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TELETYPE PROGRAM ENIRY

Plograos llay be entered into lhe Carnegie Tech C_21 systef, fron

specia l ly  oodi f ied redoEe sta l ions tocated in Scai fe HalL ard olher

departn€nt  buiLdings.  With aulhor izat too f rof ,  the cente! ,  s tardard

33 or 35 teletypes connected to !heDATA_P11ONE or TlrX Prioe nettorks

$ay be used, A standard te letype on the regular  ceLePhone neteolk

ray be author lzed !o use the Carnet ie Tech codpuce! '

le letype plograo edcry may be desc: ibed as a conversal ion betveen

a lnao and the compuler .  The convelsat ion takes Place in three Phasesl

input ,  wai t ,  outpu! ,  and is  in i t la led by esEbl ishing a celephone con-

nect ion becEeen a te leryPe and the conpucer.  l f  the corPuter e lects to

receive input ,  i t  r l l l  so indicale and lhe iqPut Phase Soes tnto ef fect '

The user then cypes the le{l of lhe prograo in resPonse to line nuabers

suppl ied by Ehe cosPuter,  each l1de beconinS rhe lnage of  oDe Punched card '

The ! ra1t  phase begins wben the ent i re text  has been entered,  and the

us€r types a terminat ion s ignal"  This cont lnues vhi le the ProSrad is  vai t -

ing i ts  turn lo be run and vhi le i t  is  beirg executed bv che coEPuter-

Ar rhe cooplet ion of  prograd execut ion'  the cotrversat ion eocers the outPut

phase; any output  which the Progra.o designaced to be pl inred on the te le-

type is  oor p l in led.  (The plogran l lay a lso produce oulPut on the l ine-

Dr in le!  of  the G-2I  conDuter. )

In lhe outpul  phase'  the convelsat lon is  ent i le1v one_sidedl  ihe

only th ing the user caa do dur ing th is Phase is  press the SREAK butron

or d isconnect  lhe te letype,  e i ther of  vhich terdl inates the convelsat ion.

I'lhen the conputer codpleres lhe output' the conveEation haE cone to an end.

Since rhe user t t i l l  nol  aenelaL1y aish to retype lhe ent i re progran

for  each run,  he wi l l  f ind the AND systen useful .  AND naintains f i les of

user 's  card iGAes in che coDputerrs buLk der lory and provides a s i tople

Ianeua8e for  fetchina and edi t inA lhese i t tages.

Certa in le letypes ar€ equlpped aich a paPer cape Punch and reade!

l rh ich nay be used to create Paper tape coPies of  prograns as a protect lon

a g a i n s t  h a r d s a r €  f a j l u r e s  a h i c h  n e c e s s i E a E e  r e E y p i n g .



USE OF STANDAR! TELETYPES

Cer ta in  charac ters  aPPear  in  d i f fe ren t  pos i t ions  on  the  s landa ld

te le type keyboard  than on  the  ood i f ied  Carneg ie  Tech te le tvPes.  The user

shou ld  beL iewe lhe  labeLL ing  o f  the  keys  and no t  t ry  lo  codPensa le  fo r

the i r  d i f fe lenr  loca t ions .  The fo l lo t , ing  tab le  de f ines  the  t rans l l te ra_

t ion  eh ich  ls  used fo r  those charac t€rs  o f  the  G_21 a lPhabet  vh ich  do  no t

app€a!  on  the  s landard  te le tyPe keyboard :

Standald Kevboard

I

I

,|

@

%

The ef fect  of  the TAB key is  obla ined on lhe standard te letype

b!,  typins CTRL-I  (1abe1led TAB )  or  by using LINE FIED'

Excepr as a subst i rute for  TAB, lhe LINE FEED key neeal  never be

ryped; LINE IEED wi l l  be autonrat ical ly  sent  by the conPuter ahen aPPropr iate.

There is  unfor tunately no wis ib le analog to the KTYBOARD SEND

Light .  Any characters lyPed when th is l ight  'ou1d be of f  ( i f  there nere

one) wi lL be idvis ib le to the coldputer .

KEYBOARD SEND LIGHT

The yel low KEYBOAS-D SEND l iAht  is  located to the lef t  of  lhe keyboard.

l .Jhen 1i t ,  i t  indicates chat  the user nay type infonrat ion to the conPuter '

r^hen che te letype is  connecled to the conputer,  the kevboard is  eLecuical '

ly  d isconnected except when lh is l iSht  is  on.
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KEYBOARD

The keyboard contains the 64 characle.s of rhe C-21 alphabet excePt

rhac instead of  the l ;  the \  appears.  Certa in keys ale labeled l t i th tno

diffelent characlers; ihe Lose! character is Produced irhen such a key is

scruck aLone; the uppel  character  i3 Produced by hold ing donn ei ther

SITIFT key rh i le the key is  st ruck.

Certain keys nay be used in conjunction silh the CTR! (cod!ro1) kev

$hich is  used l ike the SEIFX key to contro l  the oPetat ion of  the te letyPe

o! to s€nd codt lo1 infornat ion lo t l le  conputer.  Such a contro l  character

ei l l  not  be pr inted bul  wi l l  becotne pal t  of  the texl  beint  lnput '

The character  \  is  interpreted as I 'backsPace" and Eay be used lo

correct  typlng errors d iscovered before a l ine ls  conPleled.  By neans

of a coFnland to the compucer some other character" ray be specified to be

che bac.space characEer in which case the \  wiLI  be incerPreEed as I '

The end of  each l lne of  inpul ,  tdc ludiog lhe Job card,  contro l  l ines

(comrands to the conputer) ,  and p!o8(an catd ioages,  iE s i8na11ed bv the

RETLRT- key. Th€ reYBOARD SEND light till lhetr go out and lhe keyboald

r ' i l l  be disconnected unt i l  rhe conpucel  is  ready to accePl t } |e next  lnPst

1ine.  The conputer i r i l l  rhen tyPe the next  l lne nunber and turn on lhe

I{!YBoABj SEND l ight again.

The red Loc cR ( Iocal  carr iaae return)  key retu lns the te letype

pl inter  carr iage wi thout  s ignal l ing lhe end of  th€ cul tent  card inage

and eichout upspacing the PaPe!.

The red LOC LF ( locaL Line feed) key rapid ly unsPaces the paPer as

long as i t  is  heLd doRn.

If rhe red RIFI (!epeat) key is heLd doon and anv character is

iypedj  thar characte!  v i l l  be repeated unt i l  the REYI key is  re leased.

The ALT-MODE key has no use in our systen.

The RUB-Om key and the red loc BSP key have !o do silh the paPer

tape punch and ' i11 be e*pla ined 1ater .



PROCPAI4 ENIRY PROCEDURE

If  the conpute!  ls  t i l l ing to accePt inPut f roro cele lypes'  af ter  a

connect ion is  eslabLished i t  v iL l  lype a dessage of  the ford:

a OPER bbb cc ccc cc d

ee:  ee:ee BEGIN
'a ' ,  rh ich nay be blankr indicales che cudent mode of  coDpure!  opelat ion

and rhich cent la l  processor is  in connect ion i r i th the le letype.  'bbb'  is

$e user nulrber of  the current  codPuter oP' !a!o. .  'cc ccc cc '  is  the

date.  rd '  ident i f ies lhe chanoeL ln use,  i ,e. ,  to which of  the conPuter 's

16 incooing te lephone I ines lh is te letype is  connected.  'ee:ee:ee'  is  ehe

t ine of  day in hours,  n inules,  and secoods od a 24 hour c lock.  This is

fo l lowed by the l ine nuber '0 '  for  lhe f i rs t  input  l ine '  vhlch nust  be

lhe image of the job catd to be ssed for lhe run. The reYBOARD SEi"D

l iahc r i l l  cone of l  indicat ing that  the user nay type.

I f  rhe cobputer is  not  v iL l ing lo accept celetype input ,  i t  wi l l

usuaLl ,  type out  a message explain inS ehy no!  and the phrase RnMmE Nm

IN OPERATIoN and then disconnect  the te letype,

Sooer i res che conpuler  q i IL be prepared at  th is poidt  to accept

only contro l  1 ines.  In th is case i l  r i11 type:  *$= inscead of  rhe

l ine number o.  The user nay then type any of  the conclo l  l ines:  o!TP! ' I ,

IELL,  or  MESSACE virhout  ryping the in i t ia l  9=.

JOB CARD ENTRY

CoLunns l  and 2 of  rhe job card inaae nusE conlain SS. I f  they do

trotr  the conpu.er wi l l  ignole the Line and ask for  a correct  job caj l  by

rypina the Line ournber o again.  Tte other f ie lds of  the job card are

colum 1? User tape nunber

12



coluDn6 20-21 = FIRST TAB

coluriirs 24-27 = SECOr{D lAB

}laxirull run time in rinutes. Ttis

refe;s to sctual progran execuriorl

tine and does Dot include the ridle

taken for  te letype idpur to rhe

conPuler  or  for  Pr lnt inS of  oucPut

oE che te letyPe.

Maxintlo nuab€r of pages of printed

output ,  By request ing zero l ines of

pr lnted outpur on the Job card,  one

my suPPress aLl  l ine-Pr inrer  out-

put  on the teLetype.

Systen nabe. This r r i1 l  usual ty be

AND for  te leEype in i t iated runs.

Usage nutnber,  I t  the use of  re le-

types is  cu.r€nt ly  resrr ic ted to the

Colrputal ioo Center staf f  nenbers,  rhe

cooputer r i i l l "  not  accept a job card

w i t h o u E  a n  a p p r o p r i a c e  u s a g e  n u m b e r .

The nessage ILLEGAI- Us.{cE vilL be

Nane, depalBtrent ,  exrensioo,  corments.

coLunff 28-32 = THIXI) TAB

colu$ns 33-40 = FOURTH TAB

cotumns 4l-80 = FIFTLI TAB

END OF PROGRAU IT.TPUT

Telety le input  ls  l in i ted to 209 l ines including the job caid in

any one coneersat ion.  I , f t ren al l  progran and dara cards have been typed rn,

the user types the l ine:

$$ <arr iage Rerurr>

The compute!  wi IL then type the t lne and the vai t ing add enrer the wai t

phase of  the conversat ion.
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INAIT PHASE

Afrer the PRoGP\AI'{ ACCE?TED has been tyPed ou! the user nEy cyPe

cont ro t  l ines  vh i le  sa i t ing  fo r  lhe  PrograE !o  be  executed '  To  do  ch is ,

ihe  user  p resses  lhe  BRIAK bu l ton .  The coopu ler  l { i l l  then  ou tPu l  :S=

in ptace of a lide nunber. The control line CANCEI- Eav be lvped ltilhoul

E h e  i n i t i a l  S -  a n d  t h e  c e l e c y p e  $ , i l l  r e t u r n  c o  t h e  s a i l t n g  s t a l e '  I f

the  prograh shou ld  conPle te  execL i ion  wh i le  a  co$t roL  l ine  is  be ing

e: (ecu ted ,  the  execut ion  o f  rhe  cont ro l  l ine  a iL l  be  cerD ina ted  and

p r : n ! r n g  o f  ! e l e E l P e  o u t P U t  u i  t t  b e g i n .

USE Of THE TAB KEY

The TAB key  is  incerP le ted  as  a  sk iP  to  lhe  ne* t  f ie ld  o f  the

card  imase be ing  tyPed,  as  de tern ided bv  lhe  1an8ua8e spec i f ied  in

co lumns I  and 2  ($e  languase f ie ld ) .  I f  rhe  laa$age f ie ld  i s  b lank ,

the  Language spec i f ied  by  the  las t  de f ined la r iguage f ie ld  o ther  than

" g = "  u - I l  b e  u s e d .

I r  shou ld  be  leaL ized tha t  these co lum nu l lbe ls  re fe r  onLy  to

the  card  iMges w i th in  the  conPuter ;  lhe  ac lua l  sPac ing  on  the  pr in led

te le type page w l1 l  no t  Senera lLv  cor resPond '  s ince  lhe  sane se t  o f

f i \ed  mechan lca l  TAB s tops  nus t  be  used fo r  a l l  languages '  ( Ihus ,  the

i l rsc  TAB typed means co lum 4  i f  the  Language f ie ld  i s  t 'THr  and coh lM

20 i f :he  languaee f ie ld  i s  "9$ f ;  in  e i ther  case,  howewer '  the  te le tvpe

a i l l  tabu lace  to  the  sane P lace . )  On the  nodeL 33  ce le tyPe,  lhe  TAB

key does  no !  cause v is ib le  spac ing ,  a l thosgh rhe  e f fec t  o t r  the  ca td  i0 ]age

be ing  c rea ted  is  the  sane.  Iahen usu ing  a  f tode1 33  !e1e!yPe '  one bay

i f rp rove  the  pr in ted  copy  by  lyp ing  one or  dore  spaces  be fore  eacb TAB'

Te lecype TABS d i f fe !  ln  a  very  imPor tao l .  (and unexPected)  wav

i rom ryper r i le r  TABS o !  the  keyPunch SKIP key .  I f ,  fo r  exanPle ,  the

four th  TAB fo r  a  Language is  se t  co  co lum 33,  rhen the  fou l th  TAB tvPed

r lL l  seE the  co lum-po in te r  to  33  even lhouah lhe  use !  oay  have aLready

passed chat  co lubn,  Thus ,  type i  charac le ts  hay  be  los t ,  and the  use !

is  g lved  no  aarn inS tha t  th is  has  laken p lace .
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Backspaces are processed alter TABS have been exPanded, so !o retract

TA3, one nust lyPe ooe backspace for each card-co1le sktpped

over by Ehe TA3.

RICHT MARCIN OVERFLOW

The telelype calriage is Physically 90 chalacler Poslrldrs wld'! on the

ftodel 35 teletype and 72 on the r0odel 33. Durlry the lnput Phase, four of

rhese posilions are taker for rhe ltrc dutuber !,.hlch the coBPuter t'?es.

Since the card lmage being asserobled consls ls of  80 col l lnns,  l t  Day bec@

necessaly (because of  havrng used several  backsPaces in the 1l rc '  for  exeple)

Eo rype beyond the physlcal riSht oargirl oi the teletyPe. h thls case, to

keep a pr inted lecord of  a l l  inPul ,  one should use t le red I ,OC & kev to

relurn lhe carrlage and lhe red LOC LF key to upsPace lhe Paper (dodrt hold

iE doim very longl) .

Hovever, if 96 characters includtng TAB8 (counled as on€ character

each),  backspaces,  and cont toL characters are typed h an lnpu!  l lqe '  tbe

KEYBOAIID SEND lrght ttlll go out, forctng Ehe end of Ehat ltne. If Ehis

happens, the Line nay be retyped by usfng the SETTO co@and descrlbed late!.

CONIROL I,INES

The language fieLd $- denotes a control IiDe or co@aDd to the cc'rputer.

.{ controL line nay be tyPed duling the input Phase tn place of any o.dlnary

input  l ine,  and also at  cet la in other t im€s descrtbed la ler .

Tabs and spaces are general ly  lgnored tn conl lo l  l lnes,  and backspaces

are nol recogntzed as such and therefore should rot t€ used.

USER.SPECIFIED TA3 INIERPR.ETATION

the use may define one language of his otn, and Presclibe the corres-

pondins interprelat ion of  TA3s'  l te language f ie ld of  each tnpul  l tne

!r i1 l  b9 checked aaalnst  ihe lanSuaSe fre ld specl f ied bv the us€r and t f

lhey are the sane, TABS t iLL be interpreled accordinS to tne user 's

soecl f icat ions:  others ise the standard language labLe ol t l  be used. The



user speclfi.es his Language fieLd ana its corresponding sel of T43-co1@ns

by typing rhe cont lo l  l lne:

g =  r $ s ;  I  l a o g u a g e  I  :  c ] ,  c 2 ,  [ . . . ]  c 8

The last tlro non-b1ank charactels before the : are taken as tne user's

language f ieLd,  and the incegers Cl ,  C2,  . . . ,  c8 are caken as Ehe card-

col l lms to ohich the f i rsr  I  TABS are sel  the coL@n poinEer.  Each C.

Dust be an incege! belreer I and 84. Any IABS Eyped afler lhe eigth nill

be ignored.  This speclaL TAB interprerar ioo I . ' i l I  be in ef fect  only fo!

$e duration of the lnput phase of the conversation during L'hich it is

def ined.

OPERATOR IIESSACES

At any tine duling the cooversatloE, €he codputer Eay type a nessage

froD the coldputer operato.. Tbe s6f,e nessage lniLl appear on all teLelypes

vhich are connected to Ehe conlrEer.

ESTAILISIIINC A CONNECTION WITII TltE COI4?UTER

There are 16 l ines into the codpuEer,  bul  only one auober oeed eve.  be

diaLed. ca11in8 rh is nmber wi l l  autonal ical ly  hunt  for  the f i rsc coDpuEer

l ine not  in use.  Since lhere are rmre thao 16 le letype u i ls ,  only 16

telecypes oay be coDrected to the coruputer at any one tiEe. If another

l r ies to gel  che colopuEer,  iE &-111 receive a busy s iSnal .  Dur ing the inPuc

phase, lf che user Eakes i0ore than flve f,lduEes lo conpLece any sin8le

iDpuE Line,  i t  is  ass@ed that  the te letype has been abandoned and che

cornpure.  wi l l  cause lhe te letype to d iscormecc,  so Eha. smeof le eLse l , l i l l

have a chance co use che l ine.

ACTION: Push the ORIC hutton. INDICATIoN: Ihe LarP under this bulton

si11 l ight  and the le letype Dotor r i1 l  s lar t .  A dia lcone ei l l  be heard f ioB

the speaker under the keyboard. (It Eay be necessary to adjust the SPKR VOL

krob.  )

ACTIoN: Insert  the plascic d ia l ing card inco Ehe card dia ler  s lot

and push ir all the vay dord; then push rhe START bar, niIDICATION: The

card viLl slor'ly nove out as the nusbet is dialed. Rtnging lriLl be heard

floo the speake. foLlo'ed by a tone indicating tha! sooeone has answeled.



A n€ssa8e will thed be tr?ed fron tne conputer, acknoeledglDa the coanectlon.

If all lines to Ehe corputer are ia use, a busy siAEal ri1l be heard

instead of  a r tngiEg s igaal .  Ia rh ls case,  te lease Ehe conDect lon 4s

descrtbed below, and t ry again 1aler .

If the cou?ute. ls not prepared to handle ceLetypes, ir till tlot

ansver aD lacohing ca1l. If this coltdltioc is encountered, lelesse lhe

connectlon atrer a tev lolnuces, aEd check lJith the Codpucatlon Ceotet

answering serwlce or u'i!h the corPuter oPerators.

I.EI"TASINC A CONNECIION I{Ig T1IE COT(?UTER

ACTION: Press rhe qLR burton. IXDrcAlIoN: The oRIG 1i8ht nill 8o

oul a Ehe CLR 1i8ht r_111 ccDe on for a f,ew seconds, When the conneclioa

has beetr  c leared,  a l l  l ights s111 go out  aud the te letype nocor ' lL l  go

o t f ,

TER}{INATINC THE CONITI-SATION

A! aDy tte durtna the iral! phase, lhe control line CAI{CEL nlay be

entered. Ii typed before progre execurion has begun, the Prograh vi1l

not be run, lf lyped after the progras execution has begua, the progran

vt l l  noc be rennlnated.

llhlLe output is belnS prl.tEed, pressing the BREAK buLton, located to

the left of rhe keyboard, or discoonectlng the telelype l'111 lerdinale the

conversat lon.  Pr int tES of  output  on the te letne { i1L cease,  but  a l l

L lne-pr incer output  s lL l  have beea pr lnted.

RXSTARTIIG I'IIE CON\ERSATI O{

lrhen a conversation i5 eEded, ihe conputer ltay discoruect the teletype

or lt oay enter lhe idle iiode, in {hich case a oetr conversation roay be

i  i t tated as fo l lovs:

Ar any li@ durlnS tlle input phase or vhen the t€Ietype is ln the idLe

rcde (after END of run tl@ lf the reLetype is slill coonecced to Ehe cdE-

puler), a new conversati.oo ay be initlated by pressing the BB.EAK bu!!on.

the c@puter siLl respond as described above urder the heading PROGs,qlt

ENTRY PROCEDURE.
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ERROR CORRXCTION PROCEDURNS

Backspace, Any character  nay be desiSoated to be t ie backspace charac_

Eer by rhe controL l ine:  $-  BACKSPACE: lcharacte!  ]  The backsPace chatac-

cer is  in i t ia l ly  sec to \  vhen a connecr ion ts eslabLt8hed Backspaces

are noc recognized as such in contro l  l ines and should not  be used thele '

Backspaces are processed afEer TABS have been €xPanded'  so to let ract  an

erroneous 1AB, one nusc tyPe one backsPace for  each card-col ls l t t  sk iPPed

over by lhe IAB.

Di jcardlne an rncolnpleEe l ine.  I f  t le  user observes before he rypes

?€TIiL\ that he has oade an error in a line' he oay cause rhe comPuter to

ignore lhat line by Eypltrg CTRL-U (error) foLlowed bv RETUlx. Ihe cooPuter

viII then retyPe the sane lioe nuber and the line Eay then be tvPed

correct ly .  The language f ie ld of  the deleted card v i1 l  be Processed,

ho(ever,  and Ehat Ianguage t i . r l  be used i f  the next  cald has an undef ined

language f ie ld.

Reolrc ins a l ine which hds beSgJ!S3- j ! I .  The user nav aE anv r i re

nove the l ine-counte!  Eo a vaLue vhich has been previously tyPed as a Line

by rhe conpure!  by EyPing Ehe cont loL l ine:

S= SETro I line nunber]

the l ine-countei  i r i l1  be set  to Ehe given i t r teger.  ( I f  the inregei  is

greaEer lhan Ehe naxio@ l ine nwber lyped out  by the conputer in th is

conversat ion,  the error  nessage WITAT wi l l -  be pr inted and the conputer wi l l

ignole the contro l  1 ine.  )

LeE us consider an exanPle:  SuPPose a user has tyPed in L lne

successfuLly uP Eo add including 18,  qhen he observes el rors on Lines

5  a n d  6 .  o n  l i n e  1 9 ,  h e  a o u L d  t Y P e :

5= SEITO 5

The conpuler  wiLl  lhen tyPe ouE lhe I ine nunbe! 5.  (There is  f requent ly a

l i tEle nrore delay in th is Process than in the usual  s leP f ron one l ine

nunber co the nexE.)  The user shouLd then EyPe in che correcled l ine 5 '

The conputer aitl thell cype the lioe nunber 6, and lhe user mav lyPe in

rhe colrected l ine 6.  The coroPuter wi l l  Ehen type our the l ine nqber 7-
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The user should Ehed set  the l ine-councer back to 19 by cypint :

s= SETTO t9

The cotapute! wilL then type out 19 and lhe user ttay contlru€.

Recovering Lirles of the prevlous proSrtin. It 13 Po!8Lble to 8€t !o a

li.ne nurtrber gleate! chan the lla.\idun liae nrEber typed 3o f8r' To do tLts, tyPe:

$= sETTo lrine nunber] 't

(If rhe asterisk is no. preseDt, the erro! nEssage $HAT rr111 be Priuted lad

the conputer r i l1  iSnore the contro l  l ine.)  Ihe resul l  t11l  bc lhat  thos€

card iDages Ltlich were skipped h'rLl b€ fllled Ld dlh the clrd rq'g's of tlte

sane nunber frod the ?revtors progras eatered ffco lhe sde t€letype ' 1Irus

ic is  possib le to recover and re lun a progr& Cotch has b€en c lobb€led,  I t

is nor alrays possible to recover everythlnS !fiich has been typed !a -- c,o1y

those lioes vhtch have been ErLtten )nto lhe dlsk Eay be recove.ed. 6ere

are three tiDes Ehal typed-in card lna8es are ttrltten oato ihe dlsc: ldheE

the teroinat lng $$ is  typed in;  l f  the coBputer inter t la l ly  forces a d13-

connect ion;  and rhen ch€ lnput  buf fe!  f l1 ls  uP. 1als 'bof feJ '  hrs ro.m for

1.62 cald ina8es.  As a resul t ,  the f l rs t  7.62 card inages a.e

lTiiten onto che disc !'hen RETURI ls stftck for line 7, and the neit

i .62 i$ages Lten Lrne 15 is  co6pleted,  etc.  For e: .eple,  r f  tou have

cyped in a 20 line prograd, and after Setaldg PRocIAlt ACSEPIE!, the rerotes

are c lobbered,  Ehe progta.n nay be recovered by dolng:

s= SETTO 20 *

add then typing a ne\{  99.

If the lenoEes are clobbered !,hlLe a protrao ls betng tyPed, for exdPle

af ter  typing l ine 20 do:

S= SETTO 15 *

a_d rpLype port ion of  Ehe ProSran sta!ctng ui th l lne l5

. ! . iD edi t lng of  a te letype input  f i1e.  I f  nore coePl icated edi t ing of

a colrp leEed te lerype lnpuc f i le  rs desi led,  the TIYND sy3t€s oav be used.

The furl edirinS porer of the 3"\D Language nay b€ used or lhe text of tne

previous p.og. .n entered f !o!o Ehis EeletyPe,



R.ESTARTINC TIIE OUTPUT PIIASE

II  the sysce!0 goes dom i t t l iLe te leEype ouEPut is  being Pr inted,  one nay

ask to have aLl  onets te lecype output  pr inced out  aaain by lypi t rg the coneroL

I ine:

$= oUTPUT

This toay also be done i f  ic  is  necessary Eo !e-esEabl ish the connect ion

! .7 i lh the c@puter.

DELAYS ]N OPERATION

occasional ly  the codputer t iL l  rake a long c i re to coDe back i t i lh  a

l ine nuober or  o lher expecced oessage. t lhen th is occurs,  i t  is  usualLy

because rhe conputer operator  is  exper iencing sof te d i f f icul ty  or  there

has been a hardirare dal funct ion- I f  iE 1s the fo!m!,  the best  ching Ebe

u s e r  c a n  d o  i "  b e  p a E i e n t .  A s  s o o n  r '  l h e  o p e l a E o r  i s  a b l e  l o  g e L  f h i n g s

going again,  the next  l ine nuber v i l l  be typed ouE as usual ,  I t  is

advisabLe thac the use!  not  p less BREAK or turn of f  the te letyPe ! ' i r i le  he

is wai t i ig ,  s ince ei the!  one of  these v i l l  usual ly  resul t  ln EerEinal ing

the conversal iot r .  I f  the delay gets Eoo Long (say abouE 5 Dinutes),  i t

nay be appropr iate to cal l  the Codputat ion Center anstel lng serv ice or

the conpuEer operator  to f ind ouE whar the ProbleF is .

On rare occasions,  the noniEor 
" iLL 

be so badly c lobbered that  a l l

celeEype inpuc is  lost .  I r  chat  case,  a conspict lous nessage nay be sent

to each user te l l ing hin co reEype his encire prJAran,  or  lhe te letyPe ai lL

autonat ical ly  tu ln i tsel f  of l  and the use!  oust  re- in i l ia te h is conne.t idn

r i th Ehe conputer,

USE OT PIXCHED PAPER I.A?E

rn nrorF. f  :eainst  loss , r f  in fornst ion due to var ious k inds of  hard-

vare maLfunct ions,  i t  is  advisable for  persons nt to nust  tyPe lengchy Pro-

grams to nake a pape! rape copy of  Eheir  te lecype input .  I f  i t  should

becone necessary to retype a Long progral i ,  Ehe papei  tape can then be

read in ins lead.  A paper rape nay be produced whi le actuaLly inPutt ing

2f



to the coEputer,  or  i t  day be plepared ahead of  t iue by using the Eeletype

in Ehe Local  @de. A paper tape i iay noi  be copted Dni le l t  is  being hput

ro che coDputer.

ON.LTNE ?A?ER TAPE PREPAXATION

To prepare a tape eiile inputtiq to the codputer on a dodel 35 reflote,

af ter  establ ishing che connect ion,  turn on Ehe punch input  sv i tch ( the

second of the three toggle s\ritches) and ther ptess the KT button, The KT

bul ton v i l l  l ight  and the K Llghc v i1-L 80 oul .  The paper tape punch v i l l

no1.' opelate only $hen the KEYBoARD SEND llghl ls on.

AE the begitrnirg of each line of input, cype too RU3oUT characEers,

These ate necessary because of  r i ld ing considerat ions in che paper Eape

reader and carrj.age return cchanis"in. They also selve co oark the end

o€ each l ine on the cape c learLy for  v isual  inspecl ior .  Ihe reason rhat

a tape plepared in th is nanner Day not  be copted l " t r l le  ic  ls  beldg lnpuE

to the compute! is that, in this case, onLy ooe of the RUBOUTS touLd be

Each TAB oust be foLlo!'ed by ore or nore RUBOUT characrers, because

of sinilar tillina considerations in the iape reader and lhe TAB nechanisd.

The punch Day be turned off ar any tide by pushing the K butlon and

nay be Eurn€d on again by pushlng the KT burton.

I f  the punch contains a pr inc dechaEisn,  lhe pr int ing of  the lape

crai ts che corresponding punched character  by 6 
Z 

characEer pos! t ions.

only v is ib le ch:- . .a. ' : ! -  are pr ioeed. The fo l lordng characle ls are pr inted

di f ferent ly  by the paper tape pr inte!  char by the page pl incer:
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9r-13r9
Printed

characler  on EaDe

i

+
t

l

'!

I
(
)

T

l

&

(
)

.f

i
l

The pape! Eape plinEer is turned on and off by a lever on the leErhand

s ide  o f  Ehe punch un i t .  TPaes prePared on  nodt f ied  Carneg ie  Tech le le rvpes

nay be  used on  s tandard  teLetyP€s and v ice  versa '  bu t  oDe shou ld  corEact

the  center  fo !  the  ProPer  cechn iques .

E,\:TERING A I!'}1CH TAIE ON LINE

Press the square ted bucton otr lhe taPe leader lo open the cover'

Idsert lhe tape as it cane out of t}te punch, Printed side tlP' wlth the

f i rs t  punched charac le !  !o  be  lead Pos i t toned ove!  the  read ing  p l t rs .  Snap

dom the cover. Then ihe reader is lurned od by plessing lhe D ON button

aE any ti(e after the cooPlrter has acknotledged lhe connection. The

reader w111 rhen start reading each tise the IGY!oAI.D SEND Llght cores or,

and s top  read i l lg  a t  the  end o f  each l ine-

Tne reade!  r i l l  s top  t to  charac ters  a f le r  lead lEg the  coot ro l  charac te !

XoFF (CIR],-S), unLess the character foLlooing the rOFF is a RUBOUT in rfiich

case Ehe reader  v i1 l  s top  read ina  a f te r  rhe  RUBOm'  I t  Day  a lso  b€  s toPPed

nanua l ly  by  p ress ing  lhe  m OFF but ton .

Ihe green RL]N-FRIE lever on the tape leader dusl be heLd lo the leit

i f  iE  i s  des i red  Eo repos i l ion  the  laPe by  nov lng  i t  backsafds .
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OFF.LINE ?AIER TA?E PREPARATION

Io p.epale a paper lape for Later c@Putet entry, lrithout irputllng

at  che t ine Ehe cape is created,  put  the te letyPe in tne Local  node by

pressing rhe LCL ( local)  buEton ln the r iShe-hand cont lo l  8!oup.  Turn df f

the punch lnput  sr icch (second of  the three toSgle sst tch).  The proce-

dure rs then essedEial ly  the sane as for  on-I lne preparat lon,

Errors on ihe tape being punched oay be cortected by uslng che led

LOC BSP key to backspace lhe tape punch and then Pmching RUSOUT charac-

ters over the characters in enor.  (Each of  lhese act loos l rcC BS? and

RUBOUTI is invisible to the coripuler, so thls rdelhod of etror cotlection

L i iL no!  work 'hen actual ly  inpuEEing to the coopuler .  )

OFF.LIN-E PAPER IA?E LISTING

A paper rape lnay be llsted without lrlpuEtiflg to the coEPuter, by

puEt in8 rhe teLeEype ln the LocaL node atrd oPelat lng the taPe teader as

for  on-1ine entry.

REPL.{CItr-G PA?ER, RIBBoN, 0R TA?E

Refe!  to the "TeleEype Opetacidg Instruct ions" booklet  or  reporc

cbe condi t ion to Ehe cmpuEer opelaior .

RE?ORTI.\.'G }IA]-FUIICTIONS

Al l  te letype or  systeB nal funct tons should be rePorted to the

conputer operator  at  once by te lePhone. Ihe leport  should inc lude the

renole nunber of  the te letype and the channel  invoLved.



EXPLAMTION OF TELETYPE coNTROI,s FOR

T.I'RN-ON AND TI]RN-OFF COMROLS

On the lowe! right-hand corner of lhe i35n lenote teletrTe is

a group of  s ix but toDs:

ORIG (originate) -- This bucton is plessed to obtaln a dlal-tone

in order to call rhe conpurer. This button will be 1it vhile the

telet)?e is coDnected ro rhe telephone line if lhe conneclion ras

inirlated by the relet)?e.

CLR (clear) -- Thi6 burton is presEed !o disconoecr the teletlTe

al the end of a call or to turn off the lelel!.De if it is in the

ANS (anslrer) -- IlheD the telet],?e is 'rout of service" or in the trlocatrl

rcde, the Light under thls button i'ill llash to itrdicate an inconing

calL.  This bul toD is then plessed to ansrer lhe c411. lhen rhe te le-

type is off, incoding ca11s \ri1l be ansvered auloEattcally. This button

!ri]1 be lit rhtle atr incoEing call 1s in progress.

TST (test) -- This button is to be used only by the telephone coEpany.

I,cl (1ocal) -- This brttoo is pressed to put the telerype into rhe

" loca1r 'node f roo the of f  condl t lon.  In the "1oca1! 'oode, the te le-

rype aay be used as an eleclric t'?erEicer of for the preparation

or listing of papet tape and ls effectively dlEconnected frolo rhe

celephone 1ioe. lll|en lhe Dachlne ts iD the r'1oca1'hode, the light

behind rhe r tc l , r r  butron is  1t t .

BUZ-RIS (bu2zer-release) -- rhe li8ht behind this button lights

drenever the paper supply is alEost ou!. Al that tine a buzzet will

sound. the buzzer nay be silerlced by pressiog lhis bulton. Above

rhis set  of  but tons is  a regular  te lephone dia l  and a cald-dia ler .  On

sone teletypes, lhe regular dial is disconnecteit and oDly the card-

dialer slay be used.
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CARD DIAIER CONTRO].S

Jusr abowe tie regular dial is lhe ctf,d-dialer unit. Jusl belov

tie slot are tBo conllol bars:

RELEASE -- Releases the plaslic cald so that it a.y be reDoved '

SLIRT -- Starts che card-dlale-. afler the cocect card has been lnserted

aod pushed a1L the ttlay dorD.

CONTROLS IN OPPER RIGET-HAND CORNER

BRK-RIS (break-release) -- This Laop oill light lthea toore lhan 95 char-

acters have been tned in a line, and after pres6ing the BREI\K butEon.

Il llay be iaDored.

REST (restraid) -- Itas no lunction on our nodified teLetyPes

Om-OF-SERVICE (out-of service) raq
out-of-sereice sr'ilch

turiEd to poinc to the oUI-OF-SERV lalp lo lake lhe station I'out of

seEvicetr rrhile replacidg paper or ribbon. When tn this conditioo, tre

OUT-OF-SERV lardp ni11 be 1it. lthm lhe iaPer or ribbon has been !e-

pLaced, the lelecy?e sbould be re:urned to servicre by lurning lhe

srj.tch @toenlarlly to the RESmRE posltion (uDlil a dial-tone is heald)

aud thetr returning i! lo the NORM position. The bletyPe shoqld oot

be left irl the "oul-of-servLcerr slate for aay longet thaD ir is Decessary.

I.EFI.I{AND PANE].

TD CALI- IN for "taPe distributorrr) -- nas rc function

oo Eodified lelet'?es,

TD OFF -- Stops the paPer taPe reader

TD ON -- Starts the paper tape reader

ROTR ON -- ("ROTR" stands for "receiving orly lning repelforatorrr)

-- llas no lurction on our Eodified telet)?es.

IIERE-IS -- Should devei be used ehen coimrnicalior sith the coquter.

BREA{ -- Used to lnitiate and tetultrate a corNersaiion rdlh the coquter.

The out-of-service sritch is



T1iR.EE TOGGLE SWITCHES

SlrITCn l (PaPer lape relecvPes onfy) -- Punch CTRL Enable -- Enables the

control functions of CTRL-R (ru8) and CTRL-T

S{IICH 2 (Paper taPe teletvpes onrv) -- Punch tnPut -- Causes the PaPer

cape punch to turn on L'hercver the KEYBOARD SEND ltght cdnes on' and ro

Eurn off vhenever Ehe MTURN key is struck.

SVITCH 3 (The onLy switch on teletypes tithout PaPe! taPe) -- DuPIex _-

Hhen the te leEype is being used in Ehe Local  Eode, th is s$i tch l lust  be

o f f .

KEYBOAR.D SEND Light (ye11ow) _- E'hen lit, indicales thal the user rnay tvpe

information ro the conPuler. hen lhe leletype is coonecled !o the conPuteri

the keyboald is  e leccr icat lv  d isconnected excePt L;hen lh is l ight  is  l t t '

K - -  (keyboard) - -  Tulns of f  Ehe paPer taPe Punch'

Kr -- (keyboard and taPe) -- Tur s on the paPer taPe puch'

T --  (Eape) - -  t lss no funct ion on ou!  oodi f ied te letvpes'

TTR --  ( lape-to- taPe receive) -_ Has no funct lon on our Eodl f led te letypes'

TTS --  ( tape-co-taPe send) - -  Has rc funct iotr  oa our nodi f ied te let '?es '

]1OTOR O),1 --  When turned !o the ver i tcal  Posl t ion, ' turns lhe te le lyPe

ooto!  oE. Has no funct ion on out  nodi f ied teLetyPes'

EX?LIJ\AIION OF CONTROL CEARACTERS

CTRL-B --  Sent by Ehe codpurer lo le l l  the te letyPe 1t  is  connected to the

CTRL-C -- Seot by the conPuter to turn on lhe KXYBOA3'D SEND ligbt'

cT1t l , -D (EoT) - -  (end of  t ransnission) - -  causes the te letvpe ro d isconcct

froh the conpuEer (Has the saee effects as the gLR button' but eay be dsed

ooly af te!  a connect ion has been eslabl ished'  )

CTRL-E (!rRU) -- (vho are vou?) -- Has no funclion in ou! svsten'

CIRL-F (ErD) -- Has Ehe sane effecr as REIURN excePt the !e1et,?e Printe!

carr iage is  not  returned.

CIRL-G (BELL) - -  Rings a bel l  in  lhe te le lvPe'

CTRL-K (vert icar  lab) - -  upsPaces PaPer co the next  pre-set  s lop Posi t ton '*

CTRL-L ( for$ ejec!)  - -  UPsPaces Paper to th '  next  haLf  page'*

CTRL-N -- Sels Ehe ribbon ink color ro RnD (done aulonaticallv bv the

col tputer  before iE rypes certa in nessages')



CTRL-O (lerte! oH) -- sets the ribbon inL color to BI"ICK (doE€ autoDatl-

cal1y by the coDpuler jusl befote each lile the XTYBOAa) SEID li8hr ls

CT ,-R (T.{?E) -- oo the dodel 15 ASR teletyPe, lf the teletyP€ is tur tbe

KT node and the puoch CTRL erable srrilch (Ieft-baDd to88Le srrltch) iE on,

chen th is contro l  characrer s i l l  tur t r  on the paper taPe Ptmch.*

CTRL-S (XOFE --  t lansdi t ter  of f )  - -  On the @deL 35 ASR teLetyP€, i f  th is

conErol characler is read by the pape. raPe rea.Ler, the reader I'ill slop

afEer reading the rExt tlno characters, unless the character follsting

the XOFF is a RUBOUT character, in ahich case the reader w111 stoP after

reading lhe RUBOUT.

CTRL-T --  On Ehe sodel  35ASR teletype,  i f  the teLetyPe is io KT Bode

and che Du$ch control erable swilch is on, then tlis coDtrol character

r i l l  turn of f  lhe pape! cape punch,  af ter  i tseLf  being Puoched i t lo

CTRI-U (ERROR) -- Aris coDtrol chalacce! is tyPed just before tbe RITURN

ahich s ignals the end of  a l ine,  Eo iodtcate that  lhe eEt i re l iae is  to

INDEX OF CONTROL LINES

5= IACKSPACE lcharacter l  - -  specl f ies the backspace characte! .

$= cANCEL -- If lyped during the eait phase before progta! e:ecution

has begun, the prograE wi IL not  be r tn.  I f  typed af ter  p logr& eiecst id

has begun, the coopucer wilL type RUNNING on the teLetype .md the Progrd

r i l l  cont inue Eo run.

5-  ] IESSAGE --  Pr ints the reDote stat ions nessage buf fe! .

S= OUTPUT --  Pr ints Ehe dost  recent  f i le  for  ehis te leEyP€.

$= SETTO iline nunberl * -- sets lhe line courler. the asterisk f,rst

be presenE if the line counter is Eo be set to a value Sreate! than the

oad-lorlld line n@ber t,?ed out be the conputer in this conversation.

* tthen any of the control charactels K, L, N, 0, R, or T ls Purched itrlo
a tape,  i t  @st be fo l lowed by a RUIOUT.
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S =  T A 3 S  I  l a n s u a s e l ;  c . .  C ^ ,  . . . .  c ^  - -  D e f i n e s  c h e  u s e r ' s  o ' D

languaae and prescribes the cotrespondinS TAB iDlerPretation to be used,

as descl ibed above.

$= IEII -- Pritrts lhe comon Dessage file.

I}IDEX OF AIIIO}IAIIC MESSAGE

CIT RIMOTE nn --  IdenEif ies Ehe EeLetyPe being used.

a OPER bbbb cc ccc cc d

EE:EE:EE BEGIN
ra' (rftich rlay be blank) itldicates the current Dode of coloputer oPeraEion

(G-20 or  G-2I)  and vhich centra l  processor is  in connect ion wi th lh is

teLetype; 'bbbbi is the nan nuBber of lhe current coroPuter oPerator;

is  coalayrs date;  rdr  ident l f ies the chan$el  i r  use,  i .e. ,

to stlich of Ehe cordputerts 15 incontng lelephone lines this EeLelvPe is

! ro!r  comected;  'ee;ee:ee'  is  the t ioe of  day in hours,  Eiduces'  aod

seconds (24-hour crock).

*$= -- Onry conlrol 1lnes ltay be tyPed.

RmOfE NOT IN OPERATION -- prograEs nay not oov be entered froo lhis teletyPe'

U.I.EGAf USACE -- Telet'?e Progra entry is culrentlv rescricted co Collputa-

c lon Center staf f  Eesbels.

nn:Dr:nn IIAITIIIC -- the ploaral! ls !ro!t waiting ils lu.n to be run.

:$= -- You nay rlow tyPe one controL line.

PROGRA'I SXECUTING -- Execution of the Progran just entered fror $is

teLetype has just  begun.

nn:rm:nn END --  Al t  te let t?e ostPut f ron th is proSlam has beeo Pr inted'

l l t lAT --  an i l legal  contro l  l ine vas just  typed and wi l l  be iSnored,

OUTPIII 1ERMINATED -- TeletyPe oulPul has been terninated by the use!; the

renainder has been discarded.

IIIPUT EXCEEDED - LINE NOT ENTERXD -- Prograns entered fron telett"pes are

restr ic led Eo 209 l ines of  inpuE.
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EXENDED INIEANAJ" C-2I CEAB.ACTER SXT

Fffi. TEI.EIYPE INPII!-OUl?ttx *

* Characters are nornally dasked sith 77o before prlnted otr the llne priater.

BIT NMEER

654

3210 000 001 0 1 0 0 I l
'| 00 l 0 l 1 t 0 1 1 1

0 0 0 0 P 0 p Fln t- POFF

0 0 0 1 a 1 q s&{ xoN

0 0 1 0 R 2 b EOA rAPE

0 0 1 1 c s 3 E$t XCIFF

0 t  0 0 D T d t 807

0 t  0 t E U 5 I WRU ERROR

0 I 1 0 F V 6 f ENI) stN

0 l  l  I G Il
'1

I BEI.I LEM

1 0 0 0 H 8 ( h FE s

l 0 0 l I Y 9 t v II TAA s1

1 0 1 0 J z l J LF - 2

l 0 1 l ) k V TAB S3

' t  I 0 0 I + v I ACK FOR!( sl

I  l 0 l lt f A]-T MODE RET - 5

t ' r 1 0 N ESC P€D - 6

l l l l 0 DEL BI]ICK ' 7





MA(N UP OF TIE PROGR,AIY DECK

The C.I .T.  Sof tware SysteBs are organized to accept and inrerpreE the

card- i l taAe as the basic uni t  o l  inpui .  Each card- inEAe is a ooe-

di@nsiooal  atray of  84 character  colu lons.  Al though th is is  t rue of

AND text and teletne Li.e inpur, card inpul is litrfted to 80 col-r.rErs;

colunns 81-84 conlain AND sequence nebers.

A representat ive program card-deck is  i l lustrated or  the preceding

page. The deck has Ehree p. incipal  conponents:  The Job Card (oraoge)r

j o L r c e  o r o g r a t r  - a ' d r  e n d  d a r d  c a r d s .

THE JOB CAXD

The Job Card provides an encry for  aLl  info lnat ion aboul  lhe prosran.

| | |  | | t | | |  [ | |  | | l  I  t l

l l

t t l?'
9t, I

Colulms

l a n d 2

5

Data

$S .  (Job  card  lansuase code)

Not  s ign i f i can t

Noc s ign i l i canc  (except  fo r  ce leE)?e encry -
extla time)

B i !  con f igura t ion  to  p reven i  an  area  o f  d isc
lo be e'ritten on by one drachine Fhile
another  i s  us iog  i t .

Progralo Intending Io
Wr i te  On D isc  Area

The AIGOL ],ibraly

rhe eAIE ].ibrary

Cl ioDuta  !1 . rn  C en  re r

Bit  To Be
Punched

9 l

3 l



Pro8ran Intending To
I,llite Otr Disc Alea

Tenpora:y CAT!-Al-cOL

BlI TO BE
Punched

col l lms

7  i h l u  l l

l 2  t h r u  l 5

1 6  t h r u  l 9

20 thru 23

24 thru 27

28 th lu 32

33 thru 40

4l  rhru 75

SOURCE I'ROCP'.A:,I CA.I.DS

Seglients

TEACH Records 94

FoRTRIN Library 95

D.C.
Nol  s ign i f i can l

NMber of cards of ourpur (EaxiiEln) (if any)

Compi Ie ,  Assenb lyJ  o r  load iog  t i@

pLus eYecut iod  t ide  ( I !4 idua)

N@ber of pages of prinled putPut (!aaxiol!l)

Language system rfl source Plograrn

These cards contaiD lhe prograo ifl lhe latguaee syEleo sPectfied by

the Job Cald (colunns 28 thru 32)' cohlGs I and 2 in source prograr

cards ale reserved for the lirst lvo leEters of lhe laaguage syslen that

che prograro uses. These co1@s nay be left b1aDk, hosever ' because a

prior card (the Job Card) has already designaled a language svslen.

In prograns ihat run in one ladguage sysr€fl but c.n call olher language

systeds,  the f i rsc card of  the eEbedded systet  dus!  carry i ts  om

col t ld and 2 sysEen_designaEor.  L ikewise,  in returning to che

oiiAinaL language sysleo, the firsl returtr card n.rst, once again, car.y

the originaL desiglator in coL@s I and 2. Ihe colrtrIs-4-thru-80

conrenr of source prograo cards is languaSe_dePendent.

DATA CAR.DS

There are no flxed-fieLd conventions for Data calds. Tne assignnent of

colunns of iields of card colEns is uncotrstrained_-che User nay lnsert

d a L a  E o  s u i t  h i s  p u - p o s e s -
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TA3 TA3I,E

Uost languages require a f ixed f ieLd convetr t ion;  tha!

is ,  cer ta in i t r fonnat ion beLorgs in speci f ic  coLr lmrs

of  the card i rage.  To faciL i tace lh is Tab conveni ions

have been establ ished.  On the kevPunch'  tabs dePends lPon

The TAB on the  le le type

un i l  i s  a  cona lo l  key ;  iE  i s  no t  a  characrer  o f  lhe

progran daEa.  I t  has  the  e f fec l  o f  dov ing  the  co l lMr

po inEer  o f  the  card  inage to  sPec i f i c  Pos i t ion .  The

nean ins  (o r  con t ro l  e f fec t )  ass igned to  tab  is  depef ,dent

upon the lanauage specification in cohEns I atrd 2

o f  rhe  card- i inage con la in ing  the  lab .  I t r te rpre la t lon

of  Eabs  fo !  each o f  the  CIT  Language sys teds  is  as

TA3 TASLE

Lanquaee De s iAna lor Interpretat lon t i rst  CoLtdn

c o 1 . 2 0
eal .  24
c o 1 . 2 8
c o 1 ,  3 3
c o 1 .  4 l

col .  7
c o 1 .  l 0
c o I .  l 3
c o  L .  l 6

c o I . 4 3
c o 1 . 4 9

c o 1 . 5 7

(brank) Saloe as language Last  sPeci f ied.  I f  no language is
previously speci f ied,  Ehe l ine ls  iSnoled'

JOB CARD

I st  1AI
znd TAB
3rd TAB
4rh TA3
5rh TA3

ArriD

I st TAB

4I,6OL

I st  TAB
2nd TAB
3rd TAB
4th TAB
5Eh TA3

IPL-V

I si TA3
znd TAB
3rd lAB
4Ih TAB
5rh TA3
6rh TAB

TI}S
PAGES
SYSTN,{ NAME
USAGE N]J}IBER
NA}E - DE?ART4ENT

STATNfiNT

(3 -co lunn

TYPE
NAME
PQ
SYMB
LINK
CCI,IMENTS
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TAB TABIa (coDt. )

Languaae Deslgnabr

TII TT{AT
I,IE IftIAI

ls t  TAB
zad TA3
3rd TAB
4rh TA3
5Eh TA3

IIsEI-
OPCODE
MODE
ADDRTSS, R.EGISTER
ccs.lMB,ITs

First Colunn

c o 1 . 2 0

CO!,IUENT CAXDS - AI,I, TABS are accePted as inPuE charac-

DAIA CARDS For.r.ow - The language is set to CoI,4GNT
aDd Ehe line iAnored,

CATEGA

sc

I st TAB
znd TA3
3rd TAB

SCADS

I s! TAB
2nd T43
3rd TAB

IORtl"sN

lst  TAB
2nd TAB

l st TAB
2nd TAB
3rd TAB

c o I . 9
c o  L .  l 5
c o L . 4 0

c o  1 .
c o  1 .

STATEUENT NUMBER
STATEME"NT
COTjMENTS

STATEMENT NUMBSR
O?CODE
PARAMETER

STATEMENT NUIAER
STATWENT

3
8
t 3

FO

AI.GY CONB,OL CARD

TASK
PARAMETER ]
PA33METER 2

c o 1 . 3
c o l . 7

c o  L .  7
c o  L .  I 7
caL.  22
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GUIJE To TYPUNCTI

The codputer uses punched cards as an input nediun for pro-

Sraas and for data. Inforoation is repfesented on lhe€e cards

by rhe preEence or the absence of  hoLes iD a 12 !ot '  (dom) and

80 col l lm (acrosB) array on a card.

The rors 0 ro 9 (doen) provide ten !oss. There are

iso other unnErked roos at lhe top of the card. fhese are caLled

the plus (r )  or  l2 rov and Ehe Elnus (- )  or  l l  row, Thus.  ordered

l r o n  t h e  t o p ,  t h e  r o n s  a r e  + ,  - ,  0 ,  l ,  . . . . , . , 9 ,  T h e  r o p  e d g e

is cal led Ehe 2 edge ,  d i r i le  the boEtoE is rhe 9 edge

rhe nachine used to prepare punched cards is  cal led a key-

punch, rh lch is  essent iaLly a typewri ter  lhal  puncheE holes in the

cald and prints above each coLu@ the ldforhalion punched in that

coluan.  I t  has operal ions and contro ls no!  found on oos!  ElTe_

trr i ters.  A diagrao of  the keyboard and conl lo1s wi l l  be found at

&TSIC OPESATIONS

the gray keys on the kenunch ate idetrtical to those of a

typenriter. The blqe keys are the special features of the key-

punch. At rhe top riSht-hand side of lhe kenuoch j.s a hoPPer

for rhe blank cards ro be keypunched. The ca.ds are pLaced fac-

ing tosard you in the l ray.  There is  a spr inS- loaded fo l lower in

rhis tray to push the cards fonrard. The cards rust be betveen

$is and che lrotrt of rhc tray. On lhe lefi-hand side of the

roachine at the bop is the TIJRN 0N seitch. There is a long tard

up period for these dlachines, so do not becode idpalien! waiting

lor  then Eo star t .

Notice the blue V-shaped handle located ar the center c: ihe

loachine jusc beLoe the plasl ic  v indor.  This Leve!  controLs the

keypunch in two cays.

I Turned to rhe right, it shurs off the progran dlun con-

trol add nrakes the keypurch an alphabettc c,?ewriter

avaiLable to Punch al l  80 colunns on each ca!d '
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2. Turned lo the 1efl, lhis handle sets rhe lnacht$e ioto

aulonalic control, regulaling the Punching flon lhe Pro-

gratuted drun card placed arouDd the drlm sheel' This

wi l l  not  work eiEhouc Ehe dr ln card on the wheel  under che

plaslic sindos. Renoval of the drtE can only occur

ehen lhe lever is luraed to the righl' Never force

the drud lthee1 into the nachine, or pull it out of

the Eachine vith force.

The three keys !o the cenler of the keyboard a! lhe loP

darkeal AUTO rEED' AIJIO SKI? and ?RIM ale needed to

control rhe flow of cards inEo the Dachine' lhe Printing on

lhe Eop of each cardr and lhe aulo_control fron lhe Progran drun'

The ke}?uf,ch is like a q?ewrirer except thal i! does not

punch lower case 1el ters.  The.sbi f r  keys located of f  e l ther s ide

of rhe keypunch board aie labeLed NUII and AL?H. The NIJM

key qhen pressed do$n vtl1 punch lhe numbers and sPeclal characters

sho!.n on the upper porlion of the keys. The ALPE of alphabeti-

ca1 shif! putrches the alPhabet.afld lhe special chaEacters on the

Iove!  lor t ion of  the keys.

TO PUNCII i{ATH THE KEYBOARD As A TTPEWRITER

?lace lhe cards in the hoPPer. Turn blue V-shaped hardle

under pLasric windon to the right. Turn the auto-duP, auto-feed

and pr inc buElons on.  l l i t  the RxL kev (r ight-hand s ide) t l ' ice '

Start punching. If you roake a dtstake, hi! the release tulton

and begin again. liote the columr indicator inslde lhe Plasllc

window. Each tine a colurm is Pudched, the indicator Eoves one

p1ace. This is !o tell you that colum you are ready to punch

inco. The long lines on the indicator aie che odd numbels ' the

short ones. lhe even dMbers

DupLication fron one card !o another is possible by holding

dom the DU! butlon (!oP of keyboard). The duPlicating butlon

dupLtcaees one colunn al a ti-ne fron the plecedtng card' If an

error has been Eade ln a card, say coluEr 65, hit the
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release bstcor! then, Push dosn the duPlicating button uotll the

indicator shors colunn 65, corlect the elror and contlnue punchitrg'

TO BACKSPACE

Be1or,' the card channel is a Large gray buttcii that vill back-

space lhe card one colwm aE a line bolh iD lhe rFdiog and the

punching s lat iods.  BacksPacing r i lL  oot  erase holes.  I f  rhe key-

board jans,  pressing lhe backsPace burton v i -1 l  re lease i l '

MI]LTISLE PUNCII

The xsLT PUNCIT key keePs the kePunch flon spacing $hile

it is held dom, so chat several Ptmches can be Put in ooe colulm.

This wilL not wolk on allha keys--onlv the nubers. AI/mL and

several other CIT plogralnning languaSes use characters thich

ale not built inro the keypurch. Toese characters ftrs! be

punched by holding dovtn MIILT PUNCIT !/hlle plessing lhe trto or

three n,uneric keys for that character. Qhile MITLT fllNCfi ls

pressed, the ke}?uEch is altonratlcallv in ntm€ric shifl so it

is  nor necessary to hoLd do\rn both the NUM and MULT keys

simlraneously.

DRUM CAI.D CONTROI,

A suitable drun card can nake kevpunchlng drch easier !'hen

there is duch of it to be done in a fixed forroal. The faciulies

provided by drultr cards for fonnatting are com'enient shen certain

colmns are assiSned specia l  s igni f icance.  A sui table p lograd

cald can autooat icalLY:

a. Itake the SKl? key seffe as a tab kev' causing the

punch to mve the card eo the next sDecified colurm.'

b.  Skip selected columrs aulornal ical ly .

c. DuDlicate selected colurons autonatically frol! the

Previous card Punched

d. Place the kenunch in nLrer ic shi f t  for  punchrng

purely nuneric inforDatlon unless the ALfH key is

depressed. 37



once lhe righl end of rhe card is seaEd properly, Eowe rhe

the lever lo its center posiiioD. This iril1 secure lhe right eod

of Ehe card. wrap che drw card Eiehaly arouEd Ehe drulo and

st ip che f ree end under che prong s ide of  rhe chrooe sEr ip.

Make sure che card is wrapped tightly around rhe drun and oowe

lhe lever to the right to lock the card in place. To replace

lhe drun, che needle spindle is at rhe botloo. Close rhe coveri

ic fits over card Co1.l of lhe tuEber indicaror in rhe Eachine.

Turn lhe blue dru card conErol  bucron co lhe r tghc,  Ehe

AUm FEED , AUm DsP AUT0 SKI" , and PRINI switches on and

begin punching under DfiE Card Control.

Note that the gray key nex! !o rhe MttLT butron shous the

characters (;). A11 the keypunches are intertrally lrired to punch

a senicolon ( ; )  iD the aLpha shi f t .  Ihe pr int  wi l l  shor a quore

( ' )  bu!  the holes punched in rhe card are 4,  8,  vhich is  read by

the coqute!  as a senicoloD. The co$puter reads holes,  ncr  pr inr .

When l!]Ltipul1chif,g, the priatidg n'i1L be suudged. ALso, if

you duplicate a card rirh rDre tlBn two hoLes per colllu, the

prtdtlng Bechanisd will rct aleays nork- SoEeri.des ir prints a

6 or  8;  ho\rever,  i t  doesnt t  oat ter  as lonS as r t le correct  hotes

are in the card, because lhe coquler reads holes.

WAR\rING: Never Erv co use the ke!.punch Eo duplicaLe a card

cootain ins oore ihan thr€e punches in a co1um. The Mchine Fi11

Eive up and die i.f vou trv it. (3iffiry cards and cards bearlnB

a design id the punches allrost ahays coltaiD oore r}|an rhree

purches in sone colusr.) There is another lBchine, rhe IBM Model

519 Reproducet,  i rh ich can copy these cards.  Holrever,  the 519

r i lL not  pr int  ( incerp.et)  che punches on any card.  Ihele is  anoEher

oachine chac does tn is.

Eol' To l,Iake A Drue Card

A drun card is i elfect a suaLl prograd because ir !el1s rhe

keypunch Eachine hoB to adjust lo a defj.nire partern for punching,

Firsl declde rrhere rhe informaciou is to be punched in rhe

card, lhen lrhelher the inforEacion !o be punched is nuneric or



aLphabec ic .  Tne co luMs se t  as ide  fo r  punch ing  sPec i f i c  in fo r -

na t ion  are  car led  a  f ie ld .  A  s ing le  card  may have any  number  o f

f ieLds  .o r  g roups  oE in fo rmal ion  punched i f l to  i l .  The f ie lds  a re

l rea ted  on  a  kewunch as  labuLator  s rops  are  oo  a  t )?ewr laer ,  ex-

ce?t  the  tab  s tops  are  nade by  the  dru  card .  Thus ,  one caa

auEonar ica l l y  sk ip  o r  s top  a l  any  co l l lm on  rhe  card  dere ly  by

cod ing  a  s :1g le  p roAran drum,

The codes  used to  p rograd a  drun  card  are :

code Def ln i l ion

0  DuPl ica te  the  in fo rna t ion  on

I  Co on to  a lPhabeEic  sk lP

+ Cont inue sk iP ing  on  duPl ica t iag

' i  ) , ro te :  Each r ime a  Aro  rp  o f  co l l lms  is  ass igned,  tha t  f le ld

tusE be de i ined to  the  keypunch nach ine .  To  te lL  the  nach ine

r n c r c  J i l r h e r  € i e I d  b e g i n s .  d o . o E  s : m P I y  P u c  a  _  s i g n  i n  c h e

i i r : c  coLwn o f  tha t  f ie ld ,  bu t  idser t  the  +  in  ewery  co lunm rha t

is  ass igned to  thaa f ie ld .  For  exa f tP1e,  i f  a lPhaber ic  in fo r t rE_

L i r n , e - e  L r  b "  p u n . h e d  i .  C o l s n "  6 _ 1 7 ,  l h e n  a  ( a t P h a  c o d e )

lsE be  punched in  Co1.  6 .  Co l .  7 -37  t tou ld  conta in  bo th  a  +  and

a I  .  The +  Eo te l l  rhe  len8Eh o f  the  f ie ld  and the  I  lo  Punch

a lphaber !ca1 cha.ac !e !s .

MUI,TIPIE IUNC}tED CIIARACTERS

5 8

.  = a  7  8

6 8

^ = + 6 8
' ' ! = + 7 8

i  = + 2 8

i =  1 8

t = 0 5 8

l = 0 6 8

l =  2 a
- = + 5 8


