11/66 
OZ/09/61 
07131/61 

DATE 08/03/6? SHEET l QGlOO I 
LOG 215L V'RSlor. ~ 

COP.ITROL AND TAG LIN! SETTING fl". 
FOR SEEK COMMANDS / 

MACH 28t4 
NAME 231t/280 
'40DE MANUAL 
Pe Ne 2250250 
?BM CORP• SDD 

/ 

• 



e;. • • • • • e, • •• • • •• . ..... -·. ••• • • • ·- . ••• 

Q 
G 
1 
l 
0 

010 --- 411 I ox --- 41 E 01000000 

J:::DW .--a-------------------1GL•BX o--0--------------------------------------------------------..-Q.C~~-----~ABE 
C4- •X -AA C6- XX -AB 

ET CYLINDER TAG LOAD CYl..INDER ADDR 
POal IF OPERATION FOR NEXT TAG SEQ. 

HE-----------------------------1 IS A HEAD SEEK. QGlOOeAHE ~ 

e ~iOQ 4
Al3 

r:~-cooo.001.010.0 

OP REGISTER CONTENTS FOR ,lRST 
ENTRY TO THIS PAGE ,RQM QGlOOe 

SEEK OP 0123456? 

CYLINDER 
CONTRCX.. 
HEAD 
IPL 

01111000 
01011000 
10011000 
01011000 

SET OP3t4t5a101 

OOAo; 411 XX -JB 
t~ow ~ - ... ------------tax ~ «>--+------------------------------Q(i,Jr 

~l.sIGN AND HEAD ~8RADNfif'r~se~ 

~ rif Awoi:OO 411 A KL:x - •1 
j DNST21 -----------1 
J4- )()( -AF J6- xx -AG 
DIF~ERENCE TAG. SET ST2 FOR LOAD DIFFERENCE FOR 
HEAD SEEK TO PRESENT CHANNEL NEXT TAG SEQ• 
END AND DEVICE END 

E 18Mo00o 

411 E 00~ 4FI A 128•Dw A 32t8X 

t:ST2 XX - I_ XX -
CONTROL TAG• RESET Loko SEEK START l'OR 
ST2 FOR DEVICE END NEXT TAG SEQ• 
DETECTION ON QG1!50 

l 
420613 
420655 
420662 

10/11/66 
02/09/67 
01/lS/68 

MACH 2844 I DATE 02/20/68 SHEET 1 QG110 I NAME 2314/2844 LOG 051P VERSION 
MODE MANUAL 
PeN• 2250251 CONTROL AND TAG LINE SEQl.ENO. 
IBM CORP• SDD ING FOR SEEK eot4A~S 



• • 

Q 
G 

I 
0 

• • • • • • • • • • • • • • • • • • • • •• • • • • • • •• • 

Xl __, 271 1Xl --- 2CF E 01000000 E 00001110 I EXIT TO FLAG BYTE t::: 1X*n:Ji1::: 100 jlCD---PR_o_c_E_ss_I_NG_. ________ QKC 18~~t--~ALE 

RAISE READ GATEe INITIALIZE DW FOR 
DO=O IF DEFECTIVE SYNC BYTE ANALYS?Se 
TRACK• 

XO _.._ 270 lXO --- 2CE 
E 01000000 E 00000110 

! :::~~ ---..,......i ::~7 
T D•O I 
G?- 1X* -AP GS- OX --AK 

00 --- 2Cl OX --- 2CI --..rt 01000000 E 00000010 
A FRa64+D ies--o-f FRe2+D 

QG150eAJe:----------------------------------------------------------------------------------r-Y-""~I c 1•sT1 
COO) R ST2 R D•O 

!s- *X -A !&-- )($ -AH 

ERROR INTTERf ACE(ST2al) 

OVERFLOW RECORD• POST TRACK 
SEE ABOVEe CONDITI~ CHECK 

TEST FR REG• FOR TEST FR REGa FOR 
OVERFLOW RECORDe DEFECTIVE TRACK• 
ST2•1 r-t:ANS SEEK DOSO IF OVERFLOW 

272 CHECK• RECORD• 1)( - 2CB 
E 00000111 EXIT TO END PROCEDURE 
A ?+DH ERROR INTERFACE• 

l-4 "---------------...... --------------------1 --O~------------------------QR061.----~AKE 
ST5 BLOCK .J4-

STORE HEAD ADDRESS 
IN 8Ye 1+ST6 SAYS 
COUNT FIELD Rl AND 
Cflle STScl IF HEAD 
SWITCHING OCCUREDe 

lX - 2E7 E 00~~10i0 2C3l I xx - 2EI E 0~~1iii 273 I 01 - 2CJ)l 1 GL•DR l A OPe26+D A OA¥DR+D A GPe3HBY A DUBY+D 
QROSleABE------•I ••--1 ••--1 , .... --..a--1 *D-I 1-
(lX) Cl o+STO C DNST21 C O+ST6 C l)qST21 

' ' t>aO ' ST!5 I Ll- XX -A L2- X)( -A L3- ><* -AR L4- ~ -AN LS- 00 -A 
PLACE CYLe ADDRESS TEST COMMAND CODE COMPARE CYL ADDRESS PLACE HEAD ADDRESS COMPARE HEAD ADDRESS 
READ FROM TRACK IN FOR SEARCH IDe STORED IN OA WITH STORED IN. GP IN BYe READ FROM TRACK WITH 
DR FOR BLOCIC L3e THE CYL BYTE READ O+ST6 SAYS sEARCH HEAD ADDRESS STORED 
O+STO SAYS DO NOT FROM THE TRACK. FOR RO SYNC BYTE IN ev. 1+ST2 IF THEY 
f'ERPORM HEAD CtECIC 1+ST2 IF THEY ARE ON QJ02le STS-1 IF ARE Dlf'FERENTe 
AFTER READING NEXT DIFFERENTe DO:al IF HEt:D SWITCHING JUST 
FIELD• SEARCH ID COMMAND. OCCURED• 

420613 10/11166 
420655 02/09167 .• 

f l•ST7 (OX) 

JS- OX ....... M 
POST SEEK 
CHK 

MACH 2844 DAT! 03/03/67 SHEET 1 GIG120 

I NAME 2314/2844 LOG 062G VERSION 
MODE MANUAL 

HEAD CHECK 
_;,. 

Pe Ne 2250252 
l!M CORP• SDD 

• 



·-·. • • . - . -·-· -· . ••••• • • • ·-· • •• ••• •• •• ·-~ 

Q 
G 
j 
0 

IN-LINE ENTRY ~, ~iQO 1·----------------------------------------------------------------EXI--T __ TO __ EXE __ CUTE ____ SEEK __ • ______________________ ~so §o--~AFE. QY12S•AGE---------------------.(,li--ttJ COX) coo.ou 

Cl- OX__,,, 
IN-LINES. INI'fJ:ALIZE 
CODE TO lfirlE 
CYLINDER • 

QE060eAHE:--------------------411t ~T2lo J!IE9· cou c 
QT020eBAE 1 
COU 3-- lXX 

RECALIBRATE• RAISE 
RETURN TD 00• 

A ~c SEEK COft'LE1Ee E ocJ&oio 1 EXIT TO TEST FOR !s- OICl...,..._----------------------------------;;;...-------------------------------~,o~r/~--~ADE 

DROP RETURN TO OOe 

l 42061:-
4206 !:l 
4~055 
~~0662 

# - -- -· 

10/11/66 
01116167' 
"02/09167' 
01/15168 

l ~, MACH 2844 l DATE 02/20168 SHEET NAM: 2314/2844 LOG 051P VERSlON 
"10DE MANUAL 
PeN• 2250253 FILE CONTROL-RECAUMATE 
18" CORP• SOD 



• 
i 
I 
i 

I 
I 
0 

• • • • ••• • • ••••••• • • • •• •••• • ••••••• 

[ oo- sci xx- SCA l 01- J xx-] ox-] fi::·~~-!191--_-_-_-_-_-:_-_-_-_:-_:::::::::·:::il~+otl~ i ~= l•.....:..-i~ -• --1 ~ ~,_1 ;:- ----------------------------•,J:tc, 
XX~ G~ ~~ -- &~ • '~ a BLOCKS G2 AND G3 GENERATI! BIT SlGN?f'ICANT Sl!T GL0-1 II' I'll.! S!T sn 11' se!K ts PR!POST CHANre. l!lllD 

... 

. ' 

DMC£_ADDR!SS lN DR f'ROM llffARY ADDRESS STATUS lNDICAT!S CO~• Tl!ST l'OR TEST l'Gll S!!K CCJlllt-
lN Kl. R!G. THAT ACC!SS IS NOT IPL. COfioWMD-ST._l llLETI 

lN MOT!CINeCS!!I( IS 
CCM'LIT!le 

I 

420613 
420652 
420655 
420696 

10/11/66 
1212CV66 
02109167 
04/11167 

i 

1 
'I. 

. l 
! 



• • • •• ••• • • • • • • • • • • • • • • • • • • • • • • • • • 

Q 
G 

1 
0 

FROM SEEK ROUTINE• 
BRANCHING ON ST2e 

ERROR EXITe FIL.E DFF Lil'E• 
.

1
------------------------------------------------------..;...--..;.;;;;.;;;...:~..;.;;;~;,__--_.. ________________ ..-(x;150----•ABE 

110 --- see c100> 

! SPOl>R• SP I t llNST21 !*-_______ _ 
CS- lXX -A 

BASIC MACHINE• MARK 
SEEK Ir-J PROGP.ESS 
FOR DEVICE• SET ST2 

A FSe64+D Al ERo2+D 
QG150eADE---------------------....n.....ef ~*--

e 01g~o'OOO 5DI e ~~OiO 1 I o+lXXST7-JSCI' ·-----------------------1QS020----aADE 
(OXtlX) ~ DNST21 C l+ST6 

I 7 ST2 
f (00) 

E3- XX -AA E4- 1~ -·AB 
ACCESS IS IN MOTION TEST FOR FILE READY 
!DEVICE SUSY)eltST2 AND PU'T 2 CHANNEL 
IF FILE IS Of\! LINE• SWITCHED TO CHANflEL 

B (ER&> ON D BUSe 110 -- see x1 --- sol 

I 
E 00010000 
A swa16+sw 

.......a-1 
C DNST21 

R D-0 I 
F 2 F 2 
GS- X* -FC G6- l>OC -FD 

2 CHANNEL SWITCH MARK SEEK IN PRO-
MACHINEe TEST SWITCH GRESS FOR CHA~L. A 
POSITION• SET ST2e 

XO - !5D4 
E 00000001 
A SWOl+SW 
I j ~NST21 
J6- 1)()( -FE 

MARI< SEEK IN PRO­
GRESS FOR CHANNEL 8 
SET ST2e 

E?- 00 
EXIT TO END PROC£D­
LRE TO POST CHANNEi.. 
END STATUS• 

OCCUREDe RESET GATED ATTENTIONe A 64+FC 
C01"4AND CHAINING• DEVICE END HAS 01i~oo Sr>j3 

~~~~OeA~E-------------------------------------..------.--*f 0.ST7 *'-.o--t 11111r,___,.., i;r---------------------------------aeoso--•AJE All ~::D:::P 5DJ1 ~ ~g~gc;i SOB i 2l~gooo 51 

N3- lXX -A 
RAISE READ GATE TO 
RESET GATE ATTENT­
ION• 

I l•ST6 l o+ST5 c DNST21 co>e0.ox1> 
Rf 0-0 EXIT TO PREPOST CHANNEL 

ENDeDEVICE END AND TEST 
N4- OXX -A NS- XX -AH N&- OX* -AJ FOR SEEK INCOMPLETE• 

BASIC MACHINE REsET TEST FOR SEEi< RESET READ GATE• SET 
SEEK I~ PROGRESS BIT INCOMPLETE• ST2• TEST FOR SEEK 

INC~LETE• 

e 00010001 lXX - SD! 
~ sw.-11•sw 
f l•ST6 

" 2 Q4- OXX -AG 
2 CHANNEL MACHI~ 
RESET SEEK IN PROG­
RESS BIT• 

420613 
420655 

1011116'"" MACH 2844 
02/09/67 NAME 231412844 

MODE ~MJ~ 
Pe Ne 22502~5 
J!M CDRPe SDD 

DATE 03/03'67 
LOG 062G 

SHEET 
VERSION 

SET/RESET SEEK IN PR0GREss 
BITS 

1 ¥160 1 

• 



• • • • • • • • • • • • • • • 

Q 
G 

J 
0 

1 o+=- 3341 ~Of ·~e:-------0----------------1 ...... 1 

r~Clm:: QT170.BC:l:'E-----.. 
(00) 

TURN a=F WRITE 
CCNTRDL.a 
WAIT FOR CHANNEL 
RESPONSE. 

01 - 335 
I 

oo- 3] e 00100000 
A GP+32+GP I ...... 
R DcO 

t4- X*-A 

GPO• h 29101 
INHIBIT WRITE 
HOME ADDRESS 
AND REcORD 
ZERO 

xx - 3!F 01 - 339 

i n#DP 
Al ERe32+D A GP+96+GP 

1=r--a-- :o>--....a--1 
E 00100000 J E 01100000 I 

G2'- XX -AC 

LOAD FILE MASK 
FROM BUS OUT 
INTO OPe 

R OPO OPl D=O 

&3- ** -A ~ X* --At! 

CHECK FOR BUS GPO• l• 2=111 
CUT PARITY ERRORe INHIBIT ALL 
BRANCH 01\I THE WRITES. 
WRnE PURTION 
OF THE FILE 
MASKe 

QT320.cm:-------------------------+-----------------+---------------. 
(01) 

10 - 336 

1 o+oP 

I 
L2- xx -AD 

10 - 33A 
E 01000000 
A Gp.f64+GP 

l DmO 
I 

.L4- X* ~ 

GPO• h 2*1110 
INHIBIT ALL 
FORMAT WRrrES. 

11 - 3313 
E 00100000 
A GP-32+1,.GP 

I 
R DaO 
lo- X* -AK 

GPOt h ~11 
PERMIT ALL WRITES 

• • 

x1-
E 00100111 

• 

388 

• • • 

xx - 33E 
E 00011000 
A IJPe24-tFR i CPe3' .. » 1311-* -1 -

GS-- XX -AM 

CHECK TO SEE 
THAT BITS 2• 5• 
E>t 7 ARE Os 

XO - 38A 

E 00000010 I 
' 2+6P I o+ST7 

NS- OX -IL 

POST BUS CUT 
PARITY ERROR IN 

1::T7-d38A 
R STS 
F 1 
QS- "* 

R D=O 
I 
G&- O* -AN 

LOAD SEEK FIL.E 
MASK INTO FRe 

• • • • • • • • • • • • 

I 01-1 A OtkL 

1 ..-------------------~----------------------~041----ATE COO> 
4..W 

F 1 
E?- 00 --AT 

1 ~ --J359 I * 
R 4+w 

ii'- 00 

RESET CLD 
ORIENTATior.t 

EXIT TO PRESENT CHMINEL END• 
DEVICE END ENDING STATUS. 

1:.--i ~-d35e·::ir------------------o--I 
F 1 F 1 .n- X* .9-

xo- 374 

OX -BA 

~t~-J 
L.,._ OX 

POST COMMAND 
REJECT IN GPe 

420613 
420652 
420655 
420659 
420664 

10/11/66 
12/20/66 
02/09/61 
07/20/67 
10/11/68 

DATE 11120168 
LOG l25G 

SET FILE MASK 

.. - ... 1 ALE 
COX> 

• 



Q 
H 

I 

-- • • • • • • • • • • 
11 387 e log5oooo 31js oo~i1i00 3A7 l___, oo --- 3Aj• I e 11g~o0ii 3Ajs o1A80000 J ! 0.BY - I A 12B•IG A FRe28+FA i o+IG .-0-A IHe19S.BY f BYe64+DH 

12- 01' -A D---L 11 -A L 00 -AC" l~..., :: L 10 -A a:i---[ST1 10 

WRITE HA THE WORDS IN THIS ROW REQUEST THE FL.AG BYTE FOR THE WRITE 
• HA OPERATION• AFTER RECEIVING THE BYTEt IT IS TESTED IN 

BL.OCK C7 FOR BIT ONE ON• IF IT IS ONt THE BIT IS PL.•CED 
IN THE DH REG TO BE USED ON QP010 TO MOVE HA 705 BYTES 
DOIJN THE TRACK 

• 

OVERFLOW RECORD OPERATION• 
QQOlOeABe----....:~::::~:::.:----------~i------------------i-ci------------------------------------------------·------<r----------------------------------UO) 

10 - 386 010 - 30A 
E 01000000 
A 64+FC 

000 - 308 
10000000 

A 128-tBX 

• • 

001 - 309 
E 00100000 
A 32-tDR 

• • • • • • 

uxu 
BRANC~ING ON DSO• 1 
DO•l IF WRITE HA• 

QKOlO•APE~--------------0----------t-- o+STl 
(10'11) G INDEX 

t111----------~i--! l+ST1 iP-+------------------1 C o+ST6 
I
.--QH20o--AIE 

··•11---------------------"°'"-------QH02~ 10--0--1 
C O+STO 

3- OliOc -AJ 
WAIT ONE REV BEFORE HEAD ADVANCEe OOP UNTIL INDEX 

QH210eAAE'----------------------t-•FAlLSe 
ClO) 

DO•l IF WRlTE HA. J BRANCHING ON n-o. .I 00 
---

3114 

m~!!:: ___ l_P~L ... (-ST-611-1•)---------------c:>- i:.
6 

O*l -A 

REAOt CLOCK• OR 
SEARCH HOIE 
ADDRESS• 

I 
G5- 000 -AK 

RESET READ GATE• 
l+ST1 TO SEARCH 
FOR INDEX• 

011 - 301 

~ 1+ST1 

L!S- 10 -AN 
t+ST1 TO SEARCH FOR 
INDEX• 

IF READ GATE IS ON. BRANCH 
TO L!S + WAIT f'OR INDEX TO FALL 

I 
IN:>EX 

G7- 00. -AL 

INITIAIZE BX 
COUNTE~• WAIT 
FOR INDEX TO 
RISE• 

I 
ST5 

GB- lX* -AM 
INITIALIZE DR FDR 
INDEX PASSED TWICE 
ANALYSIS• STS.1 
"'EANS EXIT TO HEAD 
ADVANCECMULTI-TRACK 
QP)e 

UXO) 

INDEX DETECTED 
BEFOR! ST4e 

Q.J021eAEE~--.._,--....;;...;....;;;_;;..;.. __ ,...._..._.,.._.. ............. __ ._. _______ ...., _________________ 9-',...I 
(01Xt00X) 
BRANCHING 
ON ST6 

01X - 30[-----------

Q4- 000 -AQ 
AM DPERATIDNe CLOCK 
~A•THEN SEARCH FOR 
COUNT RN• 

• 

f ~.:.~ 
30

[o---------------------..-------------------------------------------------------~061,----•ATE L.--------..... ..-C o+ST7 COXU 
POST NO RECORD 
FOUND SENSE Iff'D 
!N Gii 
HA OR RO OPERATION 

I 
SS- OX1 .-AT 

420613 
420655 

10/11166 
02115167 

MACH 2844 
NAME 2~14/2844 
MODE MANUAL. 
PeNe 2250257 
IIM co~. SDD 

DATE 03103167 
LOG 062G 

INDEX PROCESSING 

• 



• 

• " 0 
2 
0 

• • • • •• • • • • • 

lXO - 304 

QH010•Af"E<i..-....... _..-----...--------------------------------.....ol 
E 01100000 J A DP•96+D 

(lXO) C O.ST1 

Xl - 387 
HEAD ADVANCE I 00001100 
COMPLETE• A BX+12+BXC 

QH220aADE------------------------..-_...I 
CXU 1 O+ST2 

J2- l>CO -AN 
uPDATE COUNTER TO 
FOR RAISING READ 
GATEe 

I 
OP4 

G3- *X 

SET OPl AND OP2 
ON D BUS• 11' EITHER 
BIT EQUALS OtEt 
THEN A SEARCH 
OP IS TO BE 
PERf ORfEDa 

• • • • • • • • • • • • • • • • • • • • • 
Xl - 35! 

WRITE HeA• ~I n!~~~~RJ 
ll)o-~------------------------------------o-------------------------01H030 AfE 

R OP6 

!6- •1 

RESET FR2 BIT 
<INDEX PASSED t.ATCHl 

1X - 31 OP6aO MEANS WRITE I HA• 

~ FRaDR+D ll)o---------._o 
C o+ST6 
R DsO 
I 
E4- x• -AB 

TEST FR2 FOR INt>EX 
PASSED 11\JDICATIONa 
00:1 IF READ/WRITE 
Ho Ao XO -- JSA 

I 
A FRQDR+F~ 

11 -- 32? 
00000001 

A l+DC 

cou 

I i;;--------------------..r--------------------1 *,,._ __ ._, ____ ~·QH030 ~KE 

OX - 31C 

1 FR.DR+D 
I 
C l•STO 

I 
L4- XO -AC 

CLOCK HAe TEST FR2 
FOR INDEX PASSED 
INDICATIONe l•STO 
ENABLES HE.Al) CHECKo 

D=O 
I 
G&- liOr -AG 

SEARCH OR CLOCK 
H•A• OPERATION• 
SET FR2 TO INDICATE 
INDEX HAS BEEN PASSED 
ONCE• DO•O IF INDEX 
HAS BEEN PASSED TWICE• 

10/11166 
02115/67 

10 - 326 

l 12+GP 

C DNST21 (XO) 

I 
G9'- XO -AK 

READICL.OCK/SEARCH 
HeAe 

t OOST? 

uz~..,_ ________________________ ___,QR061-----ALE 

L- OX1 -AL 

INDEX HAS BEEN 
PAST TWICE POST 
NO RECORD FOMD 
IN GPe 

MACH 2844 
NAME 2314/2844 
MODE MANUAL 
P1N1 2250258 
18"' CORP• SDD 

(OXl) -

DATE 03/03167 SHEET 
LOG 062G VERSION 

INDEX PROCESSING 

• 



ca 

" ! 
0 

-- • • • •• • • • • • • • • • • • • • • • • • 

WRITE HOft!E E oo~hou 321 E 10~~1000 JAO E 1i~~1m JOI ooggOOll 360
1 l lO -

362 
E ooga1m 

361 I U -1 
ADDRESSe A O-S9+1+Dl. A 136+FCC A 2SS•DR A BV•3+BY A DL+o+l+DLC A lJ+DW A FRDBY+FR 

QH020.AFE-------------~I ••--I 11v1:r----1 ,..._. __ , llF-o-1 *-0-I ~I :Cilll.i----------------QPOlOi---AA'KE 
(01> r l•STS 1 ~ST4 c l+ST? 

1 
c O•ST4 c UST3 c 1•STl cox, 

r1 ST4 R ST3 ST4 R o•w EXIT TO WRITE 
I I I ROUTINE 

E2- XX -AA E3- lXX -AB 4- 00 -AC S- *O -AD £6-- C)iC& -AE E?- 1111 -AF ES-- OX -AK 
SET COUNTER RAISE WRITE WRITE CNES ADD 1 TC GAP STORE FILE MASK 
FOR GAP GATE AND IN GAP COUNTER, TEST AND TRACK CONDITION 
BEFORE H.A. ERASE GATEo BV CONTAINS FLAG FOR END OF STORE HoAo SYNC BITS IN FR REGe 

BYTE RECEIVED FROM GAFe BYTE IN DW REG• IT 
THE CHANNEL• MASK WIU. 8E TRANSFERED 
OUT ALL BITS EXCEPT TO DR ON OPoss. 
THE TRACK CONDITION 
BITSe SEE BLOCK E8e 

xx ....... 313 l X1 - 35F 
E 01000000 
A 64•FC 

READl'Q.DCK/SEAllCH ~I XO ~ lSEl I 
HOPE ADDRESSe A B><+o+l+BXC A O+DH 

~~~---------------------------------1 ~--1 ~I •----------------------....... ...-.------------------------------------------<ilKOlO~---aAJE I 0-.ST4 Cl00) 

l>COI - ··- ~ 
J4• J5 COUNT REMAINING 
TIME IN COUNTER BEFORE 
RAISING READ GATE 

ST3 

..16- 100 -AJ 
RAISE READ GATE 

420613 
420655 

EXIT TO FLAG DVTE 
PRDCESSINGe 

10111166 MACH 2844 DATE 03/03/6? SHEET 
02115167 NAME 2314/2844 LOG 062G VERSION 

MODE MAM.JAL 
PeNe 2250259 INDEX PROCESSING 
JBM CORP• SDD 

• 
I 
I 
'~ 

.f 



• 

Q 
H 
2 
0 
0 

• - • • • • • • • • • • " • • • • • • • 

XO - 31IC 

1 6*DH I I .------------------cii------------------------------------------------~------------------------"'9Rll»l----~AFE 

EXIT TD END PROCEDURE 
ERROR INTERFACEe 

rS17 OX1 -· tOXll 

POST TRACK CONDITION 
CHECKo 

Xl-J 1 13+DH t 1•517 

JS- OXl 
FILE MASK VIDL.ATEDe 
POST FILE PROTECT 
AND tDl'tV'ND REJECTo 

EXIT TO HEAD ADVANCE 1x1- 305 xx-1 xx- 3E xi- 3lm xo- 3F4 oxo- 3AA 
E 00011000 I l E 00011000 I E 00000100 E 00011000 J 
:I~~ ,~--·~ A~ A~ Al~ Al~K ------------------------------~~~ mlf°AIN'lll:'E:------. f Ol>ST3 ..-.--, - t•-o-~ - 1.--c.1"- • ..,__ (XX) 

N1- XX -AJ N2- XX -AA N3- X* --AB N4- X* --AC N5'- OXO -AD Mr- XX 
TRANSFER SEEK FILE CHECK FOR CHECK TO SEE IF INITIALE DR TO RESET t£AJ) SEL.ECTe SET ST! IF COUNTER 
MASK TD DW REG. DEFECTIVE FILE MASK ALLOWS BYPASS INDEX PASSED HAS RUN TO FAR TD 

TRACK ANY SEEKSo J)OiaO IF TEST AND SETTING AU.OW TIME FDR HEAD 
EITHER TRACK INDEX PASSED LATCH ADVANCEo 
CONDITION BIT IS DN QH020. DOal IF 
t:n. SEEK FILE MASK IS 

IMtIBIT ALL SEEICSo 

420613 
420655 
420664 

10/ll/661 MACH 2844 02,15167 NAME 231412844 
11113/68 MODE MANUAL 

PoNo 2250260 
IBM COAPo SDD I 

DATE U/20/68 
LOG 32SG 

INDEX PROCESSING 

• 



- " --- •• • • • • • • • • • • • • • • • • • 

• " ' 0 

. .._. .... ---------------------------------------------...------------------------------------------------------------------OM010-----AAE UOJ 
NDT ENOUGH TIME TO GET THROUGH 
HEAD AtlVANCEo WAIT ONE ~ REVOUJTIDNe 

xx --- 3A8 oo --- 384 xx ...... 3AI E 00011111 E 1li01101 E 00010011 
A GPe31+Gt.. A GL+23?~D A GL~19•D 

QH200oAEE'--------------------.:crl ~1 *--1 
(lCX) C l•ST1 f CARRY 7 CARRY 

E3- tliO -AA E4- XX -AB ES-- ll!cX -AC 
LOAD THE 5 LOW iEST TO SEE IF TEST FOR HEAD 190 
ORDER BITS OF GP P~ESENT HEAD CARRY•l IF HEAD 
INTO Gle THESE ADDRESS EXCEEDS 1Bo ADDRESS EXCEEDS 18• 
BITS CONTAIN THE 
-PRESENT HEAD ADDRESS 

! lOtDH 
--1 :--;::i.......-..--...-...------------------------------------------------------~061----.ADE 

l>C - 3Bla 
C 1•ST7 (0X1) 
T D=O 
E&- OXllll -AD 

POST END OF CYLINDER 
IN DH REGe 1+5T7 
INDICATES SENSE INFO 
IS STORED IN DH REG• 
DO:l IF PRESENT HEAD 
IS 19• 

oxo - 388 
I 
A 43+GP 
I llCl----------------------------------------------t:IRI061-----Al'E 1 C>+ST7 

J7- OXl -AF 
ERROR• POST INVALID 
SEQUENCE AND SEEK 
CHECK• 

coxu 

LE O~~lru 3Bl O~~~oOOi 3Af E ~ lAD 
A 0-U+GL A 1+FC A l+FC 
f II ... !._ __ , l*"°-0--1 1110"1ro--------------QH220-A..£ 
C 1+ST6 C o+ST6 COOX) 

I · 1 ST6 N""- oftv -•J 
N6- UX --AG N7- l*X -AH a-- "'" -.. 

INITIALIZE RAISE HEAD ADVANCE DROP HEAD ADVANCE 
COUNTER FOR USE FOR ONE MICROSEC• 
ON QH220• 

420613 
420655 

10/11166 MACH 2844 
02115/67 NAME 2314/2844 

MODE MANUAL 
PoNo 2250261 
I!M CORPe 

DATE 03/03161 
L.OG 062G 

HEAD ADVANCE 
JIULTI-TRACK OPERATION 

• 



Q 

" I 
0 

-- • •• • • • • • • • • • • • • • • • • • 

COX __. 3BO OlX ....-.. 382 
t---e 00000001 E 00000100 

A GL+l+GL A 4+FC QH210.AJE---------------....._-.......,_.._.. __________________ .....,~, ~, 

t OOX) ' CARRY 

E3-- O*X -AA E4- lXX -AB 
WAIT 6 MICRO- RAISE HEAD 
SECONDS SELECT 

lXX - 3B4 
E 00000100 i FSo4•D 

ES- XX --AC 
CHECK FOR END 
OF CYl..INDER 

xx - 385 
E 00000001 
A GPfHGP 

l;%-o*----1 
7 DsO 
E&- XIOI -AD 

!NCR HEAD ADDR 
STORED IN GP 
BY OM:• 

! ?•= - 3Br I *~-------------...... _...._.. ....... .......,, ________________________ ..CR061 I ~ST7 (0Xl) 

E7- OXl -AE 
END OF CYLINDER 
HERE SAYS HEAD 
ADDRESS IN GP 
DIFFERS FROM ACTUAL 
HEAD ADDRESS POST 
sEEK CHECK• 

·----------------------------------------------------------------QH02o-----AJ)E 

420613 
420655 

1-EAD ADVANCE COMPLETED 

10111166 I MACH . 2844 
02115167 NAME 2314/284• 

MODE MANUAL 
PeNo 2250262 
IBM CORPe 

DATE 03/03/6? 
L.OG 062G 

SHEET 
VERSION 

HEAD ADVANCE 
MULTI-TRACK OPERATION 

()(1) 

I. 

• 



Cl 
J 
0 
1 
l 

BRANCHING OflJ STOe 
STO•l MEANS CLOCK HAo 

ox - 204 
E 00111100 I 
A 60+BV 

• • 

ox - 29'1 
E 00000010 
A FRo2+D 

~t l+ST3 
R OP4 

l'&--0--1 

t 
G2-- *X -AA 

SET MASK IN BV TO 
PRESERVE INDEX 
PASSED• SEEK FILE 
MASK BITS WHEN 
PROCESSING FL.AG 

C O+ST3 
R ST6 
I 
G3- >l!X -AC 

TEST FOR DEFECTIVE 
TRACK BIT IN THE 
FLAGo ST6=l MEANS 
COUNT FIELD OF 
RECORD ONE A~D ON• 

GKO!OeABE:--------------............ ,_.....__,,, __ -o 
BYTE ON QJ02l-AG 
AND AHe OP4ml 
MEANS READ/sEARCH (OXelX) 
HOME ADORESSe 

1X --- 206 lX ..._.. 296 

• • • • • • • • • 
00 - 20C 

A~ I 
I *:__.~---------~------.... 

BLOCKS G4,J4•L4--­
L0AD CONSTANTS INTO 
GL FOR SYNC BVTE 
TEST ON QJ021-G2e 

c O•ST1 I 

r
!s-- ox -AJ 
DEFECTIVE TRACK 

10 __.,. 20E 
E 10000000 
A FRol28+D!.. 

L_ "" -·~ 
READ RO ON DEFECT­
IVE TRACKe 

lX ..-- 211 01 --- 200 
E 00000110 E 10000000 
A 6+GL 

I 
R 
I 
G4- O* -AE 

COUNT FIELD• TEST SEARCH OP ON GOOD 
FDR DEFECTIVE TRACK TRACKe 

OX ....,_ 215 ll ...... 20F XX ..,.._ 21E 
E 00000011 E 10000000 E 00000101 ! ~~~21 ~Al FR•l2B+DL. --0--AI S+KL. 

R OP6 D=O 

' J4- ~-AF JS- XX -Ar JEr- XX -AM 
RO COUNT.SET ST2 BLOCKS es.GS.AND SET COUNTER TO 5 
ANO TEST FOR READ JS MOVE ODo--EVEN FOR COUNT FIEl.,Do 
AND DEFECTIVE TRACK RECeBIT TO DL. FOR 

XX --- 20A TEST OF MISSING AM 

• • • 

A 124+BV A l•KL 
I *i;;-----1 
E 01111100 I 00000001 

i:.----1 
E 00000101 l ON Q.J03l-G4e A S+GL 

I O+ST3 I DNST21 

L2- u: -A L:S- XX -AD 
PRESERVE OVERFLOW LOAD KL REG WITH 
RECORD BIT IN ADD- COU1\IT FOR HeAeOP 
TION TO THE ONES ST2•1 MEANS 11:0 
ABOVEo MISSING AM TEST. 

l o+ST6 

L4- XX --A 
HOME ADDRESSe UlAD 
SYNC BYTE CONSTANT 
FOR TEST ON QJ021e 

XX ...... 208 01X .....- 203 OOX ...-.. 201 

A 2+FT A 25S+CX A B+FT 

• • 

I 11>< - 21

1

6 

A s+GP 
I r ~Sil 
JS- ox -A 
OVERRUN 

lOX - 214 
E 10000000 

• • • • • • • 

E 00000010 E 11111111 I E 00001000 

I * ~ O+ST? -* --1 i 12B+DH ~*----------~__,.._.._.. ___________ QJ021----ASE 

r l I ST4 
NS-- OlX -AN NO- OOX -A N7- l*X -AQ NB- 00 -AS 
SET BURST HARDWARE INITIALIZE BURST ENABLE BURST HARD- LOAD DH WITH MASK 

TO TEST NEW FLAG 
BYTE FOR MISSING 

FOR ODD FIELD• REG WARE TO START ON 
ST4 OF FLAG BYTE 
TEST FOR OVERRUN• 

QJ021•Ave~-----------------------------------------------------------------------------------------------------.-c:>-----------------• (00Xe01X) 

420652 
420655 

12/20/66 
02/15167 

""'• 

toi!ACH 2844 
NAME 2314/2844 
MODE MANUAL 
Pe Ne 2250263 
IBM CORf'e 

DATE 03/03/67 
L.OG 062G 

SHEET 
VERSION 

fPLAG BYTE PROCESSING 

COO) 

• 



' I l 

---- - - " 

HOM! ADDRESS 5 

RO QMT ffUU> I 

M COUNT nl!LD ' NfY ICIY PIEU> a 
ANY DATA 'll!l.D 1 

- - • • • • ·-· • • • • • ••• • •• • • ••• 
!£=~ J~· -------------------------------------------------------~.--.,! 
mr~a:o 

.. . 

·I .,_--------------------------.-.---------------------------------------------------------me10~---..•11!1!~ 1Pj208

· 
C C»STI COOJCtOUt ' ..,.. !4- OltX 
.:. READ GATI Are 
PllOCESS IlaXti 

10/11/661 ~ 2844 I DAT! 04121167 SHl!!T 02/15167 NAM! 2314/2864 LOG lllD VERS1G111 
04/11/67 MOD! -~ 

P•tl• 2250264 flUG IVU ~ 
UM CORP• 

l URI' . 
.,!4 

• 



" 

BUJCa<S E2 AND J2 
WAIT FOR FL.AG BYTE 
AND THEN TRANS.CERS 
BIT 0 TO THE BY REG 
'xDR COMPARE OPERATION 

N BLOCK G4 

01 - 25!1 I 
QJ02leAw:-----------__,"-*·? DHeDR•BY 
coo.on:.:"" c 1+sTJ 

I ST4 

.a- •1 -Al 

11 - 257 
E 00000011 I r·-
J3- 10.........: 

PL~ THE HDIE 
ADDRESS FLAG IYT£ 
ON BUS-IN1CTRACK 
CONDITION BITSJ 

• , ...•• ~ ·'-'iff •<;~!f i 
·-'."" 

11.:-d264 
! 0.51'2 -------

' ST4 SORSP 
Cl- IOlll 

MISSING AM HAS BEEN 
DETECTED• PAEPOST 
SENSE INf'O lN GP AND 
ENTER INTO MAIN LOOP 

·-· • 

AM> PROCESS ~• 
JF NO BCRST ERROR IS 
DETECTED. MISSING AM 
WILL BE POSTED• 9-----------------------------------------cll..ftlO AGE (0010ld01UI 

l DL~:y:- J ! GI.:.-:: 21F f ~v:; 261 
t DNST21 ~ C>t5T4 i1111--o-C o+ST2 111---------....1 

' ST2 S'f7 T ST4 SDRSP 
G4- XX -A GS- ** -AE Gr,- "* -AG 
TEST FOR MISSING AM MASK OUT MIDDLE STORE PRES£'4T f'LAG• 

RE
SET ST2 IF PRF.VIDUS FOUR BITS OF FLAG INDEX PASSED BIT1 AND 
FE

CORD BIT 0 IS DIF- FROM TRACKe TEST SEEK FILE MASK JN f'R• 
RENT THAN CRESENT FOR MISSING AM1 SEE "10TE AT LOWER 

IJlTe ST7=1 INDICATES RIGHT FDR CONTENTS 
SEARCH• OF FR• 

BELOW IS THE BIT ASSlGtfENT 
FOR* FR REGISTER lPDN 
LEA NG THis PAGE •ND AS l.oNG 
AS r;cv CHAIN IS NOT BROKEN 

0 DJ>D OREVEN REca:m NDTATIC* 

01 - 265 1 OVEA-FUlW RECORD SEGMENf 

f l 4
•GP 1---------- 2 INDEX PAST lN THIS CCV CHAIN 

C o+ST7 3 SEEK FILE Ma 

' ST4 SORSP L...,_ IOIO __.... 4 SEEK FlLE MSIC. 
SEE NOTE •T C6 aaove. 5 l.MISED 

6 ,._"IEINA'11! TUCK 

? DEFECTIVE TRACK 9-....,.._ ______________ ._..._. ________________ ooCINOlC ..... 

IOO•Ohlh1U 

t .. ;,:: ·1~--------d C o+ST? T ST• SORSP 
Q6- ._.., 

SEE r«JTE AT G6 ABOVE• 

10111/66 
~1'.161 I OAT£ 0!/03161 StE:Ef 

LOG 062G VEUtaN 

PL.AG IY~ ~ING 

• QJ0.11 I 
~-

• 



- • • • • • • 
100 -- 30C 

QG120eAL.E------------.....,o----------..e 11111111 

• • • • • • 
EXIT TO FLAG BVTE 
PROCESSING. 

• • 
uoo> A 255+EX 

FR!J4 HEAD CHECK I 
CST0-0) . C 1•ST1 

R STO 
l*'"'-9"'------------------------------------------------------------------------------------------------------GJOll 

QH030.A . .JEe-------------------------. UOO) READ GA TE JUST TIJRNE1) 
ON AFTER INDEX TO 
READ/CLOCK/SEARCH H.Ae 

I 
A3- *><--AB 

COUNT FIELD OPe . 
INITIALIZE BURST 
REGe ST0-1 IF 
Clt'>CKitlfG HA• 

(OXdX) 

• 

E 11111111 101- 301J 
A 255+BX 

l STO 
I 
E!- *X -AC 

COUNT FIELD OPe 
INITIALIZE BURST 
REG., STO=l IF 
CLOCKING HAe 

~I ~e!go<i 3641-----t, .. ~~ ~~l ..... ------------~------------------~-gx_N_1_iN_~---~--e-NT.....;.. ________ ~-----------------------mm1o-----APE 
~ u-v uo.1u 

E4- XX -A ES-- 1* -AP 

QE030eAPE 
(OOtOU 

00 - 3FS 
FROM INITIAL I 
STATUS PRESENTATION A GL+BY 

. ~· C l+STl 
OP4 

b-
KEY LENGTH 

TOIBV 01.....,... 3Fl 

rDW 
J2- 00 -BA 

ORIENTATION IS AT 
END OF DATA FIELDti 
PREPARE OW FOR 
MISSING AM ANALYSIS 
tW QJ021-Q6e 

.uo - 30£ 

! DL-o+KLC 

HOME ADDRESS 00=1 IF WRITE K.Ae 
OPERAT!ONe TEST 
FOR WRITE H.A~ 

Xl­

! DL+BV+DL 
365 XX - 3A2 OX - 368 Xl - 36D e 00000001 

A HBY 

I i=---u-1 ......-a-f--c ~I er--! o+ST6 
R 

......O-------------iQKOUa ... 

R OP3 
I 
J3- Xl!c -AD 

DATA FIELD OR HA• 
INITIALIZE LOW ORDER 
CQIJNTERo SET ST3 IF 
DATA LENGTH IS NOT 
ZER00 OP3=1 IF 
DATA FIELD• 

I 
lll - 30F 

C t+ST7 

I 
J4-- XX -AG 

DA TA Flan. FORM 
SUM OF KEY AND 
DATA FIELDS FOR 
WRITING VARIABLE 
FART OF GAP. HST1 
INDICATES DATA 
FIEl..De 

R CARRY 0?3 
I I I 
JS-- *X --Al. .J6-- X* --AG J8- XJll --AU 

SEE NOTE AT l.8 
BELOWo 

INITIALIZE HIGH DO=O IF DATA FIELD 
ORDEA COUNTEReRESET EXCEEDS 256 BYTEs.e 
ST3 IF DATA LENGTH 
IS ZERO. CARRY:al IF L 1X - 36A XO - ~ 
SUM OF KEY AND !>ATA . I .. I E 00000001 

EXCEEDS 25S. ·i, DHtOfl+:_... -----------a--f l~BY 
~ M-v C l+ST6 ? DP3 

L&- X* -BC LB- Xiii -AV 
INCREMENT DH TO LOAD SYNC CHARACTER 
ACCDUNT FOR SUM OF FOR DATA FIELI>. 
KEY AND DATA FIELDS OP3•1 FOR DATA FIELD 
EXCEEDING 25S. DOllO OR CLOCKING KEV FIEL.lle 
IF DATA FIELD l+ST6 INDICATES GL 

(X(MCU 

A Dt.-o;>KL.C 
I 

Xl - 367 I . 
A Dl..+BY+DL. 

1Ct-o--I 
EXCEEl)S 256 BYTES. CONTAINS HIGH ORDER 

COUNTe 
C o+ST7 
R 
I 
N3- ><* -AE 

KEY FIELD. 
INITIALIZE LOW 
ORDER COUNTER IF 
KEV LENGTH IS ZERO 
DOsl IF KEY LENGTH 
IS ZERO• SET ST3 
IF DATA LENGTH IS 
GREATER THAN ZEROe 

f 1+ST7 

N4- xx ~ 
KEV LENGTH IS ZERDe 
GO TO DATA FIELD. 
SEE NOTE AT .J4 ABOVE• 

All=~,,.~ __ ,~-.~#~--~~1------------------------------~--~~~ I o+ST6 I DNST21 OU) 

Q4- XX --AJ QS- XX -BS Qfi-- Xl -AM 
KEY FIELD• LOAD SYfilt CHARACTER SET ST2 IF CLOCKING 
INITIALIZE LOW FOR KEV FiaDe kEV(!IT 3) OR COMMAND 
ORDER CCUNTERe SET OUT HAS BEEN ISSUED 
ST3. (BIT O>• 

I 

420613 
420655 
420664 

10/U/66 l MACH 2844 02/lS/67 NAME 2314/2844 
11112168 MODE MANUAL 

Pe Ne 2250266 
IBM CORPe SDI> 

DATE 11/20/68 
LOG 325G 

LOAD COUNTS 
l Gl<OlO I . 

• • 



• K • l 

' 

- • • • • • • • • • " • • • • 
KEY.FIEL.D OPaATtON 

QKOlO•,AMlE------------------------------------------------------------------------------------------~~---------------------------------..----~----~ 000"61000 1 OU) A &WT 

,.....-------------------1 .-----------------------------GK020 AVE 

- lXX - (lJOCJ 
GENEPAL MEANING OF CODE Dt THE 
DP REG UPON ENTRY TO THIS PAG& 

OP 34!5.6?= 
011 00 SEARCH KEY 
011 10 READ/SEARCH KEY MD DATA 
111 10 CLOCK KEY·TO R£AD/SEAROt DATA 
111 11 CLOCK KEY TO SEARCH DATA SPECJ:a&.. 
111 01 CLOCK KEY AND DATA 
110 10 READ/SEARCH DATA 
110 01 a.DCK DATA 

DATA FIELD OPeRATIDN 

i4-- *1 -AN 6- Xl -AQ 
DATA OPERATION CR CLOCK DATA• SET 
1:UJCK KEY OPERATION 2:::1. (0P7=1)e 
WITH KEV LENGTHsOe 

**NOTE 1 ** 
IF OPO-h THEN 
TRUNCATION HAS 
OCCURED DURING 
DATA TRANSFER.SET 
ST2 TO CLOCK FIEUle 

OP6=0 CLOCK DATA 10 - 372 
•1 READ/SEARCH E 10000000 

DATAe A 0Pel28+D 

RAISE AeM. TO 
GATE 8URST 
HARDWARE 

EXIT TO 
SET OP345=110 TD o-----------1 
INDICATE DATA OPe C DNST2l 

I xo-1 A <>+KL END PROCEDURE ,_""""'_,,,I ~~-·-----------.-..----------------QS01~ (00) 
R ST3 
I 
G7- »le -AR 

READ/SEARCH DATAe 
REFER TO NOTE le 
ST3=0 IF DATA 
LENGTH IS ZERO• 

R 4-llW 

!a- 00 -AU 
DATA LENGTH IS ZERO• 
INDICATING END OF 
FILE• EXIT TO POST 
CHANNEL END• DEVICE 
END AND UNIT 
EXCEPTION. 

E ~ro1o0 3FI 1oMoooo' 373 
A DPVZo+oP ~I Al OP.l2S+D 

Ql<o10.A1.1:-------------------------..,_--------------------------------"""""'o--1 ••--------------------0-- tllill---------------------cxo.xu C o+ST2 C DNST21 
R DP6 OP? R ST3 
I I 
J4o- ** -AP J&- X* -AS 

KEY OPERATION BUT READ/SEARCH DATA. 
KEY LENGTH=Oe UPDATE REFER TO NOTE l• 
OP345=110 TO INDICATE ST3a0 IF DATA 
DATA DPe LENGTH IS ZERDe 
OP?aO ALWAYS. 00 - 370 
OP&sO sEAROt KEY 

•l READ/SEARCH 
KEY AND DATA. '--------------------! .--ai-----..------------------------------..--.--.......mcQK020----ATE 

i r2+~100 l 
C l+ST3 ClX) 
R ST4 
I 
L7- OX -A 

SEARCH ~EY OP£RATION 
BUT KEY LENGTH=o. 
POST CHANNEL END AND 
DEVICE END IN DW• 

f DX - ~ioi----------------4aR03l ALE 

420613 
420655 
420664 

10/11166 
02/1!5/6? 
10/11/68 

C O.ST3 UOdl) 

' SERVO N8- 1• --­TEST FDR OVERRUN. 
~ST3 SAYS DO NOT 
COMPARE BCAe 

MACH 2844 I DATE U/20/68 NAME 231412844 LOG l25G 
MODE MANUAL 
P.N. 2250267 LOAD COUNTS 
IBM CORPo SD!: DATA FIEU> 

• 



··-·---- " " - -

• K 

I 
@ 

lllCOlJ.AVE uxx 

QICOl!.ATI! 
UX> 

m•·• · C •U> 

lXX- 3" 

ur.mo1 J ·1 . 
1- lX 

T!ST f'OR ODD OR 
M,. f'I!\.D ~NGTH. 
<KL IS G'£ SS nw. FiaD LENGTH) 

• 
DVE•UUST .. 1> 

DV!MUNCST4alt 

l>C ,_ SA3 

~-;] f YWA
11 l ~ ~ITO L - . DmO 

2-- 1• -A 
INtn•uze IUAST IPaTIAUZ! BURST 
ReGe D0-1 l'OR ODD MTCHI~ BIT !SOR 
l'tEU> t.ENGW• - ODD f'tE&..D L.ErtGTH• 

10-J ' 00000010 
·~,,. ' 

Jm~zrxllUAST 
MliH ffG ~A EV!N. 
f'tt ~ • 

- - • • • ••• ••••• • •• • • ••• • 

t sir'ui J l lliilfii .1 01-1 I 00100010 ~Sfof.A!~Ta 

' 1700STI CIGu- NON-Sl.J'tltl!SSAU IATA 
TRANSPelte 

A ST4 J ST2 . 1)80 

..... -- ,..._ ** flt.ACE SEARCH BITS Iran-.1ZE BURST 
~ D :¥ls ST4a1 SEGe STZ-1~ 
IND I CA OVERAUfle CLOCKING• 'DI 

SEAACH oPERATlON• 

31 ,.. 
uor - ~' u-1 cou 

! ouoo-J 
l:~ i 0Pe96+D JO •-I! cou 

t:' -
4 

•1uw. PLAa! SEARCH IITS Al!SET %,.DEX I' 
Ol'4 D BUS• ST4a1 LA'l14• TEST • IM>ICAT!S OVERRUN• n J>ATAo 

10/U/661 MACH 2844 l DATE CM/21161 02115/67 NAME 2314/2844 LOG 111D 
O'/U/67 '40DE MA'1' I ftHl --P.~· 2250268 _ _, """"9 •• 

llM CORP» SDD 



- - • • • • • • • • • • • " • • • • • • • • • 

• It 

I 
0 

u- 315 

i~r I 

As- xx --A.J 
SEE NOTE AT CS 
BELOWe 

Ii gg!~roo 311 f ~~ - 3Al*•---------------------------------~1--•-AVE 
I ~ro~~~~ 

S- XX -AH ~De- OX -AV 
INDEX IS DETECTED INSTEAD OF KE\' OR DATA. 
ASSU.'£ VFO NOT IN SYNC. POST DATA Q£tK 
TO FORCE RETRYe . 

[~I ~·ooo -.li.ir----1 001 - = 
ST3 

I 
G&- 001 --AK Gi'- X* --AN 

SEE AT N& BEL.OW ST!aO IF DATA 

I 10 ~ 31A ~ 
C o+ST4 
R STO 
I 
J5- Cl** --AG 

IG6 INDICATES NON- ST0-1 INDICATES A 
SUPPRESSABLE DATA SEAROt OP• D0-1 
TRAflJSFERe IF SYNC BYTE 

E 10000010 

QK02D.RJ.J:~----------------------.....ci1------------------""""*A 13o+IG 
ox - 310 l BY'IDR+oo -:INDEXJ32C.-a COMPARED BEL.OW. 

( OXelXJ ! O.ST7 *"""'0-1 I 
I ST4 l>=O I ST4 

Ll- ** -AC Lq-. 
REQUEST FIRST BYTE SEE NOTE AT 
FOR SEARCH OPe N4 BELOW _[ 
ST4•l INDICATES • l 
&.~:ie~°'".J f,l;. t 8.:..:- 31 1 BY:.~ 31]8 J 

c O.ST6 I 
N4- ** -AE Ns- llli$ --A 

OCKS L4tN4,LS-
IT FOR SYNC CHARACTER DETECTION 

OR INDEXe COMPARE BYTE FROM FILE 
TH KNOWN CHARACTER LOADED ON 

READ/Q.OCKING 0100 o+ST6 IN BLCCK N4 INDICATES ~ 
ST4 INDEX r ST4 INDEX 

OPERATION• nr c UN 
Ql<020oAi...JE-------------·---------.;.._--------..1-: ,. 6L 0 T XS ZERDe 
COlJ 

LENGTH IS ZERO. 

OU - 323 

X1 - 317 
I 1 KL-o+KLC 

~ ST? 
I 
ES-- l* -AP 

DECREMENT COUNTER. 
ST7•1 FOR DATA 
FIELDe 

XO - 316 XX - ';flA 
I E 11001010 

Al IJRQDR+D i~*.......,_..__AI 202<MtL * GROU 
(00) 

EXIT TO BURST BYTE 
GS- XX -AT G9- 00 --AU PROCESSif\IGe 

SET THE DISABl.E INITIALIZE KL TO 
LATCH. POST DATA CHECK IF 

A BURST ERROR IS 
DETECTED. 

~---~----,..._--_..,.....,..._.,~-~--..-....-. ...._.._...._.,._,.._,.... __ ~--.-..-----.....--.....-.--------------..-__,,--_...._.. ____ _.. ______ ._.. ____ ..__.. __ ....... .....,..,,...,..B20-----ACE 

10/11/&6 
02/15/67 
04/11/61 
10/11/68 

'10•11> 

• 



Q 
L 

' 0 

" " " -
FROM FI~E AHEAD LOOP 

Gi..020eAQE-
coo,oi.10,1u 

SEARCH-ID Iii CLOCK 
REMAINil\IG FIEL.De 

QN0'75eAJE 
COO•OJ.•10 t11) 

-· • • I 01- 221 

I At+- ~-AB 

Bl.CC!< A4 
WAIT FOR ANOTl-.ER 
BYTE FROM FILE OR 
FOR CHANNEL TO 
TAKE BYTE Il\J OWu 

• • • 
f""""v ST.4 SORSP J 
t :· :: :: .. 
I 11 --- 223 I 01 ___ 225 

! DR•8V ! BY+GL I 
r~ O+ST4 *-a----------·n--6 o+ST7 l 

R OP4 ST7 R COMMO SOQSP 

!4- ** -AF !&- "* -A 
FILE AHEADIBUFFER BYTE SEE NOTE 2 
FROM FILE IN BY AND 
ENABLE HARDWARE XFER 

00 - 220 

r SEARCH-ID TRUfllCATED. 
Ci..DCK REMAINING FIELD• 

QN055eA.JE 
(0010hlO 11U) -----a-------a-I 

11 - 227 I 
A GL-o+c•GLC ,,_, 1-1) 

QJ031-AGE 
(00•0h10 •11) 

FROM FL.AG BYTE 

PROCESSING 

SEARCH TRUNCATEDu 
CLOCK REMAlNl:'«i FIELD• 

BLOCK J4 

f ST4 SORSP 

E4- **-AK 
CHANNEL HAS TAKE~ 
BYTE FROM DW-WAIT 
FOR A BYTE FROM Fll.E 

10 -- 222 
I 
A DR+DW 

R COMMO SORSP 
I 
E6- **-AL 

DATA FIELD.DECREMENT 
HIGH ORDER COUNTER• 

._, 10 - =11-
7 COMMO SORSP 
G6- *OK --A 

NOT DATA O~ COUNT FU) 

00 - 228 
I 
A OQDR+OH 

• • • • • 

***"'IOTE 1~ 
Bl..OCl<S A6oJ6 
COUNT FIELDe LOAD 
B\"TE INTO DH REG& 
l+ST7 FOR NEXT 
PASSo 

~OTE 2*** 
BLOCKS C6•L6 
COUNT F?EL.De LOAD 
BYTE INTO GL REGe 
o+ST7 FOR NE>CT 
PASS • 

XO - 2EE 
E 11111110 
A 254,.KL 

• • • • 

BLOCK JS 
INITIALIZE KL TO POST 
A DATA Cl-ECK IN COUftlT 
FIELD IF OP IS READ/ 
CLOCKING COUNT AND A 
BURST ERROR IS DETECTED• 

• • • 

QN055eAHE-------------, (XO•Xl) 

DW IS FREE FOR 
ANOTHER BYTE AND 
ONE IS AVAILABLE 
FROM THE FIL.Ee LOAD 
BUS-IN WITH NEW 
BYTE.WHICH RAISES 
SERVICE-IN• 

,,..._! O+ST4 a:r----------------~---0---1 1-n------0---1 i;,-.. ..-------------QL.030--AUE 

QL.020iACE 
(XOtX ) 

FROM FILE AHEAD .~ -

DATA FIELD-ST?•l ON ENTRY• 
ALL OTHER FIELDS-ST.,,_O• 

R OP4 ST7 
I 
J4- ICaC& -AR 

OP4•0 IF COUNT FIELD 

C l+ST'1 7 ST3 

J&- ~-AS 
SEE NOTE 1 

01 - 221 ! OQDR+GL 
>--I 1--t) 

C: O+ST'1 
T ST! 

L6- ><*-AV 
SEE NOTE 2 

R ST4 SORSP 
I 
JS- • -AU 

NEXT TO LAST BYTE IN 
Dw-EXIT TO PROCESS 
LAST BYTE 

X1 - 2EI' 

! KL.-o+tcl..C 

[
I ,_ 
f ST4 SORSP 

L.S- **-AW 
IGH ORDER COUNTER 

LOW ORDER COUNT AW J NOT ZERO-DECREMENT 

10 - 22~- .-I XO - 29C CONTil'AJE IN LOOP 

i- xo
5:l 

t~TkOAD QK030.APE•....,.._..._. ____ .......... .._....,......,. ______ __.. __ ..._._.......,_...._.__ ______ _.... ______ .._._..._,....,._......., ______ ....,.~...._,__ __ .._. __ ......,_,. ______ """""..,_.-, 

'10•11) 
I~! 

R 
I 

ST3 

NO- X* -AV 
NOT DATA OR COUNT LOW ORDER COUNTER OVERFLOWED• 

ST3•0 IF HIGH ORDER COUNTER 
OVERFLOWED IN Q6• 

I 11 - 2i I x1 - 291 
A GL-o.+(+GLC A KL-o+KLC 

'-I f a=r--o-1 -, 
__ _.,ICR..... ST3 A ST4 SORsP I 

I I I I 
Q6- )(>Ir -Ax No¥'FirdSHrn Wit~ ...._ 

.... 
DATA FIELD-DECREMENT PIELO--DECREMENT 
HIGH ORDER COUNT--• COUNTER AND CONTINUE 
CHECK LOW ORDER CNT lN LOOP• 

420613 
420655 

10/11/66 MACH 2844 
02/15/6? NAME 2314/2844 

fo'ODE MANUAL 
P•~• 2250270 
IBM CORP• SDD 

PROCESS LAST 
BYTE 

DATE 03/03/67 
LOG 062G 

READ/CLOCKING 

SHEET 
VERSION 

(00•0hlh10) 

1 Ql.010 I 

• 



a 
L 
0 
2 
0 

- • • • • • • • 

01-

6- ** -A !4- X* -A 
HECK FOR NEXT BYTE CHANllJEL RESPOlllDED. 

OM FILE AND CHAN• HARDWARE HAS LOADED 

• • • 
WAIT FDR NEXT FILE 
BYTE AND CHANNEL 
RESPONSE FOR BYTE 
IN DWe 

QLOlOeA.a:-----------------------u--1 RI ..........CJ BLOCK AK: CHANNEL 
1 

RESP• ~ ~ ~low BVTE 1~0s::..!NTg3lnw . 

(0090l~lltl0) HAS TAKEN BYTE FROM 
R ST3 ST3 OW AND HARDWARE XFER 
I I FROM BY TO DW HAS 
E3-- X* --A E4- X:l< -AF OCCURREDo DECREMENT 

CHANNEi.. RESPO!l.IDED CHANNEL ACCEPTED COUNTERe 
B¥T£ I-1\!-B-¥--w.A-S- - -BV-T-E IN OW AND HARD-
TRANSFERED TO DWe WARE TRANSFERRED BY 

10 ·- 22f TO DWe ANOTHER BYTE 
i IS NOW AVAILABLE IN 
A o+IG DRe 

00 - 234 
I 
A KL-o+KLC 

• 

DISABLE BIT COUNT 
HARDWAREe 

00 - 238 

l OROPR+BY 

!X - 291 
E 11001010 

BLOCK E1 
SEE NOTE ON Gi..030 
BLOCK lltS FOR KLo 

• 

RETURN TO MAIN LOOP 

• • • • 

1::&mSP 
1•....a.--~------.--~..__...,_..,,.,,,...._......,. __ _,,_.....,,__....,_ __ ._.-GL030----AHE 

I 
E1- **-AH 

NOT COUNT FIELD­
CHE CK CHAf\l RESP mt 
NEXT TO LAST BYTE 

i 
OX - 295 

LAST BYTE PRESENTED 
(00'90l<il011l!} 

I I ~I 
A BYilDL 

·~1 

--- -- -

R ST3 
i 
G3- X* --A.J 

CHANNEL HAS 
TRUNCATED., TURN 
OFF READ 1..ATCH. 

11 - 2ZF 
I 1 O+IG 

ST3 
I 
.J3- X. -At\! 

CHANNEi.. HAS 
TR~ATED. TURN 
OFF READ LATCH. 

CARR\' 
I 
GS- *O -AA 

SEE NOTE ABOVEc 

Cl - 235 

l KL~C 

G
~ ~:T4 
6- #X -AL 

UFFER BYTE FROM 
~ INTO BV.oP4=0 
FOR COUNT FIEL.De 

I 
10 - 23A 

A DR+BY 

R COMMO SORSP 
I 
G7- *1lc -AM 

COUNT FIELD LAST BYTE 
LOAD LOW ORDER 
DA TA LEf\!GTH INTO DL 

I 1 *+--0-! o+ST4 

PROCESS NEXT BYTE 
IN FILE AHEAD LCJDPe 

1~~--------------------------..._ __________________________ ..,._ ______ -m_o1o----AQE 
coo.01.io1111> 

R CA~V SORSP 
I 
,JS- ** -AP 

CHANNEL HAS STILL 
NOT RESPONDElle 
DECREMENT COUNTERe 

11 - 233 11 - 237 

! cro+c•DC ! Kl.-o+KLC 

1 COMMD SORSP ~1 CARRY 
I I 
L4-- ** --i\.S LS- *O -AT 

ANOTHER BYTE IS COMMAN"D-OU'T ISSUED 
AVAILABLE FROM THE DECREMENT COUNTERe 
FIL.Ee CHANNEL HAS 
NOT YET RESPONDED 10 - 236 
FOR BYTE IN DWe I 
FORCE A CARRY IN A KL~C 
NEXT WDRJ) IF ST3cl I 

R CARRY 
I 
NS- lOCO -AW 

COMMAND-OUT ISSlEDe 
DECREMENT COUNTERe 

R OP4 ST? 

' JC- ** -AQ 
BUFFER BYTE IN DR 
INTO DW. 

11 - 23B 

t~~1 
L6- **-AU 

OVERRUN OVERRUNC ST4=1) 

~---------------------------------------------------------------"""61QL030 AXE ' ~ :i 1-0hl~Ul 

N6- **-AX 
OVERRUN 

420613 
420655 
420656 
420664 

10/11166 
02/15/67 
04/11/61' 
10/11168 

MACH 2844 
IVAME 2314/2844 
MODE MANUAL 
P•Ne 2250271 
IBM COAPe SDD 

DATE 11/20/68 
LOG 3256 

REAIVCUJCKII& 
FILE AHEAD 

SHEET 
VERSION 

• 



-

• L 

I 
0 

- - - • • • • • • • • • • • • • • • • • 
· PROCESSING LAST 

BYTE. 
QL..020.AHli:----------------------cr------------------------------------. COO•Oh10tll) r:-1 
QLOZO.AXE • [ coo.01.10.11> · J 
QL010.AUE---~-ne. __ ss_. _L_AS_T______ I o1 - 2•1 
coo.oi.10.i1> 

Afr- OX -AS 
~Isst.ED 
DISABLE CATCH-UP 
HARDWARE• 

lO -J2B6 EXIT TO END PROCEDURE• 

~D OX --o~--------..-.------------------~---------------------~-----~l ANE 

E2- LAST BYTE IS IN 
DR• BUFFER Fn.£ 
BYTE INTO BY AND 
ENABLE CATCH LP 
HARDWAREe ALSO 
DISABLE BIT COUNT 
HARDWARE. 

R ST4 SORSP 

b- **-A WAIT FOR CHAN TO TAKE 
NEXT TO LAST BYTE AND 

! ~~ f."'I FJl.E ! •• : -
2

.. 1 ST4

11 

- J ! . o+ST4 ·f i:vr---o-- ,...._ 

R OP4 ~ CCM\O SORSP 

k- *>< -AC ~3-- II:* -AD i4- II« -A 
COUNT FIEL.De LOAD COMMAND-OUT ISS!ED 
LOW ORDER DATA CHECk FOR OVERRUN. 

L LENGTH INTO Dl...e 

1 
oo - 240 E 11~10i0 2A6 

1 
10 - 29A ! s.: - 21 

ST4 SORSP ! = stmP r--t;- ST4 i--u..-[f ST7 

I I I 
G2-- lO=t -AF G3- ** -AG G4- .X -AH 01 -A.J 

TME CHANNEL HAS TAKEN NOT COUNT FIELDe COMMAND-OUT ISSUED OVERRUN ON LAST BYTE 
THE NEXT TO LAST CHECK TO SEE IF CHAN CHECK FOR OVERRUl\le POST OVERRUN CODE IW 
BYTE• WAIT FOR THE HAS TAKEN NEXT TO GPe 

A Sx+BY 

~ ISSt.ED 
r>ISABLE CATCH-UP 
HARDWARE• 

L~~J 
LAST BYTE ACCEP'TED 

LI 01- 285 

R COMMD SORSP 
I 
G6- - -AK WAIT FDR CffAl\INEL 

RESPONSE ON LAST 
BYTE. CHECK FOR 
~-

i 

EXIT TO BURST BYTE PROCESSING FILE. COMMD-OUT WAS ISSUED I I 
LAST BYTE FROM THE LAST BYTE OR IF 00 - 299 OX - 211 

1---0o--I - ,_.-----------------------------------------------------------------------------osQR011 AME 
' ST4 ' ~:-r2 DP3 f00.01•10.11> 

DISABLE BIT COi.MT 
HARDWARE• 

10 - 242 
I 
A DRQDR+JM 
I 
C o+ST4 
R DP4 
I 
1.2- ox -AP 

CHAt«El HAS TAKEN 
NEXT TO.LAST BYTE 
AND THE LAST BYTE 
XS IN DRe TRANSFER 
LAST BYTE TO BUS-IN 

J4- *X -AL JS- ** ....... 
CHANNEL TOOK NEXT LAST BYTE IN.DW. 
TO LAST BYTEe HAR&- PROCESS FIRST B&RST 
WARE TRANSFERRED BYTEe 
LAST BYTE FROM BY OX - 2A5 

:: L3~ !. ;;: -1 ST0-1 MEANS EXIT 
TO HEAD CHECX LS- ** -AU 
ROUTINE. PROCESS FIRST mRST 

BYTE. 

EXIT TO HEAD CHEa< 
1x- 2A7 

E 11001010 I A 202+ICL 

... ------------------------------------------------------------------------------GRt~l AVE f ~ ~ 
ROUTINEe 

MS- ox -AV 
INITIALIZE KL TD 
POST DATA CHECK %F 
A BURST ERROR IS 
llElEClEDo 

02/15/67 , NAME 23141'2844 LOG 3256 
10/'11168 MODE MANUAL 
1<V111'66 I MACH 2844 I DATE 111'201'68 

PeN. 2250212 READIQ.OCKDG 
IBM CORP• SDD LAST BYTE 

l GLO»I 

• • 



• 

Q 
N 

' 0 

G.J03leAJE 
coo.01.11 •10) 

QN030t1AHE 
COOttOhlO elU 

-- • ·- ·• .• • •• • •• • • • •• • 
010 - 24A 

--J:-c 01100001 A CPC9?•BY 
LOW ORDER COUNT REGISTER EXHAUSTED• EXIT TO 
CHECK HIGH ORDER cour~T. BRANCH ON BYTE COMPARE. 

•• • • • •• • 
THE SEARCH/SCAN ROUTINE HANDLES THE ACTUAL DATA 
TRANSFER AND COMPARE FOR SEARCH AND SCAN COMMANDS• 
PRIOR TO THE FIRST UNEQUAL BYTE COMPARE• OP1•1 
INDICATES SEARCH HI AND OPZ-1 INDICATES SEARCH 
EQUAL COMMAND. ON THE FI~ST UNEQUAL BYTE• OP7 

,--I 
C O•ST2 ,,.._------------------------------------------------------------------------------------<iN030 AXE 

ANO OPl ARE TURNED ON, AND OP2 IS TURNED ON 
IF STATUS MODIFIER IS GENERATED 

1' 

R CARRY D•O 
I 
AS- IOI* ---A>C 

SEE NOTE 1 ON QN030 

1 
0 

"!"Li x:O:: 247 

1 D~~=::D 2
6E l .:.:;; 

2491 
I *-'"D---11;)+-[ .....r-1 Ii> e DNST21 c O+ST4 e O•ST2 
R OP6 OP? 7 ST2 ST3 rl ST4 SMSP 

b-- <=* -AA CO.- ~ -AB !s- ** -A 

00 - 24C 

i g~gg~g~ I ,...-1 .... 
C O+ST? 
R Si4 

!6- ~o -A 
BYTE FROM FILE IS 
LOWER THAN ARGU­
MENT • TURN ON OP1 
TO INDICATE UN­
EQUAL HAS OCCURED• 

~ ST4 SORSP I~ 

CB- ** -A 
BYTES AVAILABLE ON COi-PARE BVTE FROM CQ1"1PARISON ON THIS 
CHANNEL AND AT F!LEc. CHANl\JEL WITH BYTE BYTE IS UNNECESSARY 
STORE CHMJrJEL BYTE FROM FILE• THIS EITHER BECAUSE OF 
FIRST c BYTE IS COM- OPERATION IS LOGI- MASK BYTE or~ FILE 
PLEMENTED SQ THAT CALLY A SUBTRACT SCAN OP QR BECAUSE 
MASK BYTE(HEX FF) SINCE CHAt11NEL. BYTE UNEQUAL. HAS Al.READY 
GIVES D:O AND DOES IS COMPLEME~TED AT OCCURREDe UPDATE 
NOT SET ST2e C3o FOR WORD C4• BYTE COUNT AND 

THE CMO IS FILE CO!\ITINUEo 
SCANo HENCE DO NOT 
COMPARE IF srzao. 

00 - 26C 
I 
A D\Jt-OR+l+D 

SET OP2s 

SINCE OP2 WIU. BE 
TURNED OFF IN l\IEXT 
WORD• OPl IS TURN-
ED ON TO KEEP 
C~AND DISTIN-
GUISHABLE FROM A 

THIS PAGE IS THE BASIC LOOP WHICH !S USED 
WHEN THE CHANNEL IS SUPPLYING DATA AT l~E 
PROPER RATEo WHEN A P~RTICUL.AR SERVICE OUT 
RESPONSE IS DELAYED ON THE CHANNEL~ THE DATA 
TRANSFER IS HANDLED BY A DIFFERENT ~OUTINE 
(ON PAGE QN040h 
0P4:0 IMPLIES THAT PROCESSING IS IN A COUNT FIELDe 
OP6;l IMPLIES A FILE SCAN TYPE COMMAND~ ON THESE r! O+ST4 

READ OR WRITE CMDe l 
1 K:~y: 2481~ ... -o-_, g~~= 2~'" o-I 00 - 244] ~I 01 - 2C,,__. I 11 - ""~-

, :>-r-! O+ST2 C: O•ST1 ! ~ST4 
COMMANDS~ NO COMPARISON IS PERFORMED WI-EN AN 
A~CUMENT BYTE IS ALL ONES (HEX FF)~ 

OP7=1 I~PLIES THAT AN UNEQUAL BYTE HAS BEEN 
RECEIVEP ALREADVs SINCE THE FIRST UNEQUAL 
BVTE DETERMINES THE OVERALL HIGH OR ~ow 
CONDITION FOR THE OPERATION• FURTHER BYTES 
NEED NOT BE COMPARED• 

R ST3 
I 
CJ~ 01* -AG 

SEE C4 CO~!\JTe 
FOR WORD G4e YHE 
CMD IS SEARCH• 
HENCE ALL BYTE ARE 
COMPAREDe 

n-~---R,., CARRY D:O R ST4 OPl R ST4 SClRSP R SH SDRSP R COMMO SORSP 
I I I I I 
GS-- ~ -AH G6- ~ -AJ G7-- ** .-tH( Ge- ** -AL G9-- ** --CB 

COMPARISON REQUIRED BYTE FROM FILE IS PROCESSING UP TO SEARCH HlGHe HIGH SEARCH HIGHQ HIGH 
BRANCH ON RESULTS H!GHER THAN ARGU- D~TE~ WAIT FDR BYTE COMPAREo LEAVE OP2 COMPAREe LEAVE OP2 
OF SUBTRACTION AT MENTe SET OPl•OP? FROM FILE OR ON FOR STATUS MODe ON FOR STATUS MOD• 
C4,G4•L9 ETC• AS ABOVE AND CHANNEL.• 01 ......... 2AD 

TO INDICATE STATUS 

'oo,oi.10.1u 

QN040eATE---------------....---..------------..-..------------~--------~------~t----------------• 

uPDATE BYTE COUNTe TENATIVEl..Y SET OP2 I 
MODIFIER IF SEARCH i--1 
HIGH COMW\ND• DP1 C o+ST2 

I~ 
'"'1'0t011> 

I 11 - 26FllliJ. ...... .-a 

[

c o+sT• 
' ST3 
L4'i- 00* -BC 
E BLOCK Q4e 

~040eAWE__._........,.....,.-..,..._,.__.........,_..._._.,.......,,. 

cooo.oou 

BRANCH lND!CATES R ST4 
SEARC~ HIGA CMD• I 

JB- 1(1)( -BA 
UNEQUAL HAS OCCURRED 

I 11 - 24F_.n-_l IH::: 245 -a-f • .:.;- 2AlC 

re O+ST7 t DNST21 C DNST21 T ST4 SORSP 7 OP6 OP? 7 ST4 

L6- ** -AN L.?- .;oll -AP LS- #X -A 
BYTES ARE EQUAL• BYTE AVAILABLE ON SEARCH 
CONTINUE SEARCH CHANNEL• INVERT, 

1X - 282 

! Dw+DRtl~D l ! ~ST4 :--.. 1 ST2 ST3 

L9- <>**--A 

LOOPe STORE IN DW REGe 
AND TEST FOR MASK 
BYTE(HEX FF>• SEE 
C3•C4e i_I u­

! O+ST2 

COMPARE DATAe SEE 
BLOCK C4e ST2 IS 
SET AT ~·L~~Na.Qe, 

2AF AND L? SUf"PRESS 
CoMPARIS N IF FILE 
SCAN MASK BYTE OR 

i-(1 UNEQUAL. HAS OCCURRED 

R ST4 I I 
NS- *X -Ba 

UNEQUAL HAS OCCURRED QN040eAue---..._........,._._,., ____ _,.._....,_ ..... .._.'°""'_,,. ...... _,.. __ ,.._,.._ ________________________ ...,.. ________ ..,_ ______ -+-~ 
WAIT POR FILE DATAe CO<XhOOU 

._I o1 - 2611-H 
C O+ST4 7 ST3 I 

UNEQUA~ BYTE HAS C COMPARE 
ALREADY OCCURRED, ?GH ORDER COUNY 
00 NOT COMPARE• 

E oo~&ooo 241 ' 10 - 241 I 10 - 2A~ I ox - 2801 
A 32+IG A DR•BV I 

,__~ O+ST? J "'-! O+ST4 1 - 1--0-- 1:-j R OP6 SORSP 1 Sf 4 ~ ST4 

Q6- xx -A~ !?- ~ -1111 I Ge- *x -Au G9-> ox -Av 
IMPOSSIBLE BRANCl-le STORE F?L.E BVTE e--------------.~040 ATE 
RESET ~RITE LATCHo IN BV REGISTER~ (00t01•10o11) 
EXIT TO POST ERRORw-0

----------... --... ---=-- __ ,, ............ -.. ---~-..-..,----·-- · rsQNQ;so--.....-ASE 
. (xx) 

Q4-- 00* --so ~ 

EXIT FReM l,OOP LOW ORDER COUNT EXHAUSTEDo ST6•1 SAYS ST3 BRANCH IS TO I 000 __., 241 COUNT IS YET TO BE ExMAUSTEl>o HIGH 
ORDER COUNT IS IN GL REGISTERo WHEN COUNT IS A GL-O+D THIS IS A DATA P!ELD ANO HIGH ORDER 

EXHAUSTED, I ~'-----------------""""" 
______ _......,...____.......,__ . .__, ______ _... __ _,..,,,_._._..._,~30-: """""'""'WI! 

C O•ST2 
A ST6 
I 
SS- OX -AW 

420613 
420655 

10111166 MACH 2844 
02/2~/67 NAME 2314/2844 

MODE MANUAL 
Pe Ne 2250273 
IBM CORPe SDD 

COXolX» 

DATE 03/03167 SHEET 1 QN010 
LOG 062G VERSION 

SEARCH/SCAN-MAIN LOOP 
Cc:Jf"PARE EQUAL SD ,AR 
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E 00100000 1 
A 3C.IG 5-~ 

QNOlOeASE----• 
(XX) 

01- 251 xx-, 
I ~f . *"'--------------------~--------------~---------~--------------------.-----__...............-t o+ST? C Of.ST? 1 I I 

QR061-DBE 
(OX) 

AC- XX -DA A!a- OX ~ 

QNOSS.AEE----ci----------1--I-MP_os_s_I~B.;;.;:L.;;;,E..;B;;..R,;...A;,.;N:;.CH,,;,;•:..,...J POST EQUIPMEl\fT CHECK 
C XX) Alim AW CHECJ<.e 

~~'\ r~ow. ' io - z] E oo~&oooo zsl 
QNOlOeAXC-------------...0.-cA GL--l»GL A SVc-32+0P. 
coo.01910.11 > I • ..-----------0-1 i*----i 

R ST6 OPl C C·~ ST2 
I . ST4 

t2- -~ !~ ~~ 
*-NOTE 1*** FILE BYTE IS HIGl-IER THAN HIGH ORDER COUNT 
BLOCKS C2•G2•C4•E4~G4 ARGl.IMENTe DECREMENT HIGH EXAUSTEDeNOT SEARCH 
.J4 ON THIS PAGE AND ORDER BYTE COUNT BYTE• HIGti NO STATUS urwL. 
BLOCK AS ON QNOlOe ' , . ........., 
SET CPl AND OP7' AND Ol - J lX - 2BA 
SET OP2 IF SEAACH IS Af BY+OP ---o--------1'1---E 00000010 SATISFIED• SEE QNOlO Al 2+IG BLOCKS C6tG6tCfhC9e 1.-------------C o+ST2 C o+ST4 T ST4 ~ OP4 DO NOT RESET IGee 

e4- ;;icx -A E6-- *X -AE 
HIGH ORDER COL.'NT COUNT EXAUSTED111 

r---------~t'lFX.AUSTEDeSEARCH STOP FURTHER · 
HIGHCSEE NOTE 1) CHANNEL REQUESTS. 

oo-
f 1 GL-<>+GL. 

.l BY~~ - 25Bl ! KL::: ZSD 1
1 

ST4 D=O . 0--t o+ST6 l*"'--0-------· ----....,_~~-------~----~---....... ----~--------..m\to10 ·~"£ 
R ST6 
r 
G2- *O -BA . 

FILE BYTE IS LOW£R THAN 
ARGUMENTe DECREMENT HlGti 
ORDER BYTE COUNT 

T ST4 SORSP 

G4- ** -A Go- ** -AH 
SEARCH HIGHe (SEE DECREMENT LOW 
NOTE 1) eCHECIC FOR ORDER BYTE COUNT,. 
HIGH ORDER COUNT., 

10 - 2SA 00 - ~""t 
00100000 J ~ 

A BY.-32+0P A KL-0.KLC 

! ST4 D=0 l ST4 SORSP 
I I 
.J4- ** -AJ .J6- ** -AK 

Ml STATUS MODIFIER HIGH ORDER COUNT 
CHECK HIGH DRtlER NOT EXAUSTEne 
COUNTe 

~n~-1-
1..4- $)(-AG 

BLOCKS E6•N6•Q6• ST4=1e TDaNG REQUIRES 
ST4 TO BE PROCESSED IMMEDIATELYe RETURN 
TO APPROPRIATE LOOP AFTER BYTE COUNTe 

(00•0hl0till> 

l Gl~:-J 1 GL:::-J I 11 - 25F I XX -
2138 

SEE NOTE ABOVE 
I ·~---------..,.0-1 ----------~-A DR+BY A Kl-o+KL.C FOK ST6• I I .-o--------------------------------..._._..... 
RI ST6 ' ST4 n-o I o+ST4 c o+ST6 QN04o--AME ; RI COMMO SORSP (00•01•10t11> 

BYTES ARE EQUALe N4- ** N&- XX -AL N?- ** -M 1\12-- $)( 

CHECK HIGH ORDER DECREMENT HIGH HIGH ORDER COUNT DECREMENT LOW ORDER 
BYTE COUNT BYTEe ~~ BYTE COUNT EXAUSTEDe FILE COUl\ITERe CHECK AHEADeBUFFER BYTE CHANNEL. RESPONSE~ 

I 10 - 2sE I xx - 2s7 
GNOlO•AWE------..---------------------------------....... .._--,..._ __________ ...,....._..! k--i.::: 11-t KL->m..C J_j COX<tl.X) 

THIS PAGE PROCESSES THE HIGH ORDER BYTE COUNT Iftt 
THE GL REGISTER, IF RELEVANT. STisl INDICATES THAT 
THERE IS 14 HIGH ORDER BYTE COUNT THAT HAS NOT 
YET GONE TO 2ERO(IeEe~ ~E THAN 255 BYTES 
REMAIN TO BE COMPARED>• 

I R COMMO SORSP 

QC-- XX -A . !1- • ~--
HIGH ORDER COOl\rr DECREMEflJT LOW OR~ 
~UT EXAUSTEO~ FILE COkll\ITERe CHECK 
AHEADo BUFFER BYTE CHANNEL RESPONS!e 
FROM FILE xrmJ &Yo 

420613 
420655 
420656 
420664 

10/U/66 
02/23/61 
04/U/67' 
10/U/68 

• • 



• 

Q ,. 
t 
0 

• • •• ••• • • 
THIS PAGE PROCESSES BYTES ON THE CHANNEL WHICH AR! 
MADE AVAILABLE BY THE CHANNEL AT A RELATIVELY 
LATE POINT IN TIME• SUCH A DELAY BV THE CHAM'EL 
rs USUALLY DLE TO INTERFERENCE IN ACCESSING 
CORE CAUSED BY OTHER CHANNELS• TRIJ\ICATIONS 
(CHANNEL STOP-COMMAND OUT RESPONSE TO SERVICE JN) 
ARE ALSO DETECTED ON THIS PAGE• 

" " " • • • • 
XO - 2A8 

[
t OWBv+l+D lilr 
R ST3 
I 
A?- 010 --

• • • • • 
RETURN TD MAIN 
L.OtJP• 

• • • • 
QN01Q ATE 
co10.01u 

.,---------------------------...,.j MPARE BYTES• 

~~~~-------------------~f ~ H,~ ~I x1- ~ll~ _________ E_~_r~_._r_o_M_A_~ ______ ~o~--~ 
l00e01•10•11) C DNST21 t000~001) AWE 

BRANCHING ON FILE AHEAD. R oP7 R ST3 I 
OP6 AND SOR SPo I I 

C3- Xtll -A C7- 00* -AW 
CHANNEL BVTE r.JOW AVAILABt..E• UNEQUAL HAS ALREADY 
COMPLEMENT AND STORE IN DW• OCC~EDe CLOCK Sff ~!:~T~I• . REMAINING FIELJ)o 

C DNST21 

1;4 -.o':c 
FILE SCAN OP• 
COMPLEMENT Arnt 
STORE CHANNEL BVTE• 1::: 2610 

R COM~ SORSP 

!:s- .. -A 
SE~RCH OPERATION• 
SET ST2 TD FORCE 
A CO"PARE 

10 - 292 
E 00100000 1 32+IG 
C o+ST7 

I 
G7- 10 -AH 

OVERRUN•STOP CHANNEL 
RESPONSE AND RESET 

CA:c:0~0~~w~,· 

J1- 10 -AV 
E NOTE AT G7e 

G?•.J7•L?•N?. PROGA'M WAS DELAYED IN BLOCK 
SS TOO LONG AND ST4 IS NOW I.Pe SINCE t'ORE 
THAN ONE BYTE MAY ~AVE PAST ON FIL.Et WE 
HAVE LOST FILE ORIENTATION AND MUST POST 
~IT CHECKCOVERRUN)o 

CHANNEL TRUNCATED • 
..-----------------o-----------------+---------...-----------------------------------aN055 ALE (00t01> 

[t=~ 
11 - 268 10 - 21E 

I 
E 10000000 E 00100000 l A OPQ12S.OP A 32+?G 

l«a-.--------....(']i--~ ~STS ~~ o+ST7 

T COMMD SORSP ' ST4 oP3 ' 
L:S-- ._ -AK LS- .0: -AL L7- 10 -A 

FILE SCAN DPo DO TRUNCATION.INDICATE VERRUNeSTOP CHANNEL 
NOT SET ST2 TD BV SETTI~G OPh QUEST AND RESET 
FORCE A COMPAREe CATCH-I.JP HARDWAAEe 
CHANNEL. BYTE NOT 10 - 26A 11 - 2BF 
YET AVAILABLE• E 10000000 E 00100000 

10 - 262 

A OP0128t0P A 32-tIG 
QN030eAME-------r:::i--------------------------_,,,--------------------------. ...... ----.-------..... .-("J~f I 
(OO•Ohl0.1U c o+STS I o+ST1 

1ioi--o---------------------------------------------cwo6s ANE 
(10) 

ONOlOeCAE----·• 
C00t0h10•U> 

R ST4 QP3 
I 
N5- Ill* -AM N1- 10 -AN 

LStN5e COMMAND OUT RECEIVED. OVERRl.JP-JeSTOP CHANNEL. 
SET OPO.fiNTO INDICATE REQUEST AND RESET 

TR~!.: 261 c•1c::v;:~:e1· EEW.N TD MAIN 
r~ mm ~7 ----------r~ ST2 ST3 ulCll----.-------------------~g:gyg uaA~ 

I QS- • -AP Q7.....,. O** -AQ 
CHANNE~ BVTE SCANe DO NOT COMPARE 

I •••I IVE: :c~~l\IET' IF I sr~;· - 211 scANo UTIEGUAl. co~ARE RETURN ro MAIN 

I I 'I HAS ALREADY OCCUREl)e LocP L-- --..I L-- ~*--..,_,..._.,..._... __ ..._..._,,,_ __ ...__.. __ ,__.....,. ....... _..._,.. ..... ......., __ ._.,_...Qf\1010 AUE 
(000•001) 

R COMMO SORSP CHANNEL BV'fE NOT Rf ST3 
I YET AVAILASL.Eo C1£CK 
SS- ti -AR FOR COMMAND OUT• S,._ OM -AU 

~" :. 

l 
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00 - 290 
E 00000001 

- " • • • • • • • • • • • • • • • 
I ~~~o;;o i!!Flo ~~~1eX3x~~T~~cK. 
~ D+ST7 $-----------------------------------------------------------------------------~(XXNO~ 
!s- )()( ...._ 

IMPOSSIBLE 8RANCH1 
RESET WRITE LATCH 
AND CATCH-LP 
HARDWARE• XO - 2AA E OOQ00010 f KL+2+KI.. 

C o+ST7 T ST4 SORSP 
E&- • --AJ 

SEE ~ AT G6 
BELOW• 

E 00000010. EXIT TO CLOCK REfl4AINING CHANNEL HAS 
TRUNCATED• A KLel+D 

QN040eAL.E------------------------------------------o-"*I COOtOl> C o+ST2 

I 01 - 2FI Xl - 2AB 
A D+IG A KL.+2+Kl PORTION OF COUNT FIELD• 

·~----.-.------------0--,I =-.a--1 1-....0------------------------------------------------------------4~010 AJE e 1•ST3 e 1•ST'1 (00101.10.11> 
BRANCHING DN 
OP3• 

7 OP4 OPS 

G3- *'Or -AC 
NOT DATA FIELD• TEST 
FDR DDD/EVErJ COUNT 
REMAINING• 

01 - 291 

f GL-o+c•GLC 

j l•ST? 

L:S- 11 -AD 
DATA FIELDCINDICATE 
BY SETTING ST?>• 
DECREMENT HlGH­
ORDER COUNTER l' 
LOW ORDER CMTER 
JUST OVERFLOWED• 
SET ST3 IF A LOW 
ORDER DR HIGH ORDER 
COUNT REMAif11Se 

f D=O f ST4 SORSP 
GS- X* -AF G6- IOi* -AK 

COUIVT FIELD• 1+ST3 ADJUST COUNTER TO 
TO CONTINUE CLOCKING INCLUDE LAST THREE 
FIELD UNTIL KL REG BYTES OF COUIVT 
OVERFLOWSe FIELD DuRING CLOCKING 

OF REMAINING FIELD• 
l+ST? INDICATES AN 
EVEN CDlllT REMAIIVS• 

E oo~oOOi 2F
2l i OP-1-

LS- 11 -A 
HoA• RESET OP?• 

11 - 2F:S EXIT TO CLOCK REMAINING 
PORTION OF ~IELD• 1 D+?G 

-------------------0-1 1i:.---------------------------------------------------------------------------------at__o10----••tE C D+ST2 
R ST3 

is- X* -AH 
kEY FIELD IF FROM 
BLOCK G3e RESET 
WRITE LATCH• ST391 
IF A COUIVT REMAINSo 

420613 
42065S 

10111/66 
02/23167 

MACH 2844 
NAME 2314/2844 
MODE MAMJAL 
PeNo 2250276 
XIM CDRPe 

DATE 03/03167 
LOG 062G 

SRCHISCAN 

SHEET 
VERSION 

oco.xu 

• 
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~O.IQIE~7:----:----~--------------------------.;,._-----------·---------------'~----..__.:. ........ _..,_.,......,..._._....;._,, 

Fn.E AHEAD · t lX -J ON0.30.AEE~--PROCE--... ss_·...;;LAS;;..,.;;;;.,;..T...;;B;;.;;n..:.E:___ A DRSZDR+BV I 00 

- J 
(OX11XJ . a--.i ---------o--

R CfMiotD SORSP l J b- ** ~ Ac_O«> ~-
KfY CR DATA• DISABLE Cwr-- .,_ 
BCA HARDWARE• 

OX - 2F4 WAIT FOR CHANNa I RESPONSE ON LAST i - •YTEo 

I CDMMD SDRSP 
E2- *It --AA 

COUNT• DO NOT 
DISABLE BCA HARtr 
WAREe · 

I u- 2FF 
A S.Gf' 
I 1 Ol-ST7 

E&- OX --AH 
OVERRUN. 

e 01r>ooo'OO 
21 1 OPQ96+!Y 

c 1+~5 
R CA~RY D=O 

~a- - -AL. INITIALIZE BY REG 
FOR NEXT PAGEe SEE 
NOTES 1 AND 2• 

01 - ZD!> 
E 01100000 t OPQ9~BY 
C l+ST5 li;.--v------------...ru.rn?S AME y CARRY D=O U>ChOhlO.ll) 

e 1~000J2FA 0-J:- . 
L4- #1 

SEE NOTE AT N4 
saow. 

GS- IOI* -AM 
INITIALIZE BY REG 
FOR NEXT PAGE. sEE 

00 - 2Fl NOTES 1 AND 2e 

! -l•D E 01l&.ooi _] ,.----------..n..-A OPQ97•BY 
RI OP6 D-0 ! O.ST5 RI CARRY J);s() 

J6- •-AJ 
CCJIFARE CHAMllEL J&- ** BYTE AND FILE BVTE. INITIALIZE BY REG 
CIP6al IF SCAN. J>Oal FDR NEXT PAGEe SE£ 
IF CCl'PARE lS TD BE PIJTES 1 AND 2. 
BYPASSEJ>e 

.,..__._.. E 11001010 

***NOTE 2*** 
STS=l uPON EXIT FRM 
ROUTINE IF A SEARCH 
EQUAL HAS BEEN SATISFIEJ>. 

~, ~~ 1-........::J.-------+-....;f ~lo 11 11 - Z11F 
Al 202+KL. 

RI ST4 C o+STS --Qi-------------R DP6 C o+STS 1· QN07S--...11AKE 
- ·01 I R .... 101'111 

.COMMAND-OUT lSstEl>e Ni- *1 -AK I SET OPl TO INDICATE INITIALIZE KL TO NS- *l -AP 
TRUNCATIONe CHECK POST A DATA CHECK 11o,_ ----------.:S;:EE::..;NOTE:::,:;~AT~N6e~~_J 
FOR OVERRUN. IF CCHWllD IS SCKe 

~/Mt.A_ MD A 
.BIJ'i$l: .ERROR ?..S 
DETECTED. DP6ml. IF 
SCAfH SEE NOTE 2 
FDR STs. 

420655 
420664 I 
420613 10111i66 

02/23/67 
09/19/68 

MACH 2844 
NAME 2314/2844 
MODE MANUM. 
PeNe 2250217 
IBM CORP• 

DATE 11120/68 
LOG 3Z5G 

SRCWSCM 
LAST BYTE 

SHEET 
VERSION 

• 
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10 - 2DA Xl - 2] 
E 11001010 J SEE NOTE 1 A 202+KL FOR KL A BY+OP 
I **------------------0--1 ....,_. 
C o+ST5 C o+Si? 
R DPl R ST4 

b- X* &-- *X -A 
BYTE FROM FIL.E IS SEARCH-Hio SEE NOTE 
HIGHER THAN ARGUMENTe 1 01\I QN06Se CHECK 
OPl•l IF SEARCH Hle FOR NEXT FIL.E BYTEe 

00 - 2D8 XO - 2D2 
E 11001010 SEE NOTE l 00100000 
A Z02+KL FOR KL A BY-32+0P 

QN065.AME---------------------------...o--~~i 10-~----~------~-------I --0 
too.oi.10.1u ~ o+sTs c o+sT? I R ST4 

*** NOTE l*°'* 
INITIALIZE KL TO 
POST A DATA CHECK 
IF COMMAIVI> IS SCH. 
KEY/IU\TA AND A 
Blf!ST ERROR IS 
DETECTED. 

G2- XO -.llB L •X -AT 
BYTE FROM FILE IS NOT SEARCH-HI• DO 
LOWER THAN ARGUMENT., NOT INCLUDE STATUS 

MODIFIERe SEE NOTE 
l ON QN065e CHEac: 
FOR t\IEXT FILE BVTE• 

11 - 2DB lX - '2F1 

.. - -

00 - 2D4 
I 

- • • • • • 

EXIT TO Cl..DCK REMAINING 
PORTION OF COUNT FlEL.D. t BY+GL. 

C C>tST3 
l*"'""""Ci--------....... ------------,....,..----....... ----~~----------~--~~------....Ql_o10 A.JE 

R ST4 SORSP 
I 
E6- •-AJ 

SEARCH-ID EQUAL 
SATISFIED. PLACE 
KEY LENGTH IN Gl.o 

01 - 2D5 

1 BY+GLC I 
0--1 

C ~ST5 
R ST4 SORSP 
I 
Go-- **-AK 

SEARCH-ID. o+STS 
INDICATES NOT SEARCH 
ID EQUAL. OR SEARCH 
ID EQUAL WAS NOT 
SATISFIED. RESET S~ 

10 - 21>6 XO - 29E 

(01:>.0hlOdl) 

EXIT TO BURST BYTE 
PROCESSING. E 11001010 I SEE NOTE 1 I i :::: . ~FDR KL o-i ::~: ......,_-H ST4 R OP4 OP1 

I I 

I E 01100000 I A BX+BY A GP-96+1+DC 

l=i""'.....,. __ 1 l~-<l---1 ~----------------._..-----------------------------GROll APE 

I too.,01.10.11> 
I DP3 I DP4 DP5 

L.2-- illX -AC LS- :ill:* -AH 
BYTE FROM FILE AND . PLACE KEV LENGTH( IF 

. ARGl,MEOOONTOlOO-OAREO. 1 EQUJJ---------""""'4rJ--------J ~~::gt-tz~D~El~m..~i;: 
I 

OX - 2F5 OPl•l IF COMMAND IS 

l 
SEARCH-HI OR AN =------------- Al OP.-UDP UNEQUAi.. HAS OCCURED QN06S.AKE· 

COhlU C OioST1 

' ST4 f ST4 
N2-- *" N4-- *" --A 

NOT SCAN ROUTDIE• WAIT FOR BYTE FROM 
RESET OP1e FILE. 

LC- X* -Al L?-- *# -AP 
NOT COUNT FIELDe NOT DATA/COUNT FIELDS. 
PLACE BURST BYTE RESET S'\"3 IF GP 
IN BY REGe COJ\ITAINS SENSE !Nflle 

11 ......... 2D7 OP4,5=10 IF SEARCH 
I 
A !X+BV 
I 
C o+ST5 
R OP! 
I 
N&- X* -AM 

HA• OP4•5=11 IF SEARCH 
KEY /K_c=y-DATA 

NOT COUNT Fla.De 
PLACE BURST BYTE 
IN BY REGe SEE 
NOTE 2 ON QN065 
FOR STS. 

Xl - 29F 
E 01000000 J exn TO BURST BYTE f FRo64+D ~$----------P_ROCES __ s_ING. ___________ :ihlChl~~ 

~ 0?4 OPS 

~?- ** DATA FIELDe CHECK 
FM RECORD O\fERPi;..OW 
OPERATION~ OP4,Ss10 
INDICATE END OF 
DATA FIEU>e 

420613 
420655 
4206&4 

10/111&6 
02123/67 
09/19/68 

tJATE 11/20/68 
LOG 3256 

Sf<CH/SCAN 
EXIT TO BURST 

• • 


