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muwcmwma RESET READ LATCHe DATA LOW LENGTH
CATC H-UP Hmnwmse IN DlLo
047 OX wm= O
E ooxooooo | EXIY TO WRITE
A 32916 A 5GP BURST BYTESe .
SR CS—") PR - QP181 =eAEE
¢ 0»ST3 (1x)
:.e CoMMD ;‘z oPé .
Qbmn HX mfAN qv—-
CHECK FDOR ovsnreum oPsuo
TRUNCATIDNe RESEY !F csum'r FIELDs
CATCH=UP HARDWAREe
@
3
420613 10711766 | WMACH 2884 DATE 03/03/67 SHEEY 1 om2o
o 820655 03/08/67 | KAME 2314/2844 L0G 06268 VERSION
) MODE MANUAL, .
PelNe 2250288 WRITE~LAST 7

IBM CORPe  SDD BYTE ’



ENTRANCE TO WRIYE CLOCKING IS MADE WHEN BYTES ARE BEING
WRITTEN ON THE FILEs BUT MO DATA TRANSFER EXISTS BETWEEN
CHANNEL AND CONTROL UNITe THE VALUE OF EACH BYTE WRITTEN
IS 229 FOR IN-LINES AND ZERD FOR TRUNCATION OR ERROR
CASESe
01 === 069
LZ"’ 11 wmB i
TRACK OVERRUN
11 == 048
OVERRUN
[ T— O QP § & SR AE
) (11)
Ede= 11 ==AC
TRACK OVERRUN
00 —=— 048
s S—
3’1 ST4 INDEX
Go~= % wefE
WAIT FOR FILE
o~ 0
0] we= 04D
TRUNGATION/OVERRUN gRUNT FIELD.
096Gl NDICATE KEY LENGTH
GP100eAGE: Q= | EQUAL TD ZEROe
(00+05010¢11) 02576 ENTER MAIN CLOCKING
BRANCHING ON OPS LOOPe
AND ST3e
Jom= 11 =AF
10 = 08A 11 = O4F OX wmm 09 01 === 065 '
L - € 00000100 }
) | KL=0KLC N , R &IG ;
09574 - o | L orsts :
R oPe s73 ~sR STE R STe  INDEX B ST4 :
L2 ok emfAH L3 fY —mfY L6~ sk eamfK LG X =B )
FROM GAP WRITINGo OP4s0 FOR COUNT NOT COUNY FIELDe IN=LINE s
BRANCHING ON ST FIELDe DECREMENY LOW ORDER RE=INITIALIZE
QPOSS $APE: 9 | GOUNTERs sTes1 IF CeUe BUSY HARDWARE
(10011} . HIGH ORDER COUN 1¥ we== Q9B 11 o  QB7
IN GLe | E 00000100
GL=0+C2GLC ] - A 4%16
L ercom PRNEN [ | ey
¢ 0»S73
?PXOOGN.E-"'—'-‘" ' ST4  INDEX ? sTe
i) I N P — T ) NG #X —=BD
TRUNCATION/OVERRUN. INwf INEo
QPOF0 o APE o) RE=INITIALIZE Colle
(1) o o o1 050 BUSY HARDJAREs
L ] TS p—
i ¥ , £ 0110000C EXIT TO WRITE
A GP=964+15DC BURST BYTESe
] {OXe1X)
" s74 " s14 ‘ sTa
Rl ] emmofAM Qs Wy =AM QB HhX =P
: NOY COUNT FIELDo WALT FOR FILEe RESET ST3 IF GP CONTAINS SENSE INFD
WAIT FOR PILEe -
00 = 06C 1] === OFF 10 we= 066
4E 00160000 ?an% IF i . .
» A Nl TN ReGP
oy OFDH B} SO 16 " Ee 5 00X TRUNCATIONe RESET
09SY4 G AND CATCH=UP
R ST6 COUNT FIELDe R COMMO ©PL | RESET WRITE LATCH, HARDWARE
Q ) INDICATE ZERD DATA i - CHECK FOR CMDmOUT
p . She  #1 =—AQ HIGH LENGTHe Sgmm sk eoAR AND INSLINEe SBeo G0 =S
) 420613 16/11/66 | MACH 2844 DATE 03/03/67 SHEET 1 aP13e
o 420655 03/03/67 | NAME 2316/2864 LOG 0626 VERSION
#0DE MANUA
. Pele 2250289 WRITE CLOCKING




RN A

e gk

FRAE A G S o

PRI - e VRN BN PR 0 AT

W P,

g

;
3
‘1

DATA LENGTH=1e

GP0SSe AQE:
11Xy
DATA LENGTH=Oe RESET ST3 IF GP
GPOSSe 9 CONTAINS SENSE
(1% INFORMATION.
IX === 097 IX == O9E
NOT COUNT L—xf 01100000 x
FIELDe A GP=5&+14DC BXSDR
QP120¢ AEE: ] o .
11X C O»ST4
lli sT4 !"\’ oPa OPS
N X ===fAR J3e— ok =T
TRANSFER FIRST
) BURST BYTE TO DRe
BRANCH ON F
OX ome==  0OSC o
COUNT FIEL ENTRY e
BRANCHING ON ST4e
QP120¢ AME: Jumamce
{OXe1X) :
i sT4
FROM WRITE CLOCKING WAIT FOR FILEe
GP130eAPE —e
(OX23X) - BRANCHING ON ST4e

01 —== 055
] EXIT TO BURST BYTE
A 0dBY o PROCESSINGe i
l - 16020
3w ST *01)
éq—- Of —=fH
SPACE COUNT
OPERATIONe ORIENTED
AT END OF COUNT FIELDe
00 === 054 IX ——— O3IF 00 —== 070 10 —— 072
E 00001100 £ 00000 § leeemef 00100000 € EXIT TO WRITE BIT
A OP41290P A Isoa-w A CX2DR A 329KL A SL¥=0+BX COUNT APPENDAGEe
S e § | ] #- -QP1 87 -BEE
C O#ST3 C 12573 € 0»ST6 (ox)
; sT4 ? D=0 R ST4 l'! 3
[ OX ==AE GG X ol G O =it G P %0 BN G B 0X ~~BB
END OF COUNT FIELD TRANSFER INITIALIZE cuumen INVERT AND LOAD BIT
UPDATE CODE TO KEY BURST BYTE TO DRe T0 WRITE ONES I SIGNIFICANT PHYSICAL
FIELD ﬁsnarmg.s , CHECK FILE SAFETYe &3’1 IF FILE THE GAPs DRIVE ID INTD BXe
——— '
£ 00001100
A OP41230P
)-l el
OX ==K
END OF KEY FIELDe
UPDATE CODE TO
DATA FIELD OPe
01 =~ 0569 03 === 07
A el | POST UNSAFE AND ERROR EXIT
489GPC A GBIGPC EQUIPMENT CHECKe . '
e | i ) QP18 ASE
09STO T 09STO €300 ;
L&— %xx L7—- XX ——=piS .
POST UNSAFE AND -
EQUIPMENT CHECKe
xX
E 00011100 OVERRUN .
A OPe285KL .
e e} -OP185 =ALE
‘ (o1)
‘ D=0
NS i
STORE ATION
IN KL REGs DO=1 IF
FILE UNSAFEe
10 - 56 OO0 cwemm 10 cswmen O6A OO e
€ 00000100 b 10001100 L 0 1 WRITE ROUTINE
A IS«43D A OP¥140#BY CX>DR A ERe13D EXIT AND DECISIONSe
C 19570 £ 0sSTS C DNST21 - {00+01010e11}
—R ST4 T R SERVOD
XX ~=fG ) Q== O ==fY) Bome X =Ry
eun OF Hele DR TRANSFER SECDND TEST FOR HALY I/0¢
DATA FIELDe CHECK BURST BYTE TO DRe
FILE SAFETYe INITIALIZE BY FOR
OVERFLOW RECORD
DOPERATIONS TO CLOCK
COUNT AND KEY FIELDSe
420613 10711766 | MACH 2646 DATE 131/20/68 SHEET 1 oPie;
420655 03/01/767 | NAME 2314/2844 L6 3256 VERSIDR
420656 04711767 | MODE MA
10731768 | PeNe 2250290 WRITE=BURST BYTES
IBM CORPe AND EXITS
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I T R A RO C (L S

an




Tt i
-é - a-_..._.é - * — 5
— D=0 r—-a o ! rnpex
11 —A dam 1%
CHECK FOR BUS~OUT 19ST2 IF BUS=DUT 1->srz IF PROCESSING
PARITY OR S/D PARITY ERROR . AN DVERFLDW RECORDs *
ERRORe OCCUREDe DO=1 IF
NEITHER 00 ~——
PARLTY OR S/
' ]-—-. oy
ST4  INDEX
WAIT FOR F
CHECK FOR %cx
FROM WRITE E 10380000 U 10 ooz o oo ERRDRe TRACK OVERRUNe
OPERATIONs A ERe1605DW 29GPC i 500GP : e TRAGK
%%asinm - R o) —i o5t a--u--‘ e O~ —aP
$ERele R sT2 8 sT2 R ST¢  INDEX (01+22
63~ %] —eAB GS=— o] ——fG
SEE NOTE 1 AT LEFT POST BUS~OUT POST SERIALIZER
SRENDTE 140kk BUS-tuY ShaTevT iy
10 = OBE OCCURED. *
- BLOCKS G3ou30L3 E 10100000
EITHER COMMAND=OUT A ERe1609DW
OR_SERVICE-OUT IS o—1 ) ) _ )
STILL UPe POST 09ST2 :
OVERRUN IF MALT~ID R ST2 _
Ayt o N I
CHECK BUS=OUT SEE NOTE 1 AT LEFT
PARITY OR
. ERROR IF HALT~ID
HAS BEEN £ 1oldoe OBF
A ERe16050w -
—— '
C 09sST2
K st2
L3=— @ —aD
SEE NOTE 1 AT LEFT
01 —= 005 10 =
OVERRUN | ; EXIT TD PROCESS BIT
, A SeGPC SLY-0#BX COUNT APPENDAGEs
GP181+AUE ‘ 4, Q| - ~ Q1 8 P e CAE
to1) C 19576 {0X)
RSTe  INDEX & So : ,
Ne— ok - X
POST OVERRUN OAD PHYSe

INVERT AND L
DRIVE ID INTD BXe

Q
i
420613 10/11/66 | MACH 2844 DATE 11/20/68 SHEEY 1 Gries
] 420655 03/01/67 | NAME 2314/2844 L0G 3256 VERSION
420664 11/11/68 | MODE

MANUAL
Pole 2250291 WRITE~ERROR TESTS
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XX v IFF
XCXOW

% e

. KEY/DATA FIELDe .
# ~aP010 ALE
{OXy

A

0
"
:
g L
&

- XX e ZPF ] o~ 38
E 0000010,31 l EXIT TO WRITE GAP AND

]l
B
g
!

XX ewme  ZDF 1] == 383 Tk
00000011 “EXIT 7D END PROCEDUREe , g

» : ST AME
(0X)

§
:

 ——)
'S
]
%
3
i

8

gguwn
|

s

%%

g

i

w— 37E XX oueem  ZEF ) .
E 11110000 SNOTER) £ 00000100 :
A 1S.2304CX BX-)D NEXT AD?SESS Is OnNE A CXQ490R - -

OF THE NINE
C 05ST4 POSSIBILITIES LIST-
ED AT RIGHTe sT6 577

QP181.BBE
(OX)
GP 1 85 ¢ CAE o vessmomsmun]
(o)

A% g ™ J
L=

QT 192 0 BAEswmansnal) INTO CX. THIS HILL CORRESPONDING TO
{0X) I BE WRITTEN WX SELECTED PHYSICAL :
PHYSe DRIVE IB. DRIVEe XX oo 3FP 10 wwm . o :

%i?ﬁﬁfi—————-—-—. § 00000101 RETURN YD BUFFER ROUTINE. .
l 19877 (?K)
) A , e

»

s | P
f
-

A RETURN TO BUFFER ROUTINEs
CXQ7+DR O=BY4CaGLL ‘ k

A . 4
' 0| > . ' GT196 APE &
! _

i

C 19877 - {ox}

876 ST7 | DRIVE Je
- {3 L W]

NG O

/20684 131/13/68 | MACH 2844 DATE 11/20/68 SHEET 1 ePis?
Lo6 3256 VERSION

MANUAL
PoNe 2261332 WRITE EXIT
IBM CORPo - PHYSICAL DRIVE DECODE




BL E
BIT COUNY TO BE POST CHANNEL ENDe i
WRITTEN END DEVICE AND
OF THE FIELDe OPE=1 UNIT EXCEPTION
INDICATES FORMAT . . ENDING STATUS TO )
WRITEe ) o INDICATE END OF FILEe
l OX =w= -QFQ 1X o= OF2 OX  soncmarm . XQ - 092 OX e
} . E E 0000110} € 00001100 E 00000011 EXIT TO END
aP187. [ A BCV-0?DR ? O=13419BX : A 129DW a O434141C PROCEDURE
'M E- [ H *——()-—- *—-—”—-—— S 1 i m HME
tox) ‘ C 09S74 C 0¥STO C 09?575 € 19876 103?1
R ST4 R OP6 R opP? R : 573 R 33
- 8X ~=BA E o éa—- X &ﬂﬂ— Oolt emofis ; t':s-— 01 ~==fM
SEE NOTE 2 ABOVEe NON-FCRMAT WRITEe POST CHANNEL AND RAISE STATUS=INe R
INITIALIZE TIMER DEVICE END STATUSe
FOR DROPING WRITE ST3=0 FOR ERRCRe -
GATEe 05STO MEANS X] oo 093 0] === QL5
NDN-FORMAT WRITEe € Q0001101 € 00110000
OP7=1 FOR _IN-LINE A 133DWC A 4830P
OR DATA LENGTH=Os | B Somel)
C 09572 C 19ST?
R ) !’! sT2
SEE NOTE IMABBVE S$T2=1 FOR %ITE -
. = | EXIT 7O INITIAL STATUS-
ST3=0 FOR IN-LINE DATA DVERFLOW PRESENTATION % DROP
OR IF ERROR OCCURED | RECORDe SET OP2 WRITE GATEe OPERATION
- 1X e OFEB XX oo QC? AND OP3 TO INDICATE IX o= OBR ORIENTS ON INDEXs
GP18Se AKE: E 10100011 € 00001100 AN WRITE DATA i R : SWITCHES HEADS: AND
{01e11) A O-=163+13BX A 129DW OVERFLOW RE oP A 091G SKIPS TOD WRITE DATAR Rie
GF0AS ¢ AL Ermmmmcemomg. | e | e} POR BLOCK G6 EXITs N | o4 i Qi Q2 Qoo TE
(11) 19575 C 09572 ) C 19576 T {OX}
) i'z R 43 -
G 3w KX o==ff G Qe Ok ~=f\J OX =gl
FORMAT WRITEe POST CHANNEL END WRITE DATA DVERFLOW
GPOBOe AGEwamanamand}) INITIALIZE TIMER AND DEVICE END RECORDe
{11} TO MAINTAIN TRACK STATUSe 09S TZ
) . ) 0] = 06D ORIENTATIONs 19STS DISTINGUISHS A
£ 01100000 INDICATES THAT FORMAT DVERFLOW
A GP-96+19D PROGRAM IS WRITE DPERATION'FMH AN
P11 00 AME =it} : Uk dp-—m URIENTEDe UPDATE OVERFLDW OPe
11 € 0#STO ST3=0 IF ERROR
OCCUREDe
JR oo AN QB
TRACK OVERRLNe B R
GP110e AREweemmnmneel) TEST 6P FOR SENSE ) £
{11}y - INFORMATION. . K
) : 1) =  O&F . 00 we  ODQ 10 == OD2 XX ~e=  OD3 . B
K TRACK s 01100000 - ‘ fomenf 11111111 £ 00100000 i EXIT TO END
e OVERRUN A GP-S6413D . . A CXG2S5»BX A 32916 A O=0dDR PROCEDUREs £
QP130e ARE: ' an -t} ) - e | b e o 2 502 AGE ; ;
1) 09570 R C 13576 0sT2 (0D} . i ;
. ) ? ST oW f 4‘:
- | XX =l LG ¥0 ~=ARQ L P XX iR LB 00 ==RS . £ !
TRACK “Ig;:[ﬁ ZEIL§ THEN RESEI‘A WRITE LATCH UMB nRTEwITHSZSS n :
TEST GP_FOR SENSE TIMER AND CATCH-{P ONES UNT. ) !
INFORMATION. TD EXIT IMMEDIATELY HARDWAREs O#ST2 mITE GATE SHUiT~ %
XX wo— O 10 === OC6 00 === (L Yﬂm:[‘l'E GATE SHJT— FOR END PROCEDUREe DOWNe
FILE ] A ] oooo:uo DOWNe o z
UNSAFE A O3KL SHIGP A 183DWC N
QP181¢ASE: 3 L W— e — | o
(XX} . C 09ST4 C 19877
R CARRY ---Q. oP1
. L& g *0 L 00 —=AK NS Otk —mfiP , i
. : INDICATE IN KL POST TRACK OVERRUN POST CHANNEL ENDe i
- ‘ THAT PROGRAM, - DEVICE END AND UNIT ’ ‘3
) . UNORIENTED» CHECK ENDING STATUS . 2 ;
CARRY=0 IF GP OP1=1 IF IN~LINEe Q] oo 00 == OAB 1} = OAB i u
CONTAINS SENSE € 11000010 E 01000101 WRITE BIT COUNY i
INFOe A BCViS4sDY A 595BY ERRUORe .
i o Bpe Q'!"?""' “CDE .
C DNsT21 C 195TS (00} :
R INDEX l|! sT2 R 69 !
;
Q6= 1ad Q7o 3] e=elB &G—- 00 «==CD . .
IN=LINEe WRITE PRE=-LOAD ERROR ERROR N
DATAs TEST BIT CODE HEX 85, -
COUNT FOR HEX C2¢
01 === OA9
: ~ R
. . : e QY1 CE :
{03 : '
69 :
e §
P oxX ~-=BC i
2
g 420613 10/11/66 | MACH 2844 DATE 11/20/68 SHEET i GP189
9 . . . A2065% 03/03/67 | NAME 2314/2844 o6 3256 VERSION
. - 420664 10/13/68 | MODE MANUAL
. - o Pefls 2250292 WRITE-EXITS TO END
’ IBM CORPe PROCe OR INLIRESe



1X === 2E6
x EXIT_ 70 INDEX
A N PROCESSINGe !
prassusun »
19STS ﬁggo—-—-ne §
S 10 {
OVERFLOW RECORD ;
OPERATIONe :
19575 MEANS SWITCH ;
HEADS IN INDEX :
PROCESSING :
H
i
;
&
FROM BURST BYTE H
PROCESSINGe 00 === 2D0 OX == 2EQ X0 === 2EB X0 === 2EC ;|
€ 01100011 E 10000000 A EXIT TO RAISE READ ¢
CROS1eACE ? 0Pe99+D . A OPy1283BY A 0=04D 0s0P GATE IN GAPe :
. ek S Hpemmy # QE 0 2 Qmrmmemserm A .
{00) C 19573 I & 0+ST? C 19870 (00) £ 7
Domce #X wmfA G 3o X ===AC Qe X1 ==AD G 00 ==AF
TESY OP TO SEE IF LDAD oaemnmw READ/SEARCH STORE CODE FOR
NEXT FIELD IS TO INTD OPERATIONe FORCE INITIAL STATUSe
BE READ OR WRITTENe mvea'r 517 0 D BUS NON=ZERO SO PRESENTATION AREAe :
19ST3 FOR INITIAL pO=0 IN NEXT WORDe X1 = 2EB 19STO SAYS HEAD IS ;
STATUS PRESENTATION hef 00000011 SELECTEDs 3
§Y2s1 IF DATA FIELD A Bx+39BX
ORIENTED ON AN prr | )
OVERFLOW RECORDe g 19573
) ;
N W e A
- BT P e :
K
EQUALS ZEROe ;
X1 emom 2E9
| e
s peml) )
£ 09877 ¢
i i
LG X el
WRITE OPERATIONe IF
e Nt T el
CLOCKED IN ORDER X0 == 2£A X1 —o= 2D
: Y0 WRITE THE DATA E 00000011 | EXIT 70 RAISE WRITE/
FIELD OF AN A 3+BX A BYs0OP ERASE GATES IN GAPe
OVERFLOW RECORDe e S | % QF 08 0cwrmcrmcneAKE
IF OPSx) TESY FOR g 19ST3 (ox)
KEY LENGTH=Oe ' 1%
i ol aelioRe coBu
ADJUST
CODE TO m:' uP REGe
Q
. - H
? 420613 10711766 | MACH 2844 DATE 03/03/67 SHEEY 1 QQolo P :
s 420635 02/23/67 06 0626 VERSION - |

NAME 2314/2844 L
MODE MANUAL

- PoNe 2250293 GAP SPACING |
IBM CORPe  SDD Y2 ._



R r ]

|
-QRO21 —anfCE !
{00+401+10+11) {
DECODE COMMAND : i
CODEe i
{
01 w329 1] = 32B 01 we= 39 OX ww= 398
FROM READ/CLOCKING A £ 01000000
ROUTINEs BX»BY A FRo64%D
0300 AME J — J——, S — —— S o ~QRO31 ALE
(00001-10011) C 0sST4 {00001+10¢11)
BRANCHING ON STS R 574 orP3 R OP% oPS =R COMMO SORSP COMPLETE BURST BYTE
AND DP3e ANALYSIS AND EXIEED
Qo B el oo ] CSwom OX e=afy P Hok =mfl, YO TIMED END PRO URE ¢
WAIT FOR FIRSY CHECK FOR DVERFLOW END OF COUNT FIELDs SEARCH KEY IF FROM
BURSY BYTEe BRANCH RECORDe OPERATION TERMINATES BLOCK G5e
ON BIY 3 OF HERE o .
COMMAND CODEs :
i
00 === 328 10 === 32A 11 awo= 393 iX == ZOA ‘
FROM READ/CLOCKING -—-—A E 01100000 E 00001100 £
FIELD LENGTH=) BYTEe BX»BY A GP=96&419DC A OP41230P .
0KO30+AUE: - tomenl oo | b i { )- QRO4 1. —AKE
{00) ¢ 09STG : (OX) .
R SY74 oP3 R DPe BPs R OP6 COMPLETE BURST BYYE :
I ANALYSIS AND INTERFACE :
Gaw= KN emeAB (K Wk w=mAD S HX ol G P OX =mAK WITH GAP SPACINGe i
WAIT FOR FIRSY NOT DATA FIELD. KEy FIELD/NOT UPDATE OP REG TO
BURST BYTEe BRANCH RESET ST3 1 CLOCKINGe OPGE0 IF INDICATE DATA FIELDse
ON BIT 3 OF CONTAINS SENSE INFODe SEARCH KEYe
COMMAND 'y . !
-
10 === 38E
FROM SEARCH/SCAN E 00001001 i
ROUTINEe 25308 A OPY9+ ;
(00¢01410e1}) R COMMD SORSP COMPLETE BURST B {00+01¢10+13) i
) ANALYSIS AND EXI 'ﬂ“
OX ==AG L P Bk weef) TO TIMED END .
CDUN‘I’ FIELD/NOY READ/SEARCH HeAe i
CLOCKINGe OPERA IDN RE=ESTABLISH HeAo
IS 7O CONTINUE ORIENTATIONe 3
KEY AND DATA F!ELDS. ¥
UPDATE DP REG TD ,
INDICATE KEY FIELDe ;
2
pre— 1 ———
E 00381001 13 WillOIO
A OPY9e0P A GP~S8+19KL
or? et COMFLETE BURST BYTE
1 ANALYSIS AND INTERFACE
QSw= 1% =AW X womfAM WITH GAP SPACINGe
HAVE CLOCKED KEY TO EXECUTE A READ/SCAN INITIALIZE KL SO
QRO2]1 ¢ ADE: * THAT IF A DATA
(11} HOME ADDRESe OP7m1 CHECK DOCCURS IN
F Ck INGe THE FIELD JUSY
ESTABLISH cip oP CLOCKEDS 3T WILL
HeA
IF CLOCKING HeAe 341 BLBLRS 9erh (
420613 10/11/766 | MALH 2844 DATE 03/03/67 SHEEY 1 QRO11 F
420655 02/23/67 us;ié 2314/2::4 AL LOG 0626 VERSIDN
PeNo 2250294 BURST BYTE PRDCESSING

IBM CDRPo




BRANCHING ON OP4 AND OPS
OF COMMAND CODE WITH OP3sie

QRO11 ¢ACE: —0
§00201+10011)

SEARCH DATA(QP&=]l)

QNO7S 3 AGE:
{0090101001})

e NO RO

Oonci
A DNST21
R 0P

|

10 == 39E
E 01000000
A PR68D

1] === 3C3
E 01100000
A GP=96+412DC

ol =
END 0’ DATA FIELDs
LOW

¢
CLOCKING DATAe DO=0
IF OVERPLOW RECORDo

<

E 00011100
A QPY280P

Jonm OX =f
HAVE CLOCKED COWNT
F!ELDo DPER!TI?
WILL COMMENCE IN
THE KEY FIELDe
INDICATE COMMAND
CODE By SETTING
DP3¢4¢5=011

01 «== 39D
€ 00001000
A QPQBspP

L3~  OX ==AC

HAVE CLOCKED COUNT

F1ELDe PROCEED

ChUCKING KEY FIELDo
DICATE COMMAND

CODE BY SEYTING

0P 303e5=111

1 ww= 3GF
E 00000100
A OPe=Q20P

oPé

h] ==AD
”A‘VE CLOCKED KEY
FIELDe PROCEED TO
THE DATA FIELDe
INDICATE COMMAND
CODE BY SETTING

R A A 6

FDLLOHSQ

01 === 38D
E 11001010

L o

HAVE CLOCKED TI

KEY FIELD TQ NRITE
DATA OR 7O CLOCK
DATA IN ORDER TO
WRITE CKDeo
INITIALIZE ki TO
POST A DATA CHECK
IF 1T DCCURSe

L3

B, W) —

&CM SORSP

P L~
SET ST3 IF GP
CONTRINS SENSE
INFOe

10 =~ 302
E 00001100
? oPv1200P

G Pen OX ==
DVERFLOW RECORD
OPERATIONe OP CODE
INDICATES CLOCK
COUNT AND KEY
FIELDSe

01 === 3C1

[ OX =AM

E 0001110

sT2

OxX ==y

E 00011101
A OPe=2920P
T

OPe=29® ‘—&

COMPLETE BURST BYTE
NNALYSIS NVD ER&
70 TIMED EI UREe

BLOCKS L7eN?

HAVE JUST CLOCKED
DATA FIELDe OP CODE
INDICATES A CKD
OPERATIONe

QRO 3] e APE
{00+01210411)

[}

COMPLETE BURST BYTE
ANALYSIS AND INTERFACE
WITH GAP SPACINGo

QRO41 AGE
{0x)

} 420513

420655 02723767
420657 n5/24/67

10711766 {

HAVE CLOCKED KEY
7O EXECUTE A READ/SCAN 0OP»

MACH 2844 | DATE 06/01/67 SMEET

NAME 2314/2844 LOG 1528 VERSION
MODE MANRNUA
Pe'le 2250295 BURST BYTE PROCESSING
13v CORPe :

QRO] ] ===z DE
{11)

1 QRoO21 i

-l//zf‘



73 T}

ga% %k NOTE 1 %o
GP1814AHE: ! < ey IF KL=202 POST DATA CHECKe
$00401) =254 POST DATA CHECK
.AND DATA CHECK IN 5
COUNT FIELDe
FROM LOAD COUNTS GP CONTAINS SENSE
QK020 AGE: INDe
0y 01 —— _
BURST BYTE | ERROR
GROLLOAJE PROCESSING ? SHGP | " o - EXIT )
S ] Fown(} e > —lt v Q- QRS ] commamumnll RE
(00+01+10011) C 09ST? » (0xX)
L.
DVERRLN
X0 —— 396 11 == 3CF 000 == —
BURST BYTE | — ] - E 00111010 y B 37
QRO11 ¢ ALE PROCESSING A 236P A 53GP A KL$589GP )
(00+01+10411) i 0¥ST7 T 09ST? ¢ OPST? | R I~
Qe OX =AG ES==  OX —wAL B OX =N EG— J—
POST BUS OUT DATA CHECKe SEE COMMAND W?xSTIu.
PARITY, NOTE e %s gn& NOT HALT 1/0e
00 —=— 3C4 01 == 3C9
BURST BYTE £ 00100000 £ 00001100 ok NOTE 2 so
PROCESSING A ER932:D A 125DV
1002532160107 ‘ l - e AY Box yprDs Ay
el ILuPz sT3 p=0 CCe THEN BCA IS NOT
{ RECORDEDe
ik ——AB G3=— W& —AE
GKD11eALE : )
(100139 SEARCH KEY WITH CHECK FOR BUS— CHANNEL END_AND _
= o ‘KEY LENGTH=0e OUT PARITY. VICE END_IN Xl w397 10 e 3CE L D0} = 3E] 011 === 3E3 01 === 35 10 == 306
BRANCHING ON SERVDe | OP2m) IF STATUS ENDING .STATUSe DO®O l L€ 00001000 x E 11001100 £ 00000100
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!
{
)
§
{

9 ) 9 [ ] ] 4 9 [ ) '] ¢
X0 e 52
€ 01£90100
A SWREBIGL
QBNS0eAFE: Goer .
(X0}
SYSTEM RESET ROUTINE
IN PROGRESSe F 2
A Juc 00 e
SEE BLOCK E4s
QBOBQeACE
(X0) SYSTEH RESET ROUTINE
NP 00 cwee 548
L SP.DR2GL,
QBO20eALE 0 } 9
{00) € 19877
STATUS=IN IS UPe e COMMO SERVOD
DEVICE ADDRESS 1§
IN BY REGe STATUS P kRl
| IS ON BLIS=IN(DW SEE BLOCKS G3+:L4
QS040 ¢ AEE sommmmes ? wermne(y
{00)
00 e 548
072538 ADEwomcrmeumg £ 01000100
{00} ? SWREEHGL,
c1
: COMMO SERVD
EZ- K cmFf
SEE BLOCK C6
X0 wmee= 528
A SPeDR¥GL
Lax
6 3 00 ==BB
SET BIT ON IN GL
IF SelePe BIT ONe
THIS WILL FORCE A
0} == 549 CARRY AT JSe
1 041G
é 09572
? SUPPO
gz—- w=pB -®
STATUS ACCEPTEDe RESET ST2e
DRDP STATUS—IN. TE3Y SUPPRESS=
OUT TO SEE IF COMMAND CHAINING
IS INDICATEDe
10 === 33A
1 091G
Q| %
c 09ST6
STS
&2- 0% —=AC
| 11 === 54B
A 0916
L—_|
C 09ST6
7 s78
Q2o 0% exm|
N2 AND Q2¢ SYATUS
STACKED DR HALT 1/0e
RESET STAYUS
STS=)l SAYS go NOY
STACK STATUS IN BX
REGISTYERe

000 —= 590
REGe IF SYO=le bee:ef. 000031000
ATTN AT FILE HUST A DwvesD
~0 BE RESETe T | e e —QS0
BLOCK PLUS €2 (DR c 0»sTO - (1X0e1X1)
A e AL
slePe H
REé I ON FOR NG Xt ewmefil,
TH!S CHECK FOR CHANNEL
END STATUSe ST3s}
INDICATES Ci
ot Gy ININGe
% T3e2a000L
*
— : A
s$T2
T o STATUS STACKED AT
FPILE OR IN SW REGs
Q4w 000 —AG ETCe
STATUS HAS BEEN STACKED
BUT NEED NOY BE STORED
IN THE BX REGISTERe
RESEY ST2e AND
IGNDRE SYO IF ONe
(DO NOT RESEY ATYN)
420613 10/11/66 MACH 2844 DATE 03/03/67 SHEET 1 Q5080
420655 03/01/67 | NAME 2314/2844 L0G 0626 VERSION
MODE MANUAL %
PeNe 2250305 END PROCEDURE~UNTIMED )=
IBM CORPe $DD ;




X0 == 528 {
E 01200100 THIS PAGE PROCESS THE ACCEPTANCE D 1S LEFT ON YO INDICATE YHE conmxuom. ST3=) MEANS THAY HAINING S PERM %
A SWREBIGL STACKING DF STATUSe WHEN STACKED av THE AND THE CONTROL UNIT APPEARS BUSY STS=i MEANS THAY ? TatTUS : NEED ﬁﬁ“g&s |
QBNS0eAFE: Cow Qo ¥m—m CHANNELe STATUS MAY BE STORED IN THE BX OTHER DEVICES UNTIL THE comnnmN IS STORED 1IN THE BX REG IF STACKEDe i
(X0} REG(THE ADDRESS BYTE IS IN THE BY REG)s CLEAREDe UPON ENTRY YO THIS PAGEe {
SYSTEM RESEY ROUTINE OR IY MAY BE SIMPLY NOT CLEARED FROM THE STO=3} MEANS THAY ATTN AT THE FILE OR {
IN PROGRESSe F 2 DEVICE(ATTN NOT RESET)e SW REGe DR ER AN SW REG BIT MUST BE RESET 70 CLEAR {
<62 BLoCk Bae D END. 8 Lol oEND  ALORE « WERSsIScREYICE 72/ 15 on EXCEPT FOR HALT 1/0 BEFORE {
. olse ° S X %
QROB0eACE o STATUS IS STORED IN THE BX REGe ST2 IS COMMAND QUT
(X0) svsren RESET ROUTINE {
IN PROGRESS 00 === 548 10 = 59§ 010 === 592 001 === 591 Eo ogo;; 593 : :
1 ‘
Q80200 ALE é SPeDR2GL, - l! SweDRID SWe=DRISW & Gl, s=DRISW ? 649FC !
® & {Jrmoran :M Bomcm Jarcoe aa-u—[?—:—- B ] exsornaey . i
(00) € 18577 I € 19570 |
STATUS~IN IS UPo == COMMO SERVD a sro R D=0 R s73 ;
DEVICE ADDRESS 1S F 2 F 2 F 2
IN BY REGe STATUS Deeen i ==RR c&-—- O CSm= (0% ==FH c X =FK Clmm  1NE ~F :
IS ON BUS=IN(DW SEE BLOCKS G3eL4 BLOCKS €4 AND Eq TWO CHAL swncn. BIT FOR DEVICE END wAS NOT ON IN SW REGe :
Q5040eAEE: REG) e 3 ] ARE FOR TWO CHNL RESET BIY IN THIS OCCURS ONLY FOR PACK CHANGE TYPE :
{00) SHITCH ONLY REG FOR THIS st DEVICE ENDSs ATYENTION MUST BE RESET AY ;
CO w=a 548 00 == 394 ENDs IF DONe FILEs AND A DEVICE END(PACK CHANGE) BIT .
Q72530 ADEcvmcmeemmg ——eE 01000100 | IS TURNED ON IN THE SW REG FOR THE DTHER ’
{00} A SWQEBIGL A SWeDR®D CHANNEL VIA BLOCKS E2 AND €6 UNLESS THIS
} - L ] | cmmeal) BIT IS BLOCKED BY THE UNTAGGED MODE
c1 C 09573 SWITCHe ¢
n comu SERVO "'2 gm
%
Ez- ok R EG=  0%0 H
SEE BLOCK €6 BLOCKS C& AND Ede ;
STATUS HAS BEEN :
ACCEPTED OR WILL
X0 === 528 BE STACKED IN BX 00] ~=— 59}
| REGe IF STOmle E 01000000
A SPeDRGL ATTN MUST BE RESET A 635F
oy %=y {AY FILE OR SW REG ] )
BIT MUST BE RESETe € 1#STO
DR REG CONTAINS — ST3
517 INDICATING
G 3 00 =—BB CHNL AND TYPE OF GP=—  1Xk ==RK
SET BIT ON IN GL TH1S DEVICE ENDe SeIePe OR PACK
IF SelePe BIT ONo CHANGE BUT NO
YHIS WILL FORCE A ) BOTHe RESET A'rm
01 === 549 CARRY AT JUSe 10 === 596 010 === 592 011 = 59 AT FILEe
1 ! E 00001000 1
0416 A GL=0*D A FSe83D A SFe=DRISP
- SRS —p— =10 1
09ST2 ]
? SUPPD 7 sYo I CARRY ? D=0
gz—- 0 _==AB - Jam=  O%0 m=fE JS== O] =AM Jo=m OO =AY
STATUS ACCEPTEDe RESET ST2e BLOGKS J& AND L4 NO TWO CHNL SWITCHe | RESET SelePs BIT
DROP_STATUS=INe TEST SUPPRESS= ARE NOT USED WITH | CHECK PACK CHA o
OUT 7O SEE IF COMMAND CHAINING TWO CHNL SWITCHe (FS4) 10 I :
IS INDICATEDe 00 = 594 ATTN z S DUE T
| PREVIDYS OFF | uus i
A GL=0%D comvn ONe_IF BOTH :
| =0 PACK CHANGE AND :
o S0 ANDTUER DEVICE : :
0 §
| IS OwEDe 0 53%
LG==  O%0 ==AF RESET ATTNe
BLOCKS J& AND L&e
s‘rnrus HAS BEEN
ACCEPTED OR wx
10 == S54A BE STACKED IN 000 === 590
0’16 RToN AT E;EEI;UST 2 Davesp®
01| : ~0 BE RESETe THIS i B -0 - ~QS070~
C 0¥STe BLOCK PLUS €2 (OR c 09sTO (1X0e1X1}
R STS G3) CAUSES CARRY R ST3 BRANCH DN COMMAND ;
} IF s.%.P. BIT IN | CHAINING(ST3=1) 5
Now Ok ==AC mxgentl.s FOR c Hgs—- UR"CH
] ;
gnn snngs. ST3s31
| T € 1130000
A 091G A 1S¢2409GL,
"t oaste —0- * 000y F
09S S$T2 : ;
R (3¢ T o STATUS STACKED AT B
) FILE DR IN SW REG, i
Q2o 0% ~=AD 000 ==f ETCe ;
N2 AND G2e¢ STATUS snws HAS BEEN stAcxen :
STACKED DR HALT I/0e BUT NEED NOT BE STORED
RESET STATUS YNe IN THE PX REGISTERe :
STSs1 SAYS go NOT RESET ST24 Qun
STACK STATUS IN BX IGNORE SYO 1F :
REGISTERe (DO NOT RESEY ATYN}
Q 3
S
2 420613 10/11/66 | MACH 2844 DATE 03/03/67 SHEET 1 QS060 i
o 420655 03/01/67 | NAME 231472844 LoG 0626 VERSION ;
MODE MANUAL
PoNe 2250305 END PROCEDURE=UNTIMED F

IBM CORPo  SDD
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O O 0 00 00O © 0 00 0 06 00 ¢ © 0 0 ¢ 0 © &0 2@ v 69U &
DIOAESamETs v

X} = S9F
L ovow
—_ % (G160 ALE
. (3%}
| EXIT TO PRESENT DEVICE ENDe 3
CSm= . 1 wmAL . ’
COMMAND CHAINING WITH DEVICE
END OUTSTANDINGe DEVICE END
HAS OCCURRED BEFORE SELECTe )
01] ww= &9E DUT DROPPEDe EXIT TO PRESENT 00 === SBiG
£ 61000000 DEVICE ENDe & {
£ GAFC GLOBYSBY i :
g | R §«. i
C O¥SYE ] :
FE' SELTO - ! {
- & :
EJomm  OXB ==RE 01 wemfify
READ GATE RAISEL SEE NOTE AT ;
. ON QS0E0e RESET G7 BELDWe :
: READ GATEe M
1X1 =  SgD 001 wwem 56 OX) === SAB X0 e SOE 01 o= 54
B TS R 15 1-7¢ 1T+ e S 544 |- i }\GLQBWBY :
& 3 ] '
Q5060 ALE -, SN PO, - *--u-a% - [ D —QS080 —APE
(1X0e1X3i} € 19576 € 09576 C 0»STO . {01}
& STO p=0 & SELTO & D=0 & STO ST3 , EXIT _TD END OF SEQUENCE ;
i é ! HOUSEKEEPINGe 3
G Oulok el K e Ox ——AC Gl YR wmfF - [o L G P 1 =P §
. CHAININGe STORE CHAINING INDICATED | SELECT OUT STILL SELECT OUT UPe ND E7 AND 670 cwxm BROKEN g
Cele ADDRESS IN GLe | WITH DEVICE END UPe BRANCH DN SEEK  DEVICE ENDe LOOP OR CHAINING WITH DEVICE i
STO=3y IF READ GATE | PENDINGe CHECK FOR | COMPLETE IF CMD UNTIL DEVICE END smn PENDINGe PLACE ADDRESS
MUST BE RESEY AFTER | SEEK COMPLETEe CHAINING . DCCURS OR SELECT OF LAST DEVICE IN BY REG i
RESETTING ATTENe pUT DROPSe 3
0
i
, ¢ &
3 xi’i‘%?d? i1 000 —= =98 E ogggo-a?g sas O 10 = she
R 18.26096L P4 caosp R $831G | L erece 2
b | m{p.-—.ué ER—, W— - W #
¢ 02576 6oST3 € 025YC i
$T0 §~ SELTD ? 876 ? SUPPB SELTD
Lo=e  OH0 ==AB L Ot =AD L= 5O «mAN LP=e  eh wfi
ND CHAINING WAYT FOR SELECTe SELECT OUT DOWNe CHAINING INDICAYEDe DEVICE
QS060+AGE <OUT TO FalLLs RESEY OP=INec END CLEAREDe WAIT FOR
(000} MO CHMATRINGo sYéx1 INDICATES RESELECTION.
010 ~w=- OB COMMAND CHASNING
3 oxoooooo WITH usvzca END
£ 649FC CLERRE 3=y ;
S — mnzca?ss cuamm@ :
C 0sST3 WITH DEVICE END
SELTD OUTSTARDING:
Nimwe  OXE: wmef6
READ GAYE RAYISED
ON 0S060¢ RESET
READ GATE
1 GLOBYSDW
- 0575 > uxx?
E€XIT T0 COMMAND INITIATION
SEGUENCEe COMMAND CHAINING :
Q7=  IX1 ==fR ¢
PLACE ADDRESS BYTE
ON BUS=IN
@
8 4
9 -} 420613 110/11/66 | ACH | 'DAYE 03703767 SHEEY .1 ‘QSO70 :
o AaTT e i e s
1 Pole - END N §
IBM CORPe - CHATINING  CHECX 3
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18 Plgs CHECKS
CONDITIONS

CHAINING IS BROKENe A
CODE IN THE GP REG MA

R
AND SENSE

OUTSTANDING ERROR

INFORMATION AFTER
SENSE INFORMATION
Y BE RECOGNIZED BY

A VALUE OFf 95 CR LESS(DECIMAL) IN THE

REGISTERe
00 === SAS8 OX we= 5B} XX == S5BE X0 == SAC
E 00001110 £ 00110000 0010
A Dwvis: 0sDW A 483GP A DWR2eDW
GCO200ALE { W' R b
{60:01) ¢ DNST21
E?D 8: opsnng N EROM R sT2 8 D=0
sinch EnD PROCEDURE e &
TIMED END PROCEDURE Do AY <emd Seoan R} el G o Rex owmaly Seum 01 =l
15 USED PRIMARILY RY FILE UNSAFE AFTER PREVIQUS STATUS POSY EQUIPMENT ENDING STATUS FOR
asan/wa;‘ze OPERATIONS A WRITE OPERATION. WAS ACCEPTED. CHECK AND UNSAFE THE WRITE COMMAND
REQUIRING REAL, TIME CHECK 7O SEE IF RESET THE STATUS SENSE INFORMATION WAS STACKEDe
PWARENESS BY THE UNIT CHECK WAS BYTE IN THE Dw REG CODEe THCLUDE UNIT CHEEK
MICROPROGRAM SENT WITH DEVICE Y0 ZEROe IN STACKED STATUS
ENDe IF NOTe A BYTE
UNIT CHECK MUST
BE SENTo SO SEY
ST2
1X =~ SB3 X} === 3a0
5 Suasp § Semieehs
L"“' * b L—-— b
3ema XX _w=AC oy 01 ==aF )
PREVIOUS STATUS DEVICE END MAS .
WAS STACKEDe CHECK BEEN c&e‘men F - .
0 SEE IF IY WRITE CMDeo POSY
CONTAINED DEVICE CoJeEND WITH UNIT 0] === 3A9 X0 ~=a SC
ENDe CHECK -E 01100000 E 16000000
, A GP=96+413D A 1289FY nen cE
GS070eAPE 0 Yo Qso
{01! : é 09570 09ST1 (010)
FAOM gﬁgm END e} CARRY
PROCE! ° [
: e X0 ==dK JPe=  O%0 ~=AG
CHECK YD SEE IF A DROP CONTROL
SENSE INFDRMASXON 736. CARRY=0 IF
- CODE X5 POSTED IN GP CONTAINS SENSE
THE GP REGe SUCH INFORMATIONe
A CODE wILL HAVE
A VALUE OF 95 OR
LESSe IN ABSENCE
OF ERRORSe GP REG
CONTAINS A FILE
MASK CODE IN BITS
O¢l AND 2¢ GIVING
THE REGISTER A
MINIMUM VALUE OF
- gémecwu.i oR
X} =  SEB 11XXXXX{BINARY) e 000 === SAQ X1 === SC3
| pwseve | Gr-ot1omm RT3 i
WoBY
GBOSOACE: " oo #(L—-—- #» QS0
{X1) 02872 {010)
HALY 170 \ sT?
1SSUEDe N e 01 ==Al N7 Xk —=AH N8== 010 ==AJ
STORE DEVI A SENSE CODE HAS BEEN POSTEDs THEREFORE
ADDRESS gu BY» AN ERROR HAS OCCURREDe YHE SENSE INFQ
RESEY ST3e CODE IS STORED IN TKE DH REG SO THAT THE
FI%E Mnéx CODE May BE SETY 13 THE GP _REGe
THE GP REG IS USED FOR TEMPORARY STORAGE
DF THE ERROR CODE BECALSE YHE DH REGISTER
1S NOT ALWAYS AVAILABLE WHEN AN ERROR
OCCURSe AND ALSO BECAUSE AN ERROR_CODE
PROVIDES A VALUE IN THE GP REG WHICH
cANNDY NORMALLY OCCURe AND MAY THEREFDRE
?E RECOGNIZED UNIQ‘JE%Ys BITS O AND 1 OF
Mg K| REG ARE SET AS FOLLOWS
KLO KLY
1 1 SENSE CODE IN DHe MAINTAIN CHNL
AND Fxte cow&crmg -
o 1 szwsg ObE mxwax xts cumecnm;
ROKEN BUT MAINTAIN CONNECTIONe
| gams& coBE IN DHe BUY 2&5 BEQE
SENSEDe BREAK CONTINGENT CONNECTIONSe
¢ O NO SENSE CODE STOREDs
a ,
s .
8 420613 10711766 | MACH 2544 DATE 08/03/67 SHEEY 1 QsS080
0 420655 03/01/67 | NAME 23314/2844 LOG 215, VERSION
420659 07/31/6F | MODE MAWA%
PoNe 2250307 END PROCEDURE=UNTIMED [

IBM CORPe $DD



THIS PAGE DDES ASSOCIATED
fé&’e%mx?‘ Egtge véo!"f CHAREL APTERT

Q72906 AKE
10X)
GBO00JAAE -~
(0X) MACHINE RESET ENTRY FROM WORD 000
QS080 ¢AGE o
1010} NORMAL ENTRYe
010 === SA2 X0 == SAE X0 ~— SB6 011 == X] = SB? 00X == Ox == SBS
01000000 E 11000000 00000001 £ 00010000 £ 11111111 £ 01000000 stf 10031111
A 63916 A Kie1920KL A ERe14BX & ERe164GL & 2583FC A KLH649D A 1593Ge
QS080eAJE - i e QS 00 mmmemmoA HE
(030) : 19870 (0OXe01X)
ERROR CoDE sT3 D=0 sT0 H v NORMAL, EXIT,
ROSTED ENTRYo i 1 !
2w X ——AA J3— X0 —A S 011 =—AD JSom X —mAE Jomm  OGX P OX ~=h JB—=  OMX ==AH
e Rl - Yol S BoeY VRS PECYCSENT  PILE INVEREACEY L CIONEETIon IS A se100 J00°)°
* ’
3 4 %un?’iras ANYo CHECK FOR Cole AND CeteEND IS STO=1 WAS SET ATV T8 B CRATNT ATRED: IND1ox FILE
SHAINING WI BUSY SEQLENCE IN gwge.svégor IF Colls N3 IF ONe SEE as080s BLOCK g;xﬂ:ssgznc BITS
PENECEAS BX REGe N ENERES)) 8e seEk TNCTTe S
X} we=  SAF 01X === 382
e jgo0oiog £ 0060001
€ 19870 (x0)
4 SELTO CHAINING AT CHANEL EnD
3o 036 ~=f Pem  AO =Ry
WAIT FOR DeEe GQIMAND CHATNING
WiTH DEVICE END
PENDING O X
SRS BceuNREbe o
RATSE REQUESTeINe
WHEN 1G6 IS USED
REGUEST=IN CANNOY
BE SUPPRESSED WITH
SUPPRESS=DUTe
Q )
; e
420613 10/11/66 | MACM 2848 DATE 0B/03/67 . 1 aso90
0 420655 03/01/767 | NAME 23141284‘ LOG 218 VERSION
420659 07/31/67 | MoDE MANUA

FoNe 2250308

IBM CORPs  SDD
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THIS PAGE COMPLETES THE DESELECT ON HDUSEKE
AND OPERATES THE PROPER UEST-i NTROLS EPING
BEFORE RETURNING TO THE BASIC WAIT LDOPSo

g i i B S BT g Y

X0 === SCO
\ scoo i
& QB0 30: ADE
{00)
CS== 00 ==A
CHECK FOR ANY MORE
ATTENTION CONDITIONS
Y0 BE RESET AT FILESe
00X wo= 5B OXY ame  SBO K1 mmom  SC
£ 00000001 £ 11110000 € 111113110
A 13FT A URe2403UR A 23337 .
"’""‘ = o -
€ 0»S70
s!: sT7
E2o=  OXX w=Al E3=~ X% —wAB EQum 01X =AC
KL REG BITS Osl ARE NOT BOTH oN. DESELECT DROP ALL FILE
FILE AND RESET FILE ADDRESS IN UR REGe TAGSe
ST7=0 MEANS THAT SYSTEM RESET xs IN PROGRESSe . ox -
. € 11000000
: A T€+1929DR
n—...i -2 QBQQS—-»-«.—-&FE
€ DNST21 (0X)
EXIT TO MAKE
DECISIONS ABCUT
GEee  OX ==AF ENTRY TD INeLINE
CHECK TO SEE IF DIAGNOSTICS
IN IN=LINE MODE
01X === SBA OX oo
le-E 01000000 | '
A KLe645D A OFR
Q35090 ¢ AHE 0 | (s | » =0
(00X001X) € DNST21 € 09ST2
R ST2 R ST2
J3em X e JGo= X e
TEST TO SEE IF RESEY FILE MASK
CONTINGENT CHANNEL AND gmea INFO IN
CONNECTION IS THE FR REG
REQUIRED(KL1=1)e 1Y e SBE
e S raTue By E IN & 8R01e0%2 )
. 3
THE DW REG WAS e | Bl QBO1O=mmem=fLE
BEE# SE“&:EDEA% pnsT2l EXIT 7O WAIT FOR (xoy :
MUSY B SEN
AGAINe SELECT--0UTe :
LG X0 —~=fif, §
ccmncem CONes :
NECTION REQUIREDe
RAISE REQUEST=IN
IP CeUEND 18§
PENDING (SEE QS090s
BLOCK JS)e
IX cm= 5 XX oo
£ 00010090
A DWeBX . A 16916
Q= XX <mAK Qb= XO_~—=RM
STORE STATUS BYTE RAISE REQUEST=IN
IN BX REG TD MAKE {UNDER CONTROL, OF
THE DW REG Fﬁnvuq.«- SUPPRESS OUT)e
gbREss BYTEe
Q H
s i :
3 420613 10711766 | MACH 2844 DATE 03/03/67 SHEEY 1 QS100
0 420655 03/01/767 | NAME 2314/2864 LOG 0626 VERSION
MODE MAWAk
PeNe 2250309 END PROCEDURE=UNTIMED
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[ 2 | 3 [ 4 | 5 I 6 I 7
INTRODUCT 10N TABLE 1. TABLE 2. ERROR STOP ADDRESS INDEX 680 QX070 RUN REGISTER TEST
THE PURPOSE OF TH!S RESIDENT DIAGNOSTIC WITH THE CHECK STOP SWITCH ACTIVE, BINARY DATA TO HEX CONVERS ION. HEX PAGE  FAILING COMPONENTS 681 Qx070 clc3
MICROPROGRAM IS TO DETECT AND IDENT IFY AN INDICATION THAT A MALFUNCTION HAS BEEN BITS 0123-4567 60A QX020 B1J7, C186, CIES 682 QX070 C183
COMPONENT FAILURES IN THE 2314, THE DIAGNOSTIC DETECTED WILL BE THE LIGHTING OF THE HEX 60C QX020  B2J3, B2G2 684 QX070 RUN REGISTER TEST
CONS ISTS OF 7 TESTS. MACHiNE STOP LIGHT, BY USING THE ALY 0000-0-0000 60 QX020  B2G2 685 Qx070 cic3
1. CE PANEL AND INDICFTORS TEST. (Qx003) STATEMENT STOP#D, THE CA-16 DECODE 1S 0001-1-0001 60F Qx020 8lJ7 686 QX070 clg3
2. ROSAR TEST (Qx003) BROUGHT UP WHICH STOPS THE 23!'4. ALONS 0010-2-0010 610 Qx020 Bl1J7, CI1B6 688 Qx070 ClE5, BIF2, BIH2
3. REGISTER DISPLAY TEST. (Qx005) WiITH THIS, THE BINARY EQUIVALENT OF THE ERROR 0011-3-0011 611 QX020  B2G2 682 QX070 BlJk, CI1E7
L, STORAGE SCAN TEST. (Qx003) ADDRESS 1S DISPLAYED IN THE REGISTER DiSPLAY 0100-4-0100 613 Qx020 B2J3 68a QxCc70 BIL3, CIEM
S. ALU TEST. (Qx005) LIGHTS. IF ROSAR 1S 601, 2 OR 3, USE TABLE 0101-5-0101 617 Qx020  B1J7, €186, ClES 68C QX070 CIES, BIF2, BIM2
6. REGISTER TEST. (QX005) 1-2 TO LOCATE THE ERROR LOOP IN THE FLOW 0110-6-0110 618 Qx030  B1J7, B2G2, B2G3 680 QX070 8IJ7, Cl1B6.
7. BRANCHING TEST. (Qx005) DIAGRAMS, o1-7-0111 618 QX030 BLY 68E Q¥070 BlJ4, ClE7
EACH TEST IS DESIGNED TO RUN SEPARATELY BUT THREE METHODS FOR FURTHER ISOLATION OF 1000-8-1000 61F Qx030  B1J7, B2G3, BG4 690 Qx070 ClE5, BIF2, Blu2
TESTS 5-7 MAY BE COMBINED TO RUN AUTOMATICALLY THE ERROR ARE AVAILABLE, 1001 -9-1001 620 QX030  B2G3, B2GL 691 Qx070 BIL3, CIEL4
AS ONE TEST BY SETTING THE START ADDRESS SWITCHES 1. REPLACE THE CARD(S) SPECIFIED BY THE 1010-A-1010 621 QxC30 &1 692 Qx070 B1J7, Clgk
AT 601 AND HOT USIKG THE STOP ADDRESS SWITCHES. ERROR STOP ADDRESS INDEX (VABLE 2. THIS 1011-8-1011 622 Qx030  BI1J7, B2G2 695 Qx080 183
(THE MULTI-TAG SWITCH MUST BE IN TAGGED MODE PAGE AND RERUN THE PROGRAM(S) THAT 1100-C-1100 624 Qx0L0  B2J2, (24, B2J4, B2FS 696 Qx080 cIC3
IF THE 2 CHANNEL SWITCH FEATURE IS s}csrALLsn) FAILED,) 1101-p-1101 626 QX030 B2J2, B2H4, B2J4, B2FS 697 QX080 RUN REGISTER TEST
THE TEST SEQUENCE IS SUCH THAT A HINIMUM OF 2. SINGLE CYCLE THROUGH THE FAILING TEST 1110-g-1110 628 qx030  B2LL4, B2K3, B2H3, B2C3, B2k 699 Q080 cl83
CIACUITRY IS TESTED INITIALLY. THEN THE TESTS SEQUENCE AND EXAMINE THE CONTENTS OF 11 -F=-1111 632 QX040  B2L4, B2LS, B2MS 63 Qx080 cic3
ARE EXPANDED TO EVENTUALLY ENCOMPASS THE CENTRAL THE REGISTERS IN ORDER TO PINPOINT THE SINCE ALL ERROR STOPS ARE 638 QX040  B2L4, B2LS, B2MS 698 QX080 RUN REGISTER TEST
FLOW OF THE 2314, DUE TO THE NATURE OF SOME PROBLEM, IN MODULE SIX, HEX ADDRESSES WiLL 63C Qxok0  B2LS, B2M5 690 QX080 €183
FAILURES. 1.E. INTERMITTENTS CTC. AND THE 3. LOGP IN THE FAILING SEQUENCE (USING THE BE READ AS 6XX, WHERE THE XX 1S 650 QX050  B3D4, B3G6, B3C2, BIE3 69€ QX080 ¢ic3
NATURE OF MICROPROGRAMMING ITSELF. ANY PARTICULAR BUILT IN SHORT SCOPING LOOPS) 8Y DETERMINED FROM TABLE 1, FOR EXAMPLE, 652 Qx050  B3B6, B3B4, BIE2 69F QX080 RUN REGISTER TEST
FA ILURE PAY INFLUENCE THE WEXT TEST. IT IS PLACING THE CHECK STOP SWITCH IN THE REG DISPLAY LIGHT CONFIGURATION 1S 656 Qx050  B1JS, BIG2, BIE3 6A1 Qx080 c183
THEREFORE POSSIBLE FOR ERRORS TO BE PROPAGCATED RUN POSITION, SEY STARTING ADDRESS 0111 1101, BIiTS 0-3 GIVE US Olll, 658 Qx050  BID6, BlJ2, BIE3 6A2 Qx080 cic3
AND THE ERROR INDICATION BE FALSE, TO MINIMIZE 601, 2 OR 3 INTO ROSAR AND THEN PRESS ING FROM TABLE 1, Olil=7. BITS 4-7 GIVE 65C Qx050  BI1C6, B1J2, BIE3, 6A3 Qx080 RUN REGISTE™ TEST
THIS POSSIBILITY, IT IS SUGGESTED THAT ALL THE START SWITCH. THE PROGRAM WILL LOOP us 1101, TABLE 1 GIVES 1101=D, 65E QX060  BIMS, BiL2, BIE3 6A5 Qx080 BIH4, ClEM
TESYS BE RUN !N SEQUENCE. CONT INUOUSLY, WITH OR WITHOUT THE ERROR THEREFORE, THE HEX ADDRESS OF THE 662 Qx060 816, BlJ2, BIE3 646 Qx08c  BIJ4, CIE7
TO ALLOW SCOPING FOR THE PROBLEM. ERROR STOP IS 670D. 664 Qx060  BIL6, BIL2, BIE? 6A7 Qx080 BlJk, CID3, BIH2, BID2
THE FAILING COMPONENTS CALLED 666 Qx060  B3C4, B3B4, BIE2 6a9 Qx080 B1J7, C1G6, CIK5, ClG7
OUT IN TABLE 2 ARE POSSIBLE BAD 668 gx060 BIF6, BIG2, BIE3 6AA QX080 B1J7, C1BS
CARDS, BUT ARE NOT NECESSARILY THE 66A QX060  BIGS, BIF7, BIE3 6AB QX080 CIE5, BIJ7, BIH2, BID2
ONLY FAILURES THAT COULD CAUSE THE 670 QX060  BIDL, BIG2, BIE3 6AD QX08C BIJ4, ClE7
IND ICATED CONDITION. 672 Qx060  BIE6, 812, BIE3 6AE QX080 B2G2
CE PANEL ROSAR REG. DISPLAY SCAN ALY REG ISTER BRANCH NG 678 QX070  RUN REGISTER TEST 6AF Qx080 C1E5, BIH2, B1D2, BID3
679 QX070 clic3 681 Qx080 BIL3, CIEL,
601 602 603
TEST 1 TEST 2 TEST 3 TEST &4 TEST 5 TEST 6 TEST 7 67A Qx070 €183 682 Qx080 BIL3, Cl&4
630 6E1 680 67C QX070  RUN REGISTER TEST 683 Qx080 CI1ES, BIH2, BlD2, BID3
—I r _] 670 Qx070 clc3 6E9 QX060 ONE OF 8 SW REGS
| 676 070 cle3 Th SwiTcH 1S 1% TAGazD|
TO RUN TESTS 5 THRU 7 CONT INUOUSLY, MODE. EXAMINE UR FOR
SET START ADDRESS 601 INTO ROSAR; ADDRESS OF BAD SW REG
SET MODE SELECT SWITCH TO “RUN", AND REFER TO ALD LOGICS
AND PRESS START. THE MULTI-TAG FOR CARD LOCATIONS.
SWITCH MUST BE IN TAGGED MODE {F THE .
2 CHANNEL SWITCH FEATURE IS INSTALLED,
DATE |EC NUMBER| DATE |EC NUMBER| DIAGNOSTIC MICRO PROGRAM
Nové6  |L20613 INTRODUCTION, TABLE 1 AND 2
_ RED 1APR 67 | 420656 DATE| NOV66 P/N |22L4556
ff’ o TYPE [2314/28L4
A
IBM QX001




TEST 1. CE PANEL INDICATOR TEST.

THIS TEST YARIFIES THAT ALL INDICATOR LIGHTS

ARE OK, AND THAT THE RESET SWITCH IS FUNCTIONING. '

1. AﬁlVATE THE CE PANEL BY SWITCHING FROM
NORMAL TO CE.

2. TURN CE PANEL POWER ON.

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

L. RELEASE RESET/LAMP TEST SWITCH, VERIFY THAT
ALL LAMPS TURN OFF EXCEPT MACHINE STOP LAMP
AND ROSAR PARITY LAMP, WHICH SHOULD BE OK.

5. SET THE REGISTER SELECT SWITCH TO OP.

6. PRESS THE DISPLAY SWITCH TO BLACK. VERIFY
THAT THE PARITY BIT 1S ON IN THE REGISTER
DISPLAY LIEHTS,

7. IF OK, PROCEED TO TEST 2. IF MOT, REFER
TO ALD PAGES PREFIXED BY SP.

TEST 2. ROSAR TEST.

THES TEST CHECKS THAT ALL ONES AND ZERDS CAN
BE MANUALLY SET INTO ROSAR.

}. SET START ADDRESS SWITCHES TC FFF.

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

3. SET START ADDRESS SuW!TCHES TO 080.

L. PRESS SET ADDRESS SWITCH. VERIFY THAT
ALL ROSAR LIGHTS ARE OFF EXCEPT FOR
THE PARITY LIGHT. w

§. SEY STARY ADDRESS SWITCHES TO 001.

6. PRESS SET ADDRESS SWITCH, VERIFY THAT
PARITY LIGHT GDES OFF,

7. IF 0;(, PROCEED TO TEST 3. |F ADDRESS
CANNOT BE SET CORRECTLY, PROBABLEAFARILING
CARDS ARE: ’

ROSAR '
8-11 Clth, CIM3, SEE KKOOY
0-7 CIK3, CIm5, Cli2, KKO2}
P CiLh, CiM3, CIK3, Cidh.
SEE KKOO1 AMD KKD2Z.

TEST 3. REGISTER DISPLAY TEST. 5.

THIS TEST CHECKS THE REGISTER DISPLAY LOGIC BY MANUALLY SETTING . 6.
BIT PATTERNS INTC THE OP-REG AND DISPLAYING THEM IN THE REGISTER
DISPLAY LIGHTS,

1. PRESS RESET SWITCH,

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

3. SET REGISTER SELECT SWITCH TO OP,
L, PRESS ENTER BLACK SWITCH.

5. PRESS DISPLAY BLACLK 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 THAT
ALL REGISTER DISPLAY LIGHTS ARE ON.

8. PRESS RESET SWITCH. VERIFY THAT ALL REGISTER DISPLAY LIGHTS
ARE OFF EXCEPT PARITY LIGHT,

9. REPEAT STEPS 2-5 WITH DATA SWITCHES SET TO 0l. 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 1-7. THIS WILL ELIMINATE OP
REG AS ERROR SOURCE.

11. iF REGISTER DISPLAY 1S NOW CORRECY, GO TO TEST 6 (QX005).
IF\,REGISTER DISPLAY 1S INCORRECT. REPLACE ONE OR MORE OF THE
FOLLOWING CARD .

B2D3, B2HZ, B2G3, B2K6, B2J6, B2C5,
TEST h. STORAGE SCAR TEST.

~
,«*"’&-‘&/,-
THIS TEST SEQUENTIALLY DRIVES EACH WORD WITHIN A MODULE TO VERIFY
THE CORRECTNESS OF THE SALS OUTPUT, THE STAN MICROPROGRAN iS5 A
SEQUENCE OF TWO WORD LOOPS, CONSISTING OF THE HOME WORD {SHOWN
AT RIGHT) AND THE WORD UNDER TEST (EACH OTHER WORD iN THE

MODULE INDIVIDUALLY)}. THE HOME WORD ADDRESSES THE TEST WORD VIA
THE ALU OUFPUT AND INCREMENTS THIS ADDRESS BY ONE EACH LOOP, THE
GP REGIGTER 1S USED AS THE ADDRESS COUNTER. THE NORMAL BRANCH
FROM THE TEST WORD iS SUPPRESSED AND THE MICROPROGRAM IS FORCED
TO RECYCLE TO THE HOME WORD SET INTO THE START ADDRESS SWITCHES,

SET UP AND RUN INSTRUCTIOMS.

1. SET MODE SELECT SWITCH TO SCAN,

2. SET START ADDRESS SWITCHES TO HEX ADDRESS OF HOME WORD OF
MODULE YOU WiSH TD RUN. EXAMPLE, FOR TEST OF MODULE O,
SET START ADDRESS YO 006,

3. SET THE CHECK STOP SWITCH TO CHECK STOP =~

4. PRESS THE RESET SWiTCH, .

PRESS SET ADDRESS SWITCH,

PRESS START SWITCH. MACHINE SHOULD CYCLE THROUGH ALL ADDRESSES OF
THE MODULE SELECTED. THERE SHOULD BE NO CHECK STOPS. IF OK, STOP .
2314,  SET-START ADDRESS OF NEXT MODULE TO BE RUN. REPEAT STEPS
5-6 UNTIL A;&.L_TMUDU%S ARE SCANNED. 1If A CHECK STOP OCCURS, MACHINE
WiLL STOP WITH NEX “HIGHER ROSAR O-il BITS IN GP-REGISTER, ALONEG
WITH A CHECK. THIS INDIVIDUAL STEP MAY BE RUN IN SINGLE
CYCLE HODE~IF

SCAN HOME WORDS

HOME WORD
MODULE ADDRESS (HEX)

006
100
200
300
Loo
500
600
701
800
~ 900
ADD
B0O
€00
D00
E00

MDO@DPOONOVIWN =D

i XX HOME

6P + | —> gf

A—>X ﬁf

XX 80X

SEE PABE QX010
FOR SCAN WORDS- RRE

DATE |[EC NUMBER| DAYE |EC NUMBER] DIAGNOSTIC MICROPROGRAM TEST

NOV 66 | 420613 I THRU &4
APR 67] k20656 DATE{ NOV 66 | P/N |2204557
1A0G 68 420664 TYPE [231h/28%%

- IBM QX003




3 B k

5 | 6 | 7
TEST 5§ ALU TEST TEST 6 REGISTER TEST TEST 7 BRANCHING TEST TABLE 3
TH1'S MICROPROGRAM 1S WRITTEN TO SUPPLEMENT TEST 6 TESTS ALL POSITIONS OF EACH REGISTER THIS TEST CHECKS THE ABILITY OF THE TEST POINTS
THE TWO WIRE CHECK IN THE ALU. AND ALSO [NSURES THAT THE CD DECODES ARE FUNCTIONING 2314 TO BRANCH ON BOTH THE ZERO AND ONE ALU POS SUM (+L) NOT-SUM (+L) FAILING CARD
PAGE QX020 TESTS ST2 AND D = 0, PAGE QX030 CORRECTLY. AN INITIAL VALUE OF ZERO IS STATE CF THE OP REG AND THE ST REG. THIS 6 B283-007  B283-BOS 8283, B2Bh4
TESTS ST3, CARRY AND T/C. PAGE QXOLO EXERCISE THE LOADED INTO THE FIRST REGISTER, THEN TEST DOES NOT CHECK THE FOLLOWING: 5 B284-D07  B28L- 808 B284. B2Ck
ALU CIRCUITRY ALLOWING THE TWO W:RE CHECK TO _ THE VALUE IS INCREMENTED BY | FOR THE 1. ANY CHAN TAG OR FILE BRANCHING. 7 82C3-007  B23-BOB 82C3, 8283
DETECT ANY ALU FAILURES. SUCCEEDING REGISTERS. THEN THE CONTENTS OF 2. STl = 1. SET BY INDEX FROM FILE ONLY. y B2c4-DO7  B2ck-BOS B2Ck, B20k4
| PRESS RESET SWITCH. THE REGISTERS ARE COMPARED AGAINST A CORRECT 3. ST4 = 1. SET 8Y DATA FROM FILE ONLY. 3 B82D4-D07  B2Dis- BOS 8204, B2Eh
2 SET MODE SLLECT SWITCH TG RECYCLE. VALUT WHIZH IS IN BY REGISTER. IF ALL REGISTERS L, po = 0. CHECKED QX020 z B2E4-DO7  B2EL- BOB B2EL, B2Fk
3. SET START ADDRESS SWITCHES TO 601. ARE OK THEN THE ABOVE LOADING PROCEDURE 1S €. D0 = 1. CHECKED QX020 1 B2FL-00]  B2Fh-BOB B2F4, B2ch
b. SET STOP ADDRESS SWITCHES TO 63 REPEATED BUT WITH THE INITIAL VALUE INCREMENTED 6. A—sX,K—>W.CHECKED BY SCAN TEST (QX003). 0 82G4-p07  B2GL- BOS . B2G4, B2C3
5. SET CHECK STOP SWITCH TO CHECK STOP. BY Y. THE AROVE PROCESS IS REPEATED 255 TIMES. THE PROGRAM I|N GENERAL WILL SET THE OP
6. PRESS SET ADDRESS SWITCH. THE REASON FOR DIFFERENT VALUES IN EACH 'REG TO ALL ONES. WHILE TESTING THE BRANCH
7. PRESS START SWITCH. MACHINF STOP LIGHT REGISTER IS TO INSURE THAT ONE AND ONLY ONE CAPABILITY OF THE OP REG. THE ST REG IS SET
SHOULD REWAIN OUT. IF S0, GO TO TEST 6. REGISTER IS ENTERED AT ANY O(E TIME. TO ALL ONES. THESE BRANCHES ARE THEN TESTED.
IF MACHINE STOP LIGHT AND DATA LIGNT COME 1. PLACE MULTI-TAG SWITCH IN TAGGED MODE IF THE THEN THE OP REG 1S SET TO ZERD AND WHILE THE
ON, PROCEED TO STEP 8. IF, ONLY THE 2 CHANNEL SWITCH FEATURE 1S INSTALLED, BRANCH CAPABILITY OF THE OP REG IS BEING
MAGHINE STOP LAGHT COMES ON (WiTH ROSAR 2. PRESS RESET SWITGH. TESTED THE ST REG IS SET TO ZERO. THIS IS
SHOWING 601) THEN PROCEED TO STEP 9. 3. SET MODE SELECT SWITCH TO RECYCLE. SUBSEQUENTLY TESTED. ;
8. THIS FAILURE WAS DETECTED BY THE ALU L. SET START ADDRESS SWITCH TO 602, 1. PRESS RESET swWITCH
TWO WIRE CHECK. THE FAILURE IS CAUSED 5. SET STOP ADDRESS SWITCH TO 6El. 2. SET MODE SELECT SWITCH TO RECYCLE.
BY AN UNEQUAL SUM AND NOT-SUM. TEST THE 6. SET CHECK STGP SWITCH TO CHECK STOP. 3. SET START ADDRESS SWITCH TO 603.
LEVEL OF SUM AND NOT-SUM. USE TABLE 3 7. PRESS SET ADDRESS SWITCH, 4. SET STOP ADDRESS SWITCH YO 680. ]
FOR TEST POINTS AND FAULT LOCATIONS. IF 8. PRESS START SWITCH. MACHINE STOP LIGHT 5. SET CHECK STOP SWITGH T0 CHECK STOP,
ALL POSITIONS CHECK OUT OK THEN THE SHOULD REMAIN OUT. IF SO, GO TO TEST 7. 6. PRESS SET ADDRESS SWITCH.
FAILURE WAS DETECTED BY THE A-BUS PARITY IF MACHINE STOP LIGHT COMES ON (WITH ROSAR 7. PRESS START SWITCH. HACHINE STOP LIGHT
CIRCUIT, COMPARE THE REGISTER DISPLAY SHOWING 602) PROCEED TO STEP 9. SHOULD REMAIN OUT. 1F SO, THE BASIC
LIGHTS WITH CORRECT VALUE. THE CORRECT 9. THE ERROR ADDRESS IS DISPLAYED ON THE DIAGNOSTICS HAVE BEEN COMPLETED. 1F
VALUE MAY BE DETERMINED FROM THE PREVIOUS REGISTER DISPLAY LIGHTS., USE TABLE 1-2 MACHINE STGP LIGHT COMES ON (WITH
N1 CROPORGRANHING WORD (QX0013 TO LOGATE FA ILURE. ROSAR SHOWING 603) PROCEED TO STEP 8.
9. THIS FAILURE MAS DETECTED BY THE 8. THE ERROR ADDRESS IS DISPLAYED ON THE
MICROPROGRAM. THE ERROR ADDRESS WILL BE REGISTER DISPLAY LIGHTS. USE TABLE 1-2
DISPLAYED ON THE REGISTER DISPLAY LTS, (Qx001) TO LOCATE FAILURE.
USE TABLE 1-2 (QX001) TO LOCATE FAILURE.
DATE |EC NUMBER| DATE ]EC NUMBER|. DIAGNOSTIC MiICROPROGRAM
NOV 66 | 420613 TEST 5 THRU 7.
APR 67| 420656 DATE| Nov 66 | P/N | 2244558
TYPE | 23147284
] . IBM QX005
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IN-LINE TEST ROUTINES
TABLE OF CONTENTS A
. GENERAL DESCRIPTION -QY010
OPERATING REQUIREMENTS AND PRECAUTIONS-----QY020
OPERATING PROCEDURE-mm-mmmememmmmem o meeee -Qv020
ROUTINE DESCRIPTIONS QY030
ERROR CODE DICTiONARY -QY090 -
PURPOSE . GENERAL DESCR IPTION CE_PANEL CONTROLS FOR IN-LINES
|N THE EVENT OF FAILURE OF ANY ONE OF THE EIGHT ON-LINE FILE MODULES, THE SPARE FILE THE CE-NORMAL-IN LINE SWITCH MUST BE IN THE IN-LINE POSITION. WITH THE SWITCH IN THIS POSITION, 8
HODULE CAN BE SUBSTITUTED FOR THE AILING MODULE. THE 2314 CONTINUES FUNCTIONING ALL CONTROL TOGGLE SWITCHES ARE INACTIVE EXCEPT CHECK RESET. THE FOLLOWING CE FUNCTIONS ARE ACTIVE:
WITH E1GHT MODULES ON-LINE. IN-LINE ROUTINES PERMIT TESTING THE SPARE MODULE WHILE
THE 2314 CONTINUES TO FUNCTION IN THE SYSTEM. WHEN A ROUTINE 1S BEING EXECUTED, 1. MODE SWITCH POSITIONS LOAD, RTN, ER., AND RESULT.
THE CONTROL URIT PRESENTS BUSY TO THE CHANNEL, UFON COMPLETION OF A PARTICULAR LOAD-CAUSES ROUTINE CODE TO BE STORED FROM THE DATA SWITCHES.
SECTION OF A TEST, THE CONTROL UNIT RETURNS CONTROL TO THE CHANNEL. RESULTS OF THE RTN -CAUSES ROUTINE CODE TO BE DISPLAYED, I[N A SENSE THIS A NEUTRAL POSITION FOR THE MODE SWITCH,
TEST ARE SAVED IN A DISPLAY REGISTER ON THE CE PANEL. AT THE END OF A CHANNEL-FILE THE DATA SWITCHES CAN BE CHANGED WHEN IN ROUTINE MODE.
OPERATION. THE CONTROL UNIT IS AVAILABLE FOR ANOTHER PASS THROUGH A SECTION OF AN IH-LINE ERR -CAUSES ROUTINE TO BE EXECUTED, I|F AN ERROR 1S DETECTED, THE ROUTINE STOPS WITH THE ERROR -
ROUTINE. THUS, BOTH CHANNEL OPERATIONS AND IN-LINE ROUTINES ARE EXECUTED BY SHARING CODE LATCHED IN THE DISPLAY REGISTER. CONTROL IS RETURNED TO THE CHANNEL UNTIL THE ERROR
THE CONTROL UMIT. IS CLEARED BY CHECK RESET,
RESULT-CAUSES ROUTINE TO BE EXECUTED BUT AN ERROR DOES NOT CAUSE A STOP. AW ERROR CAUSES THE
ROUTINE TO RE-INITIALIZE TO ITS STARTING POINT AND CONTINUE OPERATION.
2. DATA SWITCHES ARE ACTIVE TO ENTER ROUTINE CODES AND TEST DATA. A HICROPROGRAM STATEMENT OF
0 —=GP LOADS GP FROM THE DATA SWITCHES. C
3. THE STOP ADDRESS SWITCHES ARE ACTIVE TO PROVIDE A SYNC AT SYNC HUB AND TO TURN ON PROBE LAMP,
CHECK RESET TURNS OFF THE PROBE. THE STOP FUNCTION OF THE SWITCHES 1S NOT ACTIVE.
k. THE DISPLAY REGISTER 1S ACTIVE TO DISPLAY ROUTINE CODES AND ERROR CODES. REGISTERS CANNOT BE
DISPLAYED IN THE IN-LINE MODE.
——
ol
E
L 4
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OPERATING REQUIREMENTS & PRECAUTIONS OPERATING PROCEDURE
- A
1. USE A CE DISK PACK OR FORMATTED SCRATCH PACK ONLY. SOME ROUTINES WRITE AND COULD 1. LOAD ROUTINE CODE
DESTROY DATA ON A PACK. A. SET THE CE-NORMAL SWITCH TO IN-LINE.
: B. SET THE MODE SWITCH TO ROUTINE (RTN).
2. IN-LINE ROUTINES REQUIRE A SPECIAL FORMATTED DISK PACK. CE PACKS ARE PROPERLY C. SET THE HIGH ORDER DATA SWITCH TO THE DESIRED ROUTINE. THE LOW ORDER SWITCH CAN BE IN ANY
FORMATTED WHEN THEY ARE SHIPPED FROM THE PLANT. UTILITY PROGRAM FFFI IS PROVIDED TO POSITION.
RECONSTRUCT TEST DATA ON THE CE PACK IF IT IS INADVERTENTLY ALTERED. FFFI WILL NOT D. SET THE MODE SWITCH TO LOAD, VERIFY THAT THE CORRECT ROUTINE CODE APPEARS IN THE DISPLAY REGISTER.
RECONSTRUCT ALIGNMENT TRACKS. : E. ROUTINE CODE O IS AN INVALID ROUTINE. EXECUTION OF THIS ROUTINE WILL RESULT IN AN ERROR INDICATION, e
2. ENTER TEST DATA
* 3. THE FOLLOWING DISK PACK REQUIREMENTS MUST BE MET: A. SET MODE SELECT SWITCH TO ROUTINE. ,
A. ALL TRACKS (EXCEPT ALIGNMENT TRACKS) MUST HAVE VALID HOME ADDRESS. : B. SET DATA SWITCHES TO DESIRED POSITION. REFER TO ROUTINE DESCRIPTIONS FOR SPECIFIC SETTING OF
" ALIGNMENT CYLINDERS ARE 71, 72, 73, 7h, 75, 117, 118, AKD 118, DATA SWITCHES, :
B. CYLINDERS 001 AND 199 MUST HAVE A 7000 BYTE RO PRERECORDED.
€. CYLINDERS 0DI, 005, 195, AND 199 MUST BE DEFECT FREE. 3. EXECUTE ROUTINE _
A. SET MODE SELECT TO ERROR (ERR) MODE. THE FIRST DETECTED ERROR WILL CAUSE AN ERROR CODE TO B
L. THE SPARE DRIVE SELECTOR PLUG MUST BE INSERTED INTO DRIVE TO BE TESTED. APPEAR IN THE DISPLAY REGISTER, CHECK RESET WILL RESET THE DISPLAY REGISTER.
B. TO VERIFY THAT A ROUTINE 1S OPERATING CORRECTLY SET THE STOP ADDRESS SWITCHES TO THE ADDRESS
5. SYSTEM PROGRAM MUST BE CAPABLE OF HANDLING A CONTROL UNIT BUSY CONDITION TO RUN SHOWN BELOW AND OBSERVE THE PROBE LIGHT. CHECK RESET RESETS THE LIGHT,
IN-LINES, .
‘ cE DFT! T0 VERIFY STOP_ADDRESS
6. IN-LINES CANNOT BE USED AT THE SAME TIME AS THE MACHINE LANGUA s. RECALIBRATE OR SEEK e ,
7. DO NOT MOVE THE DATA SWITCHES WITH THE MODE SELECT SWITCH. IN ERROR OR RESULT, 2& m'm o
ERRORS CAN BE CAUSED BY MOVING THE DATA SWITCHES DURING ROUTINE EXECUTION, : 352
WRITE DATA EEA
8. CARE SHOULD BE OBSERVED WHEN ENTERING TEST DATA. BY SETTING SWITCHES TOO HIGH, i‘;‘;" g‘;:‘r’:g";t’f_’f“”“’" (AFTER ALL HEADS) 7'35532
; . , ]
:ﬁ _;:z.ng&gm:gm ADDRESS, STROKE LENGTH, OR HEAD ADDRESS WILL CAUSE ONE OR MORE SAPETY CIRCUITS TEST 1. SINGLE TEST s
N 2. SEQUENTIAL MODE ThF
(1) SEEK INCOMPLETE (2) END OF CYLINDER (3) SELECT LOCK AN ERROR MAS OCCURED &1 C
ANY OF THE ABOVE CONDITIONS MUST BE RESET BEFORE OPERATION OF ANY ROUTINE CAN CONTINUE. CHAINED MODE 786
ROUTINE 20 WILL RESET CONDITIONS (2) AND (3). ROUTINE 40 WILL RESET CONDITIONS (1) AND C. AN ALTERNATE METHOD OF EXECUTION IS RESULT MODE. THE ROUTINE IS EXECUTED BUT ERRORS DO NOT
2. CAUSE A STOP. THIS MODE 1S USEFUL IF A SCOPE LOOP 1S DESIRED. RESULT MODE IS HOT PERMISSIBLE IN
SOME ROUTINES. REFER TO ROUTINE DESCRIPTIONS,
9. THE DISPLAY LIGHTS SHOULD NOT BE INTERPRETED AS AN ERROR IN RESULT MODE. THE LOGICAL “OR™ .
OF SEVERAL CODES COULD APPEAR IN LIGHTS. h. ERROR ANALYSIS : -
REFER TO ERROR CODE DICTIONARY FOR MEANING OF ERRORS AKD PROBABLE CAUSES.
10. AVDID EXECUTING ROUTINE 60 IN RESULT MODE, OR USING CHECK RESET TO RESET AN ERROR
CONDITION IN ERROR MODE. REFER TO ROUTINE DESCRIPTION.
11. 1T 1S RECOMMENDED THAT THE INDICATOR SECTION OF THE CE FILE TEST BOX BE USED WHENEVER
IN-LINES ARE BEING USED. THE INDICATOR CAN PROVIDE USEFUL |NFORMATIDN REGARDING
FAILLRES. THE ERROR CODE DICTIONARY RECOMMENDS SPECIFIC APPLICATION OF THE INDICATOR BOX , , h)
TO DIAGNOSE PROBLEMS. .
. E
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GENERAL ROUTINE DESCRIPTION

' ' A
GENERAL ROUTINE DESCRIPTION
BLOCK DIAGRAM OF 1IN LINE EXECUTION

THE ROUTINES MAKE USE OF THE MAIN MICROPROGRAM SEEK (QG050) AND WRITE (QP020) ROUTINES YO PERFORM
THE FUNCTIONS OF SEEKING AND WRITING, THE IN LINE BRANCH (MNEMONIC INLIN) CONTROLS THE M1CROPROGRAH
EXIT FROM THESE ROUTINES AND RETURNS THE MICROPROGRAM (IN THE IN LINE MODE) TO IN LINE CONTROL

RETURN
DECISIONS INSTEAD OF ALLOWING THE MICROPROGRAM TO CONTINUE ON INTO END PROCEDURE, THIS BRANCH ALSO CH::NEL |
PREVENTS THE MAIN PROGRAM SEEK AND WRITE ROUTINES FROM ENTERING THE IM LINE AREA. THERE 1S A SEPARATE
READ/CLOCKING ROUTIMNE TO PERFORM THE FUNCTION OF READING IN THE IN LINE MODE (QY139)
THE KEY TO UNDERSTANDING THE OPERATION OF THE SEPARATE ROUTINES IS THE 345 EXECUTION CONTROL CODE. o SEEK é ;T ‘ B QBO0S B
THESE THREE BITS ( 1E 345) ARE GATED TO THE OP REGISTER JUST PRIOR TO ENTERING EACH INDIVIDUAL
ROUTINE, EACH ROUTINE THEN DECODES THE 345 CODE IN ORDER TO DETERMINE WHAT FILE FUNCTION

SUBROUTINE (SEEK, READ, WRITE, HEAD ADVANCE,ETC.) TO PERFORM. THIS CODE 1S UPDATED BY EACH FILE
FUNCTION SUBROUTINE SO THAT THE ROUTINE EXECUTION CONTROL MAY PERFORM THE NEXT SEQUENTIAL FILE

! RECAL IBRATE 3

FUNCTION. PRIOR TO A “RETURN T O CHANNEL” THE 345 CODE 1S STORED BACK IN THE IE 345 BITS AND REMAINS - ' ‘ - |
UNALTERED BY THE MAIN MiCROPROGRAM DURING NORMAL CHANNEL OPERATION. REFER TO DIAGRAM AT RIGHT OF
PAGE, QBO0S
MODE AND 345 CODE
™1 RoUTINE ANALYS1S 4 HISC.
BRANCHING TO EACH IMDIVIDUAL ROUTINE 1S ACCOMPLISHED BY THE (A = X) BRANCH (QY100). DECODE AND UPDATE c
HEAD AND
@—] READ HA CYL. CHECK
. - ey
I B .
@———1 READ DATA — .
) D
WRITE DATA : . |
S
- E
DATE |[ECNUMBER| DATE |EC NUMBER] GENERAL ROUTINE DESCRIFTION
NOV 66 | 420613
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ROUTINE DESCRIPT1ONS .
ROUTINE 10 CHAINED MODE ROUTINE 20 SAFETY CIRCUITS TEST ROUTINE 30 CAR, STATUS TEST . 1
SET UP: 1. LOAD CODE IX (X CAN BE ANY SETTING) SET UP: 1. LOAD CODE 2X (X CAN BE ANY SETTING) SET UP: 1. LOAD CODE 3% (X CAN BE ANY SETTING) ' B A
2. SET DATA SWITCHES TO HEX BO. 2. ENTER MODE OF OPERATION (SEQUENTIAL OR SINGLE 2. DATA SWITCHES ARE INOPERABLE
CAUTION: FAILURE TO SET DATA SWITCHES TO HEX 80 TEST) AND DESIRED TEST FOR SINGLE TEST OPERATION
WILL RESULT IN IMPROPER OPERATION IN LOW ORDER DATA SWITCH. 3. EXECUTE IN ERROR MODE. '
3. EXECUTE IN ERROR MODE ONLY, (REFER TO “SUMMARY OF ROUTINE SEQUENCE” FOR L. RESULT MODE CAN BE USED IF ERRORS ARE OCCURING AND
DEFINITION OF TESTS AND ORDER OF TESTS IN A CONTINIOUS OPERATION 1S DESIRED. .
SEQUENTIAL MODE)
NOTE: ALLOW SUFFICIENT TIME TO MAKE ONE COMPLETE PASS THRU HEX TEST
EACH ROUTINE LISTED BELOW. SET STOP ADDRESS SWITCHES
Y0 786 AND OBSERVE THE PROBE LIGHT TG VERIFY COMPLETION ‘]’ .?Eg?‘:‘”“" MODE (ALL TESTS)
OF ROUTINE 10. ’ o
2 TEST 2 8
3 TEST 3 : .
4 TEST &
5 TEST 5
6 TEST 6
7 TEST 7
8 TEST 8
3. EXECUTE IN ERROR MODE.
L. RESULT MODE CAN BE USED IF ERRORS ARE OCCURING
AND CONTINIOUS OPERATION 1S DESIRED,
PURPOSE: THIS TEST PROVIDES A SEQUENCE OF TESTS THAT ARE CHAINED PURPOSE: THE TEST CREATES AN UNSAFE CONDITION IN PURPOSE: THIS ROUTINE TESTS THE ABILITY OF THE CONTROL UNIT TO SELECT THE c
TOGETHER TO PROVIDE RAPID FAULT ISGLATION WHEN NO PARTICULAR THE DRIVE AND THEN CHECKS THAT THE THE SPARE DRIVE, SET AND RESET CAR, AND BETECT EWD OF CYL INDER.
AREA 1S SUSPECTED, AND TO VERIFY SUCCESSFUL MAINTENANCE OR SAFETY CIRCUITS DETECT THE UNSAFE THE LINE DRIVERS AND RECEIVERS ARE EXERCISED AND TME FILE STATUS
REPAIR ACTIVITY ON THE SPARE FILE. CONDITION. THE RESULTING SELECT LOCK LINES ARE CHECKED.
IS THEN RESET AND THE TEST CONTINUES., : r
FOUR INDIVIDUAL ROUTINES ARE ACTUALLY EXECUTED SEQUENTIALLY {F THE LOW ORDER DATA SWITCH 1S NOT L
IN THIS TEST. THE FOUR ROUTINES ARE THE SAFETY CIRCUITS SET TO 0, ONLY ONE TEST WILL BE :
TEST, THE CAR STATUS TEST, THE WRITE DATA EXECUTED, IF THE LOW ORDER DATA _ -
TEST, AND THE RANDOM SEEK TEST, THE FIRST THREE TESTS ARE SWITCH 1S SET 70 0, ALL THE TESTS WILL '
PERFORMED ONLY ONCE. THE SEQUENCE TERMINATES IN THE RANDOM BE EXECUTED IN THE ORDER LiSTED BELOW,
SEEK ROUTINE AND WILL CONTINUE THERE UNTIL THE CE INTERVENES.
SUMMARY OF ROUTINE SEQUENCE: SUMMARY OF ROUTINE SEQUENCE: 345 CODE SUMMARY OF ROUTINE SEQUENCE: 345 CODE
1. EXECUTE ROUTINE 20 (ALL TESTS) ONCE 1. TEST h: RESET SELECT LOCK 100 Y. SAVE PRESENT CYL. ADDRESS IN GL 100 D
2. EXECUTE ROUTINE 30 ONCE 2. TEST 5: NO AC TRANSITIONS 101 2. RESET CAR 100
3. EXECUTE ROUTINE DO (FULL CYLINDER MODE) 3. TEST 6: SHORT DURATION ERASE GT.- 110 3. CHECK IF CAR IS RESET 101
L. EXECUTE AND LOOP IN ROUTINE 90 L. TEST 7: ERASE GT. AND NOT SEEK READY 111 L. SET CAR 10 255 101
5. TEST 8: WRITE GT. AND NO ERASE GT. 000 5. CHECK IF CAR SET PROPERLY 1o
6. TEST 1: 2 WRITE AND 2 ERASE CURRENTS 001 6. SET HEAD 20 130
7. TEST 2: SHORT DURATION WRITE GATE 010 7. CHECK FOR END OF CYLINDER m
8. TEST 3: MULTIPLE Y SELECT o1l 8. CHECK FILE OPERABLE 000 -
9. RESTORE PRESENT CYL. ADDRESS TO CAR 000
10. EXIT-INITIALIZE 345 CODE TO 100 001
el |
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ROUTINE DESCRIPTIONS
ROUTINE &0 RESTORE-SEEK TEST ROUT INE 50 HEAD AL IGNMENT (SCOPE LOOP)]  ROUTINE 60 SEEK-SEEK TEST A
SEY UP: 1. LOAD CODE kX (X CAN BE ANY SETTING) SET UP: 1, SEEK TO CYLINDER 73 (HEX 43) USING ROUTINE SET UP: 1. POSITION THE ACCESS TO THE LOWER OF THE TW® DESIRED CYLINDERS
40, (SEEK TO CYLINDER 118 IF CIRCUMFERENTIAL USING ROUTINE k0,
2. ENTER CYLINDER ADDRESS FOR SEEK IN DATA SWITCHES. ADJUSTMENT IS DESIRED),
EXAMPLE: HEX 00 THRU C7 (EXCEPT CE CYLINDERS) ) 2. LOAD CODE 6X (X CAN BE ANY SETTING)
2. LOAD CODE 5X (X CAN BE ANY SETTING). .
3. EXECUTE ROUTINE IN ERROR MODE. 3. SET DATA SWITCHES TO THE DIFFERENCE BETWEEN THE TWO CYLINDERS.
3. SET DATA SWITCHES TO HEAD ADDRESS THAT 1S
L, RESULT MODE CAN BE USED IF ERRORS ARE OCCURING TO BE CHECKED. (HEX 00 THRU 13), SELECT L, EXECUTE ROUTINE [N ERROR MODE ONLY, DO NOT USE CHECK RESET,
AND CONTINIOUS OPERATION IS DESIRED, HEAD 09 OR 10 (HEX 09 OR OA) FOR CIRCUMFEREN-
TIAL ADJUSTMENT. NOTE: USE OF CHECK RESET TO RESET AN ERROR CAN CAUSE ERRATIC EXECUTION.
ON ANY DETECTED ERROR THE 345 CODE 1S RE-INITIALIZED TO 100, THE
4, EXECUTE iN RESULT MODE. STARTING CONFIGURATION. 1{F THE ERROR OCCURED ON THE GREATER OF B
THE TWO CYLINDERS, THE NEXT ACCESS WILL START FROM THAT CYLINDER
5. SCOPE READ SIGNAL AT A2-B2D07 AND/OR A2-B2B807 AND SEEK AN ADDITIONAL NUMBER OF CYLINDERS SPECIFIED BY THE DATA
USING INDEX AS A SYNC. SWITCHES, A SEEK TO CRASH STOP COULD POSSIBLY RESULT,
PURPOSE: THIS ROUTINE ALLOWS VERIFICATION OF HEAD ALIGN- 5. DO NOT EXECUTE IN RESULT KODE.
MENT BY EXAMINING THE DIFFERENTAIL READ SIGNAL ]
PURPOSE: RETURNS THE ACCESS TO 000, THEN SEEKS TO THE ADDRESS AT CYLINDER 73 OF A CE DISK PACK, PURPOSE: PERMITS SEEKING BETWEEN ANY TWO CYLINDERS (EXCEPT CE CYLINDERS). EACH el
SPECIFIED BY THE DATA SWITCHES. BOTH THE RESTORE AND SEEK 1S VERIFIED BY READING AND COMPARING HA ON HEAD O,
THE SEEK ARE VERIFIED BY READING AND COMPARING HA ON HEAD O. THE ACCESS MUST FIRST BE POSITIONED AT CYL INDER
A SEEK TO A CE ALIGNMENT CYLINDER WILL RESULT IN ERROR 73 USING ROUTINE 40. ON THE FIRST PASS THRU 1
CODE 61 (NO RECORD FOUND} BEING DISPLAYED, 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 C
SUMMARY OF ROUTINE SEQUENCE: 345 CODE UPON ENTRY AND IS NOT RESET UNTIL FOUR INDEX
1, TEST FOR DRIVE UNSAFE, OFF-LINE OR BUSY, RESTORE 100 SIGNALS HAVE BEEN DETECTED). SUMMARY OF ROUTINE SEQUENCE: 345 CODE
2, READ HA-COMPARE CYL. BYTE WITH OA 101 1. TEST FOR DRIVE OFF LINE, UNSAFE OR BUSY 0
3. SEEK TO CYL. SPECIFIED BY DATA SWITCHES 1o IN ORDER TO SWITCH HEADS, IT IS NECESSARY TO 2. SEEK TO OA PLUS CONTENTS OF DATA SWITCHES 100
L, READ HA-COMPARE CYL. BYTE WITH OA n RETURN THE MODE SELECT SWITCH TO RTN MODE 3. READ HA-COMPARE CYL. 8YTE WITH OA 101
5. EXIT-SET 345 CODE TO 100 000 BEFORE ALTERING THE DATA SWITCHES, OTHERWISE, L, SEEK TG OA MINUS CONTENTS OF DATA SWITCHES 110
A HEAD SEEK TO THE NEW SETTING OF THE DATA 5. READ HA-COMPARE CYL. BYTE WITH OA m -
SWITCHES .WILL NOT RESULT, 6. EXIT-SET 345 CODE TO 100 . 000
IT SHOULD BE NOTED THAT THIS ROUTINE 1S PROVIDED
NOTE: AFTER THE MODE SELECT SWITCH IS RETURNED TO RTN MODE, FOR THE EXPRESS PURPOSE OF CHECK ING HEAD ALIGN-
THE ROUTINE WILL CONTINUE TO EXECUTE UNTIL STEPS 3 AND & MENT, IN-LINES SHOULD NOT BE USED FOR THE ACTUAL
HAVE BEEN COMPLETED, ADJUSTMENT OF A LARGE NUMBER OF HEADS, SUCH
ACTION WOULD REQUIRE FREQUENT TRIPS BETWEEN THE ‘ D
CE PANEL AND THE PHYSICAL DRIVE AND WOULD ALSO
SEVERLY DEGRADATE CUSTOMER THROUGHPUT, IF
STANDARD AL IGNMENT PROCEDURE OF MANY HEADS 1S
REQUIRED, THEN THE CE FILE TEST BOX SHOULD BE
USED.
SUMMARY OF ROUTINE SEQUENCE: 345 CODE P
1. SEEK TO HEAD SPECIFIED BY DATA SWITCHES, 100
SET CONTROL CODE = 000.
2. RAISE READ GATE AND SEARCH FOR INDEX. 000
UPDATE CODE TO 001 AFTER DETECTING INDEX,
3. SEARCH FOR NEXT INDEX, UPDATE CODE TO 010 0O} .
AFTER DETECTING INDEX,
4, SEARCH FOR NEXT INDEX, UPDATE CODE TO 01! 010 £
AFTER DETECTING NEXT INDEX.
5. SEARCH FOR NEXT INDEX, UPDATE CODE TO 100 Ot} .
AFTER DETECTING INDEX,
6. RESET READ GATE AND EX{T, INITIALIZE CODE 100
TO 000 SO THAT NEXT PASS THRU IN-LINES WILL
BEGIN AT STEP 2 ABOVE,
DATE |EC NUMBER| DATE |EC NUMBER| ROUTINE DESCRIPTIONS
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ROUTINE DESCRIPTION

ROUTINE 70 SEQUENTIAL SEEK-NO HA COMPARE ROUTINE 80 SEQUENTIAL SEEK-COMPARE HA ROUTINE 90 SEMI-RANDOM SEEK

SET UP: 1. LOAD CODE 7X (X CAN BE ANY SETTING) SET UP: 1. LOAD CODE 8X (X CAN BE ANY SETTING) SET UP: 1. LOAD CODE 9X (X CAW BY ANY SETTING)
2. SET DATA SWITCHES TO A VALID HEAD ADDRESS: 2, ENTER HEAD ADDRESS TO BE USED FOR COMPARING HA 2. ENTER HEAD ADDRESS TO BE USED FOR READING HA 1W DATA

(HEX 00 THRU 13) IN DATA SWITCHES. (HEX 00 THRU 13) SWITCHES. (HEX 00 THRU 13)

3. EXECUTE iN ERROR MODE ONLY 3. EXECUTE IN ERROR MODE ONLY, 3. EXECUTE IN ERROR MODE ONLY,

PURPOSE: SEEK EACH CYLINDER OF A CE DISK PACK. THE SEEK PURPOSE: THIS ROUTINE 1S THE SAME AS ROUTINE 70, EXCEPT THAT PURPOSE: TESTS THE ABILITY OF THE DRIVE TO SEEK VARIOUS STROKE

STARTS WITH THE ADDRESS IN CAR AND THE ADDRESS

1S INCREMENTED BY ONE ON EACH SUCCESSIVE SEEK

UNTIL CYLINDER 199 1S REACHED, THE ROUTINE

THEN BEGINS DECREMENTING CYLINDERS UNTIL CYL. 00O 1S
REACHED, THE ROUTINE STARTS SEEKING FORWARD AGAIN,
THERE 1S NO COMPARC ON HOME ADDRESS.

SUMMARY OF ROUTINE SEQUENCE: 3ks CODE
i. CYLINDER LIMIT TEST X00
2. SEEK TO CA + 1 CYL. X00

3. DO NOT READ HA-TURN OF BIT 5 OF 345 CODE X01

NOTE: BIT 3 OF THE 345 CODE INDICATES THE DIRECTION OF THE
SEEK. BIT 3 = 1| INDICATES FORWARD SEEKING, BIT 3 = O
INDICATES REVERSE SEEKING, BIT 3 iS COMPLIMENTED EACH
TIME CYL. 199 OR CYL. 000 1S REACHED,

EACH SEEK 1S VERIFIED BY COMPARING HA ON THE HEAD

SELECTED BY THE DATA SWITCHES, (READ HA 1S BYPASSED ON

CE CYLINDERS)

SUMMARY OF ROUTINE SEQUENCE: 345 CODE
1. CYLINDER LIMIT TEST X00

2. SEEK TO GA + 1 CYL. X00

3. READ HA-COMPARE CYL. BYTE TO OA X01

4. SET 345 CODE TO X0C

NOTE: REFER TO NOTE PERTAINING TO ROUTINE 70,

LENGTHS AND TO READ HOME ADDRESS FOLLOWING EACH SEEK.

SUMMARY OF ROUTINE SEQUENCE: 345 CODE
1. SEEK TO CYLINDER 064 100
2. READ HA (1]
3. EXIT-RETURW TO CHPANNEL 110
4. SEARCH FOR INDEX-GENERATE RANDOM NUMBER 13}
5. SEEK TO RANDOM CYLINDER olo
6. READ HA (BYPASSED ON CE CYLS,) ot
7. SEEK TO CYL. 6k 100

DATE |EC NUMBER| DATE [EC NUMBER| ROUTINE DESCRIPTIONS

NOV 66 520613

DATE] NOV 66 PIN

22L4564

TYPE

231472844

IEM QY060
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|
- ROUTINE DESCRIPTIONS : l
- A
ROUTIRE A : READ RO, CYLINDER 0O} ROUTINE BO READ RO, CYLIKDER 199 ROUTINE €O READ TEST RECORD-CYLS 005, 195
SET UP: 1. LOAD CODE AX (X CAN BE ANY SETTING) THIS ROUTINE IS THE SAME AS ROUTINE AC, EXCEPT CVLIMDER SET UP: 1. LOAD CODE CX (X CAN BE ANY SETTING)
2. ENTER MODE OF OPERATION (FULL CYLINDER OR 123 1S USED. 2. ENTER MODE OF OPERATION (FULL CYLINDER OR SINGLE HEAD)
SINGLE HEAD) AND HEAD ADDRESS FOR SINGLE A AND HEAD ADDRESS FOR SINGLE HEAD CPERATION iN DATA SWITCHES.
HEAD OPERATION IN DATA SWITCHES. A. FULL CYLINDER MODE - ENTER HEX 80
A. FULL CYLINDER MODE-ENTER HEX 80 » 8. SINGLE WEAD -~ ENTER HEAD ADDRESS (HEX 00 THROU 13) -
B. SINGLE HEAD-ENTER HEAD ADDRESS
v (HEX 00 THRU 13) 3. EXECUTE IN ERROR MODE.
3. EXECUTE IN ERROR MODE. :
PURPOSE: TESTS THE ABILITY OF THE DRIVE TO READ A 7000 BYTE PURPOSE: THIS ROUTINE IS PROVIDED TO TEST THE ABILITY OF THE DRIVE
PRE-RECORDED TEST RECORD. THE DRIVE SEEKS TO 70 READ THE TEST RECORD PRE-RECORDED BY ROUTINE DO. THIS IS B
CYLINDER 001, COMPARES HA, AND READS RO, VERY USEFUL TO CHECK THE ABILITY OF A DRIVE TO READ A RECORD THAT
. WAS WRITIEN BY ANOTHER DRIVE. T1
iN FULL CYLINDER MODE, THE READING 1S ACCOMPLISHED _
ON ALL HEADS. READING STARTS WiTh HEAD O AND THE ACCESS SEEKS BETWEEN CYLINDERS 005 AND 195. HOME ADDRESS IS
ADVANCES THRU HEAD 19. HEAD CHECK 1S BYPASSED VERIFIED AND A 7600 BYTE TEST RECORD IS READ AFTER EACH SEEK.
IN FULL CYLINDER MODE. :
_ CORRECT OPERATION OF THE BIT COUNT HARDWARE WiITHIN THE COMTROL UNIT -
SINGLE HEAD MODE ALLOWS CONTENIOUS READING ON {BC REG AND CONTROLS) DURING READ MODE IS ALSO INCLUDED iN THE TEST.
ONE HEAD. THIS 15 USEFUL WHEN A SINGLE MEAD
IS SUSPECTED, ROUTINE DO MUST BE EXECUTED BEFORE THIS TEST.
SUMMARY OF ROUTINE SEQUEMCE: 345 CODE - SUMMARY OF ROUTINE SEQUENCE: 345 CODE
1. SEEK TO CYL. 001 (HEAD ADVANCE IF M/M HODE) 100 1. SEEK TO CYL. 195 (HEAD ADVANCE IF M/H MODE) 100
2. READ HOME ADDRESS ' 114] 2. READ HOME ADDRESS 101
3. READ RO : 110 3. TURN ON OPS TO PREVENT WRIiTING 110
L, EXIT-JHITIALIZE 345 CODE TO 100 )] L. READ DATA (ORIENT ON INDEX) mn
‘ ' 5. SEEK TO CYL. GOS 000
6. READ HOME ADDRESS 001
7. TURN ON OP5 YO PREVENT WRITING 110 e
8. READ DATA (ORIENT ON INDEX) . 1
. D
E
DATE |ECNUMBER| DATE [EC NUMBER| = ROUTINE DESCRIPTIONS
NOV 66] 420613
JAN 68} 420662 DATE] WDV 66 | PN | 2204565
12N0V68| L2066k TYPE | 231L/28L4
IBM QYo70
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ROUTINE DESCRI PTIONS
] ) : A
ROUTINE DO WRITE TEST RECORD-CYLS. 005, 155 ROUT INE EO N HEAD ALIGHMENT WRITE TEST, CYL. 005 ROUTINE FO HEAD ALIGNMENT WRITE TEST, CVL. 195
SET UP: 1. LOAD CODE DX (X CAN BE ANY SETTING) SET UP: E. LOAD CODE EX (X CAN BE ANY SETTING) THIS ROUTINE 1S THE SAME AS ROUTINE EO. EXCEPT THE SEEK 1S TO CYLIMDER 185,
2. ENTER MODE OF OPERATION (FULL CYLINDER OR 2. ENTER HEAD TO BE SELECTED INTO DATA SWiTCHES
SINGLE HEAD) AND HEAD ADDRESS FOR SINGLE (HEX 00 THRU 13) THERE IS NO MULTI HEAD OPTIOM,
MEAD OPERATION IN DATA SWITCHES, ’ 3. EXECUTE IN ERROR MODE |
A. FULL CYLINDER MODE~-ENTER HEX 80 . . . 1
B. SINGLE HEAD MODE-ENTER HEAD ADDRESS :
. (HEX 00 THRU 13) ]
3., EXECUTE IN ERROR MODE. :
PURPOSE: TESTS ABILITY OF THE DRIVE TO SEEK BETWEEN CYLINDERS GO5 AND PURPDSE: TEST EO OR FO SHOULD BE USED WHENEVER HEAD MISAL {GNMENT NOTE: WHEK AN ERROR STOP HAS OCCURED WHEN EXECUTIMG ROUTINE ES OR B -
195, READ AND COMPARE HOME ADDRESS, WRITE A 7000 BYTE IS SUSPECTED. IF A HEAD IS OUT OF ALIGNMENT, IT WILL ROUTINE FO, THE INDICATOR SECTION OF THE CE FILE TEST BOX
DATA FIELD OF RO AND READ THE DATA FIELD JUST WRITTEN. MOT BE ABLE TO READ. (ROUTINES A,B,C, AND D WILL POST WiLL DISPLAY THE HEAD SELECTED BY THE DATA SWITCHES, IF THE
ERROR CODE 61-ND RECORD FOUND, SINCE H.A. CAN NOT BE ERROR OCCURED [N STEPS 3.4 OR 5 OF THE ROUTINE, {F THE ERRGR
CORRECT OPERATION OF THE BiT COUNT HARWARE iN THE CONTROL UNIT READ) ROUTINES EG AND FO READ H.A. ON A GOOD HEAD, OCCURED IN STEPS 1 OR 2 OF THE ROUTINE, THE WEAD DISPLAYED 8Y
(BC REG AND CONTROLS) DURING BOTH READ AND WRITE OPERATIONS !S5 SWITCH TO THE SUSPECTED HEAD (SELECTED BY DATA SWITCHES), THE INDICATOR WiLlL BE ONE LESS THAN THE HEAD SELECTED BY THME
ALSO INCLUDED IN THE TEST, WRiTE A 7000 BYTE DATA RECORD, THEN READ BACK THE RECORD, DATA SWITCHES.
- IF THE HEAD CAM READ WHAT iT HAS JUST WRITTEN BUT IS ) -
OTHERWISE | HCAPABLE OF READING, THEN THE HEAD 1S
SUMMARY OF ROUTINE SEQUENCE: 345 CODE - PROBABLY OUT OF AL IGNMENT.
; . NOTE: THE TEST ASSUMES THAT THE HEAD THAT !S ONE
1. SEEK T0 CYL. 195 {HEAD ADVANCE IF M/H MODE) 100 LESS THAN THE HEAD SELECTED BY THE DATA SWITCHES
2. READ HMOME ADDRESS 10! 'S NOT OUT OF AL IGNMENT
3. WRITE DATA 110 :
4, READ DATA (ORIENT ON INDEX) 111 SUMMARY OF ROUT!NE . L .
5. SEEK TO CYL. 005 000 SEQUENCE: 345 CoDE . : C
. 6. READ HOME ADDRESS 001 1. SEEK TB CYL. 005, HEAD SEEK 1S TO ONE 100 \
7. WRITE DATA oio . LESS THAN DATA SWITCHES
8. READ DATA {ORIENT ON iNDEX) pli 2. READ HOME ADDRESS (MND HEAD CHECK) . 101
3. IF NGT HEAD O, ADVANCE HEAD. iF HEAD 0, RESE 110
THE HEAD ADDRESS REGISTER )
L, WRITE A 7000 BYTE DATA FIELD 110 : _ o
5. READ DATA {ORIENT ON INDEX) 111
NOTE: SEE NOTE UKDER ROUTINE FO.
- n [
- e
E
DATE |EC NUMBER| DATE |EC NUMBER] ROUTINE DESCRIPTIONS
NOV 661 L20513
J&N 67 | 420852 DATE] WOV 66 PrnN | 224b5E6
MAR 67| h20€55 ‘ TYPE | 2314/28hk
JAK 681 420662
Y080
12H0V6S L2066k IBM Q
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. SELECT LOCK Oﬂ AT ENTRY TO TEST 8, RN

&*?“.

" CORDITION
TEST 8 RAISES WRITE GATE WITHOUT ERASE
GATE WHICH SHOULD CAUSE A WRITE UNSAFE.

SELECT LOCK FAILED TO SET FOR TEST 8,
RTN 20. {SEE NOTE l)

SELECT wcx FAILED TO RESET FOR TEST 8,
RTN 20. (SEE NOTE 2).

Qvilo

ARl
20. (SEE NOTE 3).

" TEST | FORCES 2 WRITE AND 2 ERASE

CURRENTS BY RAISING HEAD ADVANCE WHILE
WRITING ON HEAD 0. MEAD | BECOMES
SELECTED BEFORE HEAD O HAS A CHANCE TO
DESELECT., THIS SHOULD CAUSE A HEAD
UNSAFE ,

SELECT LOCK FAILED TC SET FOR TEST 1,
RTN 20. (SEE NOTE })

oylic

SELECT LO{“.K FAILED TO RESET FOR TEST
1, RIN 20. (SEE NOTE 2)

Qviio

SELECT LOCK ON AT ENTRY TO TEST 1,
RTN 20. (SEE NOTE 3)

TEST 2 RAISES WRITE AND ERASE GATES

Awi: THEN DROPS ERASE GATE 1.5 USEC LATER,
ERASE GATE 15 HELD UP LONGER TO AVOID

AN UMSAFE CAUSED BY DROPPING ERASE GATE
TO FAST, THE DETECTION OF WRITE CURRENT
WiTHOUT WRITE GATE SHOULD CAUSE A WRITE
URGAFE .

SELECT LOCK FAILED TO SET FOR TEST 2, YRRTS
RYN 20 {SEE MOTE 1)
SELECT LOCH FAILED TGO RESET FOR TEST 2. 0vilp
BTN 20. (SEE NOTE 2)
SELECT LDCK 0N AT i ©THOYEST 2, oy iin

REN 2.0 {5EE NOTE 3)

Q10

Qv110

10

1E

IF

21

12

P
()

cw mna

SELECT (MG WEAD 30. THIS SHOULD CAUSE A
HEAD UNSAFE, .

SELECT LOCK FAILED TO SET FOR TESY 3,
RTN 20. (SEE WOTE 1),

SELECT LOCK FAILED TO RESET FOR TEST 3,
/TN 20, (SEE WOTE 2).

SELECT LOCK ON AT ENTRY [0 TEST 3,
RTN 20. (SEE MOTE 3).

TEST 4 45 A SUBRQUTINE DF ROUTIME 20
THAT RESETS AN UNSAFE, THE TEST IS
EXECUTED IF AN UNSAFE IS DETECTED
UPON ENTRY TO ANOTHER TEST, 4F IT IS
SELECTED BY SINGLE MODE TO RESET ANY
EXISTING SELECT LOCK AT THE SPARE
DRIVE, OR. IT 1S TWE FIRST TEST
EXECUTED IN SEQUENTIAL #UDE.

SELECT LOCK O AT ENVRY TO TEST 8UT
WiLL NOT RESET, UPON EWTRY TO ONE
OF THE TESTS, AN UNBAFE WAS DETECTED
BY THE PROGRAM. TEST & WAS EXELUTED
TO RESET THE UNSAFE, 8UT MAS °
UNSUCCESSFUL. A WARD UMBAFE
CONDITION PROBABLY PREVALLS.

SELECT LOCK CAME OW AFTER ENTRY

TO TEST &4 AND WILL §OT RESET., MO
UMSAFE COWDITION WAS PRESENT UPON
ENTRY TO TEST 4, &UT AN UNSAFE MWAS
SEYECTED AFTER EXECUTINMG THE SELECT
LOCK RESEY SUBROUTIME, APPARENTLY,
THE SELECT LOBCK RESET LOGIC IS
SOMENOW. CREAT ING A SELECT LOCK,

A ':‘»tM'CJ Ldi’K !F‘)HMEI}
W: PRIGR TO
ThHHE 2 H‘E PROGRAN

LPRRE GRIVE PRIDR TO EXELUTING
ROUTIHE 20, Teéd E:THER THE SELELT -
LOCK LAMP 1S BAB DR AN UNSAFE
COND I TION A5 OCCURED BETWEEW TEST B
AND TESY b in SEQUEHTIAL MUDE,

REFER TO HOTE 3 I SOCW S THE

CASE.

TEST 3 FMES A MULTIPLE ¥ SELEC‘N“ BY )

Q110

Yio

QY110

_@riio

Q’ﬂ 10

Oviio

25

26

27

29

2A

28

TEST 5 RMSES MG&ESS MRK mu.E WRITING

BYTES OF HEX 9F. THE ABSENCE OF CLOCK AND
DATA BITS SHOULD CAUSE A WRITE UNSAFE.

SELECT LOCK FAILED TO SET FOR TEST 5,
RTN 20. (SEE NOTE 1).

SELECT LOCK FAILED TO RESET FOR.TEST
5, RNT 20. (SEE WOTE 2).

SELECT LOCK OM AT ENTRY TO TEST 5,
RN 20. {SEE NOTE 3). '

TEST 6 RAISES ERASE GATE FOR 1.5 USEC

AND THEN DROPS ERASE GATE. THE DETECTION
OF ERASE CURRENT AND ND ERASE

GATE SHOULD CAUSE A WRITE UNSAFE.

SELECT LOCK FAILED TO SET FOR TEST 6.
RTN 20. (SEE NOTE 1).

SELECT LOCK FAILED YO RESET FOR TEST
6, RTi 20. {SEE MOTE 2).

SELECT LOCK ON AT ENTRY T0 TEST 6,.
RTN 20. {SEE WOTE 3).

TEST 7 RAISES SEEK START WHILE ERASE
GATE 45 ON, WhilH SHOULD CAUSE A
READ/WRITE UNSAFE. TME DIFFERENCE
COUKTER 1S RESET PRIGR TO EXECUTING
THE TEST I8 ORDER TO PREVENT ACCESS
MOTION . '

SELECT LOCK FAILED TO SET FOR TEST
7. BTN 20. (SEE NOTE V).

" SELECT LOCK FALLED TO RESET FOR
TEST 7, RN 20.

{BEE WOTE 2).

SELECT LOCK ON AT ENTRY TO TEST 6,
RTH 20, (SEE WOTE 3).

Qviio

PAGE -

Qviio

Qyiio

Qviio
Qriio

Qviio

Qyiio
Qyiio

Qviic

NOTE }:

WOTE 2:

NOTE 3.

 GENCRAL HOTES APPLYING 670
SELECT LOCK ERROR CODES.

THE F lLE STATUS WAS EXAMINED .5 USEC AFTER

THE FALL OF THE FILE BUS LINES AND NO UNSAFE
CONDITION WAS DETECTED. EXAMINE THE SELECT
LOCK LIGHT, IF THE LIGHT S ON, THE UNSAFE
IS BEING DETECTED BY THE FILE LOGIC BUY
RESPONSE 1S NOT OCCURING WITHIN THE SPECIFIED

TIME LIMIT. PROBABLE FALLURE 1S WITH THE
SAFETY CIRCUIT CARDS. IF THE LIGHT IS OFF,
THE UNSAFE 0T OCCURING OR THE FILE LOGIC

IS NOT DETECTING THE COMDITION, {F THE FILE
1S ABLE TD READ AND WRITE (ROUTINE DD CAN BE
EXECUTED ERROR FREE), THEN THE FAILURE 1S
MOST LIKELY WITH THE SAFETY CIRCUIT CARDS,
OTHERWISE, THE LINE RECEIVERS, DRIVERS,
CABLES, AND CONNETTORS WOULD ALSD BE
SUSPECTED. SAFETY CIRCUIT CARDS ARE
LOCATED AT AID2Z, A2C] AND AZE) FOR THE
UPPER DRIVE AND A1B5, A2C! AND AZEY m

THE LOWER DRIVE.

AFTER GEMERATING AND DETELTING AN UNSAFE
CONDITION, THE CONTROL UN)T ATTEMPTED TO
RESET THE SELECT LOCK. HOWEVER, FILE STATMS
STILL $NDICATED AN UNSAFE CONDITION. [NDEX
I'S ONE OF THE CONDITIONS THAT RESETS A SELECT
LDCK. IMSURE THAT INDEX 1S5 STAYING UP FOR A
MINIMUM GF 20 USEC. 1T 15 ALSO POSSIBLE
THAT THE UHSAFE CONDITION iS5 PREVAILING

OR THAT ANOTHER TYPE OF SELECT LOCK QCCURED
AND 15 PREMAILING, OTHERWISE, THME FAILURE
1S PROBABLY WITH THE SAFETY CIRCUIT CARDS
DN THE A2 BOARD (T}, E1).

BEFORE EXECUTHMG THE TEST, AN UNBAFE WAS
DETECTED AND RESET SUCCESSFULLY. THIS IS
NOT AN ERROR CONDITION F A BELECT TOCK
EXISTED AT THE SPARE DRIVE PRADR TO
EXECUTING ROUTINE 20 AND THE PROGRAM WAS
EXECUTED N SINGLE TEST MODE. OTHERWISE
THE SELECT LOCK OCCURED METMEEMN TESTS.
TiE LATTER CASE WILL WOW BE CONSIDERED.
THE ROUTIWE WALTS FOR THE RISE OF INBEX,
GERERATES THE UMSAFE CONDITION, DEVECTS
AND RESETS THE SELECT LOUK, AWD THEW
RETURNS COMTROL YO THE CHAMMEL. AFTER
CONTROL 15 RETURNED TO (M-LINES, THE
ROUTINE REPEATS THE ABDVE SEQUERCE WITH
THE REXT SEQUENTIAL TEST OR REPEATS THE
SipsE TEST IF WOT W SEQUENTIAL MODE. 17
15 POSSIBLE THAT THE UNSAFE WAS RESET
SUCCESSFULLY, TUT CAKE BACK 0N BETWEEN THE
RETURN TO CHANMEL AND ENTRY TG THE NEXT
TEST. 4F SUCH 1S THE CASE, -THE SELECT
LOCK LIGHT SHOULD NOW BE OH. {ASSUMING
THE COMDITION 15 WOT 'NT€MleT )

| DATE JBC EAROR CODE DICT {OMARY

PAGE |

Toave{mar 57 | Peu (204557

_TYPE | 23147280 §

QY090
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CONDITION o . PAGE | CoMDITION . . * CONDITION
CAR DID NOT SET: cAR Qvin 8. 'm\ mnzzpnkss‘s . cls;sn CARD c 'msm.e muszs. SEEK INCOMPLETE:
INE 30 TRANSFERRED ALL ONES TO £ .,
:g-rmzn%xmmzo OA. BUT OR WAS NOT (AIM2 £2.A M6 E6) A ERROR COMMON TO READ ONLY: FILE INOPERABLE WAS DETECTED DURING
(2) SET WEAD LINE RECEIVER € (1) ALLOW BC.ADVANCE; (C2B3) ROUTINE EXECUTION. EXIT WAS MADE TO
. EQUAL TO 255. HEAD LINE RECEIVER CARD 1
‘ (A1L2.L6) (2) RESET BC REG (C283) FILE STATUS CHECK, WHERE SEEK
OBSERVE CAR Wi TWE CE M0} CATOR gOX_ (3) CABLES OR CONNECTORS TO LINE (3) DISABLE LATCH (C2B3,C2BL) INCOMPLETE WAS DETECTED.
T T IunBAbt S PAULT ARCRS anE RECE IVERS NOTE: EXECUTE THE ROUTINE IN CE MODE A SEEK TO AN ILLEGAL CYLINDER HAS
LISTED FOR THE FOLLOWING CONDITIONS: B . WITH THE CHECK STOP SWITCH PROBABLY OCCURED. EXECUTE ROUTINE L0,
: _ ‘ LA NO INDEX FOR 27 MSEC: av107 ACTIVE. ACTIVATE THE CHECK RESET (TO A LEGAL CYLINDER) AND THEN CHECK
A, l('A‘l)\ SR e (A142.96) 27 MSEC ELAPSED WITHOUT DETECTING INDEX, :giszxgagtrﬁwgzsug; _THE ERROR THE FOLLOWING IF THE CONDITION PREVAILS,
: 142, WHILE SEARCHING FOR INDEX IN ORDER TO : ’ . '
(2) SET CYLINDER LINE RECEIVER CARD RESET A SELECT LOMK. REG ISTER. D ISPLAY. THE DU REG ISTER. A. DETENT LATCH CARD (A1fL,L4).
(A1L2,L6) : , ‘ THE BITS ON IN DV INDICATE THE BIT B. CYLINDER PULSE TRANSDUCER.
B. SOME OF THE BITS SET Ao T AoNs Sr THE TOTAL COUNT WHiCH C. CYLINDER PULSE DETECTOR CARD
I (1) CAR REGISTER CARD (Ai2,J6) M5 WRITE BIT COUNT ERROR s N ERROR. (AVA2,46).
(2) FAILURE IN BITS O THRU ! OUNT ERROR _ ;
TANE RECEIVER CARD (R 1J2.K6) u7 UNSAFE ; » Q¥130 D. SEEK INC LATCH ALWAYS ON (mcu Wh).

| RECEIVERS. CONTROL UNIT IS, THEREFORE, FAILING. WAS DETECTED. A END OF TYLINDER: R, QY130
C. CAR IS 255 EXECUTE ROUTINE CO, WHICH READS BACK THE THE CONDITION PRDBABLY EX1STED UPON .
{1) LINE DRIVER CARD ) (A, K6) 7000 BYTE RECORD, IF ERROR CODE HEX 'li6h ENTRY TD THE ROUTIHE, EXECOTE ROUTING ”LE‘,‘W"E WAS DETECTED DURING
(2) INITIAL SEEK LATCH 1S ON, SET OCCURS, THEN THE BIT COUNT IS FAILING N 20, THEN RE-EXECUTE THE DESIRED ROUTINE ';?u: :;5“537 YON. EXIT WAS MADE TO
CYLINDER SHOULD HAVE RESET THE READ MODE ALSO AND THE FAILURE IS COMMON AND CHECK BELOW IF THE CONDITION PRE- - b l-'4 TUS CHECK WHERE END OF
LATCH. (ATEL,KL) OR INPUTS. TO BOTH READ AND WRITE, IF ND ERRGR OCCURS WAILS . YLINDER WAS DETECTED. ,
’ WITH ROUTINE CO, THEN THE FAILURE 15 COMMON HE COND' ‘
{3) GATE TARD mca,u}). R s o T , A. SELECT LOCK LARP NOT ON THE COMDITON WAS PROBABLY CAUSED BY
. (1) CHECK LIGHT BULB. IF BAD AD SELECTING AN ILLEGAL MEAD WI1TH THE
CAR DID NDT RESET: A ARE] PROBABLE CAUSES ARE: S LAMP LIGHTS AFTER REPLACENENT DATA SMITCHES. EXECUTE RBUTINE 20 AND
ROUTINE 30 TRANSFERRED ALL ZEROS TO CAR T . 50 1D CONDITION 8 BELAK! . THEN RE-EXECUTE TME DESIRED ROUTINE
AND THEN EXAMINED DA, BUT OA WAS NOT A. ERRORS COMMON TO BOTH READ AND WRITE: : , o AND CHECK BELOW FOR THE PROBABLE
(1) 8C REG (BWN3) {2) FALSE ERROR IMDICATION DUE TD .
ZERD. y CAUSES |F TWE COSDITION PREVAILS.
OBSERVE CAR mm THE CE NDICATOR BOX (3) RESET BC KEG zcm.ms) 8. SE\ELT ; AP DN A. HEAD ADDRESS REGISTER (AINM2,E2-
TO DETERMINE WHICH BITS 1F ANY ARE NOT i % Py . A0RK 4 , AWM £8)
BEING RESET. THE PROBABLE RAULT AREAS {4) DISABLE LATCH {C2B4,C283) (1) FALSE DETECTION OF AN UNSAFE L
ARE LISTED FOR THE FOLLOVING CONDITIONS: €5) "A" REC ASSEMBLY (8184) » AT SAFETY TIRCUIT CARDS. © . B. LINE DRIVER CARD mu,w)
8. ERRORS COMNON TO MRITE OMLY: L (ﬁmz,mm,m L
mmmss % SARD (13 (2) RESET BC REG (CM3) " e 56) - mcaummmum SOMETINE 1

(3) FAILURE N BITS 5 THRU 7
LINE RECEIVER CARD (A1L2,L6)
(L) CABLES OR CONNECTORS TO LINE

(2. FRALURE 1N BIYS O THAU L.

LINE RECEIVEROARD (A1J2,KE) ..

m AN SIS 5 ™RY 7,
2 m RECEIVER TARD (AIL2,L6)

ROUTINES DO,ED,FO WRITE A 7000 BYTE
RECORD OF HEX “ES'., THE BIT COUNT
REGISTER WAS NOT HEX "C2" AS |T SHOULD
HAVE BEEN. THE BIT COUNT HARDWARE IN THE

{3) DISABLE LATCH ma;,cm;

WOTE: EXECUTE ROUTINE B0 IN CE MGDE WITH
THE CHECK STOP SWITLR ACTIVE.

FILE INCPERABLE WAS DETECTED DURING
ROUTINE EXECUTION, EXIT WAS MADE TO
FILE STATUS CHECK, WHERE FILE UNSAFE

m MULTIPLE SELECT CMRD {A2C1)
5} WRTTE /ERRSE CURRENT CARD mm P
- ma.mss REGISTER (AIM2,ME)

E. ACCESS THMING CARD (A1F2,F6).
F. LINE DRIVER CARD (A1L2,L6).

DURING ‘RDUTINE EXECUTION. (THE FILE
WAS ON LINE UPON ENTRY TO ERROR OR
RESULT MOOE)

{ st: tvﬁm LINE RECEIVER CARD . ACTIVATE THE CHECK RESET AND START . ROT DM LINE: . T : QY00 REFER TO ERROR CODE 4B FOR POSSIBLE
WAWLE) ] | SWITCHES UNTIL THE ERROR CODE APREARS. c o1 CAUSES . 4
(5) CABLES OR COMNECTORS T0 LINE IN THE DISPLAY REG ISTER. DISPLAY THE  FILE STATUS WS CHECKED PRIOR TO : ' i
RECEIVER m DM REGISTER. THE BITS ON IN DV ENTERING ERROR OR RESULT MODE AND - .\
b oo zemo : INDICATE THE BIT POSITIONS OF THE TOVAL THE FILE WAS FOUND TO BE OFF LINE.
BIT COURY WHICH ARE IN ERROR. THE PROBABLE CAUSES ARE LISTED FOR THE
C41) LINE muven TARD {AWK2Z, xs) ] e u . o ‘ FOLLOW ING COND1TIONS- ‘
NO END o«r,;w.mﬂm oo READ B1T COURT ERROR - W39 A, READY LAMP OFF |
ROUTINE 30 ATTEMPTED . TO SET HEAD 20 ] ROUTINES CO,DO0,E0 AND FO READ A 7000 {1) REMOVE AND RESTORE THE MOD.
TO FORCE EMD OF CYLINDER, BUT MO END BYTE RECORD OF WEX “€5%, THE BIT COUNT SELECTOR PLUG, THEN CHECK THE
OF CYLINDER STATUS MRS RECEIVED Fm SHOULD HAVE BEEN HEX T2, BUT WAS WOT, POWER SEQUENCING CIRCUITS IF
THE FILE. , EHET;; zs‘}:ﬁ?;ﬂ i:?:m‘m Eu ;i‘!f- Rﬁ: Agi@mﬁ THE CONDITION PREVAILS.
) F NG REAI . (2) CHECK SPEED RELAY, COVER
OBSERVE HAR WITH THE CE 1NDICATOR ”" IF THE ERROR OCCURED DURING ROUTINES DO, INTERLOCKS . MOTOR RELAY. PACK
TO DETERMINE IF MEAD 20 1S BEING SET. y il . ' ;
EO OR FO, THEN THE FAILURE DMLY OCCURS ON CONTACT, ETC
_ THE PROBABLE FAULT AREAS ARE LISTED IN READ NODE. AS SUCH REFER TO POSSIBLE » BT,
,1 FOR THE FOLLOWING CONDITIONS: , e ‘ A o 8. READY LAMP ON .
: CAUSES LISTED BELOW, IF THE ERROR OCCURED ,
! A. HAR IS 20 OURING ROUTINE CO, THEN EXECUTE ROUTINE (1) CE REAR COVER SWITCH OFF
(1) LINE DRIVER (A1L2,L6) DO. IF THE SAME ERROR OCCURS AGAIN THEN (2) LINE DRIVER CARD (A1L2,16)
(2) CABLES OR COWNECTORS ERROR IS COMMON TO READ MODE ONLY. AS SUCH (z) g’n‘%sgfg?;“fg T CHING
REFER TD POSSIBLE CAUSES BELGW. IF ERROR ) _ p
CODE HEX "45' DCCURS, YWEN THE FAILURE 1S ?ﬂ.ﬁ WHICH WLl BLOLK FILE - .
; COMMON TO READ ARD WRITE AND THE PDSSIBLE m}‘ﬁ FROM REACHING THE CONTROL DATE NUMBER| DATE JEC NUMBER]  ERROR CODE DICTIONARY
e L i . 1 gen ) " o g
CAUSES ARE LISTED UNDER ERROR CODE HEX “hs". o T - WAR 67 | 520655 ¥ eact 2 o
AN 68 | L20662 | DATE] nov 68 PIR 12250860
- 1mﬁ&t L20664 ' ‘ TYPE [234h /280l |
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ERROR ERROR ) ERROR
CODE CONDITION PAGE CODE CONDITION PAGE CODE CONDITION PAGE gggga CONDITION PAGE
k¢ FILE INOPERABLE: (NG CAUSE bF GATED ATTENTION DID NOT SET: Q135 3 INDEX SENSED-NG R : . .
DETECTED) v i30 D-NG RECORD FOUND Qv138 65 READ ERROR DATA FIELD: » Qvi3g
. AFTER A SEEK, THE GATED ATTENTION !N SEARCHING FOR HA OR THE DATA FIELD, ONE OR BOTH OF THE BURST BYTES AFTER
FILE INOPERABLE WAS gingzigEouggxs LATCH DID NOT SET. INDEX WAS DETECTED WITHOUT DETECTING A THE DATA FIELD ARE NON-ZERO
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