
Q .. 
0 

l 

-----••1 . ox - OBOl_..__ft__ 1, s:O.-; o1 QP187•ALE - ___,,,_ 
COX) I o+ST4 ST4 

I 
Al- JO« -BA 2-- lX -SB 

INVERT AND LOAD 
WAIT FOR LAST Bt.RST BIT COUNT TO BE 
l!YTE TO BE WRITTEN. WRITTEN AFTER 

x1-
1 48+GP 

! DNST21 ••~-------------------------------------ior-----------:""---------------------------....._ .... __________________________________ QE070-----AME 

I 
~, ~~ 

(XX) 
A3- xx -AM 

POST UNSAFE AND EQUIPMENT CHECK 

Ir@ICATOR BYTEe XO - OE! lX -J FROM WRITE GATE TURN-ON. E 00001110 00001001 
BRANCHING ON 0-0e A l4+DWC A 9+DW 

QE090eAEE:------------------------------~---------o-...,.I ...-0---f 101-------------------t--------------~----~~-------------------------------------------c------..;....-GP025----ABE· cxo.x
1 
> c i+sTo c o+~"2 I uo> D0-1 IF FILE UNSAFE. R OP4 R INDEX 

~*><-A &- l* 
LOAD DW WITH COUNT WRITING GAP BEFORE •--GP045:5----11A&E 
FIELD SYNC BYTE• KEY OR DATA FIELOS. TRACK Ol'R UU CP4sO IF FORMAT LOAD SYNC BYTE FOR 
WRITEe DATA FIELDe CHECK 

FOR TRACK OVERRIMe t=-1 
ES- XX -Al\! 

POST UNSAFE AND EQUIPMENT CHECK 

WRITE HeA• E 00010000 I 01000001 
A FSe16+D Al o+BX A BX-fis+l+BXC GH030•AK:i:---------------------------------------------... I *Llo----1 'ONO 

ox - OFC ox - OEI 10 - OE6 

(OX) f HST6 C 1+ST3 C o+ST4 
I P*ID-----R7 D=O v ST3 

G3- OX -AK G4- l* -AC GS- ><* -AD 
CHECK FOR WRITE WRITING GAP BEFORE REFER TO NOTE le 
CURRENT SENSE. A COUNT FIEU> OR 
ST6al INDICATES HOME ADDRESS• D0-1 
WRITE GATE IS ON IF FILE IS UNSAFE. 
IF EXIT IS THRU 
BLOCK ES. 

***4\JOTE 1._ 

BLOCKS GS•G6•G7• AND G8 WRITE A PORTION 
OF THE GAP BEFORE A COUNT FIELD• THE 
NUMBER OF BYTES WRITTEN IS APPROXIMATLY 
EQUAL TO 4 PERCENT OF THE SI.flt OF THE 
KEY AND DATA FIELDS OF THE PREVIOUS 
RECORD. DH AND DI.. CONTAIN THIS SUM. 

Xl - OCB 
E OOOlOlll 
A DL-2Jfe+DLC 

l DP6 

• 0 

I 
G&- *X -AE 

REFER TO NOTE 1. 
OP6=1 IF WRITING 
THE GAP BEFORE ROo 

ox- OEB L oo- OE4 

l Dt+-Ofc+DHC l o+KL I ! DNST21 *"'-0---1 
R INDEX R ST4 
I . I 
G7- O* -AF GS- *O -AG 

REFER TO NOTE le INITIALIZE KL FDR 
CHECK FOR TRACK QP02Se WAIT FOR 
OVERRUNe BYTE TD BE WRITTEN. 

lX - OEA 
E 00001011 I A ll•DWC 
I 
c o+sro 
R INDEX 
f 
L7- O* --AH 

ROe LOAD SYNC BYTE 
FOR COUNT ROe RESET 

xo-
l o+DH 

ST3 TD EXIT FROM 
OCA LOOP. I~EDIATLYe 01 - OE5 

I I FOR TRACK OVERRl.Jl.le A <>tDL 

:oi----------------------1 ••----------------------------QP02~s----~A.JE f o+ST3 CCU 

EXIT TO WRITE FOUR. 
BYTES OF ZEROSe 

N6- 01 -AL NB- 01 -AJ 
INITIALIZE DH• INITIALIZE DL• 

420613 
420655 
42065? 
4206&4 

10111/66 l MACH 2844 
03/01/67 NAME 2314/2844 
0!/24/67 MODE MAl\UAL. 
11111/68 PeNe 22502?9 

IBM CORP• SDI> 

DATE 11/20/68 
LOG 325G 

WRITE-VARIABLE 
LENGTH GAP 

SHEET 
VERSION 



• • - • • • 

I*"Lll'E 
ROUTI!E 

QY137eA..,n::IE----• 
(01) 

•• • • 

A 4"1<&. 
le C>Og&,; Jooc 

,..--.! ST4 

!2- $0 
WAIT FOR BYTE 
TO BE WRITTEN• 

QPOl0••~----0.--------+-:1 01 -J 
1011 a;:~~ 

• 

! KL:= OFEl 
QPOlOoABE.------:1 
(10) C ~ST4 

ST3 
I 
Ll- O* -A 

l 11- OOF i l!Ul.\11 l 
Z- ~1 

B\.OCK LloL2• J2 COUNT BYTES 
WHILE WRITING Ol'ES IN THE GAP 
BEFORE ANY PIELDo WHEN KL GOES 
TO ZERO• KL IS SET TO ~ITE 
f'!)UA BYTES Of' ZEROS - G2tl:2o 

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

089 

ti D 

LOAD KEY LENGTH 
INTO BYCF~ KEY 
oPERATICJ'VS)e DO 
NOT SET ST2 IF Kev 
L.ENGn4 15 ZEIWo 

11 - OBB 
E 00000010 
.!l 2+FT 
1 
C O+ST4 
R flP" OPS 
~4- O** -AJ 

SET BURST HA"DlilAqf 
FOR BURST OF Ol>D 
t.ErJGTH FtELDo 
BRANCH ON FIEt.D 
TYPEo 

·-·~') - ··1· . '1; . 10 -- 052 i 00 - 050 
e oooc>:. . tooo . ·e: i·OOt>.· . 0000 . I L-e 1000C'I010 l EXIT TO WAITE .... -. A 8+1C&,, "., ·.. A 'FfWIZ&+FR A OPQUO+OP OR COUNT FlEl.D. 

H~~~ ·)~ L~ ~--1~~ ~-------------------~,~--«~ 
R STO ·, I . '. I ·1 .. 
~s- 00 ~ . 00. -alt ~.,.... ox ... 
COUNT FIELD SET COMPLEMENT ODDI M~K OP ,_EG f'OR 
COUl'ITER TO REQUEST EVEN RECORD BIT ,QRMAT oPERATlor.• 
8 BVTESoST0-0 FOR 
RO AND ERASEo 

KEY FIELD Wl'TW 
KEY L!NGTHaO• 
UPDATI! CODE TD 
DATA FIE~Do ST:S-1 

•.IF DH OVERFLOWED. 
'· 

l o::v:c oOAj ! o~7"DHC 
0511 

·t~~l= 
01

!" ~:n ~~E~!re 0--1 icr-o--~ O•ST2 0-0--1 o:0o--cc,.._--------------------rogf~!--.aATE 

A OP3 I OP3 R ST3 

A5- O* -AL G&- XO-· 1,..,.. O* ---
Hele OR DATA DATA FIELD• ADD 
FIE~D• FORM SUM CARRV FROM BLOCK 
OF KEY A~D DATA G5 AND SET ST3 IF 
LENGTHS& OP3=0 DH OVERFLOWS• ...... 

i O+ST2 I 
R ST2 

l(l - 079 01 _,. 08!5 
E 00000100 9 
A OP.-4+0~ A O~ 

ER"OR EXIT 

l •-•0"'""""-1 ••-------------------------..-oGP03~5----AVE 

!,,__ O*s:.., .;s- 00 -V COOi 

UPDATE CODE TO POST COMMAND 
DATA FIELD• ST3-1 REJECT• 
IF DH O~ERfUJWE.Do 

EXIT TD WRITE KEY 
FIELD OR l~I~ DATA• 

ICl--------------------o----.---------------------------------------<P·03~5----~ASE 
COX) 

Ls- *1 -AM L&- ox -A 
KEV FIE~D· LOAD KEY 1..0AD KEY sv~c CHA~o 
LENGTH INTO IC.Lo INTO DW• 
ST2so FD" NO KEYo 

001 ....,.. 009 XX --- 05B 
E 01010111 E 00001001 
A 87~L A 9+DW 

XX - OBA 
E 01011001 
A 89+0P 

l *--! C»ST3 

... ._ __ , 
I -

5-- XX -AN Q&- XX -BA 
IN-LINE ~OUTINE LOAD SYNC CHARo 
WRITE RO DATA INTO Dwo 
FIELD• IfllTlALlZE 
LOW ORDER COUNTER 

r DlVST21 

!,_ ox -n 
INDICATE DATE ~IELV 
OPERATION• oPl AND 
OP7 INDICATE 1~1f'E• 

(G~ CONTAINS HtGH T"ACK 
·------------------------------------...;;OR~D~E~R-C~O~UN;...;.;.T~>·;... _____________________________________________________________ o_ve __ RR_~ ____________________ -o/1''04~5----~ABE 

nu 
Q 
p 

i 
5 

420613 
420&55 
420657 

10/11/66 
03/01/61 
05122167 

MACH 2844 
NA"E 2314/2844 
MO!>E MANUAL 
Pe Ne 2250280 
IBM CORPo 

DATE 06101/67 Sl-IEET 
UJG 1521 VERSION 

GAP WRITI"4G-ZE~OS 
AREA l . . . 

1 QP025 I 
·~ 

"'-: ... ':"--



•••••••••••••••••••••••••••••••••• 
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,,,,, ............. 
/ 

420655 
42065' 

I 

420613 10/1V66 I fQCM 2844 03101161 NAME 2314/2844 
04/11167' ~ ~1 

U... COAPe 
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• • • • ••• •• • • • • ••• • 
\ 

-

Clf'025eOl!~-=-------------.._.....,-"4,,_ __________________________________________________ .......... ____ .,.. 

llU 

O• -. J uWM" J ....,.~~ O.ST4 

I ST4 f . ST3 

J2- ..13- -

• • •• ••• • • • • • ••• 

L °"~J··--------------------------------------~,·1~11etM,~· ............ U! 

ftACIC MIWM 

van '°' l'lUITH IYT! Cl' Z!ROS TO 
IE Dl!TECT!Do 

10/U/66 
03101167 
Ot/11/67 

QP05S 
uox• 



• • • • • • • • • • 

llJIHT FOR 8VTE CF 
ONES TO BE ~RITTENo 

lOX - OCC 

• • 

1 o•:~ - oscl 

L °"-KEV/DATA FIELDo 
I~ITIALIZE BY IF 
EXIT IS THQIJ JO• 

11 - OSF 

• 

A 229+BY f 

• • 

TEST TO SEE IF 
PROG~AM SHOULD 
EXIT TO WRIT£ 
CL.OCKINGo WAIT FOR 
FIRST A~ TO BE 
wqITfE~• 

l ~~"i 0Dl9 
ST4 

i4- $)( -A 

• • • • • • • • • • • • • • • • 

1~--------------------------------~----------------------------------~----------------....,~0120 AHE 
EXIT TO PROCESS L"ST BYTE I 1 BYTE FIELD) 

COO•Oh10•1U 

OX - OEO 
E 11100101 l 

QP045o•E------------·---••1 1 I . ..., 
'lOX) I c ~STZ 

ST4 I 
!2- l*X -..A• GJ- OX -A 

11'1."-LINEo LOAD 
lBV FOR \f/~ITI'\tG 

--1 
R EXIT TO '11i<ITE CLOCl(I~G LOOP 

~----------------------,_, __ ._.. ________________ ___, __ ,,_,QP130 APf 
(10e11) 

ST3 
I 
G7- l* -AP 

ST3=0 IF FIELD 
lEIVGTHa2o 

Q 
p 

g 
5 

I I sPECillL Cl"fAQe 

L UX - OCE 
E 11111111 
ir. zss•sx 
I 1111--.n 

011 - oes 
1 Dw+OR 

I 
..J E oot~OOoO 0£

2
1* A :SZ•IG 

10---.n-1 --~~------------~--~·---~------...-----~~----1GP181 AQE C O•ST4 
A ST2 
I 

OP? 

J2- *l --AB 
BYTE OF ~ES 
~ITTE'.J• Jr·~ITIAL.IZE 
BURST REGe ST2•1 
FOR HA• COUNT OR 
11\H..I~• QP'?al FQR 
Il\H..1rllf. OR ZEQO 
L.E!-iGTH DATA FlEl..Do 

JS.- OX -AL 
L.:)AD svm: BYTE• 

10 - OSE OX - ODC 
E 11000011 I l ri FRa195+BV ,-Ll STC 

OU~T/HAo LOAD ~AlT poq lST A~ 
LA~ BYTE IP.ITC a--------­
uFFER REGo 

01 - 05D 1 lX - ODE OlX - 062 

C o+STO C1X) 

I EXIT T!J !.iRITE BURST BYTES 
t 

.J7- 1X -AQ 
RESET WRITE LATC~• 

~
L3- OX -BA L4- OX -BC 

---..r--- 'JQt-----~------------~----------~--~~~----------~~---------~----------~-----------aP110 BEE f I L~I g~~lOOO 1._n_ 11 Dw•DR J 
I ' c O•ST4 ! I c o+ST2 (XO•XU 

1 A ST2 R I~.!DEX EXIT TO ~ITE Bl.FFERED LOOP 

~3-- OX -e 'J~- O*>: -B ,JS- X* 

FIELD• RESET A~ CO~TROLe 
ST2=0 IF FIELD 

.ZER'J LENGTH FIRST A~ lolRITTEr~. [CAD S'ttwC BYTE• 

LE~~GTtt.Oe Alf ,:::R- 0601~--------------------------------------------~Pl8l BFE 
(lX) 

EXIT TO WRITE BURST BYTES 

QS- J.X -Bi 
I' IELD LENGTH=O. 
L,OAD sr-1c 5VTE• 

420613 
420655 
420656 
420657 

10/11/66 
03/01/6'1 
04/11/67 
05/22/b7 

~AC:M 

Ne.ME 
~ODE 
Porii• 

2844 
2314/284~ 

"4A'-J!JAL 
2250283 

IBM CORP• 

'DATE 06/01/67 
LOG 1528 

GAP ..WITI~G-AM + 
smc BYTE 

SHEET 
VERSior. 

l QP055 

• 
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t.-

t 
I 
0 

·--· ·----·---·-· i}. '.-f .' 

QJllOtO .. ~-s.....-----------------------------------------------------------------. coo.01.iO,ut 
ll'MZ COUNT• 

Ql!061.ALI--------------------·[,... __________ ....,. --------------------------------+--------------------------------------------------------------------------------... ~110 .. COO> COO•Ol•ll•IO) 

Ett,:~1:._1-0:•:_-_ .. 10-------io--~. • -J ~l',.....:.-00 J · m.'JILD r•, ---
COOtOldlelO) -- I• ----------&----------------------------------------~· ,.. If• .,.. ror.&1.u.ar 

wifT "°" ~ ecun "llLD&kr.' TRACK 
~S:MDSID ~-rB"~O:..A _....,.. __________ "'°' ______________ o-----------------------------ove-..•·-------------ci1--------c~P-llt .. 

~!Srt1•=--~·-----· -------.-,__o-1 ~ :_ ;J- t~~:;. ~1 Xl -JI- i>-LOl -JICll .... , u -JI• 1111 

'- .. . .. ::! - ll 11 - ll 
IUI'~ IYM MO Pf.COUNT• RESET TRACK OVERRUN TRACK O~ TRAQ< Ovaat.111 
IY R!Ge C:.480 V' T! LATCMe DO fCl'f 
COUNT l'lEU>e RE T f G6e . 

~ ~ -J,.. 1' ~ 01'11~ 
l>--C OtST4 i '" . ·. STS &::: ~NIEK 

1Y¥tis AvftLAIU! DECtmaT ~ 
APWD DR IS fq£!• ST6'1l lfl GL ttAS 
LOAD Dlt "1Tl4 NEW HIGH ORl>ER CCUfh 
IYTEe DP..C If' 01 - 01' XO - 01 
COUNT ftlELD• ST.-0 l· __, J l ..,.. ~·,. 
!fl COlJNTEttS HAYI! ~ wn-.- ' . . -~ ~.. ... ....... -a-1 jClll 

%~·- I ST4 ~ 

t 

~l'tJ: DE~"ENT r~ 

01- 01•J 
l KL-o+KLC l 1 ST4 _ srs 
I..- ..... 

COUNT l'lELD• seE 
'IOTE 1 AT RIGHT• 

X1 - 0711] 
111.-0-MCLC l 1 ST4 ST3 

~ ---Sl!E NOTE 1 AT 
RIGHT• 

10- ~ -i .. -otctU. 1-

1 ST4 ~ 
J6- ...... 

NOT COUNT 
FIELD• 

.,-----------------------------------------------------------------------------------------------G!llllJOCJO------UOdU 

10/11/66 I ~CM 2844 I "'Tl! 04/21161 03/01/61 NAME 2314,2846 LOG 1l1D 
04J'lV67 ~ ~4 WRITE ROU1n1! 

I"" COii'• SDD f4A%ff UXJP I 

! J 
. ~} 

,~ 

!} 
( 
i;, 

' 
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m:ti~.~---~-"ANCHl_lP_nn_. -.-:-IELD--·---lli-.-... L10 ;J 
CHECK FQR CHAl'IVEL 
AeSPOPtS!e 

u- 011 

1 KL-0.KLC 

i ST4 m 
G2- •-AJ 

SU NOT! 1 
AT LEFT• 

• • • • ••• • 

t Kl.:.= OlDI 

' ST4 STS 
...,.... .. -A 

SE£ Mn'! 1 
AT ~• 

• • • • ••• • • • • • ••• 

! ,.:; - 01 ! 01 - ~ :M" a.l&:U-

[

,, • .,_ __________ ...,. _________ -ciQPOPOl8~01----~AXl!lXI! 

C Of'ST4 100t01•l1•101 
A ST6 ST6•1 lf' GL COfiTAIFU t ST6 !PfD!X 
I HlGH 0..DER courtro 
~rove~.--w sr:!lu• ~~lw 0---------------- HlGH QR~ COUNT• CHECK FOA TRACK OIRo 

r1' CQIMT l'!E&.De C l+sTS COOtOlelldOI 
~----1· ~~ i~~1··----------------~-x-~_,_r_m_~_. __ g-------~~~ 
-'lOOoAve----0-----------------------------------------..-IRiR ST4 SOASP RESET WRne LATCHe DO e tOO> I tar RESff 1G6• 

• 56- **-av 

' 0 
10111/66 
03/01/67' 
04/11/6? 

SHE!'T 
VERSIOlf 

• 
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• ,, 
i 
0 

-- --- -- - - •• • • • • • • ••• • • • •• ••• 
10 - 02A 

CO~T ElELDe 1 J FILE A"EAl>e 
1 
DP•-l~oP ,_ 

QPOSOeAYE-~---..;.----------4:,_..... •-
(00t0h 1it 10) 

R ST4 
f 
A2- *X 

CMl>-OUT ISSl.ED• 
RESET OPOe 
<TR~ATI~) 

l>-t f11'~;:,, .. 028[-o------o-I ox -J2 ,_ 
' ST4 R ST4 

c2- *" ---A i.._ i0r>e 
TRUNCATION/ SEE NOTE AT WAIT FOR FILE 

, ____ __:o~v~E=RR:lM::_ ____________ -+~A:2~A~!O::.:V!~·=------------------_,.,-------t_..---------------------------------------=-=:::-~;---., 

=if'E ! DR:~ - Dl ! 00: - 01 TO WRITE Q.OCK~ 130 ALE .--L_ OD _----.P:l'-1.,_ 11 __ ics----------------------GP(11) 

QP090eA SE 
cou 

QP090eA WE 
(OU 

TRUNCATIO~/ 
O~RRl.J\I 

J 
• 

OVER~ 

00 - 028 
I 

1X - 02:5 

A s+GP 
>-1 

1 KL-O+KLC 
11 •~.....,----------------""""'r--A o+ST4 

,.., 

' ST4 
G2-- ft -AM 

POST DVERRurf ' 
ST3 

G4- X* -AN 
DECREMENT COUNTER• 

01 - ozy 10 - 03f 

LAI KL-o+KL.C liet""------.g--f 5+GP .J 
~ ~ OtST4 

' ST4 ST3 I 
L2- ** -AS L4- XO -AT 

BYTE ARRIVED PROM POST OVERRlllt• 
CHANNEJ. AND WAS 
TRANSFERED TO DR BY 

FROM MA?N-LOOP COU'-ITE~ AND CtECI< I 

STORE ~IGH ORDER P D OUT REMAINING 
DATA LENGTH IN t>He F ELD WITH ZEROS• 

Xl - 08D 01 - 020 
I I TO WAITE a.OCKING 

r~ OD 1: ST! 
1._----------------------------..._-----..------...QP130 AQE 

G&- 01 -AP &1- - -AQ 
STORE BYTE IN GLe PAD OUT REMAINING 

FIELD WITH ZEROS• 
QP4•0 tF COl.Nf 
FIELD• 

coo.01.1i.10> 

FILE AHEAD• FOR POSSIBLE DVERRUNe A 5+GP QP080eAue· --------=~=-:...:....=_:_::__~~--~~..:.-..~~~.;;;....~~~------------------i[J--1 .,_ __________________ __ 
HARDWARE• DECREME'n 11 - 01 

<OO•OhlhlO> i OtST4 

N4- Xl -AU 

• 

l'OST DVERR\Me 

I OO - Ol EXIT TO PROCESS 
LAST BYTEe 

Al DR•DH 0-------------------------------------------------------------------------------------------------~.090 AVE coot 

Q4- 00 -AV 
STORE DATA H?GH 
LENGTH IN DH• 

l D••GL ______________________________________ ,..._ ___________________________ w......;.IT-E.._LOOP;;,.;..-• ________________ ~oao •WE Ol - Oll RETURN TO MAIN 

I <OO•Olt11•lOJ 7 ST4 SDRSft STORE BYTE IN GL.e 

54- '°'* -AV 
I~., - ',, J 420613 

r · \f ·420655 
10/11166 03101167 MACH 2844 NAIE 2314/2844 

MODE MANUAL 
PeNe 2250286 
IBM ~P• SDD 

DATE 03/03167 
LOG 062G 

WRITE-COUNT l'IELD 
CHECK OVERRUN 

SHEET 
VEltSION 

• 



-------- --······· ••••••••••••••••• 

IM1'.al R·rA!' Ln~] ~EL 
•OSS•IE 119 .. cxo.xu CUt 

TRACK MAfUt 

~-J AW::] I --JJ CM#H!L IYT! .,,.,_. l IYtGL. INTO IYR!G• , ·· 

b. •*· L :- 1 ST4 
COOtOldldOI 

~· .. AND ,4- - . H pteU). STOiie m1 l>!C~ WAIT l'Clt l'Ue 
c :'f..VILL CgfAP ORDER o 

IEY t.ENG ON h§t PASSe 1:-J P-J i'~ d l1n• Rl!TURN TO NAIN 
WAtT! LOOP• 

~ ~ST4 080 AG! 
COO.OU & ITI ~ L :-2-- .. =-- -NOT COUNT f'tl!t.D• ST 1 11' ~ f'Il.e R!A1W l'Cll 

DEi.AeMEIWT COIM!R• READY POii IY lff IYM • TRMSfelt BY1'I 
ST l II' G&.~AIU av. IN BY TO DRe 
HlGM OfmEa • 

iaL~, 
1 ST4 _ . 

J4- ...... 
DECREMErn HIGH 
~~ 
OV!RPLOWED llW Gae 

LOl~J TRACK 
DVeARUIW 

189 •Ml! 
C1U 

COUl'fT 1'12LD• S1'Dll! TRACK OVERRUN 
DATA HIGH &.eWG1M 

~---, u-J l IY•lllt . 

u-
10 -- Q4- ~ TRACK DVE 

~-J EXIT TO PROCESS 10 
12+1'.G 'LAST BYT! BYT!Se 

120 ... 
l+STJ (OXdXI 

R ST• RESET WRID,UTCHe • . k- DO NOT IE IG6e , - . f 1 •206U 
10/ll/66 I MAO! 284• I DAT!! 0.121/67 SH!!'T 1~~0 • 420659 Ol/01/67 NAflE 2314/21M4 LOG 111D VERSION 

420656 04/11/67 MODE MAPIJ~ 
P•~• 2250 7 WRITE-IYT! 
%P1 CORPe SDD IUl'l'!fl!D 



• --
COUNT FIELD~ NEXT 
TO L.AST BYTE 
SUFFERED INTO BYe 
BRANCHING ON ST4e 

• • • • •• 
TRA~SFER NEXT TO 
LAST BYTE TO DR• J f av:~ -J063 oo - 040 

c O+ST4 I I SORSP .,_ _______ _.,_o-R ST4 S~SP 

C2- o. t4- • -A 
WAIT FOR L.AST BYTE F"DM 
CHANNEL AND INDICATION THAT 

• 

I O• _ 06

1 y ST4 

E2'- *><-AC 

T af ~DY ;,.ool LAST BYTEo 

r1 ST4 

lw~iTFOR 1ia.f" WAIT FOR FlLEo> 

l IH~~ - 0413 
~ O+ST4 

a.--lfi OP4 
I 
G4- *X -A 

TRANSFER LAST BVYE 
ON BUS TO DR• OP4lllO 
IF COUNT FIELD• 

10 - 042 
QPOSS.AHE T LAST BYTE HAS BEEN I 
COOeOt.lhlO, REQUESTEDe A SL•O.DR 
QPOBOeADE---=-1:0~----------------------~0--il "'~sT4 tooeOhlhlOJ I .,., 
QP090•AVE----• 
COOtOhlltlOJ 

J4- 00 -AG 
ENABLE HARDWARE TD 
TRANSFER LAST BYTE 
~ROM BUS TO DR WHEN 
IT ARRI ves. SET DR 
TO ZERO IN CASE 
CHANNEL O~eRRUNSe 

• • • • 

01 - 045 
E 10000000 
A OPD128~ 

• •• 

! OP4 OP4s0 IF COUNT 
I ~IELD• 
J6- *><-AH 

FILE READY FOR 
FIRST BORST BYTEe 
RESTORE OPO• 

00 - 044 
10000000 

A CIP•-12S+OP a-1 
1 Sf 4 SORSP 
L&<- $$~I) 

BLOCK LE>-
CHECK FOR OvERRUl\le 
RESET OPO lN CASE 
OF OVERRUN OR 
TRUNCATION• 

1)( - 096 

1 ER.O+IG 

• • 

ox- 095 
I 

• • • 

EXIT TO WRITE 
BURST BYTES• 

• • • • 

*-0-I 
i A I>R+DL 0--1 $.......::i-----..--.----------..._...__,.,......Qp181 .....AME 

C 1+ST3 
R ST4 
I 
N?- $X -AL. 

TRUflJCATIONe REsET 
READ LATCH• 

R ST4 
I 
NS-- *X-AM 

COUNT FIELD• STORE 
DATA LCM L.ENGTH 
IN DL.• 

EXI'P TO WRITE 
A S.GP BURST BVTESe 

COXtlX) 

I ' ox - 01 
0-1 --o...--...--------------------------------_..--......iQP181 AEE 

C ~ST3 (lX) 7 QP4 

Q?- ox -AP 
POST OVERRUN• QP4m0 
IF COUNT FIELD• 

420613 
420655 

10111/66 
03/01167 

MACH 2844 
NA?<E 2314/2844 
MODE MANUAL 
P•No 2250288 
IBM CORP• SDD 

DATE 03/03/67 
kOG 062G 

WRJ;~AS'f 
BYTE 

SHEET 
VERSION 

• 



• •• • • •• • • • • • • • • • • • • • • • 
ENTRANCE TO WRITE CLOCKING IS MADE WHEN BVTES ARE BEING 
WRITTerJ ON THE FILE• BUT ~JO DATA TRANSFER EXISTS BETWEEN 
CHANNEL AND CONT~OL UNITe THE VALUE OF EACH BYTE WRITTE~ 
IS 229 FOR I~INES AND ZERO FOR TRUNCATION OR ERROR 
CASES• 

• • • • • • • • • • • 

l1 - ()41 TRACK 
0-- ______ ,,_.__.__,,,_. __ _.._,.,.-O-----._..~_..._....._ ____ _.._......__........., __ ...,.. __________________ ,,_, ____ _.. __ ...._. ____ ,_..,,._.,._ __ -.._.. __ _........, ________________ ............. _... __ ..._. __ ......,_..oQPl8~9----~AAE I ~ 

Q 
p 

l 
0 

2-- 11 -AC 
~ACK OVERRUN 

01 - 04D 
TRUNCATION/DVE~ ! C»GL I 

QPlOO.AQE:--_,.,----------------------i~--------------------------------~"l-'-,1 O•STL I'~ COO•Oh10•1U .., 
BRANCHING ON OP4 
AND ST3e 

COUNT FIEL.De 
INDICATE KEY l.ENGTM 
EQUAL TD ZERO• 
ENTER MAIN CLOCKING 
LOOPe 

FROM GAP WRITING• 
BAANCHING ON ST3e 

J4- 11 -AF 

10 - 04A 

~1 o•sr• 
T OP4 

11 _ 04F*'---------io--I ox_ 09[-~ """1 KL-O+KLC . -.'":----------0--1 * 
.-+-""'!~~, ST6 1 ST4 INDE>C ST3 

L2-- •-AH 
OP4=0 FOR COUNT 
FIELD• 

L.4- 151X -...AJ L.6- **--AK 
NOT COUNT FIEL.Do 
DECRE"ENT LOW DRDEA 

QP055eAPE:--------------------------------------------------------------o COU1\lTERe ST&al tF 
HIGH ORDER COUNT (10o1U 
l~ GLo 

lX - 09B 

l GL-o+c+Gl..C 

"-! ST4 INDEX l­

~6- **-AL 

DATE 03/03/61' 
t.OG 062G 

WRITE CLOCKING 

SHEET 
VERSION 

uu 

• 



Q 
p 

i 
1 

QPOSS.AQE-------------------------
(lXJ l 

DATA LENGTHaO. RESET ST3 n: Gf' 
QPOSSeBFE:------------· CONTAINS SENSE 
CUC) L::ORMATION. 

~()WT A =~DC] 1 BX:: - 09E 
~ifO•AEE~-----------------------""""'**I ....-0--1 !o+ST4 

R ST4 R OP4 OPS 
I I 
J2-- *X J3- *II -AC 

TRANSFER FIRST 

QPUO.AME'.---~-R_ANCH_T_~_xa._rw_~_ ... _. _. __ [! ox -1J ~ •&.TE;,mJ"• 

(OXdX> I I ST4 

1.2-9 *X -AB 
FROM WRITE CLOCKING WAIT FOR FlLE. 

CIP130.APE:..-..... ---------------------• (OXdlU BRNtCHING 6' ST4e 

• • • • • • • • • • • • • • • • • • 

i ~ - ST31 ... -----------------------~--------------~--------------------------~----~--DCES __ TO_s_1~_1.R_tST ___ B_YTE __________ -QrROoo~~-1-,---~MltfE~· 
,..._ ~-AH 

SPACE COUNT 
DPERATIDNe ORIENTED .----------

00 - 054 OX - 031> lX - 03F 00 - 070 E 10 - 072 
E 00001100 E 00000100 I 00100000 EXIT TO WIUTE BIT 

COUNT APPENDAGE• 

AT END OF COUNT FIELD. L .l 
i tpt~ -r:.;;:D --1 p:: - * D ~ ;; ~ ;7BX l•-------------------------.cP1B?·----•UE 
G4'- OX -AE u..-- *X -AL GD- D* -AM G7,,_ *O -AN Ga- OX -BB 

END CF COUNT FIELD TRANSFER SECOfilD INITIALIZE COUNTER INVERT AND LOAD BIT 
UPDATE CODE TO KEY BURST BYTE TD DRe TO WRITE OffES IN SIGNIFICANT PHYSICAL 
FIELD OPERATION. CHECK FILE SAFETVe DO=l IF FU.E THE GAP• DRIVE ID INTO BX• I ~= JOS7 tlNSAFE. 

J4- . ox 
END OF KEY FIE!..De 
UPDATE CODE TD 
DATA Fia...D DP• 

rmo 

1 I :o=--o.,__ ___________________________ _,., ____________ m:QP1aSCJ .... ----aAse 148:c-J069 ! 4~~-Jon ~~re~ 
f o+STO f o+sTO I CXX> 

10 - 056 
E 00000100 t IS.4+D 

Q4- xx -AG 
END a: M.A. OR 
DATA FIELD. CHECK 
FILE SAFETY• 

xx - 068 
E OOOUlOO I A DP•28+kl. 

L O*u:. 
STORE ORIENTATION 
IN KL REG. 00-1 IF 
FILE UNSAFEe 

L6- XX l_L7- XX 
POST UNSAFE MID 
EQUIPMEIVT CHECK. 

·-----------------------------------------...QP18~5----~IUE IOU 

oo- 068 10- 06A oo- OM 

fl~: J Jo t:: ~· ... -a.-F1::v'1 
....... _r_xW __ ::m-: __ nec_1_SIONS. ______ =1.i0.i~ye 

I li1 TRANSFER SECOND TEST FOR HALT I/De 
BURST BYTE TD DR. 

INinALIZE BY FOR 
OVERFUii RECORD 
OPERATIONS TO CLOCK 
COUNT AND KEY FIELDS. 

420613 
420655 
420656 
420664 

10/11'66 I MACH 28" I DATE 1U20/68 SMEET 03/01J'67 NAME 23141'2844 LOG 32SG VERSJDll 
04111167 MODE MANUAL 
10/11/68 P•Ne 2250290 WRITE-BURST B'f'TfS 

IBM CORPe AND EXITS 

l llP181 L 

• 



• p 

l s 

• • • • • • • • • 

~I ~~~ OJ ~ = J E 01Mc.oiio 001 • ..._ __ , ..-0 A FRefA+D 
C o+ST2 C i»4ST21 ----------I --, 
! C~l 

f 0-0 ST4 INDEX 
3- 11 -A C4- 1... I 

CHECK FOR BU5-0UT '"' C6- **--AH 
PARITY OR SID l+ST2 IF Bus-otJT 1+ST2 IF PROCEsSING 
ERRORe ~~~l IF AN OVERFLOW RECORD. 

NEITHER ~ 
PARITY DR S/D 
ERROR CX:CIJRED. 

•1si.A,v~'.':':"-:--~-°"-· _A_W_cw_re_·---------------0-... i, ~!:W oul 
(OO•OltiOtll) c o+ST

2 v ST2 

G3- *l -Al 
SEE NOTE 1 AT LEFT 

***NOTE 1-. 
BLOCKS G3•J3•L3 
EITHER COfoiMAND-OUT 
OR SERVICE-OUT IS 
STILL UPe POST 
OVERRUN IF HALT-IO 
HAS NOT BEEN ISSUED. 
STZ-1 FOR HALT-IO. 
CHECK FOR BUS-OUT 
PARITY DR Sil) 
ERROR IF HALT-ID 
HAS BEEN ISSUED. 

E 10f 8ooc;o OBEI r ERe160+J>W 
C OtST2 
R ST2 
I 
.J3- •1 -.-c 

SE£ NOTE 1 AT LEFT 

• • • • • • • • • • • 

roui.RUE:--------------------....-~----....... f ~ - ]-----------------0-f SL:o.-;: J.. ~~.UT 
Rt ST4 INDEX C l+ST6 .---------...;..~;.._;~-----------c:Qf".P18?.,-.--CAE 

ft~ COX) ,.._ *" I 
POST~ N7- OX 

INVERT AND LDAJ> PHYS. 
DRIVE ID INTO BX• 

1
420613 
420655 
420664 

101111661 MACH 2844 I DATE 1 • 1 201L 03/01167 NAME. 2314128" .., , .. a SHEET 
11/11/68 MODE MANUAL LOG 325G V!RSIGN 

PeNe 2250291 WRITE-ERROR TESTS 
IBM CDRPe 

• • 



-

Q 
p 

I 
7 

QPlShBBE 
COX> GP1as.cAE-
(OX) 

QT192e8AE 
COX> 

QT196eAF£ 
COX> 

0 

~ 

l 
I 
• 

E uri.ooo J A ISe240..CX 

*A • . o+ST4 

I .a- xx 
LOAD CU ADDRESS 
DTO CXe THIS WILL 
BE WRITTEllt VITH 
PHYS. DRIVE ID. 

lex:-1 1 A+X 
I 
J3- xx -B 

BRANCH TD ADDRESS 
CORRESPONDING TD 
SELECTED PHYSICAL 
DRIVE. 

**NOTEsOaac 
NEXT ADDRE!SS IS ONE 
OF THE NINE 
POSSIBILITIES LIST­
ED AT RIGHT• 

• • • • • • • • • • • • • • • • • 
l CX:DR -:13

FF f ST6 ST7 ...,.. __ ... ______ _ 

AS- -PRIVE Ae 

~I == ]----·------~-A,' ~ - 36
1 sen TO WRITE GAP NG 

KEUDATA Fla.De 
R ST6 ST7 C 1+ST6 iom--------~:.:;;,;-..;;.;:.:,;;,,:..;_:=::_-------oiP01«>-ALE 
I R o+W COX> 

c~ ** i.,_ ox -AL 
DRIVE Be END OF CDUVT DR KEY• 

ElA rx5i<> J38F---------./J 
ST6 ST? 

' ES- ** DRIVE C. 

XX - 3DF 
E 00000011 
A CXQ3+1JR 

11 - 383 

I 
1~ 1-----------------0--1 C l•ST6 

,.,_.._. ___________________________ ...;_ ______ _... __ .,gplB9 ---AME 

f ST6 ST7 

GS-- **-AD 
DRIVE De 

f CH>W 
G?- OX --AM 

EffD OF HA DR DATA. 

10 - 382 

<OX> 

xx - 3F1 
E 00000101 

1------------------~o--! A CXQS.a.llR 

! Sf 6 ST1 
I 

(*'"'--------------------------------------~~n92----•AJE 
LS- ** -l1F 

DRIVE Fe 

xx - 3FI 
E 00000110 t CXGO+DR 

, ST6 ST7 

N!5- •-AG 
DRIVE G. 

xx - 3FD E 00000111 i CXG7+DR 

T ST6 .ST? 

Q.5- - -#4 DRIVE Ms 

A CXDS+DR E ~1000 
31 i= .. S~-!lR-IVE-.Jft------...J 

C HST7 
R C+w 
I 
L7- OX"'""""" 

Bt.FFER MDllEe END 
CF DATA. 

00 - 380 

COX) 

C l+ST7 ..... ----------------------------------------....a~1.~96,._--•APE t 0-BY+c+GLJ 
R A.W COX) 
I 
Q7- ox 

BUFFER MODE• END 
~KEY• 

111'11168 I 5 
P•Ne 
IBM CORP• 

• 



Q 
p 

l 
9 

• • • • • • • 
*60NOTE 2*** 
INVERT AND TRAftSFER 
Brr COUNT TO BE 
WRITTEN AT THE END 
CF THE FIB..D. DP6a1 
INDICATES FORMAT 
llRITE. 

~1*** 
BLOCK E4-
POST CHANNEL END• 
DEVICE END AND 
UNIT EXCEPTION 
ENDING STATUS TO 
I~DICATE END CF FILE• 

Lt ox -J~E ix - OFZl e 00~1i0i J.. · e ~1i'QO 1 A A BCy....o+l)R A 0-13f 1·HSX . A 12+DW 
F187'.ai#"'IE"-----••1 I *-D--f :0-0-1 
(OX) C o+ST4 C OtSTO C ~STS 

-~ R~ R ~ R ·· ~ 

l1- *X &-- $X - h- ><* . !4- Oii! -AG 
SEE llllTE 2 ABOVEe NON-FORMAT WRITE• POST CHANNEL AND 

INITIALIZE TIMER DEVICE END STATUS. 
P.lR DROPING WRITE ST3&0 FOR ERROR. 
GATEe O+STO MEANS Xl - 093 
NON-FORMAT WRITE• E 00001101 

01-
E 00110000 

OP7=1 FOR IN-LINE A 13+DWC 
OR DATA LENGTH=O• I . 1-...n--f 48+DP 1 

01'1SS.A1<£-------------· 

~ 
QPOSOeAGE D 
(11) 

GPUO.Al·E----o0 
!11> 

tlU ·. 
GP11·0. .. ·1· 

1RacK . . OVERRUtl 
QP130.Mf 0 
u.u 

lX - OEB 
E 10100011 

C o+ST2 R . 
I 
E4- O* -AH 

SEE NOTE 1 ABOVEe 
ST3a0 FOR IN-LXNE 
OR IF ERROR OCCURED 

xx - OC7 
E 00001100 
A 12+DW A 0-163fl+BX 

I r:c*---1 I l+STS 

G.3- XX -AE 
FORMAT WRITEe 
INITIALIZE TIMER 
TD MAINTAIN TRACK 
ORIENTATION• l+STS 
INDICATES THAT 
PROGRAM IS WRITE 
ORIENTED. 

C o+ST2 
R 
I 

ST3 

64- O* -AJ 
POST CHANNEL ENO 
AND DEVICE END 
STATUS. o+ST2 
DISTINGUISHS A 
FORMAT OVERFUM 
OPERATION·FRCJM Aft 
UPDATE OVERFLOW DP. 
ST3s0 IF ERROR 
OCCUREDe 

i ~ST7 
I 
es-- *"-AL ST2=1 FDR WRITE 

DATA OVERFLOW 
RECORD. SET DP2 
AND OP3 TO INDICATE 
AN WRITE DATA 
OVERFLOW RECORD DP 
POR 13l.OCK G6 EXITe 

• • • • • • • • • • • • • 

f o+J.f-l+IG *9-----~--------~------------.,__.. _______ PR_OCEDURE _____ ~~·-----------------4R,0Sl E ~ll 1 EXIT TO --

C 1+ST6 (01) 
R3W 

i,_ 01 _,,. 
RAISE STATUS-Bl• 

-EXIT ro mIUAL s+Al'US-­
PRESENTATION TO DROP 
WRITE GATE. OPERATION 

• • 

lX - 09A ORIENTS ON INDEX• 

At, ...... ,..G - . ·- ., ..... ______ .,, •• ., ____ ......., _______ s_wi_TCHE __ s_HE_A_DS_·_AND _____ .ru;.-.. ....,,. """'• .... SKIPS TO WRITE DATA Rle ~,~ig; 
C 1-tST6 COX) 
R 4MI 

L ox _,. 
WRITE DATA OVERFLOW 
RECDRlle 

t ~ 01....-0--EfA :r 0!121---11 a-:_- oml=1--~-·--TD_, -END--------QS02.o----ASE 
C 1+ST6 ~512 COO> 
RST4 4+V 
I I 
Li-- *O -AQ L7- XX --M LS- 00 ......U 

\MIT FOR FILE THEN RESET WRITE LATOt LOAD DR WITH 255 
INITIALIZE TIMER AND CATCH-tlP TO WRITE ONES UNTIL 
TD EXrf IMMEDIATELY HARDWARE. 0.51'2 WRITE GATE $HUT-
TO \RITE GATE SKIT- FDR END PRDCEDUREe IJDWN. 
DOWN. 

WRITE BIT COUNT 
ERROR. E u8Ao0lo J E Ol~Oi ]' ll -JOAB A BCV194+DW A o~BY .--a---1 .--0-- ••-----------------------------CW119 Cl>E 

C IJNST21 C 1+ST5 COO) 
R INDEX R ST2 R 6.W 
I I I 
Q6-- °" Q7- *1 -- 00 IN-LINE• WRITE PRE-l.DAD ERRCll ERRClt 

DATA• TEST BIT CODE HEX 45.e 
COUNT FOR t£X C2• 

01-0XJ 
~ 

"20655 
420664 Wll/68 MODE MANUAL 

EXIT TD BM.DIE 
ROUTINES. ---------------------------ov179 BCE 

DATE U/20/68 
LOG 325G 

SHEET 
VERSION 

(OX) 

I 420613 10111/661 MACH 2844 
03/01167 ·. NNE 2314/2844 

PeN. 2250292 WRITE-EXITS TO En 
PROC. Qll ~ 

1 QP189 I! 
IBM CDRPe 

• 



Q • 
' 0 

" -

FROM BURST BVTE 
PROCESSING• 

" 

00 - 200 
E 01100011 

• • • • • • • • • • • • • • • • • • • • •• • 
l 

1 lX --J2E
6 

EXaT TO INDEX } 
v l+ST5 ie--------------------------------------------------------------------PR __ CE __ ss_1_NG_. ________________ ....;.. ____________ ~,1~ot~o----aABE ~ 

b- 10 
OVERFLOW RECORD 
OPERATION• 
1+ST5 MEANS SWITCH 
HEADS IN INDEX 
PROCESSING 

ox - 2E4 
E 10000000 
A OPV128+BV 

XO - 2EB 
I 
A~D 

XO - 2EC 
EXIT TC RAISE READ 
GATE IN GAPe A OP•99+D QR05leACE--.,_,...... ____ ...._ ____ ...__.. ______ ---<sl 

COO) C t+ST3 
R ST2 

0--0--1 a:r--o--~ o+ST7 
R 

! 0-.0P 
I 
C l•STO 

IHW 

llQl-~-------------------....-------------_,,,---------------------------<~020-----AAFE 
(00) 

I 
G2- IC:X -AA 

TEST oP TO SEE IF 
NEXT FIELD IS TO 
BE READ OR WRITTEN• 
l+ST3 FOR INITIAL 
STATUS PRESENTATION 
ST2cl IF DATA FIELD 
ORIENTED ON AN 
OVERFLOW RECORDo 

7 D=O 
G3-- X* -AC 

LOAD ORENTATION 
INTO RV AND 
INVERT BIT 0 

!4-- Xl -AD 
READ/SEARCH 
OPERATION• FORCE 
D BUS NON-ZERO SO 
DO•O IN NEXT WORD• 

! GL:~ - 2Etl 
! o+ST7 

' oP5 L4- X* __. 
WRITE OPERATION• IP 
OP5•1• THEN COUNT 
FIELD WAS JUST 
CLOCKED IN ORDER 
TO WRITE THE DATA 
FIELD OF AN 
OVERFLOW RECORD• 
IF OPSal TEST FOR 
KEY LENGTH•Oe 

Xl - ZEB 
00000011 

A ex+~BX 
I 
C t+ST3 7 D-0 
JS- .. -AH 

ADJUST COLM'ERe 
D0-1 IF KEV LENGTH 
EQUALS ZERDe 

XO - 2EA 
E 00000011 

I 
G6- 00 -AF 

STORE CODE FOR 
INITIAL STATUS• 
P~SENTATION AREAe 
l•STO SAVS HEAD IS 
SELECTl!De 

Xl - 2E1) 
I 

i Bx+:!+B> 
A BV+OP ·----· 

EXIT TO RAISE WRITE/ 
ERASE GATES ?N GAPe 

1 ... -----------------------------------------------------------------<:IFOBo--.--~A~KE 

N5- Xl -AJ 
ADJUST COUNTER 

C l+ST3 
A l•W I . 
N6- ox --Ak 

RESTORE C0"4AND 
CODE TD THE OP REC». 

420613 
4206S5 

10/11/66 MACH 2844 
02/23/67 NAME 2314/2844 

MODE MANUAL 
~•N• 2250293 
IBM CORP• SDD 

DATE 03/03/67 
LOG 062G 

GAP PACING 

SHEET 
VERSION 

COX) 

• 



Q 

" ' 1 

-- • • • • • • • • • • • • • • • • • • • • • • • • 
.,---------------------------------------------------------------------------------------------------Q R021 ACE 

~;gi~~-.1 ... 1_> __ k_~_B_~_1~_~_:_0_1_CL._oc_K_ING---..n..-t ·~:~.- 3291---! =~ 3211 
BRANCHING ON ST4 R ST4 OP3 A OP4 OPS 
AND OP3• I l ez- ** -A C3- ** -A 

WAIT FOR FIRST CHECK FOR OVERFLOW 
BURST BYTE• BRANCH RECORDe 
ON BIT 3 ~ 
COMMAND CODE• 

L 00 - 328 10 -- 3ZA 
FROM READ/CLOCKING I E 01100000 
FIELD LENGTH•l BVTEe ~A BX•BY A GP-96fl•DC 

01<030.Aue---------------* .... I 11i:""=-o--f 
(00) C O•ST4 

R ST4 OPJ R OP4 DPS 
I I 
G2- $* -AB G3-- ** -AD 

WAIT FOR FIRST NOT DATA FIELD• 
BURST BYTEe BRAllJCH RESET ST3 IF GP 
ON BIT 3 OF CONTAINS SENSE INFO• 
COMMAND COI>E• 

DECODE COMMAND 
CODE• 

coo.oi.10.1u 

I" R03l-ALE 

,........, COMPLETE BURST BYTE 

01 - 39!~----------I ox _ 398·llllm---------------------..Q, 
! 

Couu~ SORSP (00e01•10•11> 
ANALYSIS AND EXIT 

CS- OX -A ?- ** -Al. TO TIMED END PROCEDUREe 
END OF COUl\IT FIELDe SEARCH KEY lF FROM 
OPERATION TERMINATES BLOCK GS• 
HEREe 

1X - 39A 
E 00001100 i OP+12- se:--o~------------------------------------------aR041----•mAKE 

G?- OX -AK 
UPDATE OP REG TO 
IllltlICATE DATA FIEL.De 

CoMPLETE BURST BYTE 
ANALYSIS •ND INTERFACE 
WITH GAP SPACING• 

(OXJ 

FROM SEARCH/SCAN E ~lloO 1 GN075eAPE---R-ou_r_I_NE_. _______________________________ -iJ_.I DP+12•0P 

COO•OhlOdU 

10 - 38E 
E 00001001 
A OP'l'~OP 

I l*"'------...-----------------------------------..aA031 =AJE 
T COMMO SORSP 
L?- 111111 -AJ 

COMPLETE BURST IVTE 
ANALYSIS AND EXIT 
TO TIMED END PROCEDURE• 

C00tOh10t1U 

LS- OX -AG 
COUNT FIELD/NOT 
CLOCKING• OPERATION 
IS TO CONTINUE tNTO 
KEY Allltl DATA FIELDS. 
UPDATE OP REG TD 
INDICATE KEY ll'IELI>• 

READ/sEARCH H•Ae 
RE-ESTABLISH HeAo 
ORIENTATIDNo 

E 0J8100i 
39! E 00H10i0 1 1 OPV9•0P OP7 ...., _________ _,r:,__AI GP-5e+l+KL •.:.-----------------------~! 

~ COMPLETE BURST !\'TE 
I ANALYSIS AND INTERFACE 

HAVE CLOCKED KEY TD EXECUTE A READ/SCAN Q5-- l• --AH ~~LlZEO=L-saM WITH GAP SPACING• 

QR021oADE-----------------------------------------------------..,_------------------------------._..------------------------------• THAT IF A DATA UU HOME ADDRESe OP7•1 CHECK OCCURS IN 
IF CLOCKING• THE FIELD JUST 
ESTABLISH CKD DP CLOCKED• IT WILL 
l' CL.DCK?NG HeAe NOT BE DETECTE!> ON 

QR041 BLOCKS ~3tL4 

420613 
4Z0655 

10/11.166 
02/23/61 

MACH 2844 
NAME 2314/2844 
Jl'QDE MANUAL 
Pe Ne 2250294 
IBM CORP• 

5"EET 
VERSIDl'I 

BURST BYTE PROCESSIP4G 

• 



Q 
R 
0 z 
1 

• -- • • • 

00 - 39C 
E 00011100 l A OP¥28+oP 

L OX-
~•VE CLOCKED COIJl\JT 
FIELD• OPERATION 
WILL C~ENCE I~ 
THE KEV F IELDe 
INDICATE COMMAIVV 
CODE BY SETTI~ 
DPl•4eS-011 

01 -- 39?> e 00001000 i o•ae•oP 

Ll- OX -AC 
HAVE CLOC~ED COUIVT 
flIELDe PROCEED 
CLOCKING ~EV FIELD~ 
l~DICATE COMMAND 
CODE BY SETTI~ 
OP3•4•5•1U 

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

10 _,,.,,. lC2 

E 00001100 l A OP\'12+0P 
I 

J 
G1- OX ._,. 

OVERFLOW RECORD 
OPERATION• OP CODE 
llWICATES CLOCK 
COi.NT AND KEV 
FIELDSe 

01 - !Ct 
E 00011101 ri DPo-2900P --0 

I 
liAVE JUST Cl..OCKED 
DATA FIELD• oP CODE l L

7
- OX -AH BLOCKS L'1el\l7 

00 __. 3CO I~DICATES A CKD 
E 00011101 OPERATI~e 
A oP·-2'9•0P __/, 

--t ()+ST2 I 
kl- ox -AJ 

420613 
420655 
420657 

10/11/66 
02123/67 
05/24/b7 

,,.ACH 2844 
tvA~ 2314/2844 
M~DE MANUAi. 
P.~. 2250295 
lB~ CORPo 

CC1MPLETE BURST BYTE 
ANALYSIS AND INTERFACE 
WXTM GAP SPACI~Go 

HAVE Cl.CCl(ED KEV 
~O EXECUTE A READ/SCA~ QP& 

OATE 06/01/67 
LOG 1528 

Sl-EET 
VERSIOl\I 

BURST BVTE PROCESSING 

1 QR021 t 

L11 
/~ 

• 



Q 
·R 

I 
1 

• 
•1s1•Allfl!f£~--·~ .... 01>ce--------.... •1 

00 -J 
C00.-01> 

A2- ox 
FROM LOAtJ COUNTS GP CONTAINS SENSE 

GK020.AGE-----t----------. IFO. 
cou 

• • • • • • • • • • • • • • • 
** NDTE 1 ** 
IF KL•202 POST DATA CHECK. 

•254 POST DATA CttECK 

• 
. AND DATA CHECK IN 

COUNT FIEU>e 

• • • • • • • 

c::g!~i:J10~.-ll-->----1--PRD--CES ___ s1_NG ________ -o_,.! ~T7 .,_-o----------------------------------r:i-----------------1?"----------------Q----------------c:;>-------------------------------~EXIT~,;.._-----cl!COX!:l06).l----~A~AE~ 
BURST BYTE I Ol -J ERROR 

L ox · 

BIJlST BYTE 
PROCESSING 

QROlhALI:-----11----------.g 
coo.oi.10.11> 

BURST BYTE 
PROCESSING 

OVERRUN 

oo- 3C4 
E 00100000 
A ER•JC;D 

I o+ST7 f o+ST7 f 0.ST7 

E4-- OX -AG ES-- OX --.AL E6-- OX -AN 
POST BUS OUT OVERRUN DATA CHECKe SEE 
PARITY. NOTE l• 

01- 3C9 
E 00001100 
A 12+DW ** NOTE 2 ** 

GR02l•Ar•E-------+----------------u---1 tF2 

0 1 IF BYTE LOADED DVTO 
BY AT BOX J7 IS HEX 
Ct• THEN BCA IS NOT 
RECORDEDo 

(00•01d0d1>. 
st:s 

!a- I 
•-AB G3- *' 

QICOU•AL.E=----..-......a.------..---------...... --------------___,1-----------------+----------------.....-o 
uo.u> i€r~~~~TH ~~~~¥;v:US- ~rcr-e~t:'° x1 - 397 I 10 - 3CE L 001 -1.J_ 011 - J 

BRA.NCHING l'JN SERVO. CJP2al IF STATUS ENDit\JG STATUS. 00-0 1 L.e 00001000 ·I I _ E 11&51i00 1 
MWIFIER IS TO BE IF BU.s-DUT PARITY• CXOBY+D A e+FT A o+IG A DR+BY A BV't204+D 

~.· PAESfNTED IN ENDING I ••-o-·I tioe--u--t I .a--+--1 
STATUS. ST3&0 IF GP t o+ST4 C O.STO C o+ST4 

514 
ST3 

CONTAINS satSE INFO R ST4 SERVO R J)&O R ST4 I 
I I I . 
J4- ** --AH .JS- 00* -AM J6- 0*1 -BC J7- 01 - Je- *1ec -BD 

BLOCKS J4•N4-•Q4 DISABLE BURST RESET READ LATCH. LOAD BY WITH ID TEST FOR HEX CC. 
WAlT FOR SECi»G CDNTRCl..o O.STO FOR QROSle BVTEo SEE NOTE 2o IF CC DO NOT CMPR 

BURST BVTEo PL.ACE .--------------------------------------------------+-a-------------' BOTff ll\l'fST BYT£S 
ON D SUS. TEST FOR 
OVBIRt.Ra 

........ :" .- . 

I 
11 

- J E XO - :s7C E OOl~lOii) 1 A BC\f-!>R+D A ~ A KL+sa+GP 

LS-- X* L&- X* --BH L7- OX -BK 
COMPARE BCA. Do-o IF BrT COUNT POST DATA CHECK. 

t u- 31171 

l:
A~ 

ox ..... 
COMMAND OUT STILL 
LP AND NOT HALT Il'D. 
POST O\'ERRLll&. 

10-1 E 00000100 
A 4+1G 

t 1-051'3 

J9- xx -AX 
H.._T UDo RAISE 
STATUS Ill. 

e~ooj
85 

A 4+IG . . 

0--1 t HST3 

L9- XX 
RAISE STATUS J9. -

e ooUoooo d:!C? 1 ER•320D 

I OP2 ST3 

fll2- -

·~ - -~.· - -~l·o+ST7 
ERROR HAS OCCURED SEE NOTE 1• 

I 10 -J3E6 X1 - 37D ~~OOO'i 36FI I lX - 39B I E o&iOO .. I 
loocx ~=D * o-VCOOG »oo 4::n 

NS- X1 N&- Xl ~ N1- *X -BL NS- ** -AS N9- XX ......, 
SEE NOTE AT G2 
ABO\Ee 

01 - 33D 
E 00100000 
A ERo32+CX 

--------------------· C O.ST3 
R OP2 ST3 
I 

ND COl'PAREo TEST FOR HALT I/O. TEST FOR OVERRUN HALT I/CM RAISE 

1 ex:~:- 3CDIJ Li OD -1 - ~~00 - $TATU~ 
I f 1+ST3 
R ST4 SERVO ST4 ST3 I 
~ 1it111 -AK ls- 211* QS- XX -AV 

SEE lllDTE AT ·J4e RAISE STATUS Bio 
Q2- $$-BB 

SPACE C01J'l.!To END 
OF COUNT FIEU>e 
CHECK FOR BUS­
DUT PARITY.• 

l+ST3 FDR QROSlo .,------------aROSJ:~--iAllQUJEa: 

·. OP2 AND ST5 • Ole 

UDCJ 

.. -----------------------------------------------------------------------------------------...... ---------------------------------------Qlili041 

42061' 
42065! 
4206!6 
420664 

10/111661 MACH 2844 I DATE 11/20/68 02/23/67 NAME 2314/2844 LOG 32SG 
04/11/67 MODE MANUAL 
10/11168 PeNe 2250296 BURST PROCESSPI& 

IBM CORP• EXIT 

(00d0) 

• • 



• • 

• • ·t 
l 

• • • • • • • 

e 118:1mo J t lX -J:SDA 
:txT·•VE-------------.. i 202+KL .. al ! ::~: 

n~.x Lox I c;; SET FIRST B~T 
--------- BYTE IN BY REG FDR WAIT FDR BURST BYTE. TEST lN NEXT IL.OCK 
DtinAUZE kL TO 
POST DATA CHECK %F 
A BURST ERROR IS DETECTED. 

QR011e,AKJ~---------------------o-----------------------------' COX> 

Q.ROll•IMl:-----------------------a cox> 

:i.,AGl:----~-tJIS-T-· -~-------"'""fl!o-t cx:v:-J~1 : ~QOO 3fS. 

[ll ST4 r · DeO 
J2- *" . J3- 00* -AD 

DISA!!LE BURST 

.· 
-------~o CONTRDl..e J>O-O IF 

BURST ERROR MAS 
QCCIJREJ). 

" 

001- 319 

1 o+IG 

**NOTE 2 ** IF THE BYTE LOADED INTO B'I AT !OX Jt 
IS HEX cc., THEN BCA IS NOT RECrRllEDe 
IF HEX CC• THEN DO NOT COMPARE Bea. 

• • • • 

O.CX A KL~ 

• • • • • • • 

ST4 

l XO - 3BAI E 00~10i0 388

1 
I . .a---1 
I.,_ X. ":s a- Xl -BF 

QR061.--..,AJE 
COX> 

~ 0*1--Bk 
RESET READ LATCH. 

LI OU -J. OX - 31lO 
A DR•BY Al l¢~ot.<>g I 
I ••--. C o+ST4 

I . . r ST4 
J4- C>X JS- .X --e 

LOAD ID BYTE INTO TEST 8YTE FOR HEX 
BY• SEE NOTE 2• CC. IF CC• DO Mn 

COMPARE an COUNT• 
e c:r'uOiO 3781 SEE NOTE z. 

[~-
DATA ctECKe 5EE 
ICITE 1 ON CIR031-£6. 

DC)a() IF 8CA ERROR J>A TA CHECKe SEE . 
OCCURED. NOTE l ON QR031e 

! =:: 3D2j.-....... -1I ..: - - i u: -..... -a--f =s i · . 
R 0-0 1.=:t:1P---.aR CDKJ SORSP R CARRY 
I . I I 
J6- X* - J7- Xl --1£ JS- ** -BE J9- *X -.AJ 

COMPARE BU CDf.IVT • ND BCA RECORDED. TEST FOR TRUNCATION SEE NOTE 1 AT 
SEE NOTE 2e SEE lllJTE 2• DR OVERR&.JN- RIGHT• 

10 - 342 
E 10000000 
A OP012a.OP 

1 CARRY 
I 
L9-

**1dOTE 1• . 
IND.ICATE TRUNCATION. 
BY SETTING OPOitle 
CARRV-0 FOR ERROR 
EXlTe 

. 1 lX -J. EXIT TO DRDP REA1> 
EReO.IG . . GATEe f O.ST3 •.--------~1 

~ xx 

420655 
420658 
420664 I 

420613 

RESE1 SVC-DI• o+ST3 
TO INTERFACE WITH 
GAP SPAClNGe 

101111661 MACH 2844 I DATE 11120/68 SHEET 0212!/67 NAME 2314/2844 LOG 325G VEftSION 
06/231'67 MODE MANUAL 
10/U/68 PeNe 2250291 BURST BYTE PRDCESSINGI 

IBM CORP• INTERFACE WITt4 GAP SPACING 

• 



Q 
R 
0 s 
1 

- - - - • • • • • • • • • • 

GP189eME--------------------------------------------------------------------------------------------....._ cou 

r~i.AlE---fNTE_s_Toao_RF_ACE_AND_WITH_s_T311_~_> -PROCe--ci1----------...,.i =~ 2COl* 

J3- oxx -A 

QR04leAMEE------------------------.. 
(XXJ INTERFACE WITH GAP 

SPACING OR HEAD 
CHECKe CST3aOJ 

DROP READ GATE. 
o+ST6 INDICATES 
REA1> GATE OFFe 

~ ~m~ 2Cjl....o-f ~~ 2£5 ....-0-"1 ~~J2Dl.------------f .::;-~2CZ**~--PR-~--WITH--•--------Q.SOS0---1AEE ! o+ST? C l+STO C DNST21 · (00.01> 
R STO R ST3 · R 4+W INDEX 
I I I 
.J4- .X - .JS- O* -AC Jfr- XX JS- Oii 

INITIALIZE COUNTER STORE ORIENTATION STORE DEVICE LOAD DR WITH 255 TO 
Fl» RAISif!IG READ IN KL REGu ST3al ADDRESS DI BY REG. WRITE ONES. CIF 
GATE IN THE GAPe IF PROGRAM IS TO WRITE GATE IS ON>• 
ST0-1 IF HEAi> INTERFACE WITH END 
CHECK IS TO BE PROCEDl.REe EXlT TO GAP 
ACCOMPLISHED. SPACING ROUTifE 

·------------------------------------------------...----------------------------acm1oi----~A~CE2 

EXIT TO tEAD 
CHECK FUJUTilllEe 

COO> 

·----------------------------------------------------------------------------------------------G.Gl.2o-----AIE 

l 420613 
420655 
420656-
420662 
420664 

UXJ 

• • 



·~~-

~ 

• • I 
l 

W' - .., 

QH2to.·-
COJCU ·-

QHOlO.A.-
IOXU 

GHOZo.._E 
coxu 

QHZOO.·-
CO>Cl) • -

QH210. ·-coxu ..... -

QK220. ·---
COXJ.J 

· &JOlleA.11:----.n 
COXJ 
GA041.AGE---...-ft 
(GU 

QJ021eADE.._---o 
COXJ 

QKOIOeAVE.__---a 
COXJ 

QN030.DBE----ft 
cox> 

~-----a .. , 

- .. .., . . .. - . . 

I 

1x- 31 E 10000000 
" 12S+GP 
I . f 1+ST7 

U- OX-AF 

GR031eMl!i------..-jlJ--------------------------------------------...J 
COXJ 

•• . .. . - - - " - " " - -

11101168 I = 
MODE 
PeN. 
llM CORP. 

ERROR EXITe 

2844 I !)AT£ 11/20/68 LOG 325G 
MANUM. 
U50299 END PROCEIUE 

ERROR INTERFACE 

••• • • 



• s 

' 0 

-- - - " " - - - • • • • • • • • • • • 

STlsl ~ 018~0000 
45
1 E ugoooo 

42
, ........ ---------"°""-E 1Jgo000 

45! I A FRe64+D A 192+KL ... A DHQ12B+DH 

~gi~EE~-----------r ! DNST21 i;c-;.----------1 ~ o+;T2 lt«--
1 f_ST2 I 
E2- XX -AA E4-- i:ro -AB E6- 00 -AC 

ST3Bl HST2 IF OVERFLOW SET KL.0• 1•11 TO SET OHO TO INDICATE. 
QR06hACE.------------...a RECORJ)e INDICATE SENSE OVERFLOW SENSE INFO 
coo.01> INFORMATION IS STORED IN DH AND DL 

STORED IN DH• ST2al 
IF OVERFLOW RECORD• 

• • • • • • • • • •• • • 

~ 0~81m 45
0 E llg~OOo 461 EX!T TO PRESErn 

A o+13+C+DWC A l<L•l92+KL. ENDING STATUS• 
a..--...--...----------------------------------------------+--------------...... -----1 10---------------..-..-----I ~*----------..... .._..------------QS02nO,._..-.-AG£ ...---------------------------i:o:i-----------·r 1•ST6 _ ... ,... c C»ST7 INDEX coo.cu 

l J6- OX --AF ~S- ()cCc -AG 
POST CHAllJNEL AND EXTRACT KLO AND Kll• 
DEVICE END• UNIT WILL BE TESTED TO 
EXCEPTIO"J IS ALSO DETERMINE IF SENSE 
INCLUDED IF ST3a0• INFORMATION lS 

COO) CHECK W LL BE 
QKOlleAUEIE------------r IF ST3ct· U"JJT STORED IN DH• 

ST3111 INCL.UDEt • RESET ST3e 

QE06hAwE-------------
(00) 

FROM INITIAL STATUS 
PRESENTATION• 

QE030.AKE----.._,...;; __ ..;_~;.....----------------------------------------------------------...----------.-.----...---------------------------------..,._--,. (OX) 

~13 . I 0655 
10~11/66 MACH 2844 
02~3/67 NAME 2314/2844 

MODE MANUAL 
PeNe 2250300 
IBM CORPe SD!) 

DATE 03/03/67 StEET 
LOG 062G VER SIGN 

END PROCEDURE 
ERROR INTERFACE 

1 -.10 I 
µ 

• 



" ·- - " --- - - • • • • • • • • • • • • ••• • • • • • •••• 
=r.au; l JC 
Ql>100•Mf 
{OX) 
Gl>Uo•ME • COX> 

1~&0 ~ ·---.c---------•I O.STI i JfCD!JC 

' ~~um~~ 
---------------------------------------------------------------------------- -----------------------caeo'10 •• ... cooo.oou 

co10.out 

=r· 
cso10. 
(OO•Ol AGEi----------------------------------'9---"tiamlliOO •111 

ST6 ST7 

!,_ °"'*-a 
INDEX PASSEDe SET 

w· ~~~~,,~ 

GF0'-1• 
COol 

GE030•A 
fOO> 

C'l"24-1 oAil! 
COO> 

Qi!l'18«.h.ASE 
COO> 

eoao. 
lGO) 

os1r.AD! iii 
I 

100 

mr 
QJ030.c&! 
coo> 

!Ht>~IN!• 
SEf i '°" ST6 
MD ST • 

• 

10 - 40I! 

f Pr.Jmd 
' CARRY ~ ... ,_ .. 

SE! NOTE &T NS 
IEL.OW• 

11 - 4Cll' 
E 00001111 I A UAe15+11Y 

1 CARRY Jtll')!X 's- --AM COMMAND OUT STILL 
~. STORE t'.IEVIC£ 
AD~SS X'i IV• 



• . . . . . . . . . . . . . . . . . . . , ..•••. ......... 
r----

I 
I 
0 

----·--·- ·-------- -----·-··--·---------··---·--·--····------------. 

70 UI 

1000.oou . 
01 .. 0U). 

i OO:OiOOJ-• ..1. . 
·• ··------------------------------------------------------------,---------------.-. .... --.gsQS040 .a · e Dl'GT2l COOdO•UI · _:...:: ... 

AND Sl!AVICE OUT Ml! 
~. RAISE STATUS­
lfh ENDING STA1US 
1m11Jrl'~ 
END PRGC!DUlt!e 
00-1 .• Tl'4!1t 

~af .... 

01- 4eD 

420655 
420656 I 
420613 

.... ,.,.. .1.-

ST6 ST7 
0 0 
0 . 1 
1 0 
l l 

TO T?MElt SUIROUT!NI 

TO mER 'SUIADUTJ• .. 

10/11/661 MACH 2844 I DAT! 04/21117 SteT 02/23/67 NNE 2314.12844 LOG 111D V!RSIQM 
CM/11167 ..:JD!. MArtJM. 

.-.,.. 2290302 !HD PROCelUl!-TMD 
JM COMte SDD AUS! STATUS. IN 

COOt10) 

!IO ace 
C01dU 

l --, . 

~ 



a 

I 
I 
0 

w ----- - - ------- - - - - . 

IRANCHIMI Giii 
STZ AffD O-Oe 

QS0»·~------------------------------~~;....;...------------------------------------------------0---1 coo.io.ut 

1

420613 
4'20655 
~S6 

•••• • • ••••• 

COO) 

• t 
l 



t ••••••• • • • • • • ••• 

I 
I 

-- . ~-J 
i= --

IND!X PASS9e S!T 
RETURN ADDA!SS T 
O' AEG~IT 
INDEX lNl!e 
Rel'SI TD NOT! 1. 
l'OR ST6 AND ST?• 

rm ·-J QR05t.AEE 

·1 »XiO+ldX 
coo.011 

CO*D S1!RVO 

2- • 
!NCAl!JllefT TtMl!llt . 

=·~CMMWIL 
. . .. . .. ~ ., .. . . 

n::s,. ... 

Tlf'Bt ! 01&liioo JI 
QS030eAUi-----OV!Af'LOWl!D-------•----------.-.•1

9
z.tOl' - . 

COU . · .Sft. ~T7 S!T ~ UllRESs Mo. 
I , OI' AfGe Se! NOTE l POR 
S2- *" ST6 Nm IT?e 

. I . ·-J 
r ~=-:IJ 
~~ STAtUI 
lib 

1 0010 ~-J 
o-tSTZ 

c.MAY~ 
STATUS A~PT!D• 
N!SU STATUs-lNit 

'' . 
... MJTI 1 .- · 
IT6 ST1 
0 0 READ l~ WRIT! GITl!S a.t 
0 1 !RASI! GAT! Ol'&.Y ON 
1 0 ll!AD GATI °"I· · 
l 1 WRITI AP1D ERUI! GA'l'!S Diie 

• • • •••••• 

01- ..,., 
E OMWOO 

~ 9" 
0... --aJ 

INDEX PASSED. SET 
II~ ADDRESS I DP REG Md 
EXIT TO %NDl!X 

~Jl•ttr'f - . 
00 -- 47C 

1~-1 1---Ta 
6- ---INCRel!Fff T%M!R 

CHl!CK CHAl'N!L. TAGS 
!'CIR CHAINlNG• 

10 - .,. 

I DIW
00 I 

Im ST? 

l.- ..... see rare AT N6 ..,.,. 

11 - .,, 
! 01111100 
A 124•CIP 

1 ST6 S1'7 
,,._ •-M 

TIMElll OVERl'LOWl!J>• 
SET RETURN ADDRESS 
INTO Cit R!Ge l!JClT 

~i"'3~"=~ 
ST6 A'ID ST1e 

10/1116' 
03/01/61 
04/U/67 

'::: . 10-J 
A.-' -CHAtNJMG• A!SIT 
OPDATZ~A CARRY•1 
~o 

• • • • • ••• 

Dsitti&. 
~10 -C dX) 

TO TV'ell SUIROUTINI! 

1 uoso~ .... ; .•. 
t:~ 

. '6) .~ 



••••• ••• • • • • 

I 
I 
0 

TJM!ft E 018fii00 J 
QS030.m:---~----·-----.... •J ·~ - -
COU . - .ST6 ~1'7 srf ~ QDRESs Mo -

I · 0.- A!Ge Stt "10TE 1 P'OR 
S2-- • ST6 Nm IT1e 

• • ••• 

._NDT!llllllll!I · 
11' ST'1 
0 0 READ AND WllllT! GATO Clff 
0 1 !AAS! GATE OILY ON 
1 0 READ GATE OPI - · 
l 1 WRITE At4D ERAS! GAT!I Offe 

• • • • • ••• • 

u - 4A7 

bd 

• • • • 
~. 

••• 
cooo.001•·­coio.01 1 

'81!·001.-,---· 

C01t11> 



Q 
s 
2 
0 

• • • ' • • • • ' 
E Ol~goiOO 52! 

QBOSOeAFE'---------------co:i-----------""40... Al SWO&B+GL 
cxo> 

SYSTEM RESET ROUTINE 
IN PROGRESSe F 2 

QBOBOeACf-------------• 
(XO) SYSTE~ RESET ROUTINE 

IN PROGRESS• 

AJ-- 00 --FB 
SEE BLOCK E4• 

00 _, 548 

QB020eAL.E----_.,°"" __ _...,.,.,..~,_,., ....... ...,,.,,,,,,,_-u---...i;rl *i ! SP.DR+GL. I 
(00) C 1+ST7 ! 

STATUS.-IN IS UPe 
DEVICE ADDRESS IS 
IN BV ~EGe STATUS 

I IS ON BUS-IN(DW 
QSOi\!hAEE-9 REG) e 

coo> I 
QT253eAOE o 
(00) 

Q COMMO SERVO I 
!2- **-A 

BLOCKS G~hL4 

00 - 548 
-+-at: 01000100 

A SWQ6S-tGL 
I 
C 1+ST7 
R COMMO SERVO 
F 2 
E2- ** ~A 

SEE BLOCK C6 

01 --- 549 

1 O•IG rb O+ST2 1 SUpPO 

J2- oO -AB 

XO - 528 
I i S••-GL 

GJ.o- 00 -BB 
SET BIT ON IN GL 
IF SeiePe BIT ON• 
THIS WILL. FORCE A 
CARRY AT J5• 

_ ... 
STATUS ACCEPTEDe RESET ST2e 
DROP STATUS-IN• TE5T SUPPRESS­
OUT TO SEE IF COMMAND CHAINING 
IS If\IDICATED• 

10 -- 54A 

' ' ' • ' 
THIS PAGE PROCESS THE ACCEPTANCE OR 
STAC~ING OF STATUSe WHEN STACKED BY THE 
CHA~JNEL• STATUS MAY BE STORED IN THE BX 
REG(THE ADDRESS BYTE IS IN THE BY REG>• 
OR IT MAY BE SIMPLY NOT CLEARED FROM THE 
DEVICECATTN NOT RESET>• SW REG, OR ER 
REGcc~u.END>· IF THE STATUS IS DEVICE 
ENO DR c.u.END AL.ONE. WHEN STACKED 
STATUS IS STORED IN THE BX REGt ST2 IS 

, 
' ' I 

IS LEFT ON TO INDICATE 'HE CONDITION, 
AND THE CONTROL UNIT APPEARS BUSY TO 
OTHER DEV!CES UNTIL THE COfll'DITION IS 
CLEARED• LJPON Ef\ITRV TO THIS PAGEt 
STOBl MEANS THAT ATTf\J AT Tt£ Fll.E DR 

AN SW REG BIT MUST BE RESET TD CLEAR 
THE STATUS• 

ST2 IS ()'J EXCEPT FOR HAL.T I/O BEFORE 
CO~AND OUT 

10 ..,.._ 596 010 --- 592 001 --- 591 xx --- 593 

, 

! I ! I E 01000000 I sw.oR+D 
1 

I sw"'-DR•SW --r-il GLo-DR•sw $. ! :::~ l 
R sro ! R D=O R ST3 
F 2 F 2 F 2 F 2 
c~ O*O ~ cs- 00* --FH co- xx -FK er-- l>C# ......f.J 

BLOCKS C4 AND E4 TWO CHNL S~ITCHo BIT FOR DEVICE ENO wAS NOT ON IN SW REGe 
ARE FOR TWO CHl\ft.. RESET SIT IN SW THIS OCC~RS QNLV FDR PACK CHANGE TYPE 
SWITCH ONl..Y REG FOR THIS DEV DEVICE ENDS• AT'fEl\ITION MUST BE RESET AT 

00 - 594 END• IF ON• FILE• Al\ID A DEVICE END(PACK CHANGE) BIT 
I J IS TURNED ON IN THE SW REG FOR THE OTHER 

Al sw.OR+D CHANrJEL VIA BLOCKS E2 AND C6 UNt..ESS THIS 

1 
~IT IS BLOCKED BY THE UNTAGGED MODE 

~~:T::-2ND E4o SWITCHo 

STATUS HAS BEEN 

001 - 591 
E 01000000 
A 64+FC 

ACCEPTED OR WILL 
BE STACKED IN BX 
REG• IF STO•l.• 
ATTN MUST BE RESET 
AT FILE OR SW REG 
BIT "OST BE ~SETe 
DR REG CONTAINS 
BIT INDICATING 
CHNL AND TYPE OP 
THIS DEVlcE ENl>• 

,,_ ________________ , 

10 --.. 596 010 --- 592 011 --- 591 I E 00001000 I 
A GL-<aD A FS•B-tD l$--+--O-i SFe-DR•:_ ... 

~ STO •--o--t CARRY T ~ 
J4- O*O --AE .J5-- C>Ql -AM J6- 00$ -AJ 
B~OCKS J4 AND L4 NO TWO CHNL -gwITCHe RES~T SelePe BIT 
~RE NOT USED WITH CHECK PACK CHANGE 
TWO CHNL SWITCH• CFS4) TO SEE IP 

00 __.. 594 ATTN IS DUE TD 
I PREVIOUS OFF LINE 
A GL-O+D CONt>IT:tONe IF BOTH 
I PACK CHANGE ANZ> 
c o•STJ s.1.P. ARE Df"I• 

STO Af\IOTHER DEVICE El\ID 
I IS OWE.De SD DO NOT 
L.4-- ~o -AF RESET ATTNe 
BLOCKS J4 AND L4• 
STATUS MAS BEEN 
ACCEPTED OR WIL~ 
BE STACKED IN ax 
REGe IF STO•l • 

ooo- 590 

C 1+STO 

I 
ST3 

Gi'- l)(lils -AK 
SeleP• OR PACK 
CHANGE BUT NOT 
BOTH• RESET ATTN 
AT FIL.Ee 

, 
' • • • 

ST3•1 MEANS THAT CHAif\IING IS PERMlSSABl.Ee 
ST5= MEANS THAT THE STATUS NEED NOT BE 

STORED lN THE Bx REG IF STACKED• 

• 

1 o+IG 
I 

ATTN AT FILE ..._,ST 1111-------------0 BE RESETe THIS ""---------------------! i:r--------------------c~--------------------------------------------QSO?O~----ALE 
A ge$~goo I 

C ~ST6 
R 

BLOCK PLUS C2 CCR 
GJ) CAUSES CARRY 

c o+sTo c1xo.1x1> 

~ 
ST5 

IF SeiePe BIT tN 
SP REG 15 ON FOR 
THIS l'lLE• 

E UUOOOO 

A ST3 
I 
N6- l~ -AL 

CHECK FOR CHAMllEL. 
END STATUS• ST3a1 
INDICATES COMMAND 
CHAINING• 

BRANCH ON COMMAND 
CHAINlNG(STJSl) 

I 11 - !541 01 - !51 A O•lG A ISe240+GL. 
I ____ _., __________________ o('.1-, *---------------------------------------....----------------------------------------------------------------QS070------AAGE C O+ST6 l ~ST2 (000) 
R ST! STATUS STACKED AT 
I FILE CR IN S~ REG, 
Q2.- O* -AO Q4- 000 -AG ETC• 

N2 AND G2t STATUS STATUS HAS BEEN STACKED 
STACKED OR HALT 1/0• BUT NEED NOT BE STORED 
RESET STATUS fN• IN THE !X REGISTER• 
STS-1 SAYS DO NOT RES~T STZ• AND 
STACK STATUS IN BX IGNORE sro I, ON• 
REGISTER• CDO NDT RESET ATTN> 

420613 
420655 

10/11/66 MACH 2844 DATE 03/03/67 
03/01/61 NAME 2314/2844 LOG 062G 

MODE MANUAL 
PeNe 2250305 
tBM CORPe SDD 

SHEET 
VERSION 

• 



• 

Q 
s 
a 
0 

•• •• •• • • • • • • • • • • • • • • • • • • • • • • • • • • 
E Ol~goi'OO 52! 

QBOSOeAFE--------------10Joo----------o-Al SWD68•GL 
(XO) 

SYSTEM RESET ROUTINE 

THIS PAGE PROCESS THE ACCEPTANcE DR IS LEFT ON TO INDICATE 'HE CONDITION, 
STACKING OF STATUSe WtiEN STACKED BY THE AND THE CONT~OL LINIT APPEARS BUSY TO 
CHANNEL• STATUS MAY BE STORED IN THE BX OTHER DEVICES UNTIL. THE CONDITION IS 
REG(THE ADDRESS BYTE IS IN THE BY REG>• Cl..EAREDe uPON ENTRY TO THIS PAGE• 
OR IT MAY BE SIMPLY NOT CLEARED FROM THE STO•l MEANS THAT ATTN AT THE FlL.E DA 

ST3•1 MEANS THAT CHAINING IS PERMISSABl.Ee 
ST5= MEANS THAT THE STATUS NEED NOT BE 

STORED lN THE BX REG IF STACKED• 

IN PROGRESSe F 2 DEVICECATTN NOT RESET>• SW REG• OR ER AN SW REG BIT MUST BE RESET TO CLEAR 

QBOSO.ACE.•----------------------------• 
(XO) SYSTEM RESET ROUTINE 

IN PROGRESSe 00 -- 548 

A3- 00 --FB 
SEE BLOCK E4• 

REGcc.u.END>· IF THE STATUS IS DEVICE THE STATUS• 
ENO OR c.u.END ALONE. WHEN STACKED ST2 Is ()\I EXCEPT FOR HALT I.fO BEFORE 
STATUS IS STORED IN THE BX REGt ST2 IS eot'i"AND OUT 

QB020.AL.E·---'°""---------o-...riil *'t 1 SPeDrt+Gt.. l 
(00) C 1+ST7 I 

!I sw:~R:- 5961 !I s:~:;:w s92• ..... -n--1 ::~D::w 591 ~ ~~~gooo s93 

I ~· ~ l+STO 
STATUS-IN IS UPe 
DEVICE ADDRESS IS 
IN BV ~EGe STATUS 
IS ON BUS-IN(DW 

QS040eAEE~ REG>• 
<oo> I 
QT253eADE o 
(00) 

fJ COMMO SERVO I 
!2- ** -A 

BLOCKS G3tL4 

00 - 548 
'-+-ot: 01000100 

A SW06S+GL. 
I 
C 1+ST7 
R CO,..,..O SERVO 
F 2 
E2'- **..-FA 

SEE BL.OCK C6 

01 - 549 

XO - 528 
I i SPeDR•GL 

GJ-- 00 -BB 
SET BIT ON IN GL 
IF SelePo BIT ON• 
THIS WILL FORCE A 
CARRV AT J5• 

R STO ! R D:O ~ ST3 
F 2 F 2 F 2 F 2 
Ct+- O*O --F CS- 00* """'FH C&-- XX -FK Ci'- lX* ~J · 

BLOCKS C4 AND E4 TWO CHNL SWITCH. BIT FOR DEVICE END WAS NOT ON IN SW REGe 
ARE FOR TWO CHNt.. RESET BIT IN SW THIS OCCURS ONLY FOR PACK CHANGE TYPE 
SWITCH ONL.Y REG FOR THIS DEV DEVICE ENDS• ATTE~TION MUST BE RESET AT 

00 --... 594 END• IF ON• FILE• AND A DEVICE ENDCPACI< CHANGEJ BIT 
I J IS TURNED ON IN THE SW REG FOR THE OTHER Al SWeDR+D CHANNEL VIA BLOCKS E2 AND C& UNLESS THIS 

1 
~IT IS BLOCKED BY THE UNTAGGED MODE 

~~T:~~D E
4
• SWITCH• 

STATUS HAS BEEN 

001 - 591 
E 01000000 
A 60FC 

ACCEPTED OR WILL 
BE STACKED IN BX 
REGe IF STO•lt 
ATTN MUST BE RESET 
AT FILE OR SW REG 
BIT fl\JST BE RESETe 
DR REG CONTAINS 
BIT INDICATING 
CHNI. AND TYPE CF 
THIS DEVICE ENI>• 

,..... _________________ , 

10 - 596 
I 
A GL-otD 

010 - 592 
E 00001000 
A FSeS.D 

C l+STO 

I 
ST3 

G7- 1><* -AK 
SehP• OR PACK 
CHANGE BUT NOT 
BOTH• RESET ATTN 
AT FILE• 

1 t>tIG 

~ O+ST2 
R SUPPO 
I 

111--------0--+-+-1 1--0---1 
OU - 591 

i~~~-
J2- IOIO -AB -· STATUS ACCEPTED• RESET ST2• 

DROP STATUS-IN• TEST SUPPRESS­
OUT TO SEE IF COMMAND CHAINING 
IS INDICATED• 

T STO 
J4- O*O -AE 
B~OCKS J4 AND L4 
~RE NOT USED WITH 
TWO CHNL SWITCH• 

00 - 594 

1 GL.-O+D 
I 
C O•ST3 
I STO 

R CARRY 
I 

.J6- °°"' -AJ 
~ES~T SoleP• BIT 

.J5- ()(11 -AH 
NO TWO CHNL 'iWITCHe 
CHECK PACK CHANGE a---------­(fS4) TO SEE IF 
ATTN IS DUE TD 
PREVIOUS OFF LINE 
Coot>IT:tON• IF BOTH 
PACK CHA...c;E AND 
s.i.P. ARE ON• 
~~=.1W55m¥ 
RESET ATTP4e 

10-

1 o+IG 
I 
C o-tST6 
R 

~ 
ST!5 

L4- O*O -AF 
BLOCKS J4 AND L4• 
STATUS HAS BEEN 
ACCEPTED OR WI!.!. 
BE STACKED IN ax 
REG• IF STO•l • 
ATTN AT FILE ~ST .------------a BE RESET• THIS 
BLOCK PLUS C2 (OR 
G3) CAUSES CARRY 
IF Set.Pe BIT IN 
SP REG IS ON FOR 
THIS fllL.Ee 

....._ ________ ._....__---...---! ~goo '5901*-'------------------...0--------------------------------------------«iC~lX.~lXl, llLE 
A ST3 BRANCH ON COMMAND 
I CHAININGCST381) 

E UUOOOO 

N6- 1><* -AL 
CHECK FOR CHAPftEL 
END STATUS• ST3a1 
INDICATES COMMAND 
CHAil\IING• 

A O•IG A 1Se240+GL •--------------------------------------------------------------------------------------------------~ I -----------<>-I 070 AGI! 

I 
11 - !54! 01 - '1 

C O+ST6 f o+ST2 COOO) 
R ST' STATUS STACKED AT 
I FILE OR IN S\il REG, 
Q2.- O* -AD Q4- 000 -AG ETC• 

N2 AND Q2• STATUS STATUS HAS BEEN STACKED 
STACKED OR HAL.T I/O• BUT NEED NOT BE STORED 
RESET STATUS JN• IN THE !X REGISTER• 
ST5'11 SAVS DO NOT RES!T STZ• AIND 
STACK STATUS IN IX IGNORE SfO , ON• 
REGISTER• CDO NOT RESET ATTN> 

420613 
420655 

10/11166 MACH 2844 
03/01/67 NAME 2314/2844 

DATE 03/03/67 SHEET 
L.OG 062G VERSION 

MODE MANUAL. 
PeNe 2250305 END PROCEDURE-t.JNTIIED 
tBM CORP• SDD 
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• • • •• ••• • • 
THlS PAGE .. CCM'L!1ES 1HE 
STATUS JilCEl'iCEe . 

• • • • • • • • 
Xl - 591' 

A o~nw 

• • • • •• • • • • • • • • • 

rl 
I I 

1*"'--------,_..-----------------------------------------------------------------------QG160----~ALE 

011 - 59B 1· 

E 01000000 f ,...-T 64-.FC I 
i c o•ST6 i I 
! R SELTO f 1 
~ ! l 

I E3- ox• -AE fl 

I 
READ ~ATE RAISEV 
ON QSO&O• RESET 

CS- lX -AL. 
CO!+\AND CHAINING WITH DEVICE 
END OUTSTANDINGe DEVICE END 
HAS OCCURRED BEFORE SELECT• 
OUT DROPPfDe EXIT TO PRESENT 
DEVICE END~ 

00 - 511>4 

! GLOBY•BV I 

I SEE NOTE AT 
? BEL.OW• 

UX) 
EXIT TO PRESENT DEVICE ENDe 

READ GATE.fl J_ 
ST3e A IS•240•G!.. --y~ A FS.t2B•D ! 

lXl - 59tl 001 - i · O}(l - SA~ _ 

1

.: )\(0 _. S9Er wNcuts m E unooao_ ___ ,,, _ 1 e 10000000 I I 
Q.5060.ALE----------~~I * U--·i li;a-o--, 1 

01 - SAi 
All GLOBV+BY . 

·~-------------------------------------------QSOa~o----~A·PE uxo.ixu c l +ST6 i e O•ST6 c o+STO 
R STO OSO 

1
. l ~ SEL TO R D•O R STO ·sT3 

I , I I I I 
G2- ~ -At:. i tiJ- ox• -Ac G4- x• -AF C;s-- O*llit -AM 

CHAINING• STORE I CHAil\II~ INDICATED SEL.ECT OUT STILL SEL.ECT OUT uP• NO 
C•U• ADDRESS IN GL• 1· WITH DEVICE El\ID UP• BRANCH ON SEEK DEVICE END0 LOOi' 
ST0.1 IF READ GATE PENDINGe CHECK FOR COMPL.ETE IF CMD UNTIL. DEVICE El\ltl 
~ST 9E RESET AFTER . SEEK COMPL.ETEe CHAI~INGo OCCURS OR SE~ECT 
RESETTING ATTEN~ I OUT DROPSIO 

G.,_ 01 -AP 
E1 A~D G?e CHAIN BROKE~ 
OR CHAINING WITH DEVICE 
END PENDING• PLACE. ADDRESS 
OF LAST DEVICE IN !Y REG• 

1 I I 
s.xo - S9t I 000 - 598 oxo - SAA 10 - 5A6 

LE 11110000 o--t j E Ol.000000 I ·f l A IS.240+Gi.. ! A 0.-.0+D 1 A 64-+IG ! A ER+OP I ~i --0--l l*""'-___________ -<J-_.,._I 
e o+sn I I e o.sr:s c o•sre f sTo _ I I [7 SEL. ro y ST6 T aJPPCS seL. To 
L.2- oao ~e I I 1..:r- oxz.r -AD L.4- co -AH u-- ~-A 

NO CHAININGQ : . WAIT FOR SEl...ECT- SELE.CT OUT Dowr~.. CHAINING INDICATED. DEVICE 
G5060eAGE-..... --------------------ijl'-'t-•c0Ui TO F&\l..L" P.ESE'f O?Pil\if! END CL.EARED• WAIT FOR 

'
000

' fl10 ~ 11 E o~~goooo 59~,·. ~~~i~:*:~~~G RESELECTION. 
i I:. 64+FC CL.EAREDfl ST321 

I ~Ci O ... ST"E !··.....,.,,. INDICATES CHAl~lNG 
..,. v WITH DEVICE END 

---wR SEL 'TO OUTSTAf'.lDINGe 
i 
N3- OXl:i -A 

READ GATE RAISED 
ON QSl60 e RESET 
READ GATE 

EXIT TO END OF SEQUENeE 
HOUSEKEEPING. 

(01) 

11 GL~~v::: 5Al....._----------------------------------------GB ., OC·oiO--•ME 

i o+STS UX1) 
£Xli TO C0~'4D INITJ•TmN 
·seQU&-NCE • CIM4AND C*SPl!NG 

Q?- lXl -Art 
PLACE ADt>RESS BYTE 
ON BUS-IN 

1
··•2061S 
'•20652 
·420655 
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Q 
s 
a 
0 

• • •• ••• • • • • 
THIS PAGE CHECKS FOR OUT~A~DI~ !Malt 
CONDITI~S AND SE~SE INF' MAT%~ AFTER 
CHAINING IS BROKEN• A ~. SE I~ORMATIDN 
CODE IN T~ GP REG MAY BE RECOGNizED BY 
A \/A\..UE Of' 95 CR l..ESS(DECIMAL> lN TH! 
REGISTElltt 

e oo~oi'OO 583J 
A DW•••D 

'"-L... xx-ae 
PREVIOUS STATUS 
WAS STACKED• CHECK 
TO SEE IF IT 
CtmTAINED DEVICE 
E~t 

• • •• • • • • 

01 - !5A9 
b-i 01100000 

• • • • • • • • • • • • 

E 10~0000 !Cl 
A 128•FT ..... ..a----------------------~~90i-..-..aAGE ,._, __ i C>-*STl (010) 

CA RAY 

A GP-lt&+l+D 

QS070.AP·~~,---------------------------------------------------------------------------------------------------y------A O•STO 
cou FROM UNTIME1> END I 

PROCE!KJRf •- J6-- XO -IK 

Xl - 5EB 

! DW+BYC QBOSOeACE:._. __ ....,._... ____________________ ....., ______ ..,..._... ____ _...! 
cxu HALT 110 I O.ST2 

?5suEDe N3- 01 -AL. 
STORE DEVICE 
IDDRESS IN B'h 
RESET sn. 

CHECK TO SEE IF A 
SENSE INFORMATION 
CODE IS POSTED 1N 
THE GP REG• SUCH 
A CODE WILL HAVE 
A VALUE OF 95 OR 
LESSt IN ABSENCE 
OF ER~s, GP REG 
COl'ITAINS A FILE 
MASK CODE IN BITS 
Ot1 AND 2• GIVING 
THE REGISTER A 
MINI~UM VALUE OF 
96(DECI"4AL) OR 
011XXXXX(81NARY)t 

1-
J7'- C)OIC -AG 

DROP CONTROl. 
TAG• CARAY•O IF 
GP CONTAI~S SE~SE 
INFORMATIONe 

000 - SAO Xl - 5C3 

1 E 11000000 
GP-0+1+DH A 192+KL 

! ST1 l 
,.., __ ,...... _______________ _... ______ -aS0901------· .... JI! 

i1-- x• --A~ S-- 010 ....-J 
A SENSE CODE HAS BEE~ POSTED• THEREFOR£ 
AN ERRO~ HAS OCC~REDe THE SENSE I""'O 
CODE tS STORED IN THE DH REG SO THAT TH! 
FILE MASK CODE ~AY BE SET IN THE GP REGe 
THE GP REG IS USED FOR TEMPORARY STORAGE 
OF THE ERROR CODE BECAUSE THE DH REGISTER 
IS ~OT AL~AVS AVAILABLE WHEN AN ERROR 
occ~s. ANO ALSO BECAUSE A~ ERROR CODE 
PROVIDES A VALUE IN THE G? REG WHICH 
CAN~OT NORMA~LV OCCUR, AND "'AV THEREFOR! 
8E RECOG~IZED UNI~UELY• BITS 0 AND 1 OF 
T~E KL REG ARE SET AS FOL\..OWS 

K1..0 Kl.,l 
1 1 

0 

1 

0 

SENSE cone I~ DHe ~AINTAIN c~ 
AND FILE CONNECTION 

1 SENSE CODE IN DMe FlLE CON~CTIO'll 
BRO~EN SLIT MAINTAIN CHNL CONNECTION• 

0 SENSE cooe IN OH, BUT MlS BEEN 
SENSED. BREAK CO~TINGENT C0"1!ECTIONS• 

0 NO SENsE CODE ST~D• 

420613 
420655 
420659 

~AC~ 2644 
NAME 2314/2844 
MODE MA!\JUAL 
Pe Ne 2250307 
IDM CORP• SDD 

DA~e 08/03/67 SHEET 
U>G 215'. VERSlor. 

E~'O PROC!DUAE~lfED 

(010) 

l QS080 

• • 
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Q 
s 
a 
0 

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

QT290eAKE:-------=---------...-----------------------...... _...--...------------------------------·-----------------------...-.~.---------------.-----.,.. COX> 

QBOOO.AAe
1

._..._ ____________________________________ ,__,._..,.._.. __ _..,..._.. __ ...., ____________ _. __ -...,...._..-__ .,_ __________ .._.._.._..._ ..... ____ ~-.----_.....-...-_.ag 

COlC) MACH11'4E RESET ENTRY FROM WORD OOOe 

QS080e~GE 
P«JAMAl. ENTRVe co101 Le 010- J ~11~ l xo- 596 011-

~l 
01000000 00000001 £ 00010000 

~ 64+ZG ST3 
i l<l.o1'12"k&.. i ERel+h A l!Re16+GL 

asoao.~ • COiO) 
ERROR cm POSTED TRYo I 

J2- X* --A Jl- XO ~ J4- 011 -AD J5- X* -AE 
ROP oP-IN OR c.u. RESET OR!EflTATIOf'tl SfT GL.3 IF C•U• 

Vt •fl INl"O 1N KL• IF 8USY HAS BEE~ SENT 
J111 fN»rclres ANY• CHECK FOR C•U• AND C•U•END S 

CHAINIPfG WITH BUSY SEQUENCE IN OWEDe LOOP IF C•U• 
~~~!- PROG~S A~ RESET BUSY SEQ~NCE JS BX REGe I" PROGR SSCER •1) 

I! 1~- 5AjF r 's+12a.BXC 
C l•STO 
A SE&.TO ,3- 01•-A 

WAIT FOR o.e. 

Xl-=- 5!7 

E uu1111 I A 25 FC 

1 5TO 
I 
,J6-- O*X --A 

RESET Ft REG ~ 
fILE INTERFACEe 
ST0-1 WAS SET AT 
N3 IF ONe 

oox -
E01-J f l<l.+64•D • 

~..,__ ox -A 
CH EK TO sEE IP 
F~L CO~CTION IS 
T BE MAINTAINEDe 
SE£ QS060e Bt..OCK 
N8• 

420613 
420655 
420659 

10/11166 
03/01167 
01131/67 

ox- 515 
10011111 

" l,,.Gllt 

! ~o • 
R y 
I .,._ ~--.. 

S!T 611' BITS Ode 
AND 2a~O~ INlilCA FU 
MASK !SSUEJ)o BITS 
3-7 AU. r,f S MEAl'fS 
NO SEEK N THIS 
0t•m•• 

MACH 2844 
NAME 2314/2844 
MOD! MAMJAL 
Pe~• 2250308 
IBM CORP• SDD 

• • • • 

1VOAMAL EXIT• 

CHAI~ING AT 0-wfNEt. END 
EXIT 

DATE 08/03/67 
LOG 215L. 

••• • 

QSlOO 
COOX•OJ.XI 

AHE 

1 QSOCJO I 

v.~ 
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•• •• ••• • • • • • • • • • • • • • • • • • • • • • • • • • 
THIS PAGE CDMpLETES 'fHE DESELECTfON HOUSEKEEPING 
AND OPERATES THE PROPER REQlEST- N CONTROLS 
BEFORE RETURNING TO THE BASIC WAIT LOOPSe 

XO - 5CO 

1 SC+oP I 
----------------------1 1~-----------------------....... --------------------------------~--------------------=----GB030i----""'ADE 

C,,_ 00 -A (OOJ 

CHECK FOR ANY MORE 
ATTENTION CONDITIONS 
TO BE RESET AT FILESe 

OOX - 581 OXX - 5B9 Xl _... SCI E 0~000001 E 11110000 E 11111110 
~ l+FT :t,1 Al URe240+UR: *--G-Al 254+FT 

1 C O+STO I ~ ST1 
E2- OXX -M E3- X* -AB E4- 01X -AC 

KL REG BITS 0,1 ARE NOT BOTH D~• DESELECT DROP ALL FI~E 
FILE ANO RESET FILE ADDRESS IN UR REG• TAGS• 
ST7:0 MEANS THAT SYSTEM RESET IS IN PROGRESS• 

OlX - SBA 
01000000 

A l<Le64+D 
QS090eAHE--------...-----------------cir-------------------=--I 
(00Xt01X) C DNST21 

! o+~:- 5BI I '°""'_,,,, __ , ~,~ ________ ._.. ________ =() 

C o+ST2 
R ST2 7 ST2 I 
J4- *X -AJ 

RESET FILE MASk 
AND OTHER INFO :m ne FR REG 

OX - SBD 
E 11000000 
A IE•l92+DR t DNST21 

1g.. ...... ____ _..._.. ............. ----...-----.---.....------------------------------------<1IBOOS--~FE 

G6- O>< -AF 
CHECK TO SEE IF 

IN-LINE Mot>E 

1x- 58" 
E OOOlOOCX> 

EXIT TO MAKE 
DECISIONS ABOUT 
ENTRY TO lN-t.INE 
DIAGNOSTICS 

(OX) 

.JJ-- ox -AH 
TEST TO SEE IF 
COf.ITINGENT CHANNEL 
CONNECTION IS 
REQUIRED(KLl•l)e 
ST2-1 MEANS THAT 
THE STATUS BYTE IN 
THE DW REG HAS 
BEEN STACKED AND 
MUST BE PRESENTED 
AGAlNe 

A ER•16•IG 
I *-CJ.-.-------------------------.--------------------------------.--Q!o10 ALE 

f 
DNST21 I (XO) 

l&- XO -AL., 
CCNTINGENT CON­
NEeTION ~EQUIRED• 
RAISE REQUEST-IN 
II" C•U•END lS 
PENDI~GCSEE ClS~, 
BLOCK JS>• 

t DW~:.- Sl-------------f ~~ 1 
Q4- XX -AK Q6-- XO -AM 

STORE STATUS BYTE RAISE REQUEST-IN 
IN BX REG TD MAKE C UNDER CONTRCK.. OF 
THE DW REG AVAIL.. suPPRESS OUT)o 
ABLE FOR TtE 
AD~EsS l'f'TE • 

420613 
420655 

10/11/66 MAQ-4 2844 
03101/67 NAME 2314/2841 

~ODE MANUAL 
PeN• 2250309 
!BM CORP• SDD 

EXIl TO WAIT FDR 
SELECT-OUT• 

DATE 03/03/67 
1.0G 06C'G 

SHEET 
VERSION 

END PROCEDURE-4.JNTlMED 
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INTRODUCTION 

THE PURPOSE OF THIS RESIDENT DIAGNOSTIC 

MICROPROGRAM IS TD DETECT AND IDENTIFY 

• 
COMPONENT FAILURES IN THE 2314. THE DIAGNOSTIC 

CONSISTS OF 7 TESTS. 

1. CE PANEL AND IND IC;· TORS TE~T. (QX003) 

2. ROSAR TEST (Q.X003) 

3. REGISTER DISPLAY TEST. (Q.XOOS) 

4. STORAGE SCAN TEST. (QX003) 

5. ALU TEST. (QXOOS) 

6. REGISTER TEST. (Q.X005) 

7. BRANCH ING TEST. (QXOOS) 

EACH TEST IS DES IGMED TO RUN SEPARATELY BUT 

TESTS 5-7 ""y BE COKBINED TO RUN AUTOMATICALLY 

AS ONE TEST BY SETTING THE START ADDRESS SWITCHES 

AT 601 AHi> NOT USING THE STOP ADDRESS SWITCHES. 

(THE l'IJLTl-TAG SWITCH ft.JST BE IN TAGGED HOOE 

IF THE 2 CHANNEL SWITCH FEJ.TURE IS INSTALLED) 

THE TEST SEQUENCE IS SUCH lliAT A HINlttJM OF 

Cii\CUITRY IS TESTED INITlAUY. THEM THE TESTS 

ARE EXPANDED TO EVENTUALLY ENCOHPASS THE CENTRAL 

FLOW OF THE 2314. DUE TO TrlE MTURE OF SOME 

FAILURES. I.E. INTERHITTEHTS crc. AND THE 

NATURE OF HICROPROGRAHHING ITSELF. AKY PARTICULAR 

fAILUltt pt\Y INFLUENCE THE NEXT TEST. IT IS 

THEREfDRE POSSIBLE FOR ERRORS TO BE PROPA~TED 
AND THE ERROR INDICATION BE FALSE. TO MINIMIZE 

THIS POSSIBILITY, IT IS SUGGESTED THAT AU 

TESTS BE RUN IN SEQUENCE .. 

• 
3 

CE PANEL ROSAR RE~. DISPLAY 

T£ST 1 ---... TEST 2 TEST 3 

• • • • • • 
l 

WITH THE CHECK STOP SWITCH ACTIVE, 

AN I ND I CAT I ON THAT A MALFUNCTION HAS BEEN 

DETECTED WILL BE THE LIGHTING OF THE 
MCH i NE STOP L I GHT. BY US I JC THE AW 

STATEH£NT STC)P.ei..D. THE CA-16 DECODE IS 

BROUGHT UP "4 ICH STOPS THE 2314. ALON& 

• 

VITH THIS, THE Bltf\RY EQUIVALENT OF THE ERROR 

ADDRESS IS DISPLAYED IN THE REGISTER DISPLAY 

LIGKTS. IF ROSAR IS 601, 2 OR 3, USE TABLE 

1-2 TO LOCATE THE ERROR LOOP IN THE FLOW 

DIAGRAHS. 

THREE HETHOOS FOR FURTHER ISOLATION Of 

THE ERROR ARE AVA IL.ABU. 

I. REPLACE THE CARD(S) SPECIFIED 8't THE 

ERROR STOP ADDRESS INDEX (TA6l.E 2. THIS 

PAGE ANO REP.tJN THE PROGAA.tl(S) THAT 

FAILED.) 

2. SINGLE CYCLE THRWGH THE FA IL ING TEST 

SEQU£HCE AND EXAHINE THE CONTENTS OF 

THE REGISTERS IN ORDER TO PINPOINT THE 

PRDBUM. 

3. LC>Or IN THE FAILING SEQUENCE (US ING THE 

BUILT IN SHORT SCOPING LOOPS) Br 

SCAN 

PL.AC ING lllE CHECK STOP SVITCH IN THE 

R'JN POSITION. SET STARTING ADDRESS 

601, 2 OR 3 INTO ROSAR AND THEN PRESSING 

THE START SWITCH. THE PROGAAH VILL LOOP 

CONTINUOUSLY, WITH OR WITHOUT THE ERROR 

TD ALLOW StOP ING FOR THE PROBLEM. 

AW REGISTER 

601 
TEST 4 TEST 5 

63D 

I 
• • • • • 

5 

TABLE 1. 

81Nl\RY DATA TO HEX COtNERSION. 

BITS 012)-4$67 

HEX 

0000-0-0000 

0001-1-0001 

0010-2-0010 

0011-3-0011 

0100-4-0100 

0101-5-0101 

0110-6-0110 

0111-7-0111 

1000-8-1000 

1001-9-1001 

IOIO-A-1010 

1011-B-1011 

1100-<-l IOO 

1101-0-1101 

1110-E-11 IO 

I 111-f'-1111 

SINCE ALL ERROR STOPS ARE 

IN tl>DULE SIX, HEX ADDRESSES VIU 

BE READ AS 6xx. WHERE THE xx IS 

DETERMINED FROl1 TABLE 1, FOR EXAMPLE. 

REG DISPLAY LIGHT CONFIGURATION IS 

0111 1101. BITS 0-3 GIVE US 0111. 

FRC»1 TABLE 1 • 0111=-7. BITS 4-7 GIVE 

US 1 IOI. TABLE 1 GIVES 1101..0. 

THEREFORE 1 THE HEX ADDRESS OF THE 

ERROR STOP IS 670. 

THE FA ILIHG COHPONENTS CAUED 

OUT IN TABLE 2 ARE POSS IBLE MD 

CARDS, BUT ARE NOT NECESSARILY THE 

ONLY FAILURES THAT COULD CAUSE THE 

INDICATED CONDITION. 

BAANCH ING 

602 
TEST 6 

6EI 

[--~ [,___-_ --____ ....___~~ 

6o3 
TEST 7 

680 

TO RUN TESTS 5 THRU 7 CONT I NUOUS.LY 1 

SET START ADDRESS 601 INTO ROSAll; 
SET MODE SELECT SWITCH TO "FllN11 

AND PRESS START. THE HULTl-TAG • 
SWITCH MUST BE IN TAGGED HOOE IF THE • 
2 CHANNEL SWITCH FEATURE IS INSTALLED. 

• 
l 

• • • • • 
TABLE 2. 

HfX PAGE 

60A Q.X020 

6oc o.xo20 

60E Q.X020 

60F Q.X020 

610 QX020 

611 Q.X020 

613 Q.X020 

617 Q.X020 

618 Q.X030 

61 B Q.X030 

6JF Q.X030 

620 Q.X030 

621 Q.XC30 

622 Q.X030 

62 lt Q.X O!t-0 

626 QX030 

628 Q.X030 

632 Q.X04o 

638 Q.XOl+O 

63C Q.Xo4o 

650 Q.XOSO 

652 Q.XOSO 

6S6 Q.XOSO 

658 Q.XOSO 

6SC Q.XOSO 

6SE Q.X060 

662 Q.X060 

664 Q.X060 

666 Q.X060 

668 Q.X060 

66\ Q.X060 

670 Q.X060 

672 Q.X060 

678 Q.X070 

679 Q.X070 

67A Q.XO]O 

67C Q.X070 

67D Q.X070 

67E Q.X070 

6 I 

ERROR STOP ADDRESS INDEX 

FA IL I NG COHPONENTS 

BIJ7, CIB6. ClES 

B2J3, B2G2 

B2G2 

BIJ] 

BlJ7, Cle6 

B2G2 

B2J3 

BlJ7, CIB6, ClES 

Bl J7, B2G2, B2G3 

BIJ] 

Bl J7, B2G3, B2G4 

B2G3. B2G4 

B2J3 

Bl J7, B2G2 

B2J2, f2H4, 82Jl+, B2F5 

B2J2, 82H4 1 B2Jl+, 82F5 

BZL4, B2K3, B2H3, 82C3, 82G4 

B2L4, B2L5, 82115 

B2L4, B2LS, 821'15 

B2L5, B2HS 

8304, B3G6, B3C2, Bl E3 

83 e6 , B3 84 , 81 E2 
BIJ6, B1G2, B1E3 

8106, B1J2, BIE3 

Blt6, B1J2, BIE3, 

et,..;, Bill, BIE3 

81H6, B1J2, 81E3 

81L6, 81L2, BIE3 

B3C4, B384, BlEZ 

BIF6, 8162, B1E3 

81G6, BIF7 1 B1E3 

B1D4, BIG2, BIE3 

IH E6 • 81 ~:2 I 81 E3 
RUN REGISTER TEST 

C1C3 

C183 

RUN REGISTER TEST 
C1C3 

ClB3 

• • • •• 
7 

680 Q.X070 RUN REGISTER TEST 

681 Q.X070 CIC) 

682 Q.X070 c 1 63 

684 Q.XO]O RUN REGISTER TEST J. 
685 Q.X070 C1C3 

686 Q.X070 c 1 B3 

688 QX070 ClES, BIF2 1 81H2 

689 QX070 Bl JI+, C 1 E7 

68A Q.X070 81L3, CIEi+ 

68c Q.X070 CIE5 1 B1F2, 81H2 

680 Q.X070 Bl .0, C 1 86 
68E Q~070 B1J4, ClE7 

690 QX070 CIE5, BIF2, BlH2 B 
691 QX070 BIL3 1 Cl£4 
692 Q.XO]O Bl .0, C1E4 

695 Q.X080 CI 83 

696 Q.X080 CIC3 

697 QX080 RUN REG•STER TEST 

699 Q.Xo80 CIB3 

6~ QXo80 CIC} 

698 QX080 RUN REG !STER TEST 

690 Q.X080 c 1 83 

69E QX080 CI C3 

69F QXOSO RUN REGISTER TEST 
6AJ QXo80 CIB3 

6A2 Q.X080 ClC3 

6A3 Q.X080 RUN REG I STE~ TEST 

6A5 Q.X080 BIHi+, C1E4 

6A6 Q.X08C 81 J4, C1E7 

6A7 Q.X080 Bl J4, C1D3, B1H2 1 8102 

6A9 QX080 B1J7, C1G6, CIKS, CIG7 

c 

6AA Q.X080 Bl J7, Cl 86 D 
6AB Q.X080 C1E5, 81.0, BIH2, BID2 

6AD Q.X08C Bl JI+, CIE7 

6AE Q.Xo80 B2G2 

6AF Q.X080 C1E5, BIH2, 8102, 8103 

681 QX080 BIU, CIE4. 

682 Q.X080 BIL), Cl~.it 

693 Q.X080 ClE5, BIH2, 8102, 8103 

6E9 Q.X060 ONE OF 8 SW REGS 
FAILED. BE SUR£ flJLTl-
TAG SWl'Tat IS IN TAGGED E 
MODE. EXAMINE UR FOR 
ADDRESS OF 8'0 SW ll£G 
AND REFER TO ALD LOGICS 
FOR CARD LOCATIONS. 

DATE EC NUMBER DATE EC NUMBER DIAGNOSTIC HICRO PROGAAH 

NOV66 420613 INTRODUCTION, TABLE I AND 2 

RED APR 67 420656 DATE} NOV66 P/N 1221+4556 

I TYPE 12314/2844 

QXOOl 

• 
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TEST 1. t£ PANEL INDICATOR TEST. 

THIS TEST VAIUFIES THAT AU INDICATOR LIGHTS 
ARE OK. AND THAT THE RESET SWITCH IS FUNCTIONING. 

1. ACTIVATE THE CE PANEL BY SWITCHING FROM 
NORHAL TO CE. 

2 • TURN CE PANEL POWER ON. 

3. PRESS RESET/LAMP TEST SWITCH. VERIFY THAT ALL 
LAMPS TURN ON. 

4. RELEASE RESET/LAHP TEST SWITCH. VERIFY lliAT 
ALL LAHPS TURN OFF EXCEPT HACH I NE STOP LAHP 
AND ROSAR PARITY l.AHP, WHICH SHOULD BE DN. 

5. SET THE REGISTER SELECT SWITCH TO OP. 

6. PRESS THE DISPLAY SWITCH TO BLACK. VERIFY 
THAT THE PARITY BIT IS ON IN THE REGISTER 
DI SPLAY LIGHTS. 

7. I F OK. PROCEED TO TEST q. IF NOT. REFER 
TO ALD PAGES PREFIXED BY SP. 

TEST 2 • ROSAR TEST. 

TH IS TEST CHECKS THAT ALL ONES AND ZEROS CAN 
SE MANUALLY SET INTO ROSAR. 

l. S£T STAftT ADDRESS SWITCHES TO FFF. 

2. PRESS SET ADDRESS SWITCH. VERIFY THAT 
AU ROSAR LIGHTS ARE ON. 

3 . SET START ADDRESS SW ITCHES TO 000. 

4. PRESS SET ADDRESS SWITCH. VERIFY THAT 
ALL ROSAR L 1 GHTS ARE Off" QCEPT FOR 
THE PAftl lY LIGHT. , 

5. SET START ADDRESS SWITCHES TO 001 • 

6. PRESS SET ADDRESS SWITCH. VERI fY THAT 
PARllY LIGHT GOES OFF. 

1. I F OK, PROCEED TO TEST 3 • If AODRJSS 
CANNOT BE SET CORRECTLY• PROBABl.£'WAlll NG 
CARDS ARE: . 

ROSAR 
8-11 
0-7 
p 

C1L4, C1K3. SEE KKODl 
C1K3, ClH5, t1L2, KK021 
Cll4, ClK3. ClK3, Cl..14. 
SEE KKOOl AND KK022e 

• • • • 
3 

• • • • • • • • • 
!EST 3. REGISTER DISPLAY TEST. 

THIS TEST CHECKS THE REGISTER DISPLAY LOGIC BY MANUALLY SE1TING 
BIT PATTERNS !NTG THE OP-REG AND DISPLAYING THEM IN THE REGISTER 
DI SPLAY LIGHTS. 

1. PRESS RESET SWITCH. 

2. SET THE DATA SWITCHES TO FF (THESE ARE TWO LOW ORDER START 
ADDRESS SWITCHES). 

3. SET REGISTER SELECT SWITCH TO OP. 

4. PRESS ENTER BLACK SWITCH. 

5. PRESS DISPLAY BLACK SWITCH. VERIFY THAT All REGISTER 
DISPLAY LIGHTS ARE ON. 

6. REPEAT STEPS 2-5 WITH DATA SWITCHES SET TO 00, VERIFY THAT 
ALL REGISTER DISPLAY LIGHTS ARE OFF EXCEPT PARITY LIGHT. 

7. REPEAT STEPS 2-5 WITH DATA SWITCHES SET TO FF. VERIFY iliAT 
All REGISTER DISPLAY LIGHTS ARE ON. 

8. PRESS RESET SWITCH. VERIFY 'lliAT ALL REGISTER DISPLAY LIGHTS 
ARE OFF EXCEPT PARITY LIGHT. 

9. REPEAT STEPS 2-5 WITH DATA SWITCHES SET TO 01. VERIFY THAT 
PARITY LIGHT GOES OFF. 

10~ IF ALL OK, PROCEED TO TEST 4 (QX003). If NOT, SET REGiSTER 
SELECT TO BY, AND REPEAT STEPS l-i. THIS WILL ELIMINATE OP 
REG AS ERROR SOURCE. 

il. if REGISTER DISPLAY IS HOW CORRECT, GO TO TEST 6 {QX005)o 
IF.REGISTER DISPLAY IS INCORRECT. REPLACE ONE OR MORE Of THE 
ro(LOWING CARD • 

8203, B2H2, 8263, B2K6, S2J6, B2C5. 

TEST !i. STORAGE SCAN TEST. ,.: ... -·~ ..... ,....,·."·:-
THIS TEST SEQUENTIALLY DRIVES EACH WORD WITHIN A MODULE TO VERIFY 
THE CORRECTNESS Of THE SALS OUTPUi. THE SCAN MiCROPROGR.i.\ii iS A 
SEQUENCE OF TWO WORD LOOPS, CONSISTING OF THE HOHE WORD (SHOWN 
AT RIGHT) AND THE WORD UNDER TEST (EACH OTHER WORD IN THE 
MODULE INDIVIDUALLY). THE HOKE !.«>RD ADDRESSES THE TEST WORD VIA 
THE ALU OUTPUT ANO INCREMENTS THIS ADDRESS BY ONE EACH LOOP. THE 
GP REGl~TER IS USED AS THE ADDRESS COUNTER. THE NORMAL BRANCH 
FROM THE TEST WORD iS SUPPRESSED ANO TH! "ICROPROGRAl1 IS FORCED 
TO RECYCLE ro THE HOHE WORD SET INTO THE START ADDRESS SWlTCHES. 

SET UP AND RUN INSTR.UCTIONS. 

1. SET MODE SELECT SWITCH TO SCAN. 

2. SET START ADDRESS SWITCHES TO HEX ADDRESS OF HOHE WORD OF 
HOOULE YOU WISH TO RUN. EXAHPLE, FOR TEST OF MODULE 0, 
SET START ADDRESS TO 006. 

). SET THE CHECK STOP SWITCH TO CHECK STOP 

4. PRESS THE RESET SWITCH •. 

• • 
I 

• • • • • • • • • 
6 ] 1 

5. PRESS SET ADDRESS SWITCH. 

6. PRESS START SWITCH. i'\tl.CHINE SHOULD CYCLE THROUGH All ADDRESSES Of 
~HE MODULE SELECTED. THERE SHOULD BE NO CHECK STOPS. IF OK, STOP . 
L314. SET !'TABT ~DDRESS OF NEXT HOOULE TO BE RUN. REPEAT STEPS 
5-6 UNTIL:Af-1.'~0t>u~~s ARE Sr.ANNED. IF A CHECK STOP OCCURS, AACH!NE 
WILL STOP··~ NHf'.1'11.~HER ROSAR 0-il BITS IN GP-REGISTER, ALONG 
WITH A CH(C~...... . . 1'.'Hrs INDIVIDUAL STEP HAY BE RUN IN SINGLE 
CYCLE MODE "'i F. ·~ .. ·<· · , 

·i;t1. ,.l.•. 

SCAN HOHE WORDS 

MODULE HOME WORD 
ADDRESS (HEX) 

0 
1 
2 ,_ 
4 
5 
6 
7 
8 
9 
A 
B 
c 
D 
E 

006 
100 
200 
300 
400 
500 
600 
701 
800 
900 
AOO 
800 
coo 
000 
EOO 

SEE PAGE QXOiO 
FOR SCAN VORDS -

DATE EC NUMBER DAH 
NOV 66 420613 

APR 67 42o656 

EC NUMBER DIAGNOSTIC HICROPROGRAfi TEST 

l THRU 4 

DATEl NOV 66 PIN ] 2244557 

• 

A 

B 

c 

E 

1.t.uc,t,S 420664 ] TYPE f 231At/2EM 
?" 

·~. 

QX003 

• 



• • 
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TEST 5 ALU TEST 

THIS HICROPROGRAH IS WRITTEN TO SUPPLE.11ENT 

THE TWO WIRE CMECK IN THE ALU, 

PAGE Q.X020 TESTS ST2 At.iD D • O. PAGE Q)C030 

TESTS ST3, CARRY AND TIC. PAGE QXOl+O EXERCISE THE 

ALU CIRCUITRY ALLOWING THE TWO \.';RE CHECK TO 

DETECT ANY ALU FAILURES. 

I. PRESS RESET SWITCH. 

2. SET MODE SELECT SWITCH TO RECYCLE. 

3. SET STAPT ADDRESS SWITCHES TO 601. 

~. SET STOP ADDRESS SWITCHES TO 630 

5. SET CHECK STOP SWITCH TO CHECK STOP. 

6. PRESS SET ADDRESS SWITCH. 

7. PRESS START SWITCH. MACHINF STOP LIGHT 

SHOULD REMAlN OUT. IF SO, GO TO TEST 6. 

IF MCHINE STOP LIGHT ANO DATA LI G~ COHE 

ON, PROCEED TO STEP 8. IF, ONLY THE 

KACH INE STOP LHiHT COMES ON (Wl TH ROSAR 

SttOWING 601) THEN PROCEED TO STEP 9. 

8. THIS FA I LURE W'S DETECTED BY THE ALU 

TWO WIRE CHECK. THE FAILURE I< CAUSED 

8Y AN UNEQUAL SUH AND NOT-SIJ'I. TEST THE 

LEVEL OF Sl.t\ ANO NOT-Sut1. USE TABLE 3 

FOR TEST POINTS ANO FAULT LOCATIONS. IF 

All POSITIONS CHECK OUT OK THEN THE 

FAILURE WAS DETECTED 8Y THE A-BUS PARITY 

CIRCUIT, COHPARE THE REGISTER DISPLAY 

LIGHTS WITH CORRECT VALUE. THE CORRECT 

VALUE KAY BE DETERl'\INED FROM THE P'flEVIOUS 

MIC~OPORGRAHHING WORD. 

9. THIS FAILURE W'S DETECTED IY TH£ 

HICAOPROGMI'\.. THE ERROR ADDRESS WI LL BE 

DISPLAYED OH THE RElilSTER DISPLAY LTS. 

USE TABLE 1-2 (Q.XOOl) TO LOCATE FAILURE. 

• • • • • • • 
3 l 

TEST 6 REGISTER TEST 

TEST 6 TESTS ALL POSITIONS OF EACH REGISTER 

ANO ALSO INSURES THAT THE CD DECODES ARE FUNCTIONING 

CORRECTLY. AN l~ITIAL VALUE OF ZERO IS 

LOADED INTO THE FIR~T REGISTER. THEN 

THE VALUE IS INCREMENTED BY 1 FOR THE 

SUCCEEDING REGISTERS. THEN THE CONTEH~ Of 

THE REGISTERS ARE COMPARED AGAINST A CORRECT 

VALU~ \.tilCH IS IN BY ~EGISTEft. IF ALL REGISTERS 

ARE OK THEN THE A~OVE LIJADING PROCEDURE IS 

REPEATED BUT WITH THE INITIAL VALUE INCRE.11ENTED 

BY 1. T~E AFOVE PROCESS IS REPEATED 255 TIHES. 

THE REASON FOR 0 I FFEREHT VALUES IN EACH 

REblSTER IS TO INSURE THA! ONE ANO ONLY ONE 
REGISTER IS ENTERED AT A!f'f OifE TIH~. 

1. PLACE tllLTl-TAG SWITCH IN TAGGED HODE IF THE 

2 CHANNEL SWITCH FEATURE IS INSTALLED. 

2. PRESS RESfr S\llTCH. 

3. SET HOOE SELECT SWITCH TO RECYCLE. 

4. SET START ADDRESS SWITCH TO 602. 
5. SET STOP ADDRESS SWITCH TO 6EJ. 
6. SET CHECK ST&P SWITCH TO CHECK STOP. 

7. PRESS SET ADDRESS SWITCH. 

8. PRESS START 3WITCH. ""'CHINE STOP LIGHT 

SHClJLD REt\t\IN OUT. IF SO. GO TO TEST 7. 
IF t\t\CHINE STOP LIGHT COKES ON (WITH R<Y~R 

SHOWING 602} PROCEED TO STEP 9~ 
9. THE ERRO~ ADDRESS IS DISPLAYED ON THE 

REGISTER DISPLAY LIGHTS. USE TABLE 1-2 

(QXOOlj TO LG\:ATE FAILURE. 

• • 
l 

• • • • • 
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TEST 7 BRANCHING TEST 

THIS TEST CHECKS THE ABILITY OF THE 

2314 TO BP.AHCH OH BOTH THE ZERO AND ONE 

STATE CF !HE OP RfG AND THE ST REG. THIS 

TEST DOES NOT CHECK THE FOLLClJING; 

l. ANY CHAN TAG OR FILE BRAJCHJNG. 

2. STl • 1. SET BY INDEX FROM FILE ONlY. 

3. ST4 = 1. 

4. DO "' o. 
~. DO = l. 

SET BY DATA FRDH FILE ONLY. 
CHECKED Q)C020 

CHECKED Q)C020 

• 

6. A-x,K-W.CHECK£D frf SCAN TEST (Q)C003). 

THE PROGRAM IN GENERAL WI U. SET THE OP 

-REG TO ALL ONES. WilLE TESTING THE BRANCH 

CAPABILITY OF THE OP REG. TI£ ST REG IS SET 

TO ALL ONES. THESE BRANCHES ARE lliEN TfSTED. 

THEN THE OP REG IS SET TO ZERO ANO \ilillE THE 

BRAN CH CAPAS J LI TY OF THE OP REG IS 8£ ING 

TESTED THE ST REG IS SET TO ZERO. THIS IS 

SUBSEQUENTLY TEST£1>, 

l. PRESS RESET SWITCH 

2. SET HOOE SELECT SWITCH TO ~EtYCLE. 

3. SET START ADDRESS SWITCH TO 60). 

4. SET STOP ADDRESS SWITC~ 10 680. 

5. SET CHECK STOP SWITOf TO CHECK STOP. 

6. PRESS SET ADDRESS SWITCH. 

7. PRESS START SWITCH, kACHINE STOP LIGHT 

SHCULD RE.HAIH OUT. IF SO, THE BASIC 

DIAGNOSTICS HAVE BEEN COf'PLETED. IF 

KACHINE STc.P LIGHT COHES ON (WITH 

ROSAR SHOWING 603) PROCEED TO STEP 8, 
8. THE ERROR ADDRESS IS DISPLAYED ON THE 

REGISTER DISPLAY LIGHTS. USE TABLE 1-2 

(Q}COOl) TO LOCATE FAILlM. 

• • • • • • • • • 
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TABLE 3 

TEST POINTS 
ALU POS SUtl (•L) NOT-SUf'I (+L) FA I LI NG CARD A 

6 B2B3-D07 8283-808 B2B3. B284 
s B284-D07 B2B4-S08 B2B4, 12&4 

1 B2C3-D07 e2c3-B08 82C3, 8283 
4 B2Cli-D07 B2C4-808 820!, B2D!i 

3 82~-007 8204-808 8204, 82E!t 
....... 

l B2Eli-D07 B2E4-B08 82E4, B2F4 

l B2Fli-007 B2F4-B08 B2F4, !2G4 

0 82Gli-D07 8264-808 - B2G4, B2C3 

B 

c 

D 

E 

DATE EC NUMBER DATE EC NUMBER - 0 IAGNOST IC HI CROPROGRAH 

NOV 66 420613 TEST 5 THRU 7. 
APR 67 420656 DATE] NOV 66 P/N l 2244558 

l TYPE l 2314/~ 
1~-+-~-+-~4--~-~IBM QXOOS . 
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il"·-------c ..... -------.t~ ~ J 
caxcMOel JNITJAUZ! STZ AND 
CXX) ~· 

.TEST:,ULURI 

, ooM1iii '°"I I STOP+lS-D 

L xx-!RAOR 
ST2 'AILED 

I! ooltoOOO Juo --- .. 
,_ 1CJC 

!RAOlle 
STZ f'l!LD 
1D Sl!T 

! ocJloiii •11 iS~l9tD 

Q~ XJC ......, 
l!RROll• 
0-0 ,.rc.o 
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COOtOhlU 

2- xx 
?N!TfALm OP MD SET ST3 av PORC!NG 
A!SE ST3• A r=v our. Tl!ST 

ST PROM I.UT .... 

I~. 

I 
t.t- -!RROlle 

ST2 PAD.El TO A£S!T 

XO - 61! 

f mut!1-l I CARRY ST3 
._ •-A 

TEST CMRY AND 
ST:Se 

· X1 - 611' 

I! OOOUl.11 I l S-+D 

G.._ xx-1 
ERROR• 
ST3 f'AIU!D TO 
AESETt 

11-J I llll~11 
i O.ST3 

L:.AMV *x 
TEST CARRYe 

I! ool8o0ii J · i S-+D 

Q5- xx 
ERROR• 
ST3 FAILED 

••••••••••••••••• 
1X - 62A u- 610 xx - 606 lC1 - 627 
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l.3- xx -e 
COMPARE Gl. AND av. 

! 010100>.0 
XO - ''I l STOP+e2•D 

o,_ xx -on 
EFmORe B~ DXS~GREES 
WITH C0'4TROi. RfGe 

0 - •s- Xl - 657 

umm1 d l PA¥•••D I I -1 O• y o-o . 
L 4- X• LS- XX -C 

tNCR!~ME~ av. 
DO•O y,r Ge.. A"'1> IV 
D1SAGRl!f• 

CO•AA! "" AND BY• 

xo-1 ! 01010110 i STOP+e6•D . 

Q~ xx -oc 
E~i10R• GL DISAGREES 
VITH CO~TROL REGe 

xx - 655 i mi~~l d 
' D•O 
L6- X" 

INCREMENT CONTROL 
REGe DO•CI 1' l'R 
DISAGREES W?TH av. 

f ~~100i J 
l
lD UR * 

1- xx -­INITIALIZE URe 

Xl - 659 

l Kl.¥1Y>D I I . 
L7- XX -c 

COMPl~E Kl. AND av. 

XO - C•51 ! 01011000 i ST~S•D 
Q7- xx -~D 

fRRORe l'R DI$l1~ES 
WITH CONTROL Rl~G• 

xx - '"' pmm1 l 
' D-0 \.&- XO -e 

INCREMENT CO'tTQOL 
REGe DO•O 1' KL 
DISAGREES WITH av. 

x1- 65D 

1 DL'llY+D ,. I 
l.9-' XX -CH 

~ARE: Dt,. AND DY• 

xo- ·1 ! 01011100 i ST0!'+920D 

Q9- xx -Df 
!t:mOR• Kl.. DUAGR<&S 
WlTH CC'-4TRQ. R!Ge 

<iX060---oE 
()()CJ 

'----------------0-.... ----..---------------------------0-------------..... ----------------_...-o._.------------------.._----... -----ai-------QXOSO-----uDe! 

10/11/66 I MACH 28~4 
12/l0/66 NAME 2314/28~ 
04/06/67 f'()D! MANUAL 

. ...,.. . 2250314 
IIPil eoAP• SDD 

TEST f'AILU"E 

I 

»ATt 0&/21/61 SHE£T . 
. LOG 1UD VERS10N 

DIAGPfOSTl ~OGRlM 
REGISTER ¥esT. TEST ' 

CX>O 

• 



• 

• JC 

I 

• • --- -- -~----- -- < -

CDCOSO.OIE 
CXX> 

~l 
COO.OU 

• • • 
w.nr---

!==1 01- '1 
'ltiY -
~~ =• 00-0 Jf! SP 1Y ~UMAle-.t 

oo- '] 
I! 01 

I
A S™=•I 

rf1- xx_., 
l!RAORo W DmS 
NOT AGIE! Vint 
CONTROL llEGo 

• • • • • • • • • n-J l~J· n-J ·r=:- f ==' DoO 

1 ........ 
~~r=- COMPIA! DH AND IYe r.=i~ 
IY DZSAGR!le Ne IY DISAGRe!e 

1~=1 n-~ x1- Ml i-- IWDUI . 

i -
R- IXDI ~ URx:,.;-rv. J4- X*-CD 

C04P~ Cl MD • COMPAll! DR WITH 
mlole~ MD IV fi'..i mJR§• 

~-· 

e 01f&1ii0 .1 u1f8oii0 ·.1. 

• • • 
n-"' 

'-·· I 1 • 
$-. xx _J 

COMPMe DP ArtD 9Ye 

r_-.J1 
ERACIRe DM DlSIGREIS 
WITH c::aNTAOt. A£Ge 

x1- 6?3 

1==1-I 
~ JC* -ce Metn DR f'OR 
Nl!ICT PASSo 

• • • • • • • • -----··-----~- ~----·-··-·-- ------
,.~,., _ _,,,.,. a-J Q-J a-J 1.:=:-

l GPWaY•D · f=='_ l . 
~ XJC 1,,... .. 

r.=~ COMtAR! P MD IYe L~= irt.ROI.. 
MD IY DlMGAE!o AND I\' DlSAGAl!l!o 

!l~J .. .., .. 

J..e-&..TO• l'Oll Nl!XT 

• • • n-1 ,_ 
1 • 

1W 

1~ -~ ~Me llif MD rto 

r~ 

• • • 
' . 

CtWrWa 
Qx061 -COJU 

·---

. . . 

'MIT ''=sciso....,· ---112 
CXJU 

C>CX°T° 
.:Pe 

. [UP+l~~ . r~l020Dj~· 
EM~• SP DlSA ~ CX fiSAGR!ES 

L...~W~lTH.:.::;CO'fTROL~:::,~~~G~·~)_------------~W~ITH~CONTfQ.~:,:=:~R!~G~·~·Q-----------.0-------------------------------------------------------------~o,~so,_.--~DA!~ 
cxx• 

TEST l'AJWlll! .. 

• • 



••••••••••••••••• 

aso. 
cc•> 

=~l'el .... 

~ .. 
'. 

r,•M!i---·-=-F-_. __ ._. ____________________ 1-.· = 1 
1.~ O*-:.! 

:lr.,l:f~C MA04lr« ' ~ -J 
r.·~-----------c>-41 :m 

L2- >CX 
S!L!CT DEVIC! 0 
SV R!Ge A£S!T STZ 
ArfD 5T3• 

i~JlU 
U- 1XX 

RAIS! MOD SEL.!CT 
TO II! AIL! TO 
SELECT SW R!Go 

CD'PMI! p Al!G , 
VIlH BYe 00-111' 
DV AND IY DJS•Gll!e• 

••••• ···········-

t ~.-"·1 i =-=- 'l I~ u'I I Be]. 
L .. •r- L L . 
u- X* - L?- *X ~ L- OXX -a. Lt- XX 

INCR!M!llfT COl'4TROL l•ST2 ?fl SW MD IYe MDI' M01> SEl~CT INCAE!'elf DeVl«:e 
REGe 5T'91 II' TEST DlSAGAe!e CARrrl•l 1' BE,roR! CHANG?• Al>DAESS TO SEL!CT 
COMPLETE' 1X - 111 ~IS S'lf Reel COMPL!T!e DEVIce ADDRESS• THI!~ .... 

l JCl -J i:s:!G5 HAV!~ 

1 
O .... *°+l""T o+o+l.,rf EXERCISED• 

Ill .. v 
:.!- oox -IH ~ Of* 

so 
COXI 

COO.OU 

1 ~ 1WST21 

EAROllt !XtTe DROP DACP MOD Sl!LECTe TOT ffAD.UA!t,.,, .. 
0 MOD sa.ECTePOST •----------------------------------------------._..,.... __ .,.....aD-D-~~~~,__--~.H!E !MOR CODE Off fCXT COOX> 

1~~ .1·--------------------------------------------------P-ME--·---------------------------------------------------------------,J':O~,----•ne~ 
1a- 00. .... 

• x 
I 
' 

10/11/661 MAOt -- I DAT! Ol/21161 12120166 NAM! 231•12844 LOG .111D 
04/06167 MOl>E MANUAL ..:-• -ST 6 PeN• 2250316 ,._, ·~ 

IIM COP• 

!XlTTO~ 
TESTo 



•••••••••••••• . . . . . ·~· ..•••.....••• 

• JC 

' 0 

Q)C06t·• coox . 
mu·HE---a---------. 

Q-J .1 iilW" 

•t DllSTll 

1- oox 
MTlAUZ! Oft A!G 

t;~J 
'MST IUMCHlNll 

l 1~.-J*r! 1:-J 1 1•:~ ~ ~· 1 OP2 QP:S i OP4 DPS A OP6 OP7 
3- .. -- .. s- •-a 

%~ITlALt2' ST6 ~ ?~ITIALIZI! STO AND lNITIA~IZE ST7 AND 
'f!.IT IRANCHIN4. TEST BRANCH~. TEST BRANCHING~ 

01 - •11> 

I 2Mt~l.o 

L xx-cc 

10- 'l ! 01111110 i STllP+126>D 
! 1oA8oo10 

681 i STOP+i:to+D 

~ xx -oc Qs- XX -DD 

11.::,- .. I i STO . ST1 

...... -..... f ~ITIA~lZE IT5 AND 
EST BRAF«:HING• 

u-J t !•ST3 
II S'rl ST9 

A,.. ** 
INinAL.11.E STJ AND 

! l~Olo ~ i ST . Ue+D 

Q.,.,,_ xx ~ 

!~·~J OtSTS <Ut i.:• .• sn PROCee n TBT 

REW ~ R!G Al'fD m 
AND T!ST IRNOUNlle 

01- .. , 

i~J.. . 
L..,._ JOC --0. 

, QX070 I . 
. /, 
/ , l 



•••••••••••••••••••••••••••••••••• 

• x 
I 
0 

! Wci.ilOl 01-·J L l~D 

10- ... 

I =iu.D I 
L •-< 

2 10Uoiii J i S_.&SHD 

u- .. 

i1- '"' ! 100 1111 i STDl'+l590D 

-- xx-oc 

00 - 61' 

l~J..d 
' DNSTl! 
~ .. ''3 

Rt"'-! l'lltOUGH OP 
WITH A CARRY IN• 
STZ SHCULD NaT SETa 
TEST •t«:MnJG• 

! 1011~1 01- .. , L-'::. 

·10- .. 

f lWftL I 
... ...,,. xx -at 

L-------------0-------------0-------------0-------------0--------------ct------~070 .. CXXt 
TEST P'At&..URI 

10/11166 I MACH 2844 CM/06/67 ~ 2314128" 
Man! MANUAL 
~.~. 2250311 
tlM CORPe SDD 



• •• 
[ 

•• • •• • • • • • • • •• • • • •• ••• • • • • • • • 
2 I 3 1 I s I ' I 7 

IN•LINE TEST ROUTINES 
TABLE OF CONTENTS 

GENERAL DESCRIPTION-----------------..qy010 

OPERATING REQUIREMENTS AND PRECAUTIOMS----QY020 

OPERATING PROCEDURE------------------------0'020 
ROUTINE DESCRIPTIONS-----------------------Q\'030 
ERROR CODE DICTIONARY---------------------QYO,O 

PURPOSE 

IN THE EVENT OF FAILURE OF ANY ONE OF THE EIGHT OM-LIME FILE KOOULES, THE SPARE FILE 
KODULE CAN BE SUBSTITUTED FOR THE AILING KOOULE. THE 2311.t CONTINUES FUNCTIONING 
WITH EIGHT t10DULES ON-LINE. IN-LINE ROUTINES PERMIT TESTING THE SPARE MODULE \MILE 
THE 2314 CONTlNUES TO FUNCTION IN THE svsn:x. WHEN A ROUTINE IS BE ING EXECUTED, 
THE CONTROL UNIT PRESENTS BUSY TO THE CHANNEL, UPON COMPLETION OF A PARTlCUl.AA 
SECTION OF A TEST, THE CONTROL UNIT RETURNS CONTROL TO THE CHANNEL. RESULTS OF TME 
TEST ARE SAVED IN A DISPLAY REGISTER ON THE CE PANEL. AT THE END OF A Ctv\NNEL·FILE 
OPERATION. THE CONTROL UNIT IS AVAILABLE FOR ANOTHER PASS TrlROUGH A SECTION OF AH IN-LINE 
ROUTINE. THUS, BOTH CHANNEL OPERATIONS AND IN-LINE ROUTINES ARE EXECUTED BY SHARlNG 
THE CONTROL UNIT. 

GENERAL DESCRIPTION CE PANEL CONTROLS FOR IN-LINES 

THE CE-NORHAl-IN LINE SWITCH MUST BE IN THE IN-LINE POSITION. WITH THE SWITCH IN THIS POSITION, 
ALL CONTROL lOGGlE SWITCHES ARE INACTIVE EXCEPT CHECK RESET, THE FOLLOWING CE FUMCTIONS ARE ACTIVE: 

1. HOOE SWlitH POSITIONS LMD, RTN, EIU., AND RESULT. 
LOAD-CAUSES ROUTlNE tODE TO BE STO~ED FROM THE DATA SWITCHES. 
RTN •CAUSES ROUTINE CODE TO BE DISPLAYED. IN A SENSE THIS A ~EUTRAL POSITION FOR THE MOOE SWITCH. 

THE DATA SWITCHES CAN BE CHANGED 'WHEN IN ROUTINE HOOE. 
ERR ·CAUSES ROUTINE TO BE EXECUTED. IF AH ERROR IS DETECTED, THE ROUTINE STOPS WITH THE ERROR 

CODE LATCHED IN THE DISPLAY REGISTER. CONTROL IS RETURNED TO THE CHANNEL UNTIL THE ERROR 
IS ClEARED BY CHECK RESET. 

RESULT-CAUSES ROUTINE TO BE EXECUTED BUT AN ERROR DOES NOT CAUSE A STOP. AN ERROR CAUSES THE 
RClJTINE TO RE-INITIALIZE TO ITS STARTING POINT AND CONTINUE OPERATION, 

2. DATA SWITCHES ARE ACTIVE TO ENTER ROUTINE CODES AND TEST DATA. A HICROPROG~ STATEMENT OF 
o-GP LOADS GP FROH THE DATA SWITCHES. 

3. THE STOP ADDRESS SWITCHES ARE ACTIVE TO PROVIDE A SYNC AT SYNC HUB AND TO TURN ON PROBE LAHP. 
CHECK RESET TURNS OFF THE PROBE. THE STOP FUNCTION OF THE SWlTCHES IS NOT ACTIVE. 

4. THE DISPLAY REGISTER IS ACTIVE TO DISPLAY ROUTINE CODES AND ERROR CODES. REGISTERS CANNOT-BE 
DISPLAYED IN THE IN-LINE HOOE. 

• 

DATE EC NUMBER DATE EC NUMBER IN LINE GENERAL INFORMATION 
NOV 66 4.20613 

DATE} NOV 66 P/N 122ltl455g 

I TYP£ j 231'*/2~ 

QY010 

A 

8 

c 

0 

E 
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OPERATING REQUIREXENTS & PRECAUTIONS 

l. us~ A CE DISK PACK OR FORMATTED SCRATCH PACK ONLY. SOKE ROUTINES WRITE AND COULD 
DESTROY DATA ON A PACK. 

2. IN-LINE ROUTINES REQ.UIRE A SPECIAL FORMATTED DISK PACK. CE PACKS ARE PROPERLY 
FORMATTED WHEN THEY ARE SHIPPED FROM .THE PLANT. UTILITY PROGRAH FFFI IS PROVIDED TO 
RECONSTRUCT TEST DATA ON THE CE PACK IF IT IS INADVERTENTLY ALTERED. FFFI WILL NOT 
RECONSTRUCT All GNttENT TRACKS. 

3 .. THE FOLLOWING DJSK PACI<. REQ.UIREHENTS MUST BE KET: 
A. ALL TRACKS (EXCEPT ALlCNKEtlT TRACKS) HUST HAVE VALID HOHE ADDRESS. 

ALIGNMENT CYLINDERS ARE 71. 72, 73, 74, 75, 117, 118, AND 119. 
B. CYLINDERS DOI AND 199 HUST HAVE A 7C'DO BYTE RO PRERECORDED • 
. t. CYLINDERS 001. 005, 195. AND 199 HUST BE DEFECT f'REt. 

lt. THE SPARE DRIVE SELECTOR PLUG HUST BE INSERTED INTO DRIVE TO BE TESTED. 

5. SYSTEM PROGRAM MUST BE CAPABLE OF HANDLING A CONTROL UNIT BUSY CDNDITION TO RUN 
IN-LINES. 

6. IN-LtNES CANNOT BE USED AT THE SAKE TIME AS THE MACHINE LAtmUAGE DFT'S. 

]. DO NOT HOVE THE DATA SWITCHES WITH THE HOOE SELECT SWITCH. IN ERROR OR RESULT. 
ERRORS rAN BE CAUSED BY HOVING THE DATA SWITCHES DURING ROUTINE EXECUTION. 

8. CARE SHOULD BE OBSERVED WHEN ENTERING TEST DATA. BY SETTING SWITCHES TOO HIGH~ 
AN INVALID CYLINDER ADDRESS, STROKE LENGTH, OR HEAD ADDRESS Will r.AUSE ONE OR HOR£ 
OF THE FOLLOWING: 
(1) SEEK INCOMPLETE (2) END OF CYLINDER (3) SELECT LOCK 

ANY OF THE ABOVE CONDITIONS HUST BE RESET BEFORE OPERATION OF ANY ROUTINE CAN CONTINUE. 
ROUTINE 20 Will RESET CONDITIONS (2) AND (3). ROUTINE 40 WILL RESET CONDITIONS (1) AND 
(2). 

• 

9- THE DI SPLAY UGHTS SHOULD NOT BE INTERPRETED AS AN ERROR IN RESUl T MODE. THE LOGICAL .'OR'' 
OF SEVERAL CODES COULD APPEAR IN LIGHTS. 

'10. AVOID EXECUTING ROUTINE 60 IN RESULT MODE, OR USING CHECK RESET TO RESET AN ERROR 
CONDITIOM IN ERROR MODE. REFER TO ROUTINE DESCRIPTl.ON. 

11. IT IS RECOHHENDED THAT THE INDICATOR SECTION OF THE CE FILE TEST BOX BE USED WHENEVER 
IN-llNES ARE BEING USED. THE INDICATOR CAN PROVIDE USEFUL INFORHATtON REGARDING 
FAILURES. THE ERROR CODE DICTIONARY RECOMMENDS SPECIFIC APPLICATION OF THE INDICATGR BOX 
TO DIAGNOSE PROBLEMS. , 

• • • 
I 

• • • • • • • " 
5 6 I 7 

OPE RAT I NG PROCEDURE 

1. LOAD ROUTINE CODE 
A. SET THE CE-NORMAL- SWITCH TO IN-LINE. 
B. SET Tii£ !'ODE SWITCH TO ROUTINE (RTN). 
C. SET THE HIGH ORDER DATA SWITCH TO THE DESIRED ROUTINE. THE LOW ORDER SVITCH CAN BE IN MY 

POSITION. 

• 

D. SET THE M>DE SWITCH TO LOAD, VERIFY THAT TH£ CORRECT ROUTINE CODE APPEARS IN THE DISPLAY REGISTER. 
E. ROUTINE CODE 0 JS AN INVALID ROUTINE. EXECUTION OF THIS ROUTINE \llU RESULT IN AN ERROR IND iCATION 

2. ENTER TEST DATA • 
A. SET ttlDE SELECT SWITCH TO ROUTINE. 
B. SET DATA SWITCHES TD DESIRED POSITION. REFER TO ROUTINE DESCRIPT10NS FOR SPECIFIC SETI'ING OF 

DATA SWt1tHES. 

3 • EXECUTE flOtrr INE 
A. SET HOOE SELECT TO ERROR (ERR) ttJDE. THE FIRST DETECTED ERROR WILL CAUSE AN ERROii COD£ TD 

APPEAR IN THE DISPLAY REGISTER. CHECK RESET WIU RESET THE DISPLAY REGISTER. 
B. TO VERIFY THAT A ROUTINE IS OPERATING CORRECTLY SET THE STOP ADDRESS SWITCHES TO THE ADDRESS 

SHOWN BElDV AND OBSERVE THE PROBE LIGHT. CHECK RESET RESETS 'lHE LIGHT. 

TO VERIFY 

RECALIBRATE OR SEEK 
READ HA 
READ DATA 
WRITE DATA 
FULL CYLINDER OPERATION 
CAR. STATUS TEST 
SAFETY U1\0J ITS TEST 

(AFTER ALL HEADS) 

STOP ADDRESS 

5£7 
350 
352 
6EA 
7C3 
3E2 

1 • SI NGlE TEST 7~B 
2. SE QUENT l Al HOOE J4F 

AN ERROR HAS OCCURED 6Cl 
CHAINED MODE 786 

C. AN AlTERNl\TE METHOD OF EXECUTION IS RESULT MODE. THE ROUTINE IS EXECUTED BUT ERRORS DO NOT 
CAUSE A STOP. THIS MODE IS US£fUL IF A SCOPE LOOP IS DESIRED. RESULT MODE IS MOT PERMISSIBLE Hi 
SOt\E ROUTINES. REFER TO ROUTINE DESCRIPTIOMS. 

It • ERROR ANALYSIS 

REFER TO ERRM CODE DICTIONARY FOR MEANING OF EMORS.AND PROOABLE CAUSES. 

DATE EC NUMBER DATE EC NUMBER OPERATING INFORMATION 

NOV 66 i.20613 

JAN 67 lt2o652 DATE} NOV 66 PIN J224't560 

HAR 67 4:20655 l TYPE 1231'+/28" 

JAN 68 420662 IBJ4 QY020 
l2NOV68 420664 

• •· 

A 

B 

c 

D 

E 
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GENERAL ll0UTIN£ D£SCRIPTIGI 

GENERAL ROUTINE DESC!IPTIO! 

THE ROUTINES HAKE USE OF THE KAIN KICROPROGRAH SEEK (QG050) AND WRITE (Q.P02t>) ROUTINES TO PERFORM 

THE FUNCTIONS OF SEEKING AND WRITING. THE IN LINE BRANCH (HNEHONIC lNLIN) CONTROLS THE "ICROPROGRAft 

EXIT FROI'\ THESE ROUTINES AND RETURNS THE HICROPROGRAH {IN "THE IN LINE MODE) TO lN llNE CONTROL 

DECISIONS INSTEAD OF ALLOWING THE HICROPROGRAM TO CONTINUE ON INTO END PROCEDURE. THIS Bf'ANCH ALSO 

PREVENTS THE KAIN PROGRAM SEEK AND WRITE ROUTINES FROM ENTERING THE Ill LINE AREA. THElE IS A SEPARATE 
READ/CLOCKING ROUTINE TO PERFORM THE FUNCTION OF READ ING IN lltE IN LINE MODE (Q.'f 139) 

THE KEY TO UNDERSTANDING THE OPERATION OF THE SEPARATE ROUTINES IS THE 31f5 EXECUTION CONTROL CODE. 

ntESE THREE BITS ( IE 31t5) ARE GATED TO THE OP REGISTER JUST PRIOR TO ENTERING EACH INDIVIDUAL 

ROUTINE, EACH ROUTINE THEN DECODES THE 345 CODE IN ORDER TO DETEfUUNE ~T FILE FUNCTIOll 

SUBROUTINE (SEEK, READ, WRIT£, HEAD ADVANCE, ETC.) TO PERFORH. THIS CODE IS UPDATED BY EACH FIU 

FUNCTION SUBROUTINE SO THAT THE ROUTINE EXECUTION CONTROL f'\AY PERFORH THE NEXT SECllJENTIAL FILE 

FUNCTION. PRIOR TO A ''RETURN TO CHAHNEL~THE 3"5 CODE IS STORED BACK IN THE IE 31t5 BITS AND REMAINS 
UNALTERED BY THE HAIN HICROPROGRAH DURING NORl1AL CHANNEL OPERATION. REFER TO DIAGRA" AT RICiHT OF 

I 

PACE. 
QBOOS • . 

BRANCHING TO EACH IHDI VI DUAL ROUTINE IS ACCOMPLISHED BY THE (A • X) BRANCH (ClYlOO). 

• 

MODE AND 
ROUTINE 
DECODE 

• • • 
5, 

3lt5 CODE 
ANALYSIS 

,...- AND UPDATE 

• • • • • • 
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BLOCK Dl~GRAH OF IN LINE EXECUTION 

RETURN 
TO 

CHANNEL 

SEEK 

---"""4 RECALIBRATE f--O 

MISC. 

READ ffA 
HEAD AND 

.,_ _ __.,. CVL. tff£CK 

• • - " 
1 

--,------ -t----------~-- -------.--- --------

READ DATA 

WRITE DATA 

DATE EC NUMBER DATE EC NUMBER GENERAL ROUTltiE DESCRIPTION 

NOV 66 lt20613 

DATEj NOV 66 PIN j 224lt561 

l TYPE j 2314/28" 

·---+---.,.._--+----· 1BJ4 QY030 

" • 

A 

B 

c 

D 

E 

fl 
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ROUTINE lO ______ CHAlNED MODE 

SET UP: 1. LOAD CODE IX (X CAN BE ANY SETTING) 

2. SET DATA SWITCHES TO HEX 80. 
CAUTION: FAILURE TO SET DATA SWlTCHES TO HEX 80 
WILL RESULT IM IHPROPEP. OPERATION 

3. EXECUTE IN ERROR HDDE ONLY. 

NOTE: ALLOW SUFFICIENT TIME TO HAKE ONE COMPLETE PASS THRU 
EACH ROUTlt(E LISTED BELOW. SET STOP ADDRESS SWITCHES 
TO 786 AND OBSERVE THE PROBE LIGHT TG VERIFY COMPLETION 
OF ROUTINE 10. 

PURPOSE: THIS TEST PROVIDES A SE~ENCE OF TESTS THAT ARE CHAtNED 
TOGETHER TO PROVIDE RAPID FAULT ISOLATION WHEN NO PARTICULAR 
AREA IS SUSPECTED, AND TO VERIFY SUCCESSFUL MAINTENANCE OR 
REPAIR ACTIV!'TY ON THE SPARE FILE. 

FOUR I ND IV !DUAL ROUTINES ARE ACTUALLY EXECUTED SEQUENTIALLY 
IN THIS TEST. THE FOUR ROUTINES ARE THE SAFETY CIRCUITS 
TEST, THE CAR STATUS TEST, THE WRITE DATA 
TEST, AND THE RANDOM SEEK TEST. TKE FIP.sT THREE TESTS ARE 
PERFORMED ONLY ONCE. THE SEQUENC·E TERMINATES IN THE RANDOH 
SEEK ROUTINE AND WILL CONTINUE THERE UNTIL THE CE INTERVENES. 

SUMMARY OF ROUTINE SEQUENCE: 
1. EXECUTE ROUTINE w~ (ALL TESTS) ONCE 
2. EXECUTE ROUTINE 30 ONCE 
3. EXECUTE ROUTINE DO (FULL CYLINDER HOOE) 
4. EXECUTE AND LOOP IN ROUTINE 90 

ROUTINE DESCRIPTIONS ~ 

ROUTINE 2o _________ SAFm CIRCUITS TEST 

SET UP: 1. LOAD CODE 2X (X CAN BE ANY SETIING) 

2. ENTER MODE Of OPERATION (SEQUENTIAL OR SINGLE 
TEST) AND DESIRED TEST FOR SINGLE TEST OPEAATION 
IN LOW ORDER DATA SWITCH. 

{REFER TO "SUKHARY OF ROUTINE SEQUENCE" FOR 
DEFINITION OF TESTS AND ORDER OF TESTS IN 
SEQUENTIAL KODE) 

~ ml 
0 SEQUENTIAL MODE (All TESTS) 
1 TEST 1 
2 TEST 2 
3 TEST 3 
Ai TEST 4 
S TEST 5 
6 TEST 6 
7 TEST 7 
8 TEST 8 

3. EXECUTE IN ERROR MODE. 

4. RESULT HOOE CAN BE USED IF ERRORS ARE OCCURING 
AND CONTINlOUS OPERATION IS DESIRED. 

PURPOSE: THE TEST CREATES AN UNSAFE CONDITION IN 
THE DRIVE AND THEN CHECKS THAT THE 
SAFETY CIRCUITS DETECT THE UNSAFE 
CONDITION. THE RESULTING SELECT LOCK 
IS THEN RESET AND THE TEST CONTINUES. 
IF THE LOW ORDER DATA SWITCH IS HOT 
SET TO 0, ONLY ONE TEST WI LL BE -
EXECUTED~ IF THE LOW ORDER DATA 
SWITCH IS SET TO 0, ALL THE TESTS WIU. 
BE EXECUTED IN THE ORDER LISTED BELOW. 

SUMMARY OF ROUTINE SEQ.UENCE: 
l. TEST 4: RESET SELECT LOCK 
2 • TEST 5 : NO AC TRANS I Tl OMS 
3. TEST 6: SHORT DURATION ERASE GT. 
if. TEST 7: ERASE GT. AND NOT SEEK READY 
5. TEST 8: WRITE GT. AND NO ERASE GT. 
6. TEST l: 2 WRITE AND 2 ERASE CURRENTS 
] • TEST 2: SHORT DURATION WRITE GATE 
8. TEST 3: MULTIPLE Y SELECT 

3lf5 CODE 
100 
101 
110 
111 
000 
001 
OlO 
01 l 

ROUT1NE 30-----tAR, STATUS TEST 

SET UP: 1. LOAD CODE 3X (X CAN BE ANY SITTING) 

2. DATA SWITCHES ARE INOPERABLE 

3. EXECUTE IN ERROR f'KJDE. 

4. RESULT HOOE CAN BE USED If ERRORS ARE DCC~ING AND 
A CONTINIOUS OPERATION IS DESIRED. 

. 

PURPOSE: THIS ROUTINE TESTS THE ABILITY OF THE CONTROL UNIT TO SELECT THE 
THE SPARE DR iltE, SET AND RESET CAR, AHO 9ETECT END OF tYL lHDE!}.u 
THE LINE DRIVERS AND RECEIV£RS ARE EXERCISED AND THE FILE STATUS 
LINES ARE CHECKED. 

SUHMRY OF ROUTINE SEQUENCE: 
1. SAVE PRESENT CYL. ADDRESS IN Gl 
2. RESET CAR 
3. CHECK IF CAR IS RESET 
~. SET CAR 10 255 
5. CHECK If CAR SET PROPERLY 
6. SET HEAD 20 
7. CHECK FOR END OF CYLINDER 
8. CHECK FILE OPERABLE 
9. RESTORE PRESENT CYL. ADDRESS TO CAR 

10. EXIT-INITIALIZE 345 CODE TO 100 

DATE EC NUMBER DATE 

NOV 66 420613 

)Jt5 CODE 
100 
100 
101 
101 
110 
liO 
111 
000 
000 
001 

EC NUMBER. ROUTINE DESCRIPTIONS 

JAN 67 420652 DATE}NoV 66 

HAR 67 4Z°'5S 1 

A 

B 

c 

D 

£ 

• 
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ROUTINE itO ------RESTORE-SEEK nsr 

HT UP: l. LOAD CODE 4x (X CAN BE AMY SETTING) 

2. ENTER CYLINDER ADDRESS FOR SEEK IN DATA SWITCHES. 
EXAMPLE: HEX 00 THRU C7 {EXCEPT CE CYLINDERS) 

). EXECUTE ROUTINE IN E~ROR MODE. 

4. ~[SULT ..OOE CAN BE USED IF ERRORS ARE OCCURING 
AND CONTINIOUS OPERATION IS DESIRED. 

PURPOSE: RETURNS T~E ACCESS TO 000, THEN SEEKS TO THE ADDRESS 
SPECIFIED BY THE DATA SWITCHES. BOTH THE RESTORE AND 

• 

THE SEEK ARE VERIFIED BY READING AND COHPARING HA ON HEAD 0. 
A SEEK TO A CE ALIGNMENT CYLINDER Will RESULT IN ERROR 
CODE 61 (NO RECORD FOUND) BEING DISPLAYED. 

SUHP1.ARV OF ROUTINE SEQUENCE: 
1. TEST FOR DRIVE UNSAFE, OFF-LINE OR BUSY, RESTORE 
2. READ HA-COMPARE CYL. BYTE WITH OA 
3. SEEK TO CVL. SPECIFIED BY DATA SWITCHES 
4. READ HA-COMPARE CYL. BYTE WITH OA 
5. EXIT-SET 345 CODE TO 100 

31J5 CODE 
100 
101 
110 
11 t 
000 

NOTE: AFTER THE HODE SELECT SWITCH IS RETURNED TO RTN MOOE 
THE ROUTINE Will CONTINUE TO EXECUTE UNTIL STEPS 3 ANO 4 
HAVE BEEN COHPLETED. 

• • • • • • • • • • • • • • • • • • • •• 
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ROUTINE DESCRIPTIONS 

ROUTINE so _________ HEAD AL IGNHENT (SCOPE LOOP) 

SET UP: 1. SEEK TO CYLINDER 73 (HEX 49) USING ROUTINE 
4o. (SEEK TO CYLINDER 118 IF CIRCUMFERENTIAL 
ADJUSTMENT IS DESIRED). 

2. LOAD CODE 5X (X CAN BE ANY SETTING). 

3. SET DATA sw1rcHES TO HEAD ADDRESS THAT IS 
TO BE CHEC~ED. {HEX 00 THRU 13). SELECT 
HEAD 09 OR 10 (HEX 09 OR OA) FOR CIRCUHFEREN~ 
T IAL ADJUSTMENT. 

4. EXECUTE iN RESULT HODE. 

5. SCOPE READ SIGNAL AT A2-B2D07 AND/OR A2""82B07 
US I NG INDEX AS A SYNC. 

PURPOSE: THIS ROUTINE ALLOWS VERIFICATIOti OF HEAD ALIGN­
MENT BY EXAMINING THE DIFFERENTAIL READ SIGNAL 
AT CYLINDER 73 OF A CE DISK PACK. 

THE ACCESS MUST FIRST BE POSITIONED AT CYLINDER 
73 USING ROUTINE 4o. ON THE FIRST PASS THRU 
ROUTINE 50, THE PROGRAM SEEKS TO THE HEAD 
SELECTED BY THE DATA SWITCHES. ON EVERY IN-LINE 
PASS THEREAFTER, THE ROUTINE RAISES READ GATE 
FOR 3 TO 4 REVOLUTIONS. {READ GATE IS RAISED 
UPON ENTRY AND IS NOT RESET UNTIL FOUR INDEX 
SIGNALS HAVE BEEN DETECTED). 

IN ORDER TO SWITCH HEADS, IT IS NECESSARY TO 
RET~RN THE ~ODE SELECT SWITCH TO RTN HOOE 
BEFORE ALTERING THE DATA SWITCHES. 01'1-!ERWISE, 
A HEAD SEEK TO THE NE\l SETTING OF THE DATA 
SWITCHES.WILL NOT RESULT. 

IT SHOULD BE NOTED THAi THIS ROUTINE IS PROVIDED 
FOR THE EXPRESS PURPOSE OF CHECKING HEAD ALIGN­
MENT. IN-LINES SHOULD NOT BE USED FOR THE ACn•AL 
ADJUSTMENT OF A LARGE NUMBER OF HEADS. SUCH 
ACTION WOULD REQUIRE FREQUENT TRIP$ BETWEEN THE 
CE PANEL AND THE PHYSICAL DRIVE ANO WOULD ALSO 
SEVERLY DEGRADATE CUSTO~ER THROUGHPUT. IF 
STANDARD ALIGNMENT PROCEDURE OF f'IANY HEAOS IS 
REQUIRED, THEN THE CE FILE TEST BOX SHOULD BE 
USED. 

SUMMARY OF ROUTINE SEQUENCE: 3115 CODE 
l. SEEK TO HEAD SPECIFIED BY DATA SWITCHES. 100 

SET CONTROL CODE • 000. 
2. RA !SE READ GATE AND SEARCH FOR INDEX. 000 

UPDATE CODE TO 001 AFTER DETECTING INDEX. 
3. SEARCH FOR NEXT INDEX. UPDATE CODE TO 010 001 

AFTER DETECTlNG INDEX. 
4. SEARCH FOR NEXT INDEX. UPDATE CODE TO 011 010 

AFTER DETECTING NEXT INDEX. 
5. SEARCH FOR NEXT INDEX. UPDATE CODE TO 100 011 

AFTER DETECTING INDEX. 
6. RESET READ GATE AND EXIT. INITIALIZE CODE 100 

TO 000 SO THAT NEXT PASS THRU IN-LINES WILL 
BEGIN AT STEP 2 ABOVE. 

T 6 I 7 

ROUTINE 60 _________ SEEK-SEEK TEST 

SET UP:. 1. POSITION THE ACCESS TO THE ~OWER Of THE TW9 DESIRED CYLINDERS 
USING ROUTINE ~O. 

2. LOAD CODE 6X {X CAN BE ANY SETTING) 

3. SET DATA SWITCHES TO THE DIFFERENCE BETWEEN THE TWO CYLINDERS. 

4. EXECUTE ROUTINE IN ERROR HOOE ONLY. DO NOT USE CHECK RESET. 

NOTE: USE OF CHECK RESET TO RESET AN ERROR CAN CAUSE ERRATIC EXECUTION. 
ON ANY DETECTED ERROR THE 345 CODE IS RE-INITIALIZED TO 100, THE 
STARTING CONFIGURATION. IF THE ERROR OCCURED ON THE GREATER OF 
THE TWO CYLINDERS, THE NEXT ACCESS WILL START FROH THAT CYLINDER 
AND SEEK AN ADDITIONAL NUMBER OF CYLINDERS SPECIFIED BY THE DATA 
SWITCHES. A SEEK TO CRASH STOP COULD POSSIBLY RESULT. 

5. DO NOT EXECUTE IN RESULT MOOE. 

PURPOSE: PERMITS SEEKING-BETWEEN ANY TWO CYLINDERS (EXC[PT CE CYLINDERS). EACH 
SEEK IS VERIFIED BY READING ANO COHPARING HA ON HEAD O. 

SUMl'IARY OF ROUTINE SE(lUEllCE: 
1. TEST FOR DRIVE OFF LINE, UNSAFE OR BUSY 
2. SEEK TO OA PLUS CONTENTS OF DATA SWITCHES 
3. READ HA-COMPARE CYL. ftTE WITH OA 
4. SEEK TO OA HINUS CONTENTS OF DATA SWITCHES 
5. READ HA-COHPAAE CYL. BYTE WITH OA 
6. EXIT-SET 3~5 CODE TO 100 

DATE EC NUMBER DATE 

NO'i 66 420613 

JAN 67 t.20652. 

JAN 68 4to661 

EC NUMBER 

3ltS a.DE 
MO -
100 
101 
HO 
111 
000 

ROUTINE DESCRIPTIONS 

DATEJNOv 66 P/N T 221tft563 

I TYPE T 23 tla/281111 

1814 QY050 

A 

8 

c 

D 

E 

• 
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ROUTINE 70 ------- SEClUENTIAL SEEK-NO HA COHPARE 

SET UP: 1. LOAD CODE 7X (X CAN BE Atri SETTING) 
2. SET DATA SWITCHES TO A VALID HEAD ADDRESS: 

(HEX 00 THRU 13) 
3. EXECUTE iN ERROR MODE OMLY 

PURPOSE: SEEK EACH CYLINDER OF A CE DISK PACK. THE SiEK 
STARTS. WITH THE ADDRESS IN CAR AND THE ADDRESS 
IS INCREHEHTEO BY ONE ON EACH SUCCESSIVE SEEK 
UNTIL CYLINDER 199 IS REACHED. THE ROUTINE 
THEN BEGINS DECREMENTING CYLINDERS UNTIL CYl. 000 IS 
REACHED. THE ROUTINE STARTS SEEKING FOR!d\RD AGAIN. 
THERE IS NO COHPARc ON HOHE ADDRESS. 

SUKKARY OF ROUTINE SEQUENCE: 3'f5 CODE 

1. CYLINDER LIMIT TEST XOO 
2. SEEi( TC OA + 1 CYL. XOO 
3. DO NOT REAO-HA-TURN OF BIT 5 OF 3lt5 CODE XOI 

NOTE: BIT 3 OF THE 345 CODE INDICATES THE DIRECTION OF THE 
SEEK. BIT 3 • l INDICATES FORWARD SEEKING. S!T 3 • 0 
INDICATES REVERSE SEEKING. BIT 3 IS COHPLIHENTED EACH 
TIHE CYL. 199 OR CYL. 000 IS REACHED. 

I 

• • • • • • • • • 
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ROUTINE DESCIUPTIOll 

ROUTINE ao _____ SE~UEHTIAL SEEK-COKPARE HA 

SET UP: 1. LOAD CODE ax (X CAN BE Atrf SITTING) 
2. ENTER HEAD ADDRESS TO BE USED FOR COKPARING HA 

IN DATA SWITCHES. (HEX 00 THRU 13) 
3. EXECUTE IN ERROR HOOE ONLY. 

• 

PURPOSE: THIS ROUTINE IS THE SAME AS ROUTINE 70, EXCEPT THAT 
EACH SEEK IS VERIFIED BY COMPARING HA ON THE HEAD 
SELECTED BY THE DATA SWITCHES. (READ HA IS BYPASSED ON 
CE CYLINDERS) 

SUHKARY OF ROUTINE SEQUENCE: 3lt5 CODE 

1. CYLINDER LIHIT TEST XOO 
2. SEEK TO DA + t CYl. XOO 
). READ HA-COMPARE CYL. BYTE TO OA XOI 
4. SET 3lt5 CODE TO XOO 
NOTE: REFER TO NOTE PERTAINING TO ROUTINE 70. 

•• • • • " -· 
l 6 l 7 

ROUTINE 90 -----SEHi-RANDO.. SEEK 

SET UP: 1. LOAD CODE 9X (X CA~ BY ANY SETTING) 
2. ENTER HEAD ADDnESS TO BE USED FOR READING HA IN DATA 

SWITCHES. (HEX 00 THRU 13) 
3. EXECUTE IN ERROR HOOE ONLY. 

PURPOSE: TESTS THE ABILITY OF THE DRIVE TO SEEK VARIOUS STROKE 
LENGTHS AND TO READ HOME ADDRESS FOLLOWING EACH SEEK. 

SUHJ'\ARY OF ROUTINE SEQUENCE: 

1. SEEK TO CYLINOER 064 
2. READ HA 
3. EXIT-RETURif TO O'.ANNEL 
4. SEAROl FOR INDEX-GENERATE RANDOH NUMBER 
5. SEEK TO RANOOl1 CYLINDER 
6. READ HA (BYPASSED ON CE CYLS.) 
7. SEEK TO CYL. 6lt 

345 CODE 

100 
IOI 
110 
111 
010 
011 
100 

DATE EC NUMBER DATE EC HUMBER ROUTINE DESCRIPTIONS 

NOV 66 420613 

DATEl NOV 66 PIN I 22ft4561t 

• 

A 

B 

c 

0 

E 

1 TYPE I2311.t/28Jf.lt 

QY060 

• 
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ROUTINE AO, _____ _..__ READ RO, CYLINDER DOI 

SET UP: 1. LO.~ CODE ,,. (X CAN BE ANY srntNGt 
2. EHT-ER HOOE OF OPERATION (FULL CYLINDER OR 

SINGLE HEAD) AND HEAD ADDRESS FOR SINGLE 
HEAD OPERATION IN DATA SWITCHES. 
A. FULL CYLINDER MODE-ENTER HEX 80 
B. SlNGLf HEAD-ENTER HEAD ADDRESS 

(HEX 00 THRU 13) 
3. EXECUTE ltl ERROR MODE. 

• 

PURPOSE: TESTS THE AB I LllY OF THE DR I VE TO READ A 7000 BYTE 
PRE-RECORDED TEST RECORD. THE DRIVE SEEKS TO 
CYLINDER 001. COKPARES HA, AND READS RO. 

IN FULL CYLINDER MODE, THE READING IS ACCOttPLISHED 
ON Alt. HEADS. READ I NG STARTS WI TH HEAD 0 AND 
ADVANCES THRU HEAD 19. HEAD CHECK IS BYPASSED 
IN FULL CYLINDER MODE. 

SINGLE HEAD MODE ALLOWS tONHNiOUS·READING ON 
ONE HEAD. THIS tS USEFUL WHEN A SINGLE HEAD 
IS SUSPECTED. 

SUMMARY OF ROUTINE SEQ.UEHCE: 3'6 CODE 

1. SEEK TO CYl. 001 (HEAD ADVANCE IF K/H tUJDE) 100 
2. READ HOKE ADDRESS 101 
). READ RO 110 
4. EXlT-INITIALlZE 345 CODE lO JOO 111 

• • • • • •• • • • 
RO'JTINE DESCRIPTIONS 

ROUTINE BO ________ READ RO, CYLtNDER 199 

THIS ROUTINE IS TH! SAKE AS ROUTINE AO, EXCEPT CYLINDER 
I~ IS USED. 

• • • • • • • • • • --

ROUTINE CO ______ READ TEST RECORl>-CYLS 005. 195 

SET UP: 1. LOAD CODE ex (X CAN BE ANY SETTING) 
2. ENTER HOOE OF OPERATION (FULL CYLINDER OR SINGLE HEAD) 

AND HEAD .ADDRESS FOR S INGU HEAD OPERATION IN DATA SWITCHES. 
A. FULL CYLINDER KODE - ENTER HEX 80 
8. SINGLE HEAD • ENTER HEAD ADDRESS (HEX 00 THROU 13) 

3. EXEDJTE IN ERROR MODE. 

PURPOSE: THIS ROUTINE IS PROVIDED TO TEST THE ABILITY OF TIIE DRlvt 
TO READ THE TEST RECORD PRE-RECORDED BY ROUTINE DO. THIS IS 
VERY USEFUL TO CHECK THE ABILITY OF A DRIVE TO READ A REtORD THAT 
WAS WRIITDLB¥ ANOJ'HER DRIVE. 

THE ACCESS SEEKS BETWEEN CYLINDERS 005 AND 195. HOME ADDRESS IS 
VERIFIED AND A 7000 BYTE TEST RECORD IS READ AFTER EACH SEEK. 

CORRECT OPERATION OF THE BIT COUNT HARDWARE WITHIN mt CONTRol UNIT 
(BC REG AND CONTROLS) DURING READ MODE lS ALSO INCLUDED IN THE TEST. 

ROUTINE DO MUST BE EXECUTED BEFORE THIS TEST. 

s.ut\MARY Of ROUT: NE SEQ.IJENCE: 

1. SEEK TO CYL. 195 (HEAD ADVAMCE IF K/H HOOE) 
2. READ HOHE ADDRESS 
3. TURN ON OPS TO PREVENT WRITING 
Jt. READ DATA (ORIENT ON INDEX) 
5. SEEK TO CYL. t-D5 
6. READ HOKE ADDRESS 
7. TURN ON OPS TD PREVENT WR IT I NG 
8. READ DATA (ORIENT ON INDEX) 

100 
101 
110 
111 
000 
001 
no 
111 

DATE EC NUMBER DATE EC NUMBER - ROUTINE DESCIUPTlOMS 

NOV 66 lt206131 

JAN 68 42o662 DATE} MDV 66 
12NOV68 420664 T 
!~---~------4r--~•JBM .. 

PIN 1 221+4565 

TYPE ] 2311t/28f+!t 

QY070 

A 

B 

t 

D 

E 
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ROUTINE oo __________ WRITE TEST RECORD-tYLS. 005, 195 

SET UP: 1. LOAD CODE DX (X CAN BE ANY SETTING) 
2. ENTER MODE OF OPERATION (FULL CYLINDE\ OR 

SINGLE HEAD) AND HEAD ADDRESS FOR SINGLE 
HEAD OPERATION IN DATA SWITCHES. 
A. FULL CYLINDER MODE-ENTER HEX 80 
B. SINGLE HEAD HOOE-ENTER HEAD ADDRESS 

(HEX 00 THRU 13) 
3. EXECUTE IN ERROR MOOE. 

PURPOSE: TESTS ABILITY OF THE DRIVE TO SEEK BETWEEN CYLINDERS 005 AND 
195. READ AND COMPARE HOME ADDRESS, WRITE A 7000 BYTE 
DATA FIELD OF RO AND READ THE DATA ft ELD JUST WRITTEN. 

1 

CORRECT OPERATION OF THE BIT COUNT HARWARE iN THE CONTROL UN!T 
(BC REG ANO CONTROLS) DURING BOTH READ AND WRITE OPERATIONS ?S 

ALSO INCLUDED IN THE TEST. 

SUMMARY OF ROUTINE SEQUENCE: 

1. SEEK TO CYL. 195 (HEAD ADVANCE 
2. READ HOHE ADDRESS 
3. WRITE DATA 
4. READ DATA (ORIENT ON INDEX) 
5. SEEK TO CYL. 005 
6. READ HOME ADDRESS 
7. WR iTE DATA 
8. READ DATA (ORIENT OH INDEX) 

345 CODE 

IF M/H MODE) 100 
101 
llO 
111 
000 
001 
OHJ 
Oil 

• • • • • • • • • • 
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ROUTINE DESCIU PTIONS 

-ROUTINE EO _______ HEAD AUGMMENT WRITE TEST, CYL. 005 

SET UP: l. LOAD CODE EX (X CAN BE ANY SETTING) 
2. ENTER HEAD TO BE SELECTED INTO DATA SW! TtHES 

(HEX 00 THRU 13) THERE IS NO MULTI HEAD OPTION. 
3. EXECUTE IN ERROR MODE 

PURPOSE: TEST EO OR FO SHOULD BE USED WHENEVER HEAD MISALIGNMENT 
IS SUSPECTED. tF A HEAD IS OUT OF ALIGNMENT, IT Will 
NOT BE ABLE TO READ. (ROUTINES A,B,C, AND D Will POST 
ERROR COD£ 61-NO RECORD FOUND, SINCE H.A. CAN NOT BE 
READ) ROUTINES EO AND FO READ H.A. ON A GOOD HEAD, 
SWITCH TO THE SUSPECTED HEAD (SELECTED BY DATA SWITCHES), 
WR i TE A 7000 BYTE DATA RECORD, THEN READ BACK THE RECORD. 
l F THE HEAD CAN READ WHAT IT HAS JUST WRITTEN BUT IS 
OTHERWISE ! NCAPABLE OF READ! NG, THEN THE HEAD IS 
PROBABLY OUT OF ALIGNMENT. 

NOTE: THE TEST ASSUMES THAT THE HEAD THAT IS ONE 
LESS THAN THE HEAD SELECTED BY THE DATA SWITCHES 
I S NOT OUT OF AL I GNHENT. 

SUMMARY OFROUTI~ SEQ~NCE: 

1. SEEK TD CYL. 005, HEAD SEEK IS TO ONE 
LESS THAH DATA SV ITCHES. 

2. REAii HOME ADDRESS (NO f£AD CIECK) 
3. IF NOT HEAD 0, ADVANCE HEAD. IF HEAD o. RESET 

THE HEAD ADDRESS REG I STER 
4. WR I TE A 7000 BYTE DA TA Fl ELD 
5. READ DATA (ORIENT ON INDEX) 

NOTE: SEE NOTE UNDER ROUTINE FD. 

345 CODE 

100 

101 
110 

110 

111 

• • • • • • • • • • 
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ROUTINE FO ______ HEAD ALIGNMENT WRITE TEST, CYL. 195 

THIS ROUTINE IS THE SAME AS ROUTINE EO. EXCEPT THE SEEK IS TO CYLINDER 195. 

NOTE: WHEN AN ERROR STOP HAS fJCCURED WHEN EXECUTING ROUTINE EO OR 
ROUTINE FO, THE INDICATOR SECTIOH OF THE CE FILE TEST BOX 
Will DISPLAY THE HEAD SELECTED BY THE DATA SWITCHES. ff THE 
ERROR OCCURED IN STEPS 3,4 OR 5 OF THE ROUTINE. IF THE ERROR 
OCCURED IN STEPS I OR 2 OF THE ROUTINE, THE HEAD DISPLAYED SY 
THE INDICATOR Vill BE ONE LESS THAN THE H~JW SELECTED BY THE 
DAT.A SWITCHES .. 

DATE EC NUMBER DATE EC NUMBER ROUTINE DESCRIPTIONS 

NOV 66 420613 

JAN 67 At206$2 DATE1 NOV 66 P! N I 224Af 5'6 
KA!\ 67 421>655 1 TYPE l 23 J4/Z8" 

JAN 68 420662 IBJ4 QY080 
12NOV6S t.20664 

• • 

A 

B 

c 

D 

E 
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11 

12 

13 

1$ 

16 

19 

1A 

1H 

• • • • • • 
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t()NDtTION 

TEST 8 MISES WRITE GATE WITttOUT ERASE 
CATE \MICH SHOULD CAUSE A WRITE UNSAFE. 

S£.LECT LOCK FAILED 10 SET FOR TEST 8. 
RTN 20. (S£E NOTE I). 

SELECT LOCK FA I LED TO 'RU£T FOR TEST 8. 
RTN 20. (SEE NOTE 2). 

SELECT LO.CK OM AT ENTRY TO TEST 8, RTN 
• 20. (SE£ NOTE 3). 

TEST l FO.t£S 2 WR IT£ ARD 2 EAAst 
tUR+\ENTS BV AA!SING K£AD AOVAf!tt£ ·lltl1LE 
WRITING ON HEAD O. ~EAO 1 8Et0fit£S 
SEl..ECTEtl 8EFOP.£ ttEAO 0 HAS A CMANCE ro 
DESELECT. TH IS SHOULD CAUS£ A KEA() 
UNSAFE. 

SELECT i.OCK FAli..tD TC SET FOR TEST 1, 
RiN 20. (SEE NOTE l) 

SELECT LOCK fAlU:D 'TO RESET FOR iEST 
l. RTN 20. (SEE NOTE 2) 

SEl..EtT LOCK ON AT E~TRY TO' TEST 1, 
ATM 20. (SEE NOTE 3) 

TES1 2 AA l SES WR!lE ANO EMSE GATES 
ANt' Hi EN OP.GPS !AASE: GtllE 1 .5 USEC LATER. 
Efl.,ASl. {'J\H IS HELO UP L&NGER TO AVOID 
l'lilil UNSllH U~\.fSt'!> BY 11~0PPllllG EP.AS.E GATE 
10 FAS.l, lr![ OE:TECiU)N OF WRITE CURRENT 
\.Ii THOlH ~ i TE GA1E SHOUtO CAUSE A WRI IT 
UN&J,H. 

SU.fCT 1i:~1;;.1·~ FA.I LEO TO SE! n~r. rt:sr t., 
111''~' zc: ($,LE NOTE l) 

sELt:t:i 1..ot1 r1u trn -ro ~i::~;n n:H\ n!\r 
RTN 20. (SEE ~DTE 2) 

5£!.(Cl LOCI'. !rn •~l 

11nN 2 . (SE!. NfT 
'TG 

PAGE 

QY I to 

QVl 10 

qy110 

QVI 10 

QV l 10 

QYI 10 

Q" l 0 

• 
J. 

• 
Efl.ROR 
COOE 

lD 

lE 

1F 

21 

22 

• • • • • 

TEST 3 NftC.£$ A ftU.LTIPLE V S£UCTtaN 8Y 
sa.etT ttlG ·ffWJ JO. TM I$ SMltlLO .. f.AUSE A 
KW WSAFE. 
SELECT Lott< FAlUD TD SET fOR T£ST 3, 
RTtt 20. ( 5££ tflTE I). 

S£L£tT LOtK fAJUO lC ·RfS£T FOil TEST 3. 
«111 ·20. (SEE lllDTE 2) • . 

5£LECT LOCK OM AT .,.., re TEST 3, 
ftTtt to.. (SEE JIOTE 3} • 

l£ST lt .ts A SU8&0UTtN£ OF ADU'TH1£ 20 
·n•T USETS AN UNSAFE:. T+l,£ T£ST IS 
£XE.CUTED t f AN UNSAFt J'S. 0£T£C'f£D ' 
UPON EMTIW TO .AMQ'ffiER TE.ST, tf IT 1 S 
SEUCTED 'IV S l«GLE ·fll00£ TO R:ESET A-NY 
£l I STltllG SEU.CT -LOC«. AT l+lE SPAil£ 
OIUV£, Oil· 11 tS lff'.£ fUlST TEST 
!XECUT:EO I JI $EUUEVT UU. 'fWD£. 

S£1.ftT utCK GI AT ~ TO ttST BUT 
W l Lt. MOT &E$£T • UPC* EtfTft'f TO OtrlE 
OF THE ttsTS. A11 UNSAff -.s D·ET£t't£l> 
-BY ltiit -~. 't£ST !t WfcS £XitUTED 
ta usn THE. Utlf5Aff. BUT •s · 
Uli:SUCCESSAL. A fitMO UMSAt:'E . 
torlDITlOlt PR:OMelY ·N;£•lLS. 

se:ucr LOCK .CAH;E °" AnU'l ENT'R'I' 
TO TEST 41 ANO WlU. lfOT RESET. NO 
UN,SAfi CIM> IT 1014 WA:S MESElff UMN 
ENTltV TO TEST ti, &VT A~ tJN:SAf:''E ·WA:S 
tlEn.r.n:o AF'l"El txttlJT lftG TliiE S:El..E~T 
LO.~;K R.f,5£1' ~t.HC. APPARHTLY. 
l'HE S.eLttl UJC.K ttUT LOGIC IS 
s,o~u=~~,r.lii\J. tf!.(A.'f l:l!IC A SE:l.ECT Lot: K. 

sn.J!C'I 1;,(!{;1~: OM A,. f:·l4lii:V ·ro 'rtST ''* 
BU'.i 'fH l 'S \ti fii(li AN i:!Jl,PIOP. 
(;!~HO 1 ! ,~, $.f.t;tSC"I' tvC K f:x I STHl 

I \IE \11'1~ U.!1fi TO 
'fH E P'1l'jf,l:Mjj[\AM 

Wl 'tf>i S'• 0 I ~~~~LA'~I 
r;;:;:;,/l,.\4 Ii!. 'iTEN1 H~i~1l 1"() 

IF ~,, L.oti( 
IND t:.K; ~:1 AT 1"1'1£ 
:::,fl~'\R[ i:ii:: :1 !iill1. Pl\l mil ·ro [)~£CUT Bil; 
P:OUT Ul't :.ltD, i'i~~.l!l. E: Tri£ I' 11'[. S:E.l,.Ef;:1 
LOC.1< 1..AWF' 'I S ~ Of\ AN tJNSA·F It 
,;mm rr U,l!ll WAS QICC:lJUt 80V£f,t'l 1'E:S'T 8 
Al!ltl T£1Sr -lo! I Ill S.E.QU:E.MT l·Al.. tlll0:£. 
REFER Ta NOTE 3 l f suttll l£ l:Ht 
CASE. 

• • 

UY11fJ 

QV110 

f1Y110 

.IZY 110 

·~110 

Q)" i lO 

• • • • • • 
,:,~:~<~ .. ': ''.., .. 

EHGR •l•:·.l •;., 

CONDITiOH CO&E 

25 

26 

27 

29 

2A 

TESTS l\AIS£S -ADJJR!.~5 MARK W'tU.£·WRITUlG 
BYTES Of H£X 9f. Tit£ ABSENC£ OF C.LGCK AND 
DATA BJU SHOULD £it&dE A WRITE UNSAF_E. 

SELECT :LOCK FAllED TO SET FOR TEST 5, 
RTN 20. (SEE 1!111TE l}. 

SE1..£CT L,QCK fAJLED TO RESH f~.TEST 
5, MT 2.0. (SEE tlCIT£ 2). 

SELE:CT lOtK OM AT EN'AtV TO T£ST S. 
·!ml 20 • (SU :JIOT.E 3) . . 

T£'$T 6 &AIS'ES EM.SE GATE flJR l .5 U'&£C 
Atm TRUi O:QPS £MsE r.ATE. ntE DETECTION 
Gf 6RAS£ ·c.u&BIT MID •B £M'S£ 
GAt£ SHOULD CAUSE A WUTE UNSAFE. 

S·E1.£CT 1.0CK fA,tL£0 to S£T FOR TEST 6, 
RTili 10 • . (SSE MOTE 1 ) • 

SfL.£CT U>tK FAlUD TO kE.SET FOR TEST 
6, itTw 2:0. (SEE ·tmT£· 2). 

SE.LECT J..OCt< OM AT ENlRV TO l EST 6,, 
RTN 20. {S£'.£'!IOT:E 3). 

tf.'ST j &At SES S££K STAIT WHILE EAAS.E 
GAt:[ JS illli, :'WH lttl SHOU~D Ui.U:SE A 
R:iM>/Wl\I Tl UM.AF E • 'ME D l ff EllE!lltE 
CCIUllOTER IS R.ES:ET PR Ult TO £X.ECUT IN.G 
TH.£ TEST U-1 GatJEJl TO PREVENT ACCESS 
t\tlTIOtL 

SELECT LOCK f'A I LED T(l sn FOR TEST 
i' RTN 20 - (SE£ :nnn l). 

S£LEC.T t.Ot~ fJUL:Et> TO RfS;ET FOR 
TEST 7, RT'N 20. (SE:ENOTE 2.). 

SELECT L:O:CK. ON AT £Slif';RV 'TO TE.Si 6, 
RTN 20 (5.EE NOTE: 3). 

• 
PAG£ · 

QY 110 

QYI 10 

QYl lO 

QYl 10 

QVl to 

Qvt 10 

QYl 10 

Q.Vl 10 

QY l IC 

• • • 
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Gf.U[AAL NOTES AN>'LY JNG TO 
SELECT .LOCK ERROR coD,ts. 

NOTE l: 

NOTE 2: 

won 3_ 

THE fl LE STATUS VAS SIM Itta> . 5 USEC AFTER 
THE FALL Of THE. FI LE BUS ltttES MW NO UNSAFE: 
CONDITION WAS DETECTED. EXJllHlttE TH£ SUf.CT 
LOCK LIGHT. IF THE LIGHT tS ON, THE Ull5Af£ 
iS BEING DETECTED BY TKE Flt..:E LOGIC 8Ul 
l\£.$POMSE IS NOT OCCURU&G WHtt1N tliE SPEUf1£D 
Tl!'tE LIMIT. PROBABLE fAlLURE IS WITH Tt+E 
SAFETY CIRCUIT C.ARDS. IF .THE UGHT IS OH, 
TH£ UNSAFE OT OCCURllt& OR THt 'FILE LOGtt 
iS UT DETECTING Tttl C8"01HON. If THE FU.£ 
l S AaU TO READ ANO .111( t TE (ROUT ltif '&0 tAN BE 
EX.£CutED ERROR FREE} , THEM Tit£ fA U.URE t S 
»OST UKE:l v WITt+ tl!tf SMET\' cl Rtun CMDS. 
OTifil.WJSE • THE llltE R£C.E I V€RS. DR I vats. 
CAlli..ES , 'AICO CONNECTORS t«>.ULD ALSO ·8£ 
SU:SPECTEO. SAFETY tlRCUIT CARDS AiRE 
UCATEO AT AI02. ,AJtf MD ,_l2£J fa 'lME 
UPPER OUVE AHO Ala6, A2.tl MIO ~E't NI 
1'~ LIW£1l GlilfE. 

AfT£R. GEttEIATINC AllO DETECTIMG AA UMSAf'E 
CONDITIOM, TttE C:OfllTRCIL UNIT ATTEMPTED TO 
RtSET Ttt£ SELECT LOCK. ·HOWEVEft, FILE STATUS 
~TILL INtHCATED Afl UNSAFE CONDITION. lllDVC 
I'S ONE O'F THE CONOITIOHS T•T RESETS A S£L£CT 
LOCt<. 1tiSURf THAT ttl)'.EX IS Sf.AHtllt'O UP FllR A 
MI NJ KU"' .Of 20 USEC. IT IS ALSO :POSSf&LE 
THAT TME WSAF£ CONDITIOt.1 tS flREllAtLING 
OR Y.KAT MlOTlifR TVPE Of StL:ECT LOCK m::tUREEr 
AN.ti IS Pfla£A.llltt:C. OTMERWISE, TM£ FAil.URE 
IS PflG&ABLY WITH TM£ SAFETY ORtulT CAR:D'S 
ON THE A! BeAIW (Cl , E \) • 

SHORE U.U:UTUl'G THE TEST, Al'! LlnSAH WAS 
OET£CT£D Atili> RESET ScUtCESSFULLY. 11H S IS 
tKIT AN EflifliGR COHO IT l ON IF A "SUTC'T 1..1lC1< 
EXISTED AT Tff.E SPA~E tiR:lltE f''RIOO TO 
E>:ECUTING kOU'flN'E 20 AMO ~fl'IE Pll!OGIAM WAS 
U£".:UT£D U~ SUiliGLE TESl !\GOE. O'fti+E~WISE 
THE iU.ECT J.JlC K OCC:Ufl.ED !ETWH:IJ 1:£-Sl'S • 
UH: L,ATTER CASIE WlU. Wil~~,r Si C(lNS iOE!l.ED -
THE ROUHNf WAl'iS FOR THE RI SE OF I NDEJC, 
GENEli!Jl1TE.S iHE UllHiAH CONJJ ! 1 l ml, 0 E1"HTS 
AND RESETS 1'1"1[ SEL.IEC1 LOCK,. Pt!ll.D 1'HEl\I 
R£1Ul'tNS CBtfff,l;O.L TO THE CHANNEL M"'rER 
cm;TRiJL IS RETURNED TO !~H-1M£S, THE. 
ROUTIYE REPEATS lHE ABOVE SEQUERC[ WITH 
TH~ NEXT SEQ.Uli'.tfn IAL ns1· 011 1:/.EPE!J.1S TH'E 
S~ll''•E TEST IF tl!OT IN Sr~QUEl'olT l1"1L l'tti0£. 11 
IS POS:Sl.BLE Trl:Al T.HE UNSAFE WIS RESE1 
SUCCESSFUlL'I', 1!),1JT CAl'IE B*"CK Ot~ iETWEEN THE 
fl'ETURN TD CNMltE.L AINI.) EtffiW TO lME NEXT 
T'E'ST • ff i.UCH I S fME .CA.S:E , · TKE SElf.C T 
1.:0.CI<. L lGHT SHOUL.0 tmW· .S:E mt. (ASSUIHN.G 
tttt CON!:) I HQN lS MOl 1.NTOM I TTUT.) 

" 

I 



I • • 
· ·'ERROR 

tODE 

. 41 

42 

! "' 

• • • • • • 
CON01TION PAGE 

CAR Oto NOT sn: QYl 11 
ROUTINE 30 TRANSFERRED ALL ONES TO CAR 
AND THi.N EXAM I NED OA. BUT OA WAS NOT 
EQUAL TO 2SS· 
OBSERVE CAR WITH Tli£ CE INDICATOR BOX 
TO DETERMINE WHICH BITS IF ANY ARE NOT 
BEING SET. THE PRO&ABLE FAULT AREAS ARE 
LISTED FOR THE FOLLOWING CONDITIONS: 

A. CAR IS ZERO 
(I) CAR REGISTER CARD (A1J2,J6) 
(2) SET CYLINDER LIWE RECEIVE·R CARO 

(A 1L2,L6) 

B. SO"£ OF THE 81 TS SET 
( \) CAR REGISTER CARD (A•J2,Jf>) 
(2) FAILURE IN BITS 0 Tl+RU 4 

LINE RECEIVER CARD (AIJ2.K6) 
(3) FAILURE IN BfTS 5 THRU 7 ' 

LINE RECEIVER CARO (AIL2,L6) 
( 4) CA:SL£S OR COHMCTORS TO LI NE 

REC·EIVERS. 

C. CAR tS 255 
(1) LIN£ DRIVER CARD'(A1K2.K6) 
(2) lNtrtAL SEEK LATCH IS ON. SET 

CYLINDER SHOULD HAVE RESET THE 
LATCH. (Ar£4,K4) OR lttl'UTS. 

(3) GATE tMD {Altl+,H4). 

GAR OlO NOT R£SET: QYl 11 
'ROUTINE 30 l'tWISftM£0 AU ZEROS TO tAR 
.AND THEN Eu.MI lt£0 OA • BUT OA WAS NOT 
UAO. 

OBSERVE CH WITH 1M£ tE IUtCATOa llJX. 
TO t>ETE-Rl"tN£ WM JCM 11'1S IF MY ·Mt[ "°"' 
iE tKG RESET. THE ""'8L! MUL T MW 
ARE t..fSTU fOR ~E· "FOLi.OWiNG COIDtTtGNS: 

A • SM£ 1,1 Ts · 0 iA·;':.i ,US.ET . 
( 1) :CM .fltGl·Sttl ·... (A.IJ2 ,J6) 
('2) ·(~'*.~~£ t·if . •:~~. 0 lMRU 4 • 

· .:Lutt ·aa~.•~..- (AlJ!riC.6) 
< 3) FA t ~ti~,#. .• ,1$ S ll+IU 7. . 
.:',"" , : l tlf£>iqft·W.· .Gifr!M (A tt .. i,.L£). 

·(tf) 'iT .tTJi--·:U" .·REC! NER tPdtO 
· ""il~tU :t.6) · t.' < 

(S) a.:a Oft' ~.can TO LINE 
:R('t£·l¥t:l .~ ; .. 

. B.' C.U Zf'IO . 
. 0) lift£ b1HY£ft ·'CMCO (AlK1,K6) 

NO E• &F .. tVl'IWEfl.; t:lY 1 t 1 
RO.UTtN£ ) •... ATtftWIU. TO $£T HEAD 20 · 
TI'l FO«CE ENO Of CY\. t'UER. tUT HO END 
OF CYl I ND£1!. 'STATUS ·~ R!CE IV£D FN»4 
flo+E FILE. 

OBSERVE HM W.ITfit"lM:f CE lllHCA~ BOX 
TC DETERMINE IF HW 2.0 IS SHN.G SU. 
THE PROIA&l..E FAul.T AREAS ARE LISTED 
FOR THE FOlLOWIJCG CONDITIONS: 

A. AAR IS 20 
(1) LINE 0-UVER {A1L2,L6) 
(2) CASI.ES OR COWECTORS 

• 
ERROR 
CODE 

lf3 
(CONT) 

45 

46 

• • • • 
CONOfTION 

8. HAR NOT 20 . 
( 1 ) HEAD AP DRESS ~E:G IS TEil tARD 

(A lM2,E2-A lM6,E6) 

• 

{2) SET ttEAD LlNE RECEIVER CARO 
(A 1L2,L6) 

( 3) CA:&LES OR CDNNE:C'TVRS TO LI NE 
RECEIVERS 

• 
. M"Gf:· 

NO I ND£X FOR 27 HS Et: QYl07 

27 MSEC ELAPSED WITHOUT DETECTING INDEX, 
WHILE SEAR:CHING FOR lNOEX IN OROiR to 
RESET A SELECT LOC~. 

WRITE SIT COU'HT ERROR QP189 
ROUT INES DO, £0 , FO WR ITf A 7000 BYTE 
RECORD OF HU 11E5". TH£ BIT COUNT 
REG I STER. WAS NOT HEX t't2" AS IT SHOUlO 
HAVE SEEN. TKE BIT COUNT HMOWA«E IN T.HE 
CONTROL UNIT tS, THEREFOR£, ·FAIUN.G. 
EXECUTE ROUTINE CO, WHtCH READS BAtK 1H£ 
7000 BYTE RECORD • If ERJl!,OR COD£ KU 111+6'' 
OCCURS, TKEN T'M£ B1T CGIJNT IS FAILlttG tN 
READ HOOE At.SO ANO TK£ FAIUJR£ lS .CC»HJIN 
TO SOlH ttEAO AND WR tT£ • 1 f NO EUOfl OCCURS 
W f TH ROUT HE CO, tK£W lK'E fA U .. UR:£ IS COlllllON 
TO WRl TE .fll&£ Ollfl.'.. . 
PRO&i\Bl£ CMIS£S AU: 

A. ERROM COMON TO '80lH HAD NII> WRITE: 
( l) It HG. (B lH'3) 
(2) ·ALLOW It ANAMCE. (t2H7,t•3) 
( 3) ·R£S£T It &S .(atf7 ,c:Bl) . 
(4) t>ISMU LA~N '(084,tJI)) 
~) "A•• Rai ASSE!MLY ($1:&1.) 

a a•m· c°"""" ft • ·m: · .,., = · · 
· o > AL.LOW K AllA1E! ·cae3) 

(2) ·USET 8C 8 tc93) 
{J) D'ISML!: llll'tH (utS.;t-4) 

tll3T£: EX£CU'rE 'IOUTIK • UI Ct 'mlE Wftfl 
TH£ tHIClt STOP SWfTIJH ACTtV£ • 
.CTJVAtt TM tt+£Ctc ltsfT Aa UMT 
SWnut!S Uflllll. 'fftE EHDl CSE AP11Ua . t• THE DISPLAY. &cama. DISPLAY -
DW REGISTER. TifE lfTS .ON fN PW 
lllHtATf THE BIT PO'S fT IOJIS 'OF THE T01'Al 
8 IT tour« Wff f.t:K ARE Ut EUOR. 

REA.D BIT co.ONT ERG 

M>1.IT INES CO ,DO, EO iltfD f'O R:EAD A 7000 
BYTE RECORD OF HEX 0 e5• 1• Tl'tE an COUNT 
SHOUIJ) Hl&.:'1'£ SEEN i'f:EX 11C 211 , 8.UT WAS :NOT, 
THE S IT COIJNT HAR!:MARE (It REG ANO 
CO"ITROLS} IS ·FAILING WRllG R£A:D Mm>E. 
IF iHE EAR.Oft OttlJftED DUR I ~G R:DUTI NES 0.0, 
EO CiR FO • n+EN THE f·A I LURE ONLY OCCYRS 
IN Rf.AO fGD£, AS SUCH R'EFER TO P0£Sll\;E 
CAUSES LISTED 8·ELOW. IF THE E.RRtM\ OCCU'.R£0 
OOfUNG R:OUTINE C.O, THEN Ex.EtUTE ROUT rnE 
DO. IF THE 'SAME ERROR O"tCUB.:S AGAIN THEN 
ERROR IS COftiDI TD READ MODE ONLY. AS S.UCH 
R£FEl TO POSS l&U: CAUS£S 8ELQW. IF BU\OR 
CODE HtX u45u ottulS • lKEN THE FA ILUlt£ IS 
tOftMO'N TO REAO AfifO VR ff£ AM> Tfof.E POSS ISLE 
CAUSES Aa£ USTEO UN:OE'R £MGR CGDf Kfl •tltSu •.. 

• • 
Etaoa 
CODE 

46 
(:CONT) 

47 

• • • • • 
,. tOHOtTION 

f'OSS fBLE CAU5tS: 

A~ !alH COMON TO READ ONLY: 
( 1) ALLOW &t .ADVANCE; (CB 3) 
(2) RESET Bt REG (C283) 
(3) DISABLE lATCM (t28),C284) 

MtlTE: EXECUTE THE ROUTINE IN CE HOOE 
WITH THE ~£CK STOP SWITCH 
ACT 1\tE .. AtT IVAtE TME CHECK RESET 
AHO START SWITOf1£S U'ffT IL TH£ ERR'tlR 
CODE APPE<AltS IN THE D ISf)LAY 
R£tHSTER. I> I SPLAY. THE &W R.EG :STER. 
Tff£ BITS OW IN ·OW fND ICAtt TKE BJT 
POS ITtOE OF THE TOTAL COUNT WtOt-H 
ARE UI £MOR. 

• 
PAGE 

IM5Af£: QY130 
flLE !NCPEM9.L£ 'AS DETECTED DURlNG 
ROUTINE EXECUTION. EXIT WAS MADE TO 
FI LE STA l'US CHECK , WH£l £ F I LE UNSAFE 
\MS DETECTED. 

THE tONDfTION PROU.ILY EX1STED ~H 
Ull'RY TO THE RDUTINE. EXECUTE ROUTINE 
20, nfEN itt-EXECUT£ 1lf£ DESIRED ROUTINE 
AND CHECK UUll If lME toNOITIOf;I PRE­
VAU:S. 

A • U;L'ECT lOClt LAIW ·NOT ON 
{l) tMEt.K LIGHT IWUl. lf fJAO MIO 

t:#IP l IGHl'S ~ tl:EP'lAtfMEST. 
GO TD tDNOI TtiDN I 11£UIW. 

{2) J."ALSE ~- Uflt~TtO.tll Ouf TD 
LIN£ DfUVE•J\ Q:ftD. (A ll.2.,.l.6) 

I. S£La:T 1.0CK I.Ml' ON 
{ \) ,f&l:S! BtT!tTIW M ,g .un· 

.AT SA'F£1"¥ 'raw rT tMt8S. 
(Ale2t-...ftl ,.Ei) 

(a) art£ 1ME u• auu:V£• .CMQ) 
e• .: 4A·1U•> ' •' 
b) •'ftftt $~ .. (A11Cl) . 
M '*tT£,1£MS.E.C .. IJT .cap .,..,, 
8) •au AlllES.S ·RfG.lS'fP (A lfU ,M6) 

.. my m U•: 0"100 

f JU STA1US VAS CH£CUD PR tOI 1V 
Etlll'EIUaG Eltao« Dlt M.SVl T MODE MD 
1ffE f' tLE WAS FOUND. TO BE OFF L fNE. 

lit.£ PllOBABLE CAUSES PlRE US TED. FOR Ta£ 
f.OU;GW ING COND t Tl OffS ·• 

A • ·READY tMP OFF 
(1 } REMOVE A NO RESTOlt.E T'l+E MOO • 

SELECTOR PLUG,TifEN CH£tK "fflE 
POWn SE.cQU£NtHIG t IRCU ITS IF 
lH:E COMO IT ION PREVA t LS • 

(2) CH£CK SPEED lt'El.AV, COV·£1l 
UITERLOCKS • MOTOR 1:£1..AY. PACK 
ON CONTAtT, ETC. 

• • ...,, LAfilP mi 
(1) CE REAR .COfEft SWtTCM efF 
{2} LIN£. DRIVER CARD (AlU,1.:6) 
(3) NEAlli £XTHDED SWtlCH 
(lt) -~ SEt.ECT .tS ml rtiACH rNG 

FILE, WHl'tN W1LL IU>tK FILE 

' 

• • " " " 
ERROR 
COD'E CONOITtON 

1 ... 

49 SEEK INCOHPLETE: 

FILE INOPERABLE WAS DETECTED DURING 
ROUTINE EXECUTION. E~IT WAS MADE TO 
FILE STATUS CHECK. WERE SEEK 
INCOlltPLETE WAS DETECTED. 

A SEEK TO AN ILLEGAL CYLINDER HAS 
PROSA8l Y OCCUR ED, EXECUTE FtOUT INE 40. 
(TO A L£GAL CYLt tmf>R) AN:e ntfN CHECK 
THE FOLL.OWING IF THE cor.ri:>IT!ON PREVAILS. 

A. t>ETENT LAlttl CARD (A I F4 ,L4). 

8. CYLUJ&ER ·PULSE TRANSDUCER. 

C. CYl tUE·R PU\.:SE D:ETECTOR CARD 
(A\A~,A6). 

D. ~EEK INC -LATt-H ALWAYS ON (A IC4,Hlt). 

E. At.CW Ttf1 I NC CARD (Al F2 ,F6). 

F. Utf.£ &alVER CARD (AlL2,L6). 

4A ENI> OF CYLINDER: 

flLE lllOPEMILE WAS Df.l'UTED IMIUNG 
ROUTUI£ EK£CUTtON. £lUT WAS MOE TO 
FlLE Sl'A111S tNEQt..WHDi SID 1lf 
CYUN&£R WAS IJET£CTED. 

THE COMfl I 'IOtrl VAS PaOBl'&l Y CAllS.£,0 BY 
SELE.tTUIG Ml IUEML N£AO .Wl'fM THE 
.DA'l'. SWI TtttE'S • EUCUTE arr ltfE 20 ·AND 
'FMEH Rc..£:l£CUTE lffE DES Hl:ED ROUT I NE 
AHO CHECK 1£t.al FD TME f!ll8IABLE 
CAU$.£S t F llf£ C8llD l"f tOtt Pltf'VA I l.S • 

A. H6A1> ADDl£SS RGI STER (A tfl2~£2-
A *6 .£6) 

B. Ut(£ lmlVSR CARD <alU.L6) 

.·.Al NOT 8N U·IE: 

wt nu' MllS GOlllE .fJFF UIE SOfl!l' tflE 
DaJS 'CO'rtK£ DUtrrtON. (lK£ f ILE 
wAs Olll t.tNE .,., n'M '10 £HOR OR 
fl6\1\.T .11al£} 

REFER 'TO EWllDll CODE lli8 ·FOR PUSS'lillLE 
CAUS'ES. 

• 

· QVl)O 

QY130 

,QTJ30 . 

.('. 

STATUS •t=UM REAOMffffi THE COffT!Ol GATE -0 Mn NIUlima . UNIT. a-;;;.;.;.;.;;...~...;..:.;;_..;;;...;;..;.i-;;.,__;--!i.;;.;..--_;.. ....... 1---....,--.,......,--.-....._....,.,._ ______ I 

...,__,._4_.240&t6_-+---+----.1. ·- QY092 .. 

• 



' • 
{ 

• 
ERROR 
CODE 

4C 

40 

4E 

• • • • • 
2 I 

CONDIT JON 

FILE INOPERABLE: (NO CAUSE 
DETECTED) 

fH.E lNOPERABlE WAS DETECTED DURING 
ROUTINE EXECUTION, BUT UNSAFE, ON 
LINE, SEEK INCOMPLETE AND END OF 
CYLINDER WERE INTERROGATED OKAY. 

IF THE ERROR INDICATION IS HARD 
THEN THE PROBABLE CAUSE IS A ' 
MULTIPLE MOD. SELECT. OTHERWiSE 
AN INTERMITTENT CONDITION CAUSED 
BY LOOSE CONNECTIONS, ERRATIC 
INTERLOCK SWITCH, ETC. WOULD 
BE SUSPECTED. 

GATED ATTENTION D.ID NOT RESET: 

A ll.EI£CIED ~!.£CL.AXTENT I ON 
GENERATED FROH A SEEK WOULD NOT RESET. 

OBSERVE THE CE INDICATOR BOX AND 
CHECK BELOW FOR THE PROBABLE CAUSES. 

A. GATED ATTENTION LIGHT ON (LATCH 
DID NOT RESET) 
( 1) READ GATE AND BLOCK 

(A !Fl+. L4) 
(2) ATTENTION OR GATED ATTENTION 

LATCH CARDS (AJC4. • 
Jl.i-AJDJ.+, J4) OR (AIF4, t.4) 

(3) AN UNSAFE BLOCKS READ GATE 
FROM REACH I NG THE FI LE 
WHICH WOULD PREVENT GATED 
ATTENTION FROM RESETTING. 
INSURE THAT THE FILE DID 
NOT GO UNSAFE DURING ROUTINE 
EXECUTION. 

B . GA TED A TIENTI ON LIGHT OFF (LATCH 
RES£T--A FALSE INDICATION AT FCU) 
{1) LINE DRIVER CARD (A1K2, K6) 
(2) CABLES CR CONNECTORS 

PACK CHANGE LATCH WOULD NOT RESET: 

FILE STATUS INDICATED THAT THE PACK 
CHANGE LATCH WAS ON ANO WOULD NOT 
RESET. 
THIS LATCH SHOULDN T HAVE BEEN ON 
UNLESS THE FILE Wl\S JUST POWERED ON 
THE DOOR WAS OPENED, THE SACK COVER, 
WAS REMO~ED, OR THE MOD. SELECTOR 
PLUG WAS MOVED. 

FAILURE MUST BE ONE Of THE FOLLOWING: 

A. PACK CHANGE LATCH CARD (AIE4,K4) 

B. LINE DRIVER CARD (All2, L6) 

• 
3 

PAGE 

QY130 

Q.Y J 35 

QYl36 

• • 
ERROR 
CODE 

4F 

5! 

52 

• • • • • 
l 

CONDITION 

GATED ATTENTION DID NOT SET: 

AFTER A SEEK, THE GATED ATTENTION 
l.ATCH DID NOT SET. 

OBSERVE THE CE INDICATOR BOX AND 
CHECK BELOW FOR THE PROBABLE 
FAILURE AREAS. 
A. GATED ATTENTION LIGHT OFF 

(LATCH DID NOT SET) ATTENTION 
OR GATED ATTENTION LATCH CARDS 
{AIC4, Jli-A1D4. J4) OR (AIF4, L4) 

S. GATED ATIENTION LlGHT ON (LATCH 
SET-FALSE INDICATION AT FCU) 
(1) SCOfE TO MAKE SURE BUSY 

STATUS IS COMING FROM THE 
FILE DURING ACCESS MOTION. 
IF BUSY IS NOT BEING 

GENERATED DURING ACCESS 
THE PROGRAM ASSUMES THE• 
SEEK JS COMPLETE, DETECTS 
NO GATED ATTENTION. AND 
THEREFORE POSTS ERROR CODE 4F. 

(2) LINE DRIVER CARD (AIK2, K6) 

• 
] 

PAGE 

QY135 

WRONG CYLINDER-CAR ANO HA DISAGREE; QY140 

THE SECOND CYLINDER BYTE READ FROM 
THE HOME ADDRESS AREA DOES NOT AGREE 
WITH OA. CHECK THE INDICATOR ON TOP 
OF THE ACCESS ANO REFER BELOW FOR 
POSSIBLE FAILURES. 

A. ACCESS IS AT CORRECT POSITION 
(I) DISK PACK NOT PROPERLY 

FORHATIED 
(2) POSSIBLE READ FAILURE 

8. ACCESS IS NOT AT CORRECT POSITION 
(SEEK ERROR) 
(I) CYLINDER PULSE TRANSDUCER 
(2) DIFFERENCE COUNTER 

(A1H2, H6) CHECK CE INDICATOR 
TO SEE IF COUNT REMAINS. 

(3) SOLENOID DRIVER 
(4) ACCESS TIMING CARD (AJF2, F6) 
(5) DETENT MECHANISM 

WRONG HEAD - GP AND HA DISAGREE: 

THE SECOND HEAD BYTE READ FROM THE 
HOME ADDRESS AREA DOES NOT AGREE 
WITH THE HEAD SELECTED BY THE DATA 
SWITCHES (GP). 

A. DISK PACK NOT PROPERLY FORMATIED 
(THIS IS THE PROBABLE CAUSE) 

B. POSSIBLE READ ERROR 

QVl40 

• 
ERROR 
CODE 

61 

62 

63 

• • • • • • 
I 

CONDlTION 

INDEX SENSED-NO RECORD FOUND: 

:N SEARCHJNC FOR HA OR THE DATA FIELD, 
~~~~X WAS DETECTED ~ITHOUT DETECTING A 

THE PROBABLE REASONS FOR THE CONOITJON 
ARE LISTED BELOW. 

A. THE DISK PACK IS NOT FORl'\ATTED 
(PROSABU CAUSE) 

B • I NOEX TRANSDUCER BAD 

C. HEAD OUT OF ALlG\tMENT-REFER TO 
ROUTINE EO 

D. POSSIBLE READ FAILURE 

INDEX SENSED CONCURRENTLY WITH ST4: 

IN SEARCHING FOR HA OR THE DATA FIELD 
l NDEX ANO ST4 WERE SENSED CONCURRENTLY. 

THIS IS A HIGHLY IMPROBABLE FAILURE 
HOWEVER, THE POSSIBLE CAUSES ARE LISTED 
BELOW. 

A. INDEX TRANSDUCER BAD 

B. DISK PACK JS NOT PROPERLY FORMATIED 
C. POSSIBLE READ FAILURE 
SYNC BYTE INCORRECT; 

THE SYNC BYTE BEFORE HA/DATA FIELD IS 
INCORRECT. 

THE PROBABLE CAUSES ARE LISTED BELOW. 

A. POSSIBLE READ FAILURE 

B. POSSIBLE WRITE FAILURE WiEN DATE FfElD 
18\S FORMATTED WJTH ROUTINES D E OR f 
(THIS ONLY APPLIES lolHEN READING DATE • 
ON CYLINDERS 005 OR 195) 

READ ERROR HA: 

ONE OR BOTH Of THE BURST SVTES AFfER 
HOME ADDRESS .ARE NON·l.ERC. 

TH IS IS AN APP.t.REN'·. READ FA ilURE. 

PAGE 

QY138 

QYi38 

QYJ38 

QY139 

• • 
6 

ERROR 
CODE 

65 

69 

6A 

71 

73 

• • • • 
l 1 

CONDITION 

READ ERROR DATA FIELD: 

ONE OR BOTH OF THE BURST BYTES AFTER 
THE DATA FIELD ARE NOH-ZERO. 

THIS IS AN APPARENT READ FAILURE. 

• • • 

PAGE 

QY139 A 

FILE UNSAFE AFTER A WRITE DATA OPERATION: QYl79 

SELECT LOCK LAMP ON: AN UNSAFE IS CREATED lo--! 
BY WRITING. REFER TO ERROR CODE 47 FOR 
POSS IBLE CAUSES. 

SELECT LOCK LAMP OFF: WRITE CURRENT SENSE 
WAS NOT DETECTED, BUT Afl UNSAFE DID NOT OCCUR 
EXECUTE ROUTINE 20. If OKAY, THEN CHECK THE 

0 

WRITE CURRENT SENSE L!t.;E FROM THE FILE AND 8 
WRITE GATE AT THE FILE. • 

HIDEX SENSED DURING A WRITE DATA OPERATION: QY179 

THE PROBABLE CAUSE IS AN ERRATIC INDEX 
TRANSDUCER 

CONTROL UNIT ERROR: QY127 

THE MICROPROGRAM TOOK AN IMPOSSIBLE BRANCH 
GO OFF LI NE AND EXECUTE RES !DENT D IAGNOST Its ... 

NO INDEX FOR 27 MSfC: 

WHILE SEARCHING FOR INDEX IN ORDER TO 
OPERATE ON HA OR THE DATA FIELD, 27 MSEC 
ELAPSED WITHOUT DETECTING INDEX. 

00 IS AN INVALID OP CODE. NOTE 
THAT A SYSTEM OR SELECTIVE RESET Will 
CAUSE THIS CONDITION. 

QYJ36 

QY102 

c 

D 

E···· 

I- DATE EC NUMBER DATE EC HUMBER ERROR CODE DICTIONARY 

PAGE 3 HAR 67 420655 
APR 67 42o656 P/N I 2250861 

JAN 68 42o662 T TYPE J"23 lll/2sqli 

I 2NOV68 420664 QY094 

• 



• •• •• . . . -· • • • • • • • • • • • • • ••• • • • . - - " 
i~~~....0--~::..~~1111-----------------------------------------------------------~cwcJ~1.----4ITE 

QY101•AIE---------------------------------------------------------. 
(100> 

ENTER TO DISPLAY RTN CODE 

D0-1 IF ATN IS A LOAD RTN CODI! INTO 
2844 TESTe SEE QP• 

QB005•AQE--Q--IOIAl1 DR:- 72, ____ i, ~~~ 70jD··--~ ~~ 706 .... ""°"-f tat~=· 70[.-.-a-B-i,~~~~ AE,gl··----f ~~ 70A ----------~ mr ]··--' == J·-----...QQY190---iBIHGEil! fii~·CJ! I ~ OPl f O>ST2 , DNST21 - I . i DllST21 IOXI 

c1- )()( -.AA C2- xx -A CJ-- 1°* -AB C4- xx --AD . cs- XO -AC C&- O* -ee ca-- xx - ~ ox 
LOAD IE BITS 0 AND ADDRESS SPARE MODe SELECT SPARE MODe ROUTINE MODEe TEST BY REGe FOR ST2 IS SET IF BIT LOAD DATA FROM STORE CHAINING BIT RE-INITIALIZE E>CECUTION 
1 STORED IN DR INTO TO ENABLE DATA DPl-0 FOR RTN• LOAD RTN CODE RTN CODE 40e 4 AND 5 oF THE SWITCHESe EXIT TO INTO DWe CDNTROL._ CODE TO 100• SET 
OP REG• FOR DECODE• SWITCH ENTRYe MODEe INTO DISPLAY CONTROL CODE ARE DISPLAY If ST2110e ST2111 TO FORCE RTN AND 

RTN COtlE tHEX> TEST DESCRIPTION 

00 

10 

20 

30 

40 

50 

60 

10 

80 

90 
AO 

BO 

co 
DO 

EO 

FO 

QY10le6":'11E:----..
1 (000> 

QY139eA~---o 
COOO> I ' 
QY127vAEE---llfJ 
(000) 
QY140•AAE:---1l 
(000) 
QY179eAE 

Q (000) 
y 
1 
0 
0 

INVALID OP CODE 
CHAifED MODE 

SAFETY CIRCUITS 

CAR/STATUS/DISK RPM 

RESTORE-SEEK 

tEAD ALIGMENT lSCOP£ LOOP> 
SEEK BETWEEN CYLINDERS 

SEQUENTIAL. SEEK~ HA COMPARE 

SEQUENTIAL SEEK-cotoPARE HA 

RANDOM SEEK 
READ-CVL·001 

READ-CVL. 1CJ9 

READ-CVLS 005 AND 195 

WRITE-cVLS 005 AND 1. 95 

WRITE-CYL 005 CHEAD ALIGNMENT> 
WRITE-CYL 195 U£AD ALIGNMENT> 

PAGE 

QY102 
QY102 

QY107 

QV111 
QY116 . 

QY102 
QY116 

QV117 

QY111 

QV118 

QY119 

QYJ.19 

QY120 

QYJ.ZO 
QY12l 

QYJ.2l 

REG• NOT ZERO• THIS PRE- 01 - 731> 10 - 73E LOAD MODES vnD THE 200 
VENIS RTN 40 FROM I j E 01111111 J MS WAIT LDDP DN Q8005. 

i o.GP A GPe24o+BY 
I 101 -J705 E ut~oOOO 71 
i4~ •x --oC>--L_ xx _. 

LOAD DATA FROM LOAD MODE• LOAD 
SWITCHES. OPOlll RTN CODE INTO BY• 
FOR LOAD MODE• 

TAK NG A RTN MODE A o+GP A DL.el27•BY 
EXIT UNTIL ACCES lS I I 
SPECIFIED BV DATA 
SWITCHES• DOal IF 
POSITIONED AT CVL• ' ST2 

RTN COOE IS 40e E?- *O - ES- XX 

xx - 742 
E OOOolOOO [-:_ 

LOAD RTN CODE INTO 
UR REG• 

RTN IS 40 AND 
EXECUTIOV "'51 
CONTINUE lNTlL 1"E 
CYL• SEEK HAS BEErl 
ISSlEDe REF£R TO 
NOTE 1• 

~~el~ 741 
1 *-----------------------------------+------------------------o.v101 coo.ou a.w n.o 
F 3 
J&- °* -BH LOAD RTN CODE INTO 

URe 00-1 IF RTN Is 
A 2844 TESTe 

e 01Y~1iii 1 l xx -1 
,~~.·-----------------------~,-j~ ·~---~~ 
LS- XX -AJ L9- OX -K 

ERROR/RESULT MODE• **NOTE 1** REFER 10 NOlE 1• 
REFER TO NOTE l• ICLO BITe DH AND DI.. 

000 - 708 
'--E 11110000 

MUST NOJ BE ALTERED 
OlmING ~INE L xx - 1'E 
ROUTINES• ICLO BIT I I IS STORED ZN DLO A ICLQBY+llL 
TO FREE THE ICL REG I DURING IN-1.ll'ESe 

xx - 702 
E 01000000 
A FSe64•D 

xx - 70f' 
I 00011~ 

l'ft- 000 -­REFER TO NOTE 1• 

i URo240+BY , • ....,,__! O.ST2 1
.., __ 

1 
IEe28 ', ·y=- ,..I '*"""""""- REFER TO TABLE AT LEFT SIDE OF PAGE 

I 
' 0-0 

R A+X FOR LOCATICW OI' 
I NEXT ADDRESS• 

<16- XX -AQ Q7- XX -AM QB- x• -AN BRBcff TO 2°TN _,. LOAD RTN CODE INTO 
BY FOR A+X BRANCH 
AT BL.OCK G9• 

TEST FOR ON-LINEe STORE EXECUTION 
CONTROL CODE IN DP• 
00.1 IF FILE IS NOT 

I
' 420613 

420656 
420662 

ON UNE• . 

EXECUTION• 

P~000 
J1F9... - Qy190 

j l+ST5 COOU 
. NOT OP4 LINE• POST 

HEX ERROR CoDE 48• 
59- 001 

10/11166 l MACH 2844 l DATE 02120/68 SHEET 04/06/67 NAME 2314/2844 LOG 051P VERSION 
01/15/68 MODE MANUAL 

PeNe 2250319 IN-LX'E INITIAUZAnON 
IBM CORP• 

-
BICE 

" 
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Q y 
1 
0 
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,,,-, 

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

,-.... , 

E uiYiiiiJ 
~:vox . .-----------------------------------------------------------------------------------------------------------------------------a,~~~ 

INVALID OP CODE• 
LOAD HEX ERROR 
CODE FE• 

EXIT TO SEARCH FDR INDEX AND RAISE READ GATE• I g~~u xo-J i 1•STO -------------------------------------------------------------------------------------------------a,·~~f~6.----«•DE 

ROUTINE 50 A"- XO -INITIALIZE COUNTER FOR BLOCK E2 
ON QY137e l•STO IS USED ON QYJ.31 
TO INDICATE ROUTINE 50e 

l E 00011100 SEEK TO HEAD SPECIFIED BY DATA SWITCHES. 00 - ~ Xl - 7Cfl 

~ OAOGL CP3 -----------0--r- ··--------------------------------------------------...Q,~~r 
J2- ><* -AC J4- XO -AB 

LOAD CONTENTS OF SET CONTROL CODE 
CAR INTO GLe THIS SD ':'HAT BIT 3 WILL 
WILL PREVENT THE RESET AFTER TtE 
ACCESS FRat4 RE- SEEK OPERA TIONe 
POSSITIDlllING IN 1'fE 
SEEK RTNe DP3-1 ON 
FIRST PASS OM.Ye 

E~J710 i OPG2•re . 

N2- XX 
CHAINED MODE• SET 
IE6 TO INDICATE 
CHAINING• 

E 00~~1000 J 
Al 40+lJR ._-------------------------------------------------------------------------------------------av10,~----AJIE 
- 00 1001 

LOAD ROUTINE 
CODE 20e C~ BIT 
lS SPARE f'GD SELECTI 

420613 10/11/66 MACH 2844 I DATE 02/20/611 sHEE1 1 
QV102 I 420656 04/06/67 NAME 2~:.'r/2844 l.OG 051P VERSION 

420662 01/15/68 KJDE MANUAL 
PeNe 2250320 IN 1.INE - INVALID DP 
lift' ,;ilftPe SDD CODE ANALYSIS 

''- /'·.:, -- ,.- ..... ,·-i --~ ,--.,. .. -, ,-, ~-.. "' ""' /"'\. ~ "' I""\ J"'\ ~ ,, 
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-!L::-J "'--> 
~- - ,-~ IWJ>J:we-· 

,~,._----------------------------a,1¥135, ,, ,_ XO 

4-. - • 
UPDAT! 3d COii! 

\.-
'\. 

\ -
\\, 

\ 

e 1g~ ] 1 
e 1=ouo 1 -Al 12..,T A 150tCX · · 

cw1oa.ne-------c, .... ----------------------------------------------------------------------------• •.----ct -.ST, 1 ~ f ~ -
!.... 1XX i,_ O:n:J 

" RAUi! CONTROL TAGe a.OCKS Et.U 
IY1ot.!C!-----• !Nllll.! S!ARCH ~ WAIT POlt lNDl!X TO 
COX&) lND£Xe - flAU. V' .. IT TM 

"EffTIIY• -

..,,.. 
01- ,,. 

-- -· -·----··- --------- -·-- ---:-7 

QY102e#'!~---•'t aa:c- j• ------------------------------------~rnl10 DAI 1111HA
1
.
1 J 

COO> 1•11'7 

t.1- lXl 
Al!l'!R TO NOT! le 

'QllO L"- a 
INIT!A&.ne DR f'OR 
r.~; lfe!,lft 

10-
1! 01000100 f ~.., i l+ST!J 

'fl~•~ST HEX 
ERROR cone 44«> 

ux.oxa 

- PROlt !XJT I! 01Uoi00 .,., 
I M+IY -t l+sTS ..---ci--------------------a ~80 ( 1> 

INlT!AUZE IV DISPLAY tN'&:X T00'1l.rN:
1 

EXIT TO Itfl~~I 
REGISTERS f' S • COD! IN CU! UNSAP! POST MEX EJIROR cone .. . 

T!ST~UNSAI'!:• ISO'fUPOIV!NTRV• .-------------------------------..;....;......;..;.;...;...~;..... ...... __________ ..., ______ _. _____________ --CW 

Xl -J XX - 761' XO -J 109 
CX1> 

00100000 E 00010011 d E 00010000 l'1\.! Ut4!Af'!• 

f 
f'Se~D _____ .t DP+l .. IY _ EOI' • ~lN%TlALlZ! 345 COIJ!e 

OHTS C l•ST6 ST6 
R J-0_ ---· 

3'-- -XX 1... • Kl - . 

I 
U06U 

::1 10/11/'6 I 14ACM 2844 12120/66 NAME 2314/2144 
O'/()U67 "10DE MAM.Ill. 

PeNe 2250321 
llM CORPe S1>D 

!XlT TD ~ 
SE!Lf!CT LC)CIC• 

I 
!>ATE ~121/67' SHEET 
LOG lUD V!RSIOll 

tN U~I SAFfTY CJ:ftCU!TS 
TeST ENTRY 

uQYlOI 
CXll 

... 
Git! 

ICI 
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xo - 784 ~,.1AJ&s¥:T,mf! xx - 794 

A 128•1X .. .,T_I_F"E_R_•_u_se_c_. _____ , o+o+c"«LC • ._ ... ________________ ....a---o.v-10'7'---••• E 10000000 J TifER • USEC• seecwo I J '---..... -----i O.ST:S ~ 1 COX!) 

I - TOY ' ,___ 
h- - ?- OX1 

•• RAISE VUT! ADD%TI~A&. IITS ON -o -107eG'- 'REPAR BX TO 'fEST '• OM:&. TO lt~J:5' Ill) .... 

CXl• &AT! IL.ONE TeST h l+tCL TO AUS! H!AD . 
SEU?CTe 

Gel ·t lll~ ~._.A-----------------------------------------------------------,....-------------+--------------------------------------------------------'1~g'i·~~1. mr7

• - "
1
r:: .. ,,,, - _ 

==~ST 
i 

XO - '74 
! 11101011 2 WRIT! AND 2 ERASI! 
A 235+DW CUAR!NT TESTe ......_ _______________ t l+STS •TES"I -l----------~ 

Q5- xx """"4!A 
S!T FIRST n.et 
Pott 6 MICRO SEC 
AM> SECDPm TIMEfl 
FDA 9 MlCROSEC 

DATE 04/21/6'1 
LOG lUD 

• 



• y 

I • 

1l - .,.., 
! 01001001 d t 7JtDW 
e MST11 
R CltS 

la- -TURN or. ST2 TD · 
ENABLE l'IRST 'hM!lte 

•••••••• 

T!ST 2 

e: oor'oo000 J?Sfl r-
L6- XX 

PREl'ARE ICL TD 
R~SE SEEK START 

TfST ? 

• • • • • • • • 

oxx- * 
e uw111 I 
L• 

25 c ._.,_ __ ..av10?-~Ecz 

OX1 - IOICll 

RESET IUS 

DAT! 04/21161 SM!ET i QYl09 I ;11 LOG lllD VERSION 
IN LI~ I SAFETY CIRCUIT TEST 
O!CCD! AND tNlT?AUZATtON llGe 

• 



BRANCHING ON DPOe 

•• 

ox-]e t BX~ 
E2- 1x>C 

TURN ON BUS BLTS 
FOR SET OF SELECT 
LOCK• 

• • • ••••• • 

E ooA81m 1 A DW•15+D 
I f DNST21 

C4- lXX -AA 
1+ST2 IF TIM:OUT 
NOT COMPLETE• 

1XX - 777 11 - 7aF 

T gmm&, --~-f ~UA1 J 
c o+ST2 I DNST21 
' ST2 ST? 
E3- ** -B 4- lXX 

REFER TO NOTE h 1•ST2 IF TIMEOUT 
NOT COMPLETE• 

A KL+FT 

*** NOTE 1 *** 
IF ST28h DELAY IN 
BLOCkS E3•C4JE4 
FOLLOWING THE 
INlTI1ZAT1QN Oft Fe IN OCK e2. THE 
DELAY I CONTROU.ED 
BY THE LOW ORDER 
BITS IP DVe 

E 11110000 

• • • • • • • • • • • • • • • ·~ ' 
' 

' 

' 

\-.. 
';. 

QY107eDAE--------------------.....io-------------------. 
I 01-JnD 
~ lXO • 

ixo-~ 

L
ADw+240tDWC 

Cl>C.OXa 

RAISE A TAG TO SET 
A SELECT LOCK• 

OXl 
BEGIN DELAY 

1 KL:c- 1 1 ~:c-
78

[ A ~m=°owc"l 
~ ST51111o-.o--t 1-3 ---------..-t:i--J ST3 

J4- lX* -DA Js- OX1 -OB J1- OXlll -0C 
RAlsE BITS ON DROP BITS ON BUS TO SET A DELAY TO ALLOW 

E o8roo00t 1 A ~BY 

f l+STS 

J9- 001-­
FILE ll\ISAFE AT 

BUS TO SET A SELECT LOCK• 1+ST3 FOR .J7• SELECT LOCK TO 
SELECT LOCK OCCUR• DELAY IS 

CONTROLLED BY 4 
HIGH ORDER BITS 
DF DW• ' 

ENTRY TO DJ-

VII = - ·1· --.o----a'Y181801>--....iEll9•U:lE f l•ST5 ,001) 

L.9- 001 -EA 
FILE tnSM'E AT 
:;1'4\"RY TO TEST BUI' 
RESET OKAY• 

010 - 74A 

E. 00010010 I A 0Pfo1S.8Y 

~ l+STS 

L 001-Pi 
SELECT LOCK 
PAIL.ED TO RESET 

OXX - 791 lX - 783 OXO - 762 lXO - 71C l>Cl - 77D OX1 - 718. OXO - 71A 011 - 748 

L ~I ~~!~8° j*--&..E-AI nAi~!ll , ... ....,._, ~~~gooo ···----t fg~~ro ... -a._11 ~81~+000 ... ! ____ ,~!~~go ~, ~Jg<'OO ... ""°"_11 ~10 1---+----.cw107 G..E 
y o+ST7 C 1+ST7 C O+ST7 C01•1U f ~ I f m y ~ ,~ ~ ,~ 

Q2- lX Q3- OX* -GC Q4- lXO -GD QS- 1><* -GE Q6- ox1 -GF Q?- ox• -GG QS- O** -GH Q~ •1 ~ 
TEST UNSAFE ))()al If SELECT RAISE BUS l AND 3 RAISE CONTROL DROP SET HE D TEST UNSAFE OROP BUS 1 AND ~· SUCCESSFlL 1ESTe 
BIT LOCK FAILED TO TO RESET UNSAFE AND SET HEAD Af'JD ADDRESS BIT ST6s0 IF UNSAFE TEST FOR CHAINING 

OCCUR• AND RESET HEAD MARK %F ON WAS ON UPON ENTRY BIT• ST0-1 Ifl 1HlS 

,~i~J• ------------------....--------------------------._.---------~-gw~_i_~~T~-·~-00.--~-Al-l~le-D_...,_~~S~Ji:-AS~N-J_Ilf .... S•~~CP--•.,.. ... 
1 

1+ST5 
SELECT LOCK l'All.ED TD SET 

4-- 001 

I 420613 
4206!56 
420662 

. ',._ ..... 

101111661 MACH 2844 I DATE 02/20/68 04.!'•'6167 NAIE 2314/2844 LOG 051P 
~2113/68 MODE MANUal. 

PeNe 2250=524 IN UNEI SELECT UJQt SET 
18" COltP• SDD AND RESET 

n_ f"\ ' 

• 
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Cl 
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• • 

... -

• • • • • • 

oxx~J E 00000100 r: 
INCPEMENT 
COUNTER 

RDUTifE JO 
00 - 730 

l OMGL 

L XX-IL 
SAVE OA 

REFER TD QV040 FOR A DESCRlPTIDN CP 
ROUTINE SEQUENCE AND MEANING OF TIE 
345 CDDE(STDRED IN DP>• 

• • • • • • • • 

XX - J 000 - 13$ Xl - 717 
E 11111111 E 00000100 I. E 01000000 J 
A 25~C A IS•4+D ~ A 64-+DW 

i a00---1 *D--1 
OP4 DPS R OP3 

. b- ~ -A !4- X* 5- lXO 
RESET FC CHECK FIL.E SET CYLINDER 000 
REGISTER AND OPERABLEe OP3•1 
BRANCH ON_CO&lfT ON FIRST PASS. 

001 - 739 
I 
A QM>D 

XO - 716 
I 
A GL+BY 

1 
I 
ES- X*-AH 

RESTI:RE DA 

• • • • • • • • • • • 

Xl -J 1 UCO - 714 

lAf BV.FC ....---i· :: ST? I 
7- 1XO ts- 1-~ 

SET BITS ON BUS RAISE FILE TAG 
FROM BLOCKS E5•G5• 
LS• OR QS. L 

,~- 71$1 
f o+ST7 

le- oxx-. 
DRIP t=ILE TAG-

0-1 I D 1.----o---------------------------------------DV1eo----mAPE~ 

I 
G4- - -AM CHECK IF CAR RESET 

OKAY• DP3s0 ON 
-LAST PASs. 

!~~] 
ct£CK JF CAR 
SET CIC 

xx- TZ1 n-
E 00010100 :1 . E 001gaogo r- -Ti-
LS- X. . L6- Xl_. 

SET HEAi> 20e SET frEAD TA&e 

XO - ?11 -l==" ~T~m 
RESET HEAD. 

XJ. --AY 

I .420613 
420652 
420656 
42()664 

01/16/67 NN4E 231412544 LOG 325G 
04/06/67 MODE MANUAL 

10/11/661 MACH 2844 I DAT£ 11J'20IM 

U/11/68 P.N. 22!0325 11' LINE-cAR MD 
IIM CORPe SDD STATUS TEST 

(001) 

• -

{ 
t 
:f-
~ 
i 

' ~ 
t 

" ~ 
~ l 

f 
t 
~ 
i 
t 
f 
t 
~ 
t 

t 
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\ 

Q 
y 
1 

l 

ox - 351> 

t IEe.2+1> I QYllb·BAE----------------------.-...f ~~ * 
COX) I -·~ 

Q4- XX -CA 
TEST IF CHAININGe 

11 o.: - J......ci--f y&,iiiiO 1111-:41 --1 ox -J--------------------canao---A-aQE 
, -12 10011 

i:_2 *" - - ox - t:' 001 ST2•1 IF CHAININGs CHAINED MODE• UP- EXIT FROM IN-LlfES• 
DATE RTN CODE TO DOe 

11111168 l MACH NAME 
MODE 
P•Ne 
IBM CORP• 

2844 I DATE 11/20/61 LOG :5256 
MANUAL 2250326 ROUTINE !O 

EX11e 

SHEET 
VERSION 1 llYU9 I 
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·------------~----------------.._. ____________________________________ .....,~180 

J ~1, 

Too"!- 1] 1,1=: J !~-d.,.. ,,.:-]. 
i c.sw. OPS -.....a..-' I 1 1 
!z-. X. -A i= *X _. 1._ ._ flf'S 5-=a 001 

RESTORe-SEEK TeSTe STORE 'IL! STATUS INITIALIZE ICI.. l'DR EXIT 
O+ST6 DISTINGUISHES ~ DW l'OA T!STv.G !XlTe 
RT'4 40 ~ 60• AT GSo 

Xl - 79D OX - 195 TO ..._,,.._ 
! 00001111 E 10000000 d ST'91 7J' n!.E XS !X%T .-~._, ... " 
a DW-1S.DC a 121+1'T .;l::;~:::.=;:::OL!::;.• -----------....;Re;,;.;C-AL.;;.l;,.IR_A_TE_• -------...... ~l.~Z91---iA4.GeR!!! 1 · 11•.......::0,__~ l+ST? . UXOdXl, 

ST6 f ST~ 

I GI- lxiti' . 
G!- *X -Al' ~UE ~TROI. TMI t'Cll 
~De~ a:l~ois AEC~llRAT!• .1•sT7 
OFI' Lll'E• ST .. 1 If l'4DIC TU ~. 

~~ 600 t ..: -1-----1 aa::.: 1 - .. _ L .. _ 
SEEK-S!!K ROUT?M! 
A!>O Cortre!US Of' DATA 
5'1lTCt4eS TO DA TD 

1 GP:v-1......:...-.ll .:_- 7sa1--MOve--ACCC--ss-~----------+------~-1~~-~-r_'m.ou,,_,._•ce_•_o ____ ~cxx1f' 
~ ST6 
\.I- OX -AM L5'- XX _..., 

PLACE CONTENTS QI' :g~.,g-~=• 
DATA SWITCHES INTO ~- ..., ... Ta MTQl!S ... U: ST'81 lff RTN ..,.,, .... .., .. ,. ,. .... 

f ~-;-+a I 
NS- XJC j 

SEEK-sE!K llTNe 
$UITRACT cor.T£NTS 
opr DATA SWITCHES 

~o'!- ..,l x1 - "I ~~J•,I&ceill) ~~!TO CLOCK l1•ST6 11'!1 a ~L~ ._ ____________ _...._.._. ____________________________________________ ._,, ______ .._. __ ..;;... __________________ __,c~olJ••-----• 
!z-. )($ __,. 01 -A 

SEEK•S!EK TESTe SET oPO TO lNHlllT 
1HT6 DlSTlNGUISHES HEAD CHE!CKe 
ROUTINE 60 l'AOM 40e 

10/11/66 
04/06/67 

MACH 2844 
,.AME 231'12844 
~ ~A 
1114 COAPo SDD 

D~T! 0-/Zl/67 SH!!T l tv116 I LOG 1l1D VERSION 
t~%Ne• RESTORI! S!!K + 
SEEK•sttlc !XECUnor. C0NTA0L. . /~ . 

• 
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! oo:&,;i J ~xn TO DEeuTE 

i~ ..... a------------------------------------------------------2!1(--·------------------~,~Jr 
I a-o 
~ -~RSE seec. 

'A! 

==:r~ AeeeSS IS AT 
CYL 000. 

e ~-l;;; j"" l!XIT TO CHECK fl'Ot Co!o C'tl.• 
- A"1> ~ COJIPARE HeAo r~· ....,. ____________________________________________________________________ ...;;....;...,;;..;...;--------------~n·e--~Me~ 

f 0"513 OCO) 

N~ XO 
COMPARE HeAe 
A!SET ~ • 

420656 I 
•20613 10/11166 

04106161 
MACH 2944 
~ 2314/2844 
MODE MANUAL 
PoN• 2250328 
lBM CORP• SDD 

DA're ~/21/67 SH!!'T 
i..OG 111D VERSIClt 

IN-LIN!e SEQU!NTIAL SUI( 
EXECUTION CON~ 

l WU? I 
v, 
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''°" ~ _,..,. I ~llllfilv .,., I rv!u.'iii J l 0.:v: J m~··~--.!G!NEA~=·==·~--------------------------... L .. -_ ~.,_L xx • L xo 

MASK Rl1'4DDM P-IUMBER IACt(WARD SEEK• .._SK R~~ ~BER !e'f 
SUCH THAT STstoKE THAT STROl<.E ~NGr CAM NOT I! GR!An ... 

r~~rl t: J•s-~--LENG--TH-F_aOM __ ~_o_,.6--------f'_r&te_'_EDTO_i_fF_-._K_• TO-CYLV4D!R------~,P!J25~; ~-•#'! 
f'OR'.IAlltJ) SEEKe QD STROK! L!NGTH TO DA• 

QY111eAP!:--------------------------..... -------;-------------------------------, CXO) 

VfT!RI'~ WITH 

U 78? I XO - 771-P IOC -1 ~XlT TO CH!CK II' 5eEK WAS TU A 

1 
~ I Loe 01000111 ~.. iogA100 

C•!• CYUNDERet1" so.BYPASS HEAD CHECK> ..-----------v-j MY -p.~. ._---------------------------~,~.w Ft~ 

h._ ..,."':, &aCf!. ~~e. C'rl.~ ~.~anM 
OP3•1 l, EXIT lS UPPER A~D LOWER c

1
!. ev&..lNDER UM?TS n1 IY - . 

~. NUMl!lt MD DR ReGS• inn AL.JR ., •• 
x1- 1• 

I ~101 I t ~STl 
1..5- Xl _. 

INlnAUZ! 345 CODI! 
TO OOh SET oP7 TO 
MlCAT! RTNo 90 art 

10 1 QVU6e ~ TO 

I ~jiO .... ---------------------------------------------------------------------------.....;OQ;;..;.;.~,;.;,;;;~·;.....---------------~,,J~ L KO-INCREMEIWT 345 COD! 
AtGI EXITe 

01-- nl-------------------------------------------------------CL.OCK---~-·--0 .._.. ________ ~ Q.OCI< He"• ftTW• Gvu •• ase~---=::::;..:.;;.:.:;,;;;..;.;.;.;.;. _____________ I 

cou Q3- ox -AM 
CLOCK Hoae 

•20613 
•20652 
•20656 

10/11/66 
12/20/66 
04/06/t.7 

• 
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' l 

-r;.~J··------------o--•~l]*'------------a---t~ ... 1··-0------------------------~~K-~;._---•----------~Cd~U A~ 
REG RO• CYUWDa SEEK• Tl!ST GllO HT SEEK TO C'tL OOle 
~ ~ST6 V.DICAT!S &~'-~=. ~ Qlt. 

TO CYL OOle ST6el I, SEEK IS lX -
TO CYUNDa 1th I! li=tll 

A 1 

1 0-0 

l ..... 
SEEi( TO ~1 ... DC)llO l'Qlll 
CYUNDEll 

L--

01 -. J ¥ac"i.nem .. 
--------------------------------------------------------------------------~l~JSim---aAN (OX) 

Q.DCK .. 

114ACH 29ff 
NAME 2314/28« 
MO!)! MA!f.JAL 
PeN• 22503SO 
18" CORPo SDD 



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

Q 

I 
2 
0 

ROUTIPES AO AND BOe INTERFACE 
WITH SEEK SUBffOUTINE• 

GV119eACE;----------------------------------------------~--------------------------. CXOtXU 
EXIT TO SEEK TD 
CVL 005t HEAD 00• 

REFER TO St.Jo14ARV OF ROUTINE SEQUENCE •-------------.Q:fl2·:to!--.. AGE 
ON QYOSO POR MEANING OF 345 CODE lN OP ~ (Xl) 
DURING ROUTINE ~O• 

oo- 7DO oo- 788 xo- ~ xo- 77A xx- 7C2 xx- 7C4 1x- 7cl xo- ,,. 
E 10000000 E 11000011 E 00011111 l E 11101101 l E 00000010 l l E 10011000 l 

llP4 OPS l GP01211+0DP
3 

• 0 l 19S+G1. .-o--lA GP.J1•DR ••--j DRt237+o •----1 :;o 00 (DA IA 1s2+uR ••----llQm~ao~--.. •TE 

,_ •-AA l- xo-a ,_ .. ":..c s-. xx-• E&- xx- l.,_ .,._ la- xo~ - 001- . 
ROUTINE DO SEEK• TEST GPO BIT STORE CYL 195 IN MULTI-HEAD MODEe CHECK FOR END OF CHECK FOR CHP.ININGe END OF CYLINDER• CHAINED MODE• 

FOR FULL CYLINDER GL• OO-Oe REFER TO NOTE l• CYLINDER• CARRY.I IF PRESENT SEEK TO HEAD 00• UPDATE ROUTINE 

jl~C!_ J ~ ~~~ J M!DEo ~~rm l oJl1iji TIB HEAD ADDRESS IS 190 no; ~NI~I CODE TO 900 El!Ifu11I 

la~ *C)--" w---L 00 L Xl _----[o H Xl ~l L l+ :1 -] . ~-TE 
~~oJS r.:XNfNGRSW~ ~~r SEEK TO CYL OOSe ~~~~hET1~8ref'Cr.• -..------------------IN_c_REME __ N_T_HD __ AD_D_•_--c>-------------QY12S~-.. AKE 
Tt£ OP REG DURING ROUTINE ~~=-------t--------------- (Xl) 
OPS IN BLOCK G2 TO BLOCK WRITING• 

ROUTINES EO AND FOe 
ENTER TO CLOCK HA• 

-.NOTE i*** GP CONTA NS THE PRESENT 
HEAD ADDRESS WHICH WAS 
OBTAINED FROM THE DATA 
SWITCHES IN SINGLE HEAD 
MODE OR READ FROM H•A• 
IN MUL.TI-+tEAD MODE. IN 
MULTI-HEAD MODE THE HEAD 
ADDRESS IS NOT INCRBENTED 
WHEN SEEKING TO CYL 005 

QY121eA.GE---------------------------------------...-... 1 01 -- l·------------------_...O_R __ 1_99_· ____ .._. __________________ _.... __________________________________________ _.... ______________ --a COl) 

RTNS EO/Fo-wRITE DATA 

BLOCK N3 
SET CoUNTER TO qAISE 
WRITE GATEePROGRAM 
IS ORIENTED AT THE 
END OF HA• 

~HA OX-Al. 

10 - 78A xx - 7'C5 
E 10000100 E 00000011 TIMEOUT AND RAISE 
A 132•DW A QP03-t0P WRITE GATE TO WRITE l>ATAe 

REFER TO NOTE 2• SET DP6t7•11 TO 

v1:ss--... ALE 
COX) 

1- JCX~---r-i._ ~l·.....j\Nl*'"-----------------------------------------------------------------------------------------...qC~lfH6_...--~ANE 

QY121•ASE:---------------------_..,---------• INDICATE WRITE 
(XX) DATAe 

1 l1 - ?JBB E ~~oOlo 7Cl6 
ORIENT ON INDEX AND TifEOUT TO RAISE RTNS EOIFo-READ 

DATA o+DW A OPQ2+QP READ GATE BEFORE Tt£ DATA ftIELDe 
I I *-----------------------------------------------------------------------------------------~Y1~6.,._ ........ AGE 

-----------------------•f o+STl CXl) QV121eALE 
uu 

QJ-- XX - Q4- Xl -A 
SET COUNTER TO SET QP6t.,_10 TO 
RAISE READ GATE INDICATE CLOCK 
IN THE GAP BEFORE DATA• 
THE ·DATA Fif..LD• 

I 

420613 
420656 
420662 

10/11166 
04/06/67 
01/15168 

MACH 2844 
NAME 2314/2844 
MODE MANUAL 
PeNe 2250331 
IBM CORPe SDD 

DATE 02/20/68 
LOG OSlP 

IN-1.INEe ~ITE DATA 
EXECUTION CONTRQ. 

• 



• •• 

• ., 
j 
1 

• • • • • • • • • • • ••• • 

HEAD SEEK WAS TD Of2 L.!SS ,....,. THE DATA 
svnc~. ~Ats! H!AD ADVANCE To WRIM 

10 - 7'D6 ANO fEAJ) DATA WITH HEAD SELECTED IN DAT& 
E 00011111 J SVlTOESe GL 15 INlTIAUZ!D TO nME-OUT [•31•: ,.i BE!'IJllE llAISVIG HEAD sa.ECTo 

ADVANCE tEAD AND n«!N WRITE DATAt1 

• • • • • •• • • • • • ••• 

01x- nJ A =rlOO 

L , .. _ 
RAISE HEAD SELECT 

1xx- 7CI 

1

1
11:wi J llft :1~1llT~ 

------------------------..a'YJ.20 Ase uoo 

L- JDC 
SET TIMl!R TD 
RAISE WRITE GA1E 

T!ST HEAD ADDRESS PROM DATA 

ROU~'::'!_Dft57f'r5Vl1Tcif .~ H!lAD 0• ORI!tn ON INDEX AND TIMEOUT TD RAISE _._... READ GATt! 8E1'0AI! THE DATA l'Ie&.De 

I .,_------------------------------------------.-.--------------------------------------------------------cw.120 AU! i 8.W' cut 

WR!f!ttsT:-~ ..dti.,.Jizar' 
195• 1•ST6 OW lND!X 
JM>ICAftl &It 
TO CV\. 195• 

42065' 

1

420613 10/11/66 
M/061'7 



• • 

Q 
y 
l 
2 
5 

• 

QY116•AL.E 
CX>C) 

• • •• • - ' • • • 

IN GL REG• A o+DR ENTEi TO SEEK TD CYL• I XX - J . 
I . 

• • • -·--·--· • • • -· • 

C2- Xl 
INITIALIZE DR TD 
SEEK TO HEAD O• 

QY120eAGE.----.• 
CXU 1 >Cl - 7FI O>CX - 7AB 

ENTER TO SEEK TD CVL ooi. ---------~ 10001000 E 00000100 005• 195, QR 199• A lS~FT A lS•4+D QY120eAKE:------a.--------------------------------------------------.....,.*I • ..,_... __________________ .._I 
C XU I 9 o+ST7 

f~f~hADE • ,4- oxx -AB E6- )()( -AC 

E 00011111 XO - 7Al 

lA2-GP•~1+XDRl -A QY117eAGE'----o---------• 
fYQ) 

;i.., .U.ts•AFE------r CXO> 

DROP CONTROL. TAG Ct£CK l'lL.E OPERABLE 
AND DlSABL.E BURST 
OiECK HARDWARE• 
~ST7 INDICATES 
INTERFACE WITH 
SEEK SUBRDUTI~• 
CNOT RECALIBRATE> 

QY102eABE SET HEAD FROM GP 
(XO> ElTtER FROM DATA SWITCHES IN SINGLE tEAD MODE 

OR READ FROM TRACK (HOr-£ ADDRESS) IN MULTI......eAD MODE 

• • ·--· • • • • ·- - ·- -------~-

QY116eAGE:---~-T-~AL_4_re_BR_~_~_:_TO ____ -o-_~ ~2Afo 7DCu•~--~1 ~~Jgr 7El··--'1 OP:Y:; 7El-------------------------------------;~_1_Ie_~_/R_MA_ECAL_1N-M_1_~_._TE_. DGRAM------caG.130---AGE 
C1X0'1X1) I coo.ou 

BRANCHING ON ST3• RI 5+W ST7 
ST:S-1 IF PIL.E IS 
SAFEe L2- XX -AF 1.3-- XX -AL L4- O* -AG 

FILE OPERABLE• PLACE CHAINING STORE 345 CODE At4D 
UPDATE 345 CODE• BIT IN BY• CAAINING BIT IF CN f N IE REG• S~l 

~Xl.~ J.._ ____________________ F_RE __ CAL __ I_BRA ____ • _________________________________________________________________________ ~_~_f_~_l°_T_A_~ __ ._vze ________________ ~,wxli° IUCE 

FILE NOT ~BLE 

420613 10/111661 MAr'• 2844 I DATE 02/20/68 =n- l 
QylZS I 420656 04/06/67 N',AE 2314/2844 LOG 051P 

420662 01/15/68 ,;oE MANUAi. 
~•N• 2250333 l~lrE SEEK 

' IBM CORP• SDD INITIAUZATlart 

- -- "' ~ ""' 



·-·. 

• v 
I 
" 

rxu•oAJI! mo 

•• ••• • • ••• •• ••• • ·- . • • 

·-J !lnER 10 CHl!CIC Nit 1 oa-IY+1•K C.t!• CYL.ZNDl!Re .. . 
r-

~1:"9a lS 1ER Mo\ij 
TM! LOWER UM'lT 
lJI BY• 

XK- '1'lJll ·-J fl-J ·-J l-.1.a l L_ ST3 ,. 

t\!=100 . 

L~ I ST2 

[ xx- l~u- • 
~"- -Te:ST If' DA IS LESS CARR;a ~ OA IS C•Eo CVi..IrmeRe STORE 145 COD! 

THAN TH! HIGHER GREA AN uPDAT! 345 ccm!o J:N D!e 
UJUT V. BYo HlGtERJI~P· oo - ns STJal IS 

GREATER ~ 
I! 011101.0l J LOWEft LIMIT• ~A U?+D'f 

1 ST6 .... NOT!l-

As- • 
lll.OC.S G5•J5 ~SS.,...,. 
rJACE NEV LOWER tit UMIT • SS! 
~T IN 1¥ AND NO'll! lh -

1 1•-1 ARE TO OAo 
ST&-1 ON f'lRST !: 011101()1. I! OUU.000 
PASS• [i U7+BV a A 120+DR I~ t ~ST6 T ST6 

.J5- #X -AM . S£f rEv KIL~T ~EATER THAN lGHEll L.JMI'h SEE If\4 DR AND ME 
TE l• WJT" OAe OtiST• TO 

10 - 7IA lhlT NEXT P.USo 

lYHllF j~ t 1-5 -

L.!- 001 
COflllRtL U-.IT E~RGAe POSY 
HEX ERROR COX>! '11e · 

ON amrt TO T'NlS PAGE, ST6sh !V•?l Af>m 00u76 
THIS PAGE CHECKS TO SEE WHETHER DR NOT THE ACCESS IS 
POSITIDP.IED OVER • e.e. CV\.lNDER (11+75 OR U1'•U9) AND 
BYPAUES Tt-E ~ ADDRESS ~-
If' tT IS A C.! 1:1 eYUNDEAo 

420656 

I 

42061! 

••• • • 

Q'f 100 11!£ 

eoe. cvu~ NOT ct.MtA~ * (000) 

13!t ~ emu 
NOT CoEo CVU~ME ,. 

•··' 

-;neo AKE 
coou 

£XJT TO DlsPt.AY f!llRtM COD! 



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

• y 

I 
0 

~, i 
.... 

L DaO 
)($ -A 

CHECK !te 
OF CYUP4DER 

x1-1 I ~.r11 '-t l•rnl 

LS- 001 ~ 
NOT Of4 UNI!• flOS 
HEX ERROR CODE 48e 

I 
l.- »&O ---CIECK BUSY 

XO - 1!1 
! 01001001 
A n.IY ._t 1+11!1 

sd'tii 001 --!~· == 

... ..... 

M -no-1 If' ftn.f NOT 
BUSYe 

m-1 r 01001010 

4-~ l•STS 

,._ 001 ~ 
l!t4D or CYUrtD!lle 
POST He>C £AIOI 
COQE ••• 

4206!52 
420656 I 
420613 

~1- 7DI 

11! 01001100 J A ?..av 
~ 1+ST5 

.... 

!..... 001 
POST HD ERROFl CGl1I 
4C #ID Rf!Fn TO 
MJTE l IEUNe 

-
8JSY 

FILE BUSYllWOT ... 
aROlt CONDITUINI 

*"*tarEl ... 
BLOCK C8e THts CCM>ITION 5HOLLD 
NOT OCCUR• THIS ERROR INDICATES 
THAT nE f'lL! IP«JPt!~ABLE.alT 
WAS SET IUT FIL! STATUS we_s. 
I~ERROGATEI> OKAY• POSSI­
CAUS!S AR! SUN CARD OR · 
ERRATIC INTEAL~ MTOI DR 
fU. TIPLE MOD SELECT• 

~ 

.. --• . 

--
' 

.... 
1' 
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----------------------------------------------.....,81r 

~=~ !oo:-JW4 J 
,.. 

• y 

i 
' 

QY107•·MAE:------....!~~~!_~-------------------------------------------------------------------~~O.STS ,.,, L 
1111 

QYJ.2?eAl'!'I!"---.. 
COX> 

1~ - ?l!'E 

H=ro I ~um m J n- --
RAISE CONTflOL 

lXl - 19 

11=ro t OffT7 

u- on_.... 

11ROP CONTROL 

oxx- "' I !!WA11 

I I . 
le- oxx --""' 

R!S!T ftC A!G 

oxx-
~, ! 10 • im ... 

L xx-OECK If' GATED 
ATTE"1'ION RESET 

f'U IS IUSY• l!X!T 

~Tv~flTO 
INDICATI ND EMDRo 

I 

420613 
420656 

10/11166 
04/06/67 

nea coou 

·-----fli,~n 

MACH 2844 I DAT! 04/21167 ~-NAfE 2l14/2844 LOG UlD VERS'""" 
MODE MANUAL 
PeN• !!50D 336 IN'1..~• CU3CIC .... 
IBM CORP• -... f'REP,.._T%QN 

• 
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Q 

I 
6 

• • • • ••• •• • • • • ••• • • • • • •• • • • - - " 

ENTER TO E 01=iii0 '
1lj E 01ffo0ii - I EXIT TD DISPLAY Q.DCK H•A• A 78+BY A U5+8Y · ERROR CODE• 

QY13SeAME--------------------------01rai11I t 1 ... -cJo-..--------------------------------------------------------------------------------,_.--._...,.,._...-iG'YleO----~ABE CXCkXlJ f 1•ST5 1tST5 C001) 

C2- 001 -AU C4- 001 --A8 
PACK CHANGE LATCt NO INDEX• POST HEX. 
DID NOT RESET• POST ERROR CODE 73. 
HEX ERROR CODE 4E• 

Qv13.,.i;ee A ENTER ro a.oCK DATA OR 1o~lo0i0 6151 e oo~&oOOi 674
1 1 ox - 6F& e ~~o'OiO 6751 E ~owo 6041 E oori1i00 '°I l >ac -

641 cxu GENERATE RANDOM NUMBER A 146+CX A BX+o+l+BXC A cx+o+c+cxc A Ie.2+av A (llf4+DP A 0Pe2s+FR ,RQBY•JE 

Qvua.AKE •1 •----• l 111.all&J---1 ·•--1 ·•--L •----, OP6 cxu ·' f ltST1 I f OtS~l 
~l~O.ACillQE~---.- 12- XO -A i:.RRY •x -AC lii- ~AD ES- xx -Ae E6- >OC -AV xx --N= ea- *>< -AV 

INITIALIZE COUNTER SET CHAINING ll'DATE 345 CODE SET ~DATED 345 STORE 345 COllE AND 
TO MEASURE TIME BLOCKS E3,E4--- TIMEOUT UNTIL INDEX BIT INTO BY• CODE IN FR• CHAINING BIT IN 
WHILE SEAROIING IS DETECTED• A CARRY WILL OCCUR IN E3 IE REFER TO NOTE 
FOR INDEX. IF INDEX IS NOT DETECTED IN 27 MSEC• 1 FOR Qp6• 

QY119eAJE:-------c:t------------------------------------------===-......,----_.------------------
CXl ~ I ENTER TO QJJCKIWRITE DATA 

-~ (X1J 

E 118~o000 1 E 11U1ii0 6BP E ~oOOi ftl EXIT TO EXECUTE i 206*DW ~ l ... c--r·- .... __ ,_,, ________ i BXol+D . 0-----------------------------R-AN_DOM __ see_ ... K_. ______ --cilc~taoa--AIE 
J2- X* -AG J3- XX -AX J5- XX -AH 

SET COUNTER FOR RANDOM SEEK. TEST TO SEE J'I' 
RAISING REAJ> GATE RESET OP7• BX IS ODD CIR E\ll:Ne 
GATE TO CLOCK HeAe 

REFER TO NOTE 1 XO - 6Be 1XX -1 lXX - '°I oxx -1 FOR OP7e E 10001000 E 00000100 E 00000010 E 00000101 

~Av2.ADE:---------------+-----------· -..r36+FT * rFC * " i 2+PT ••--r~ -------------. 
L3- 1xx -AJ L4- lXX -AK LS- oxx -AL L6- xx ---

Cl.OCK H•A• RAISE RAISE HEAD SELECT BURST ODD LENGTH INITIALIZE LOW 
CONTROL TAG AND FIELD ORDER. COUNTER FIM 
ENABLE BUR$T CLOCKING HeA• 

--· 1=0i0 ~, 
NS- 1XX -A 

1 u:~-d6FB 
A 1•ST6 
T OP? 
N2- X* 

DATA FIELD• INlnAL.RE 
HIGH ORDER COUNTER 
FOR A 7000 BYTE FIELl>e 
REFER TD NOTE 1 FOR DP7• 

READ OATAe ENABLE BURST 
CONTROL. HARDWARE AND BtlRST 
EVEN LENGTH FIEL.D CONTROL• 

x1- ~ 
E 0100~101 

lXX - 676 

E 01011000 J 
l~ 

INlTIAl..IZE LOW 
oRDER COlftTER FOR 
CLOCKING DATA• 

EXIT TO TlrECIUT BEFORE 
RAISING READ OR WRITE GATE• ,- 1 ... ---.-------------------------------iD---------------------------..... -. ......... --......... -GY13?~----~ATE 

*IOI* NOTE 1 *** 
OP6 OP? 
0 0 CLOCK HeA• 
0 1 RANDOM sEEK 
1 0 CLOCK DATA 
1 1 WRITE DATA 

QS- XX -AT 
WRITE DATAe SET 
CODE INTO OP TO 
INDICATE WRITE DATA 
IN-LINE ROUTINES 
IN THE MAIN MICROPROGltAM 
WRITE SUBROUTINE• 

1

420613 
420652 
420656 
420657 
420662 

(>OC) 

10/11/66 I MACH 2844 01116/67 NAME 2314/2844 . 
04/06/67 MODE MANUAL. 
05/Z4/67 PeN• 2250337 
01115/68 %BM CORP• SDD 

DATE 02/20/68 SHEET 1 lYl.36 ·1 UJG 051P ~SION 

l~INE• ?NDEM WAIT 
LOCP AND READ/WRITE DECODE 



• 

; , 

•• •• ••• • • •••••••• • • •• • . ·• • • • • • • • • • • • • • 

~~f&.AT·a:----~-~I_~_~_r.l_0_R_~_l~_IWR .... ou_I_re ... 8_~_~_~ ____ t~ J· 1; ~ J-.a~-l_ox ~ J··--L ~ ~ JJ 
XO - 6D8 

11 =u0J *-------.-.----------.-.----~~136~r.----~amEE~ 
y~m ~> 

'e- Xl SET QP& TO BYPASS BLOCK 

SEARCH ,OR tEXT INDEX• 

Q 
y 

t 

E2t E3t E4t ES COUNT IN 
2 MICROSECOND INCREIENTS 
E2 TURNS ON ST3 

J2 ON QY136• RESET INDEX 

11>< - 6D6 EN~IB~ xlEt'~· 1·-------------cil I I A v... EXIT FROM RTN so. ,f o+BY a-in-- :r190~--"IFE 
C O.ST5 COX) 
R oP3 
,,,__ X* -B G8- OX 

RESET DISPLAY REG• RESET ~TROL CODE• 
OPJ-0 FOR THREE 
CO"'LETE REVOLU-
TIONS • 

E ul~1rn 1 E 01~0000 1 A 255-tDR A 64+FC 
.._ ____ ..,_ __ _.._.., __ ...., __ , .-o I *-.o----------------------------------------------------------..QY1~3ea----AAFI! 

C OtST4 C O.ST4 C10Xt 
R OP? R STO TO SYNC BYTE DETECTION 
I I 
JS- ><* -AE J6- 1•x -AF 

LOAD DR FOR A RAISE READ GATE• · 
WRITE OPe OP7'11 ST0-1 IF RTN J:S 50e 
IF WRITE• 

e 1~1000 6C3l E o~iii 6El f xx - 6C5 A 136+FC A 7•1CL 

I o---·I *'•--c l+ST5 h•i.---------------~Q~'P>e0122!S--.... A-J! c 1+sn cou 
I R O.W TD WRITE ROUTllE 

Nie- 01 -A.I N&- 1X>C -A N7--- XX -AH -v 
RAISE WRITE GATE SET COUNT IN KL l+ST5 INDICATES 
AND ERASE GATE TO WRITE 7 BYTES NOT ERASE lN THE 

~ 255 MAIN PROGRAM WRITE 
SUBROUTINE• 

420613 
420656 
420662 

10/U/66 
04106/67 
01/15/68 

MAcH 2844 
NAME 231412844 
MODE MANUAL 
P..Ne 2250338 
IBM CORP• SDD 

DATE 02/20/68 SHEET 
LOG 051P VERSION 

-
IN-LINE• RAISE READ GATE 
OR WRITE GATE 

• 



• 

Q 

I • 

• • ·-· -· . ·-- .• -·-- .. ··--·--·- - ·------· ·-- .• •• • • • • • • • • • • • • 
1ox- 61 xx- 61 L xo- -· E 11111111 E 11111111 00000100 

A 2SS+CX A 25S+B>C A IS.4+D f:.-____________ .,., . ____ , *---· • 0 

?IA:I·AF f l•ST1 i O+ST2 c o+ST6 

C2- XX -AA !3- XO -AB i.:4 

~C 
INITIALIZE ex INITIALIZE ex ~~A:~ ~~~AlT 
FOR BURST CHECK FOR BURST FDR THE SYNC BYTE 
AND ENABLE INDEX cHECK BEFORE H.A. OR 
DETECTION HARDWARE DATAe o+ST6 FOR 

Tt£ CLOCKING RTN• 

L ® ~J· l L n ~ J._ __________________ F_1_J_X°_T_•~--·vze-------~cxlJO~-llOIJl"uee:1: 
DOal IF DRIVE IS DRIVE NOT OPeRAIU! 
INOPERABLE• 

SET ST2 IF THIS IS A 
MULTI-HEAD OPERAnm 
CCiPOlll IF IU.TI~t 
l>Olll IF SYNC BY1E 
IS CORRECT• 

f :ri J--io--P"~ J--ci--1 o1 - ., ... __________ Iua_o_~_OCK...._1_~_. _______ '""9Qn319'9-~AtE 
C o+ST4 C DNST21 O.ST7 COl> 

i::' .x ~ OI/.,,., ~v 01 -AH 
COMPARE SYNC BYTE o+ST? FDR CL.0CKING 
BEFORE HeA• OPE.al ROUTINE• 
IF SYNC BYTE READ 
IS FOR DATA FIELD• 

E 01100001 
A ~BY 

lx-1 e 00000001 i DR¥1•D 

J6- OX-M 
DATA FIELD• COMPARE 
SYNC BYTE• 

E 01100011 
A 991-BY 01-1 rt l•ST9 

00-1 t 1+515 

L?- 001-M 
SYNC BYTE INCORRECT• 
POST tEX ERROR 

LS- 001 -AJ 
INDEX SENSEDe NO 
RECORD FOUND• POST 
HEX ERROR CODE 6h 

11- ~ 

CODE 63-

• 

; ts+av ._,,ft,. _______________________________ -o-------------------------------------~v1.~ao~--... \LE 
E 01100010 I ~~l~y 
f 1•ST5 COOlt 

QS- 001 -AL 
INDEX SENsED 
CONCURRENTLY WITH 
ST4e POST HEX ERROR 
CODE 62• 

420656 
420662 I 420613 10111/66 

04/06/67 
01/15/'8 

MACH 2844 I DATE 02.120168 !!£11 NAME 2314/2844 LOG 051P ·~S ON 
f4lDE MANUAL 
PeNe 2250339 IN LINE• CLOCK OPEltAnDN 
IBM CORP• SDD AeMe SEARCH 

1 QY138 l 

• 



• y 

I • 

• • • • • 

QV138o---- D1 -J 
cou 

i2S: *1 
WAIT FOR BYTE• 

• • • • • • 

10 - 356 

1 OOST6 
R 513 

!a- ~--SEE UlTE Z. 

• • • 
***"°1'E 1#* 
SET ST3 IF EITHER 
BX ~ ex IS NON­
ZERO. 

• • • • • • • • 
11 lfZiE 2*** ;:~ =T REG fBC) IS TESTEJ) FDR 
E~~~ H~gnNT~ HEX C2 IF RTftl IS co OR no. IF so. 
HAVE BEEN EXHAUSTED. OAaCYl 005 OR 195 AND oA+l+KL WILL 

SET KL4 an. OTHERWISE KL4s0 so DO 
~T COMPARE BC REG. 

LAST BYTE• ElllAILE 
STOP CONTRl:l. OF BU 
COUNT REGISteR. 

• • • • • 

LI 10 - 34£ ox - 31D 

A BX-O+DC ,.., __ 11 DA+l~ I t OOST4 ST4 

(jq- ox --PF Gs- *X --EB 

I M.S --i lCl - -1----------, 1 D=O R 7+V 

17- x. -AG !e- 000 -BA 

l 

SE.£ lll01£ l• SEE NDTE 3e SEE M'lTE 3e 

I •----
L! cx:+c-:Cj31F 

c OtST4 

I 
JS- xx 

SEE NOTE le 

OXX - !FA 11 - !53 

.

E 00000100 d E 01100101. . I· t JCL.4+u ....o-AI 101+av 
·c 

. R CP6 SD 

[,,_ *" L"'I- XO __ 
SEE ll'JTE 3- IJP6a1 READ ERROR DATA 
FM DATA Fia..De FlEl.b. 
Sl3s1 lF BURST 

xo-

1 ... -a.------~YlOO AJE 

XO - 3EA 
E 01000110 I r-
L 9- xo--. 

READ BIT au'1' 
ERRaa. 

(000) 

ERRtlR DCCURED. L..--------------------------------o-------,:Y14o----ASE cxo> 

420664 

I 

420613 
10/11/68 I = ll/11168 · MODE 

Pell. 
IM CllPe 

_ __,_ 

.. .. 
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;f 

1f 
i 

"' } 
I 
J 
} 
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' ' ·~ 

i 
11' 
) 
~ 

~ 
~ .. 
l 
~ 

I 
I 

I 
f 

____j 
j 

i 
• ; 

t-
l 

Q 

' l 
0 

• 

QY139• 
()()() 

QY139e 
UCO) 

• • • 

FROM Q.OCKING 
HOME ADDRE~ 

• • • • • • • 

xx-
I 

ll>W+BY DoO 

I 
E3- X* -AB 

PL.ACE HEAD BYTE 
INTO BYe D0-1 IF 
DA AGRESS WITH THE 
CYLINDER BYTE. 

• • • • • • • • • • • • - -

x1- 34B 1x- 347 xi-1 1 :Y+» ..-.a--A JM+GP A o+afl+FT INITIALIZATION. 
I I I E 00010111 fXlT 1lJ ItH.INE 

i- *" ~ L x1 -ui*..,._ __ i,::.w ooo -AA211------------------.;;:.:~::.::.=;.:.:=:.-..------....a,= 
COfilPARE HEAD BYTE flVH MODE 
READ FROM . H.A. · LOAD HEAD BYlE 
WITH THE DATA READ FRCl4 HA 
SWITCHES IF IN INTO GP FDR 
SINGLE HEAD MODEe HEAD ADVANCE 
ST2-0 IF IN SINGLE 
HEAD MODEe 

EXIT TD 1>YSPLAY 
ERROR CODE• 

E 01&~o0i0 J XO - 348 
·A B2+BY I 
1 -n-o :o.-o----c l+ST! l*"'------------------------,,,_------------------c·y1eo----•MM4E£ 

(001) 

lCO - 34A 
E 01010001 
A 81+BY 
I I l+STS 

l4- XO -A.I 
WRONG CVLINDER. 
POST HEX ERROR 
CODE 51e 

I 7+w 
JS- ><* I 

SINGLE HEAD MtlDE• J?- 001 -AH 
DOsl IF HEAD BYTE 
AGREES WITH Tt£ 
DATA SWITCHES. 

42061! 
420656 
420664 

10/11/66 
04/06/67 
10/U/68 

DATE 11/20/68 
LOG 325G 

IN-4..INE• CYLINIJER AllD 
HEAD CffECK 



• 

• y 

J • 

• • • • • • 
ENTRY IS FRtJlll MAIN PRO&ttM 
WRITE SUBRDUTINEtWRITE DATA) 

• • 
QP1 Bt.CDE--------------------------------------------

• • • • • 

C~> l 
E ~iOO J E 0~~0000 fd>AI I 00 

-

6E4 11 - 6E? 

E 10000000 I A 1S.4•D A FS.1frilD 
QP189eBct----"""'*•I ..-.0--f ..-0--

A 128+FC 
.0--1 

COX> C o+STS C DNST21 
R INDEX R D-0 R ST2 

A1- x. A2- ()OI -A b- •1 -A.J 
TEST FOR FILE CHECK FOR WRITE ST2-0 IF NO WRITE 
OPERABLE• TEST FOR CURRENT SENSEo D0-1 CLRRENT SENSEe 
TRACK OVERRUN. IF FILE IS 

V«>PERABLEo 

X1 - 6D8 
E 01101010 
A 106+IY 
I f 1+ST5 

G2'- 11 -AH 
TRACK O\IERRlMo POST 
HEX ERROR CODE 6Ae 

01- ~ 
01101001 J 
i~= 
b- 11 

UNSAFE. POST HEX 
ERROR CODE 69e 

C OtST2 

!4-o oxx -A 
DROP WRITE GATE 

• • • • • • • • • • - • • • • -

OXX -- 6E2 OX - 6E8 1X - 6EA 
E 00011100 I -00000001 I E 00001000 d EXIT TO IN-1..INE 

l
A o-2e+Kt. •=----! :.- n-n--! -' ST5 o---<i-, _______ 1_N_1_n_AL_1z_A_r_1_m_. ________ f~~ Aee 

5-- ox -A i&- ierx -A b- oo. 
INITIALIZE COUNTER COUNT TO DROP DROP ERASE GATEe 
TO DROP ERASE GATE ERASE GATE STSsl IF AN ERROR 
16 USEC AFER THE OCCURED IN WRITE 
FALL OF WRITE GA TE. ROUTINEo 

EXIT TD DISPLAY ERl!tOR CODE 
.--------------------------------.;....------.cv1so----AEE 

420613 
420656 
420664 

10/24/66 I MACH 2844 I DATE 11/20/61 SHEET 04/06/67 NAME 2314/2844 LOG 3Z5G VERSION 
11/11/68 MODE MANUAL 

PeN. 2250342 IN-LINEe WRITE EXIT 
IBM CDRPe SDD 

(001) 

1 QY1'19 I;· 
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'' 
r 

• I 
0 

QY107#AE..._ ___ -., 
. coou mn·IYl!t---a 

flflOO•·A!l!o--....a 

~ll.,~---a 
coou 
QYlfh1~---a 
(00 , 

lf:AGE----a 
«Y130•.all!!---a 

~ll •. ...-e.---a 

~ 
mu·~ 
ClV140e·JUiE----a 

ln11 •• TE~-ao ~=1&~~r™-
~1:.1E:~--i0-EXIT--OPE-~_,_1DNS_o __ ..,.1l tr.r ?091· 
coou 

2- XO -A 
RE-IN!TlALIZE 345 
CODE•100e 

1V20/66 I *'" 04106161 = 
Pelh 
tBM CORP., 

1 9'1801 . ' 
/ ' 

' 

~·/·~· 



I • 

Q 
y 
1 

x 

• • • •• • • • • • • • •• • • • • • • • • • • • • • " -
Q.noi.Ace:--------------L COX> 
QGlOO•ALE=+ 
COX> OX - &Fl ox - .;F• oxx - 6FO I oxx - 6FI E 10000000 00000001 f E 11111110 E 11111111 

A DL.el28+KL. A l+FT A 254+FT A 25S+FC 
QY180•AQE I ··-i--*-.1 •*--1 llli.,___ ,._ (OX) I o+ST2 
QYl37eBFE • 
COX> 

Cl- OX -AA C2- OXX -AE C3- OXX -AB C4- OXX -AC 
RESULT/ERROR MODES DESEl..ECT THE FILE• RESET Al.L FT BITSe RESET FC REGe 
EXIT• RESTORE THE 
HIGH ORDER KL BIT• 
CREFER TO NOTE 1 
ON QY100) 

UOX) QT2Jo.cHE-------------------------+-----------------r------------------------------------L 
~~.~-----------~-------~L---~-x----~-2--~~-~, ~ 1 ~ 
COOO) All STOP+Bv+D l..--0---A 1g~;~~ll io--o--A ~!i=R ! o+;: - &Fl ! o+: - l o.:: - ~~elm~~ ENTRY 
~~~·BGE•---of'l-yr---------- R sTs 1 I . .-o--~ o+sro • I ••--1 ...... .., .. •---------u-o---rgg~::ioos--NE 
QYl02.AAE:---• ROUTINE AND LOAD ! ~ .....,. .. 
COXl M01>ES EXIT I I 

GJ- 00* -A 4- lOX -A GS- XX -AG 6- XX -AJ G7'- XX -AK CS- 00 -AR 
L0hD THE DISPLAY RESTORE CODE TO DISABLE DATA ENTRYe DISABLE C•U• BUSY RESET DW FOR RESET FR FOR 
REGISTER WITH TtE GP FOR THE MAIN (RESET UR4 BIT> HARDWAREe !NITIAL SEl..ECTIONe INITIAL SEl..ECTlDN• 
CONTENTS OF BYe MICROPROGR~~• 
STSal IF AN ERROR REFER TO QS09o-J8 
OCCURED DURING FOR MEANING OF 
RESULT OR ERROR cone. 
r<IDE• 

E 10011111 
A STOP+159+GP 

001 _ 6Cj 
L--1 . 1--.j 

L4- 10X -AL 
FREEZE THE DISPLAY 
REG IF IN ERRoR MODE• 
SEE G4 ABOVE FDR 
GP a 

! o+;: - 6FI 1 O+~:- 6FCI lo+:- 6EF 
! e>tSTO ie.----------ca--1 llll-:iOi--1 
R BUI' !S+W 

r~ •x -BA La!- XX -B ~~ 00 -Bl! 
CHECK IP IN BUFFER DISABLE C•U• BUSY RESET DW FOR 
MOI>Ee HARDWARE• INITIAL SELECTION• 

lX - 6'E 
E 00000010 
A UR02+8H 
I 
C o+ST2 

i 1 

1 o-:;-J6EE 
I . ••---------wQT33C>-----BFE 

COX) 

420662 01/15/68 420613 
420656 
420657 
42065Cj 
420660 

10/11/66 
04/06/67 
05/05/67 
01120101 
09/2!5/67 

QB- XX -BD 
BH GETS PUT INTO 
WL ~ THE LAST 
ENTRY IN Qe 

R l>+W 
" 1 

RE~CT F~• 

MACH 2844 l DATE 02/20/68 
NAME 2314/2844 L.OG 051P 
MOOE MANUAL 
P•N• 2250344 tN LINE• EXIT 
IBM CORP• SDD OPERATIONS 

SHEET 
VERSION 1 QV190 I 

-


