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'Ihe Fault Locating Tests (FLT) Utility Prograt1, originally 

prepc1.red by International · ·Business Machines Corp:>ration, was submitted ... 

· to :the FeJeral Aviation .Administration (FAA) in accorda.nre w:i.th the 

requirerrents of Contract FA74N..~,1012. 
• J . 

' 'Ihis docurrent contains the infonration required ·for using 
~ 

ana··naintaining the FLT Utility Program • 
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1.1 

.INrROIJJCrION 

PURPOSE OF PROGMM 

• 

·-·: 
. :·.·.·. 

.. . · 'lhe ptirp:,se of the Fau.l t locating .'rests · (FLT) Utility Program_ 

is to provide service functions required to rraintain th~ Fault locating 

Tests. 'Ihis .program, which is loaded by cards, is used t.o mrintain 

.. the FLT tap;s. It has ~e ability to add, delete, rroclify, duplicate, 

'.list, · and_ print records in the EtT t_apes • 
. ' - : .. 

1.2 muIPMENT REQUIREMENTS 

T'ne FLT Utility Program is a stand alone program requiring 

no control program to operate. It nrust be loaded by IPL-Ca.rd D8ck 

Loader, [X)QOO, or an equivalent. 

Equip.rent requi:rerrents on the 9020 System are a Sinplex 
.· . . . . .. - .\ 

- system havin~ __ _,_\one CE, one IOCE, ai-i~ any SE. 

· ( 'lhe follrnving I/0 devices · are required or desirable: 
.. , 

: .. ·.• 

.. • .. _• .. 

~, 

. _. Che 1052 Printer Keyboard is required 
·-,. 

One to Eight 9-trac.~ ta~ drives (one required) 

· · One 140-3 High SP3ed Printer (optional) 

· Cbe 2540 Card Reader (requ.ired for adds and rroclifies) 

·, 
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·2.0 

2.1 

t 
. . , . 

OPEPATING PRCCEDURES 
I • . 

PROSRAM. INI'I'IALIZATION 

. . .. 

. , ... ·. 

'lbe FLT Utility Program·should be pl~ced in the card reader 

follCA-1h1g the IPL Card D2ck Loader (DOOOO). The card reader address 

should be diaied in on the UNIT I.OZID rotary &-witd.1es for the IPL. . -

. 'hhen looclli1g ends, the RB:)UEST pushbutton should be 

· · depresse:1 on the 1052. 'lhe foll'lwing rressage is prmtecl on the 1052: 
' 

S'l1ffir FIIr UTILITY - VERSION n· .. 

'lne sarro rtBSsage will be printed on the 1403 High Spet:.""'Cl · 

Printer, if available. 

·- ' Ir no 1403 or 2540 is found by the Utility Prograin, an 

· · info:rnntion printout will be Imde to the 1052 infonning the oi:-erator. 
' '· \ 

\ . 

\ 
-- _. {TABLE 2-1) 

2.2 muIPMENT ASSIGNMENr 
.. 

· During .initialization, the presentation of the first 

. < · · attention from any of four 1052 addresses (02, 3C, 8D, DD) will cause 

the presenting address to be assigned as the prilrary o~rator inter­

face. Using the channel address.p~esented with the.attention interrupt, 

the progran1 will atte.rrpt t6 assign a 1403 printer and 2540 Card Reader. 

If this procedure is unsuccessful, an infornation rressagc will be 

pri.]:lted on the 1052. (Example 2-1) 

2.2.1 _ I/O SEI1 ASSIGN:-IB!---71' 

·If a card reader and high si;:eed printer are desired, but were 

no~ available during ini ~alization, the follaving rressage roay be used: 

.. HSPCUU/ 

HSPCUU~K/ 

' ' . 
. ! ' 

.. •· ,. 
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HSP is . the m2ssage iden0:ficr ai~d cuu represents · the Chann.el 

and Unit addr~ss of the available 1403 printer of a card reader/printer 

pair. 'Ih3 card reader, if· available will be assigned ·a1ong with the 

- printer. 

'lh~ K is an optional identifier which is entered if the 

printing of input cm.us is to -be suppressed. 'Il1e K may be entered alone, 

--._·without :the HSP rressage. 
' . ! 
' If the K option is no~ selected, all card inputs will be 

-. 
printed on the high Sf>8ed printer. 

2.2.2 TAPE ASSIGNMENT 

~he naster FLT tapz is assigned by the following rressage: 

OLOCUU/ 

OLD is the rressage identifier and CUU represents the Q1annel 
. \ 

. and Unit address of the tape drive used as the rra.ster tai:e. 

· 'lhe output tapes ~e assigned by the folla·ling rres~age: 

NEWCUU, ••• ,aJU/ 

NE\~ is ;the nessage identifier and CUU represents the Channel 

and Unit ac1dress of the tape drive used by the output taP:e. Up to 
I 

eight output tapes nay be specifi~ with a cormia separating each CUU. 
. . 

2.2.3 JNPUT DLVICE REPSSI~1ENT 

~e card reader or a ta.P3 drive nay be ·asstgned as the 

j_nput device by the following ~ss~ge: 

ROCUJU/ 

· · ROC · is the rressage identifier and COU represents the Channel 

and Unit address ~~- tf1e tai;e drive to be assigned as input device" 
... 

· If no aru i.s :inc;tu:1ed ~ ·the rressage, the card reader will 

2-2 
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be as·s~gned as input device. Input cards must be in the reader or the 

input tai;e must be rrounted when this rrcssage is given. Table 2-2 
I ., 

outl:ines inp1-1t deck c~nstruction. 
. ' 

W'len a TERM card is encountered the I/0 typewriter.is again 

·assigned as input device • 

.;, 

-.C 

'· ..... -·~ .. ·: .. ,. 
2.3 

2.3.1 

F'UN::rION USE AND OPERATION .... . ·.•.·:· •.· . _,., .-: : ... 
. . ··. 

ADD FUN::TION ' I . 
I 

. ' . . . 

·'Ihe add function·will insert an entiredly new FLT record 

·, on all output ta~s aft.er each tape record SP3cified· in the add 

operator nessage., 'Ihe rressage fornat is: 

ADD.XXX I ••• I XXX/ . . 

Add is.the rressage identifier and XXX is the reoord nmber 
\ 

Qn the F£T tape nfte:s ·\✓nich the new record wii1 be inserted. A 

~tal of f~ve rcrords may be specified for the new rerord to be 

. · inserted after. 

~e record nunbers rray be from one to three characters · 

and · do not have to be entered seqmntiall y. If, hd:.-1ever, the· ADD 

_ nessage is preceded by an~:rther functi~n rressage the lo.vest nurrbered 

reoord of the ADD rressage must re higher tha~ the highest reoord 

· · nunber of the preceding function . 

. ··:< · 'lhe add ftmction must be requested by using a card input 

(using ROC with card reader or input tape), with the ne:.v record 

:: ... 

.· -. .-... _ data on cards follo.ving the add rressage . card. 'Ihe data input is ended. 

by· a DEND card. (Table 2-2) 

·, 
.. . 

•. 
.· .·. · . '·i• 
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. 2.3.2 DELErl~ FUNCTION 
. ..... . ....... .. 

. . 
~10· delete func~on will skip the tafe rerord nurrbers sp2cified 

in the delete 1ressage v.hile writing a11 · reoords fxom the n:ia5ter FLT 

tai;:e on to 'the output tapzs. 

. DELXXX I ••• ,XXX./ . 

'Ihec 1ressaa,e fonrat is: ' . . . 
1 

. . 
DEL is the rressage identifier and XXX is the rerord.nurrber 

. to be omitte:1-from the output tape. A total of five records nay 1:e 

specifie:l for deletion. 'Ihe reoord nunbers may be from one to three 

• 
characters and do not have to be entered sequentially. If however, 

the DEL n-essage is preceded by another function rressage the l~-1est 

nurd)c...xed record of the DEL rressage must be higher than the hig.t-iest record 

nunber of the prece:ling function. 

· _·.: 2.3.3 DUPLICATE FOJ\"CTI0.'1 

·•· . 'Ihe duplicate £-unction will copy · the old FLT· naster tai;:e on 

to all SP3cified.new output tapes. The rressage fo:rma.t is: 

WP/ 
· .. I 

DUP is the nessage identifier. 

be ~eated using the duplicate function • 

. 2.3.4 L.IST HEADER RECDIID FUNCTION 

Up to seven output tapes can 

~e list header record function wi~l list, on the 1403 printer, 

-~ FLT header records on ~ old FLT naster. tai;:e. Tape record nunbers 

2-4 
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will be· ~sigr1ed tD each· header record in th~ prhltout for reference 
• • • • I • • ••• • • • • \ , 

when req~sting other ~tili ty famctions. .The nessage; fonrat is: 

_IST/. ·, 
i . 
\ 

,\ 

• V 

LST is the m3Ssage identifier. 'lhe tape, "\\hose header records 

_are· to be listed, has_ to b~ nounted on the OLD tape drive .. 

·: 2.3.5 MODIFY EUN:TI0-1 

. ~13 m:xlify function ·wi.11 change an existing recnrds , in i;art, 

or ronpletel:y. The rressage forrrat is:, 

MJDYYYY,ZZZ, ••• ,zzz/ 

M~D is the rressage identifier. YYY.Y is the word numb2r 

of the FLT :reoord \i1ere the m:xlification will start. 

ZZZ is the tape record nunber to be m:xlified. A nB.xirnum 

. ·c of. five· reoords nny be specifiecl for m:xlifica~on by the fuput .data 

follo.vmg the m:xlify rressage. 'Ihe record nmbers 1ray l:e from one to 

-three characters and do. not have to be_ entere:1 sequentially. If 

ho11e~, the 1-'.DD rressage is preceded by anothe~ function· 1ressage the -

lo11est nunberErl record of the !-DD rressage nust be higher than the h.1.ghest 

record nurru~ of the preceding function. 
. 

~e nodify function ImJSt be requested by a card input (using 

·· : · RDC with card reader or input tape), with the nodification data follaving 

. , · · the· m:x:lify n-essage card. 'lhe data input is e.rided by. a DEND card. (Table 2-2) 
. . . 
· ;\ :_\ :- ·-:·-: If the end of the m:xlification data will also be the end of the 

m:x:lified reoonl ~ REND card 'should Le used in place of a DEND card. (Table 2-2) 

2.3.6 · PRTt~"T EUNCTION 

~e print function will print part or all of the si;:ccified FLT tc1.pe 

records • 'Ihe nessage forrrnt is: 

PRrXXX.XXX,YYYY ,ZZ~Z/. 
· .. 

- , .. -· .. 
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· · ·· ;-_ PR.r is t11e nessage identifier. . XXX is the tape record. 

nurrber where printing will start. If _.only one tare reronl mmber- is 

S)?8cified only one ~11 b8 printed. If° a serond YJO{ is ente..red after 
. . 

the pericxl~ ail taps rerords will be prmtec1 starting with the first 

. _ tape reo.1rd s}_)8cified and ending with the second tai;:e reoord specified • 

. '!he period is not used if only one t~~ ·rerord is specifi:ed •. 
. . 

. . . . ' . 
· .·- . YYY"f. SP3CJ.f1es the worp n~--r of the requested rerord where 

printing will start. 'Il1is is an optiona!,- field. 

zzzz speci~ies the length, in bytes, of the data to be 

printed. ~s is optional and is used ip. conjunct.ion with the word 

st?rt, option. 

2.3.7 · END FUN:TION '-. . ·~ . . 
-~\ 

'lhe end £1.mction will properly conpiete one pass through the 

nastcr FL'l1 tape. 'Ihe rressage fomat is: 

END/ 
., 

.·•.. . . 

END is the nessage identifier. It _rray re entered after any 

µ111ction and·, det¼nding UfOI1 the previously eJ1tered function, will take 

appropriate action to complete the pass through the rra.ster FLT ta1_:e. 
. . 

.. , 

2.3.8 . CARD 'IO TAPE Ft.JN:TION 

'1he card to tape fum .. tion is used to build an input tape 

to re used in place of the card reader. 'Ihe rressage fonnat is: 
;···.· 

-.CTr/ 

CIT is the rressage identifier. 'lhe card to tape function 

· must re run as a stand alone function. Cards are ·read from the card 

reader.in the sarre order as if the reader were to be' used as an 

•' .· 

input devioa. '!he cards are wrt tten on all new tapes assigned. · The · 

· · last card· input must l:e a TEN"1 card. (Table 2-2) ... 

· .... ,·. ,.2-6 
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2.4 

This, section is dedicated to e.."-:plaining h0t1, and in what 
I • • • 

'/ 

· .• sequence, the functions of the FLT Utility program should be used. 

2.4.1 FIRST STEP 

~e first step whid1 must be taken refore. ariy FLT taP3 can be 
... 

· · :nodified is to obtain a listing of all the header records on the FLT 

· • · t.ap3 and ~eir assigned tape reoord number. 'lhis is acoornplished by 

' 
· the "Li.st" fmction. All furthet references rrade in Utility functions 

must reference the proper tape rerord nunber or nµnbers. 

2.4.2 SECDND STEP 

Cbce the correct tape record nurrber has teen established, a 

printed hex.idecim.u representation of the tape record can be obtained 

by · use of the "Print II ful'"lction. 

~e printed representation. is necessary for analysis of 

existing Fllr test patterns. 

'YclIRD ST~ -.-, ..... 

. ~e third step is t.ll3. actual alteration of the FLT tape. 

~he M:xlify, Acid, or D2lete, nay 1::e selected. If the rraster taP3 has 

, been used for any function · prior to this p:>int, ~ End should be 

. • I • 

entered to bring the m.'1ster tape back to load p:>mt. A stmma.cy printout 

·is provid2d on the high SP2ed printer after a conplete·nm through the 

· rraster tape. (Table 2 ~ 3) .. 
. . 

tmen an FLT tai;e is going to re rerons~ted with .Adds, 

?vbdifies, and ~letes, each record requested by the function rressag-e must 
. 

be 'in ascending order to keep the tap'.=s properly p:>sitioned. Tape records 

· requested ou~ of sequence in relation to the last function requested will 

oo rejected. 

:· 2-7 
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hhen th~ last alteration has l::een rrade, and End should be 

entered to cause dup~ication of the r~:ing records from the naster 

. tape to the new tape. 

if it'is not }.X)Ssible to sequence tape reco~ requests to 

oorrpletely generate a new FLT tapa on one pass through the roaster tape, 

several passes may oo necessary with the new ta~ created during the run 

' becoming the nester tape for thEf next nm. ··! .·.· ...... · 

.. _· 

.... , .. 
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· . · .·. : Tl\BIB 2-1 OPEM'IOR MESSAGES .. 
I. 

INITIALIZATION MESSAGE , . 
: . 

; START FLT -UTILITY VERSION 1 

· .... : · ENTER USER RB;2UEST FUNCTIO:--J, THEN PRESS ENTER 
... 

USER Et-JI'RY .MESSAGES 

. •.:. 
. . ._. ...... • . . 

USER REQUEST CCX~lPlli""TE, Th-nrER NEXT :RE.)?.UEST 

' J 

ENTER USER Rl:X1UE.ST FUNCTION, THEN PRESS ENTER 

M)UNr MESSAGES 

. M)UNI' OLD NP·S'rER ON :XXX 

M)UNT SCRATCH TAPES ON XXX 

PRESS EN1I'ER WHEI.\f TAPES ARE goUNTED 

UNAVAII.l\BLE C.7'.ffiD RE.~ER PRI1TI1ER MESSAGE 

NO PRINTER FOUND 

READER ADDRESS NOT FOUND 

ABi"'\10Rl''i!lli O'.)NDITI0NS/ER..~R MESSAGES 

. .... : ·•, 

UNEXPECrED SVC INTERRUPr, C0RRI~l' PROBLEM AND RE-IPL 

UNEXPECTED DAR HY.1.1ERRIJPI' HAS CXXlJRt'1ED 

. . 

UNEXPECTED RD. OR WR. DIRECT EXTERJ.'W°.J INTERRUPT HAS OCCURRED 

·,, 
. \). ' 

·,. 

: UNEXPECTED PIDGWJ,1 Th1TERRUPT. C'ORRECT1 PR:X:;R~ AND RE-IPL 

·. UNEXPECTED SEI.J:r.rOR CHAL'JNEL tn-JIT EXCEPTION 

UNEXP~CTED I/0 INrE~ 

NO TER·1 CARD FOUND, TASK ABORrED 

.BAD TAPE 01.'i TAPE DRIVE l\Tffi\·lBER XXX. MOUl\11' NE'W TAPE 

· BAD INPUT TAPE Rl:::TRIED" 100 TIMES AND COUID Nor RFAD 
TRY 'IO :cuPE TAPE Ai.'® RE-IPL 

. :•. 

. ,. .· 

... . ... · ... · .. 

.,,'•·. 
,i ·••, . : . t· ' 

. '":. . . . ' ~ . ,, . ,·• 

J . 



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

. · ... . . '. 

.. ':· 

\...,. .. 

• • •• ~- ,II. • • • • • • ' ' 

: . ·: ··. :· .. :. · BAD H1\STER Tl\PE REI'RIED 100 'l'IMES AND CCX.Jill NOI' READ 
.· · . . . TR~- 'IO ~E 'rAPE AND RE-Jl>L . . . \. _ . 

· · .. _··~.JID sEUX:TO~ CHAN~ ·ADDRESS CA~SED THIS ·1/0 INTERRIWr 

,.· .. 

INrERVENI'ION REQUIRED ON DEVICE XXX. READY DEVICE TO C'ONTJNUE 

NO '11EIN CARD FOJND (N . TAPE, rrA.SK AroRrED 

·.· .... 
... : .... 

··" .· 

. . 

TAPE 'UNIT XXX IS FILE PRO'rECI1ED 

TAPE ASSIGNrffi~"T lvlESSAGE IS ILIBGAL Nr THIS TTI-•1E 
. ' END MUS1l' BE ENTERED BEFORE TAPFS CAN BE ASSIGN'ED 

I . 

. .. INVALID MASTER R....~ORD TYPE - xkxx XXXXXXXX XXXXXXXX 

.· · REO)RD NO. XXXX H.7-\S JNJALID TYPE, 
' . ·. BUT \·ULL BE WRPITEN TO OU.rPlrr TAPE 

NO OLD ~W3TER CUU ENrERED. RE-ENrER USER RB:2UFSI' 

. . NO SCRATCH OJU ENTERED. RE-ENTER USER ~UEST 

' . CURRENT REQUEST IlWALID-. CANNill FOLI!J,1 PREVIOOS RmUEST 
. \ 

CURRENr RJX1UEST IS - 00 - TERMINATING PRXRAI'-1 

INPUT RE)'JUESTED RECOPD 1\1.JMBER 

..... ·. 

......... 

. . :...,-;.'. 
IS ror-OF-SEQUENeE, A DUPLICi\TE OR INVALID • 
O)RRECr Th-Pur 1-1m STARr RIJN AGt-"\IN' 

... ·•. , .. 

. 
,· ... 

.. 
-· UNIT XXX NOT· AVAIIABLE. RESTARI' JOB 

FOTo'1.1\T ERRJR -:- !\10 SLASH 

F0~1AT ERROR - . JNVALID REQUEST 
" 

.INVALID PRINTER ADDRESS ENTERED 

MESSAGE DELilIT'l1ER - , - l:\Ul' BJUND 

:. ·MESSAGE DEILil.frER - , ·_oR / - Nor roUND 

. . •~D .TaJ ENTERED .. 

NO DATA ~UT DEVICE ASSIGNED 

.·. :._ .• .... 

~ 

DATA JNPU'r HAS INVALID SYSTEM SPECIFIED IN FLT HEADER 

NO OtJ.I'PUT TAPES HAVE BEEN ASSIGNED 

:_ 2-10 
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'l'APE DRIVE XXX IS AT END OF TAPE, 
. EUl\"CTION. ABOR:rED 

INOOMPLErE FILE . I 

STAfil WORD IS rm POSSIBLE 

. . 

. IDF ENCOUNl"'ERED. ON MASTER TAPE BEFORE RmUESTED 
ill:XX)RD FDUND 

. TASK ABORIED 

S1*-ffi ~RD PJX)UES11ED 'IWICE. 

Il-NALID rrAPE UNIT ENTERED 

THE INPUT TAPE ~LJ\Y NEED TO BE REGENERATED 
. . '1 

• 
!DAD CARDS AGAIN STARI'ING WITH., THE ONE THAT FAILED 

TAPE ASSIG.1·1ENTS O)NFLICT 
RE-EN11ER ALL TAP.ES. AND REQUESTED FUNCTION 

.•·. 

• ... ·.· 

.-_·_, .. ·· -· 

. · ... 
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TABLE 2-2 INPUI' DECK CDNSTRIJCTION 

-First card must be a valid input rressage starting in 

HSP 

OID 

DUP 

I.ST 

PRr 

DEL 

--ADD 

Must be follrtled by either: 
. ' 

' 1. Valid input rressage 

2. Term card 

" Must be -follow2d by either: 
.• ~ \ 

\ . 

· 1 ~ .Arx:>ther PR11 or END 

2. Tenn card 

MU3t ~l:e- follaved by either: 

1. ADD, DEL, MJD,· END 

-2 •. · Tenn card 

Must be followed by either: 

. . . ....... 

1. Data Cards f~llaved by DEND·card 

·r:oll~wing the DEND card must be _either: 

ADD, DEL, M)D, END 

·Tenn Card 

;_•• ~ •· . 
,;~- : >.:. _· ..... "; '~ . 
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.. __ ,...-_\ \ 

. . . · .... 

. \ 

... 

f 

. ,, ... 

MCO 

._ ..... 

i 
I ,, . 

END 

. ... . 

Must be follcwed by either: 

Data cards follo¼Cd by either a 
· .. _·· . 

DEND or REND card 

-·~,: Following th~ DEND or REND card must oo either: 

l. 

2. 

~D, DEL, VDD 1 END 

Term cam 

' Must be follb.ved by a TERM card 

· Th3 TERM card ronsists of the characters TERM starting :in 

column one. 

Tre DEND card and the REND card oonsist of characters 

DEND or REND starting i.l'l oolumn ten. 

.. - . 

. ·EXAMPLE: 

.• 

Card 1 

Card 2 

. Cards 3 
thru to 

Card 11 · 

Card 12 

Card 13 

caras 14 
'thru 20 

Card 21 

Card 22 

·eara 23 

., .. 

··'\ 
.· \ 

OIDlllME,'W 112 , · 113, 114 , 115, 116 , 117 / 

ADD 5, 17, 19/ 
.. ._ .. 

(Data starting in any colunn, any length, but 

roust be valid hexidecirnal c..1-iarac-ters.) 

DEND 

DEL 23, 27/ 

MOD 14~, 59/ 
. . 

(Data startinq in any. colurm-; any length, but 

must be valid hexidec:i.rral characters.) 

REND 

END/ 

TERM 

..... 
•:.:..·•·.' .·· 

-2~13 
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TABLE 2-3 pill-~ PRIN'IDUT 
' 

Check totals are provided (in the fonrat shown) for the following functi.ons: 

DUPLICATE 

INPUT MASTER CCXJNT XXX 

. NEvl !~TER U)T.Jl\TI' XXX 

LIST 

MASTER Tl~E RECORD GDUNI' XXX 

ADD, DELEIE, .V.DDIFY 

When cf!;Y of these functions have b2en run, cross-footing 

·totals are provided, following the entry of an END/ 

INPUT }MrER OXJNT XXX , 

ADDS PPCCESSED XXX 

DELErES PRX'ESSED XXX 
.. 

M:IDIFIES PRO:ESSED XXX 

NEW' MASTER O)UNT XXX 

.. ,;,;• ... :, "·· 
i .• "'.~ •.•• 

.. t·•"'•' 

· .. .,• 

,,•''. 
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PRXAAM DESIGN LCGIC 

· . ~e .func:tions pr9vid~d by the FLT Utility Program consist 

· of all utility :functions required to naintain FLT ta[.>8S. Tue 

. functions are acromplished by spzcific m:xlules for each task. 

·. :tn addition, other rrodules and rout.in es are ·provided for I/0 ... 

assignnent, functi.on dispatching, I/0 operations, and .interrupt handling. 

3.1 DEI'AILED DESCRIPTION 

3.L.1 INITIALIZATION 

. Follm1ing IPL the program is enclbled for an I/0 attention 

· interrupt on any valid multiplex channel. ¼hen the attention is 
. ' 

received, the 1052 I/0 typewriter causing the interrupt is assigned as 

the prinru:y 0P3rator interface. Using the ·channel received in the 
.. ' 

·. · ... -· interrupt, an attempt is In:lde to_~sign a card reader and printer. 
\ 

\ . A printout infoms the operator if none are found. Folla,1ing initiali-

z~tion a rressage is output:requesting o:r;>2rator entry. 

3.1.2 INPUT .MESSAGE A~Y~IS/DISPATCHER VDDULE 

All input rressages are rrove::1 into the "DATAIN" area for 
'•' .r 

, analysis py this rrodule. Messages which use incorrect nessage o:des 

:: ·i··· 

,' . ' •' ·~. ~ .............. ,._, ......... __ .. · .. . 

are rejected. Wnen a correct nEssage axle is fo:tmd a branch is made 
I 

to the correct mx1ule to handle ·the q:::er_~tor r~uest. ~bst rrodules 

return to "IMADl00" foilav.ingtask oompletion to analyze any rressages 

renaining in the "DATAIN11 area.· _If rnput ·is from· cards or. tape another 
. . ' 

read is made to the input device. When all input is oomplete, oontrol is 

returned to the I/0 type';vri ter. 

3.1.3 : I/O DEVICE ~SIGNMfil~"'T M')IXJLE 

The devices which are assigned by this rrodule are old and new . 

tai:-e dri vcs, high sf:eed printer, anc.1 designati(!n of the cax:d reader or . 

_ta~ as the input device. 

' .... ·. 

'.~ .·:·,_ )• ~· .·_.·: .. • •• •,••'· ·: ·, ,· : ... ·.:~ .• ~,- -:,~ ..... : •• ,: , • ,-.. • '''.J<~• ," 

• • ,., ( • • . • • •• • I • I ''.. ?:~r:'· •;r:~,' :;'.'}7: ::.,.::: :::: ::.y 7? }_'': ;_ .. · ~· ·, )r.:: ·: .. ~- •.; •"':'c'/'.)!"t~ · , ... : .. 
~--··-~. 
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. .': \ . . ' , 

• ♦ 

3.1.3.1 · HIQ-I SPEED PRINI'ER ASSIGlMENr 

Hi. g1· d . . · 11 al . I . 1 spee prmter ass1.gnrrent wi . so attenpt to assign a 
. . . . \ .· 

card reader. 'Ibese devices are nornally assigned dur:Lng ini tj.alization 

but when this does riot take place an operator rressage must be entered to 

call this rrodule. 
·· .. ·.·. 

': .. ·; . 
3. J. .• 3. 2 NEW TAPE DRIVE ASSIG~lENr 

.· ... · 

. .. . . 
'· 'lhe new taP2 rressage i 1 analyzed and the.channel_~pd unit 

• ♦ . 

nu.rrbers S}?8cified are checked for validity. If valid, the _unit 

address is stored into the propar slot of the "NrAPE: table and the 
. • .. 

count of table entries is updated. . . 
.. ,., .. 

· ~· ; . . · · 3 .1. 3. 3· OID TAPE DRIVE ASSIGNL-fil'IT' 

\. . 
I • 

: ·) 

·· .. ~e old tape rressage is analyzed arid the channel and unit 

· address · specified is c..1-ied<.ed for validity. If valid, the unit address 
.. \ 

\ 
is stored into "Mr.AP". 

3:1.3.4 READER/TAPE INPur DESICi'~ATIOl.J 

'Ihe card read~~'is assigned· as input device by setting the 

· .. ~'RDRFLG'' flag. It a urii t address is incltrled m the input nessage, the 

channel and unit address are checke:1 for validity. If valid, the unit 

: · address is stored in "CRDTI~" and tape is assigned as input device by set-
I 

ting the "CRDINFLG" flag. Folla•ling input devi~ assigmrcnt a read is 

· ·:_executed to the assigned decice·.· - . -- . - . 

.. . - , ... . ··p.' 
~ .. ·~·- :~ .... : ..... : .. . : . 

· ·,3.1.4 ADD MOWLE . .. . ~: .. _.. ~ ... . ' - .. , ~ .:... . · .. ~ ·, . ·' · 
·· ....... . 

·'lhe add rrodule first ·sequences ~e tape record nurrbers specified 

_ , . . ., . . in the input rressage arid stores the records m "IID:SAV" • 'll1e data is read 
.. .~ . . ' ,· . 
. , ' . ·. . .. ' .... -·~ 

. -; .. 

into.storage from the input device and converted to binary. 'Ihe old tape is 

\.•.- '• 

.. • .. 

· ..... 
:. ·,· 

\ ·,, 
'·--:·.•a .. • 

searched for the correct record by calling the "SFARCH" rou:t,ine. 'Ihis 

procoss causes wri ti..11g of the old tape records on to the new tapes. l'fuen. 

· the correct. record is located tl1e new· data i~ w~itten onto all .new .tape·s. 

~s is rcp::;atcd until all requested records have beeri f0tmd. 

... • ··. . .. 
. ,'. 

,!. ' 
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\ . 

· .. -••' 

.... ~- . ... .... , ... -· , .. ' .. 
J '• 

I•••; • • •' 

·· .. ,. .. • .. 

. • .•. ,· I 
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-3.1.5·: :-:· .. CARD ID TAPE ROUTINE . . . 

'11ri.s routine will cause a read to the card reader and will 
... 

_write each card _read to all new· tapes. 

a TEru:1 card is read. 

':this action will rontinue until 

. · ·, . · 3 .1. 6 DELEIB M8DUIE 

. ~- . ; ..... 

· · · fue delete rrodule first sequen9Cs the tape record nurrbers 

specified in the input rre~sage and stores. the re~rds in "RECSAV". 'Ihe 

old tape is searched for the rorrect record by calling the "SE.AR:l-:I" 

routine. fnis process causes writing of the old tape records onto the 

· · new tapes. ymen the correct record is found_, writing to the new tar:e ... 
\, 

,._: · is suppressed. 'lhe proredure is oontinued until all requested recor~ 

have been found. 

3~1. 7 DUPLICATE I·OOOIE_ 

~ duplica~ nndulewill issue nount rressages for the ·old 
. 

_ , . . . and new tapes up:m entcy. fue old tape is-read, with each record read 

··being ·written on all new tapes, tmtil an End-Of-File is encountered. 

When End-Of-File is encountered tai=e narks are _viritten on all output 

tap8s and all tapes are rewound by branching to the "Rmi[NI)"_ routine • 
. . ·.• . 

-;: 3.1.8 LIST IvJJIXJLE 
. -.. 

~e list nodule will cause a nount rressage to be issued for 

.- ·the old tape dr~ve. Tape. reoords are read and the header of each reoord · 

· :'. .. >· ·l.S. converted to EBCDI~ and stored for printing.· Wnen a full line has 

been stored the tape h~aders are printed on the high sP3ed printer. 'Ihe 

"ISTIYPDE" routine formats IOCE and 9020A CD FLT headers. 'l11e "ISTrYPP" 

routine fonrats 9020D/E FLT headers. A tape. seqmntial record nurrber is 
... ,·· 

. assignr i to each header record. . . . .. 

. ·\· ·5' 

'· . 
. , .: •, . ,;-; : : <,- .·.- .' . ,;: 3-3 
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f 

... 

. · :,"·,: ,· 

~ ·: . .. 

(J , . ·.. . . 'Ihi~, mx1ule j,s also used to comp le~ the. C:O'p'ing of rEirords . 
• . . . . I 

i I ~ 
\ / 

/·. -~ from the Old Master '.i'apa to the New l'-1.aster Tar:e (when1 aoorooriate) uron the 

... · 

entry of an EN~/ rrcssage. 

MQDIEY EOIXJLE 

'lhe nodify nodule first s~-.-nces the t.aJ?3 reoord nurrbers 

S}?8cified in the input 1mssage and stores the records· in "RECSAV". 'lhe 

' I . ·. 

· ~- ro:xli.fication word start nurrber is also taken from the input nBssage and 
. . . ~ •. . . . ' . 

stored at WDSAV. 'Ihe nodificatiop data is· read in from the input 
. . 

device and stored in the '!CDINA" area. Binai.y conversion of the data is 

· done, folla.~ed by a search for the first requested reoord by branch111:g 

. to· the '.'SEl-\RQf11 routine. 'Ihis proress causes writing of the old tape 

' reoords onto the n'2M tapes. The record, when found, is read into the 
' \ . . \ 

"TPINA" area and the· data, nodification is carried out: Follav'ing the 

data nodificati.on, the updated_ reoord is written to all output taP3s. · -

~is procedure is repeated until all requested records have been trodifie:1. 

3.1.).0 PRINr MJDULE 

· · ·. 1he print nodule. detennines th~ first and last records· reqres~d. 

· ~he start word and- length are also determined and stored in the "WDSlN" 

and "I.ENSc"\V 11 areas. 'Ihe requested reoord is read in by branching to 

the "SEARCH" routine . Fequested data to be printed is converted to EECDIC 

... and noved into the "CDINA" area. ~e data is then formatted and printed 
. . .• 

; on the 1403. If the data to be. printed exceeds 4000 hexidecinru byt~s, a· 

'-. 

· seoond o::mversion is executed to handle the renaining data. 'Ihis procedure is 
-

··· rej_::eated until all r~sted records have been printed. 

3.1.11 ca-NON I/0 IDUTINES ' . . . \ .. 
.. . '· I 

. :- 3.1.11.1 PRINI1 1052 RCUTINE 

~s routine is , used for all I/0 _ typa.-rri ter output. . 
. ·, .. ~ . ' 

••'· ·• ... 

' ' ... 

' . 



.. · .. ' 

- . .,. 

... 
, . 

3.1.11.2 ·. PRINr 1403 rourINE 
f 

'Ihis routine, is -used· for all high sr:ced· prmter output. 

3.1.11.3 READ 1052 10.JTINE 

·. · This routine is \~ed for· all I/O l-ypswriter input • 

. · : . 

3.1.11.4 READ. 2540 rourINE 
,' ... 

•: ,•• •• I • • ••· 

~is routine is used for all card reader input.·. 

..... 

. · 3.1.11. 5 TAPE READ IDUTINE 
' J . . . ;. _-\/. :r>: --.. ~ ... ·: · ... l ·. < ~- ~ 

. .- .. ·• .. 

. . 

'lb.is routine is used for all tape ·input. 

3.1.11.6 TA~E WRITE IDUTINE 

_ ~s routine is used for ~1 t~oe output. 

3.1.11. 7 cai,jJ:1:)N ST.AR:r I/O roUTINE 

: ... ._· : . •' 

···.:·, 

•. 

., . . .. 

'lhis routine issues all Start I/0 commnds for the program. 
\ 

Al~ successful I/0 interrupts return to this-routine at·"SIOOS." 

3.1.12 COMM()N Il\'TERRUPT · ROUI'INE :'. •. 4•,• •. ·• •,' 

3.1.12 .1 EXTERN .. l.\L ThTERPJJPT IW..1DLER 

1:his routine handles all external interrupts. l'brrral program 

operation is not enabled for external :inteirupts. If an external 

interrupt were handled. it '\\Uuld· cau5e return. t:o the program ·at the address 
. . .·1 .. · . 

. . . . ... 

·follc:wmg the instruction where the interrupt occurred.· 

. ¥3 .1.12. 2 SUPERVISOR CALL INl'ERRUPT HANDLER 
' . 

• • • • • I _' . • . • ;~ 

· A SUJ;ervisor call mterrupt will result in a program hang 

· ·· ··.. follaving an _infornntion printout at the I/0 typzwriter. 

3.1.12.3 PR:X3RAl.'1 INI1Eiill.JPr HAi.~LER 

•.· ·_. A program interrupt will result in a program hang folla.ving · an 

· . infornation printout on ·the_ I/0. typ:3writer •. 

...... '--..... •.-,. ,, .... , . . , .. .. '-~··· .. -:· .. ", .. .,,., 
•1~ .. 

,__ .... __ -- -:: . ~- .. ~ ;.._' : -~ : ' , ' .. . ,,; •. .· \ ' ' 

·.,.-

·-· . ' 

·.•.·:.· "'. ·:;._: •' 
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•·· . ..• . .. 
. ,-.:·, 

,•.t·. 

' .•. ·. . .. 
3 ~ 1.12 ~ 4 1-U"\CillNE Q-IECK ;rnTERRUPT 

.·: .. ;,··: 

· A Inq.cl1i~e chcd" . intep:upt will. result in ~ program hang • 
. ! . i . . 

\ .. 3 ~ 1.12. 5 I/0 INrERRUPT HANDLER ... 

. 'Ihe· I/0 interrupt handler will process · all I/0 interrupts 

· · · · · · re03i ved. .Abnormal oondi t.i.ons will ·result in a retry· to · the failing .,. 

· ·aevice, or, if un.i..vecoverable, an infornutian prjntout to the I/0 

ty~writer;. Retry situations arp executed at tag IOR02. Normal 
I .; 

retun1S to the program are at tab IOR03. 

.... 

., : .. -·:·,.· .•. • :··. 

3.1.13 HaJSE£<EEPING IDUTINES 

3.1.13.1 RESE'r l;vUTINE 

The reset routine conditions all necessary flags and counts to 

· their initial values. ·.•·• .... 
•''\. 

3.1.13.2 REM1IND OOUTINE '·.·:·\·,·- .. 

'lhe re.wind routine is· used · to rew.ind all tapes in· use - new, 

old, and input. ·•.: 

..... ·• 

3.1.13.3 FlTh.Cl'ION EDIT _IDUTilIB ... : ' 

·'!he fun~tion edit routine is I?ranched to by ·a11 function 

·m:x1u1es of the program. 'Ihe "CURRFUNC" flag is examined to determine if 

.: the current function ?-8 valid follaving the last. ftmction·. If the current 
-,, . 

function is invalid an error.printout results. -'Ihe results of any 

£unction corrbination is shown in ·rable 3-1. 

. ~ :: ..... 

•. . . . ,. ~ 
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. . ·:. PRE.VICXJS 
·-.~T· 

amRENl' 
REQUEST 

80 . ADD. 

-40 .DEL 

... 
. ,.· . 

·~ • •. ,••' l •• J ' 

I,•'••' ,_· .·.: ·. FUNCEDIT rournIB 

'. . DEIBFMINE IF RD,2UESTED Fm,CrION HAY 
·• .. '· '··. ...~ 

; /' .. · ; .. : .. : 

; EOLUHl TI-IE. PREVIOUSLY mr.2UESTED_ Fmq'ION 
.,, 

80 
ADD 

·YES 

YES. 

40 
DEL 

YES 

YE$ 

20 
M'.)D 

YES 

ms 

10 
PRr 

NO 

NO 

08 
IST 

-~ : 
YES 

06 .. 

err 

YES 

YES 

04 
DUP 

YES 

YES 

02 
.END 

YES 

YES 

00 
J.ST 
REQUEST 

YES 

YES 
.,, 
~ 

\ 
I 

20 ?-DD YES YES YES NO YES YES YES YES YES 

-10 PRr NO NO NO YES ns YES YES YES YES 

08 lST NO NJ NO y.&54 YES. YES YES YES YES 

06 CIT NO NO .NO NO YFS YES YES YES YES 
''\. 

io4 WP NO ID tu NO YES YES \YES YES YES 

:02 END n.sl YESl YES~ YES2 ns3 YES3 YES3 ws~ lrYFB3 
l .. 

5 ioo • INVALID - : : . . ,.· 

.. 
: -~-~:~- : 

.. 
i' : " 

i ·.-.. .(•·· . --~ .. * 1ST •··· i 

i RmUES'l1 'END' 
l. .· --·-

l= 

2= 

3., .. 3 = 
t- ........... 

'.4. 4 = · 

·' 
~ 

" ·•·· ·' •· .. 

BRANCH ro DUPMJD At.'ID DUPE REST OF TAPE 

_RtWIND OLD M?\STER 

00 ACTICT~ TAKEN, RmUEST NEXT USER INPUT 

YES, BECAUSE. IS'UDD WILL REWIND THE OID MASTER 

.s. S= 

YES= 

NO= 

UJRHF\JNC = 00 when calling FUNCEDIT, will 1-!Ai.'Kr-UP program with an error rressage 

OK. TO. PIPCESS, WILL RETURN ro CA.ILER · 

. 8. 

"OJRREN.r RE)'JUEST UNALID·. CANNO'l' FOLI..av PREVIOUS RE'.CUESI' 11 

am.RFl.t\'C = 
(1 byte) 

THE CUP~'T FUN:TION RE)JlTESTED 
(SEl' BEFORE EAL RlO, FlmCEDIT) 

9 • . l-ASTF(JNC = THE !AST FUNCTION PR:X:ESSID 
. (UPDATED BY Flm::rnr;r IDUTIL-IB) 
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