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Tlae attached is •. tinL;aal infon1atlon to enable the new CTSS user 
to coutpi lc, load, and execute his FORT1~Ail anJ dAu progra .. ts. 

The CTSS Progra.nmer 1 s Guide is the basic source for CTSS 
infontation; section references in the text are to this Guide. 
The "Primer on Usc of Timc-Sharin&," a learner's guiJe, fro.a the 
HoloT .. Ocpartr.1ent of Aeronautics anJ Astronautics and "Usin~ 
FORTRI\H on T hne-Shar i n&11 by Oone 1 HcKenz I e fro1a ,..;ortheas tern 
University have been quoteJ liberally with per~.tission of the 
i!Uthors. 
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lutrv.Juct ion 

The t i nae•shar in~ s ys ter.1, CTSS, gives the user potent t a 1 access to 
tho cor.1puter in a scquenca of short bursts of time, with other 
users ornployfnh the intarvals in between or his tiJo If It Is not 
re(.luircJ by hlirt Juring that burst. From the user's point of vie•~ 
it Is as if he has sole use of the ••lachine \'lith all Its 
capubi 1i ties, except that the reul tL1e (the clock•on-the-\1a11 
tl1ae) taken to execute a ~rogra;u .aay see;ol lengtheneJ. 

RapiJ response to the user, \lhfch this syste .• J makes possible, is 
of ~reat use In .aod I fyl na or correctIng ~rogra;,as, exploratory 
calculations, anJ •. auny uther applications in \"lhlch repeaterJ back 
and forth Interaction betueen the user and computer is desirable. 
If a program requires a ;1ar~e aulOunt of computer time, or if It 
produces a 1an~e amount of output, the syste .. a is not usually 
uscdo 

At the &Jresent tlu1e, CTSS ilt the Computation Center Is In 
operation from 10 a •• n. t() .a I dn i ght on weekJays; and frou1 9 a.m. 
to midnight on weekends. CTSS users can be lockeJ out during 
these periods for forceJ backgrounJ operations (batch 
processing). Currcutly scheJuleJ lock-out perioJs are Jatly from 
9 a.r.1. to 10 a.r;a., noon to 1 p.m., 5:30 p.i,t. to 6;30 p.nt., and 
r.ttdnlght to 1 a.1;1 .. 24-hour operation will bee;ln as soon as the 
7094 e1nulator Is In operation on the 360 - 65/40 A.S.P. systEM. 

Some familiarity with a progra1.1.nint languaec (FOHTRAU or HAO) Is 
required to use the computer, whether by carJ Input (batch 
processln~) or by consoh! (tia;tc-sharing). 

Use of this Primer 

The con111ents , .. ~hlch follo\" are lntenJeJ to be a brief explanation 
of tho use of the t I Hle•shar I ng s ys temo tiy no means are a 11 the 
available co~tlnands discussed, nor are those ,;aentioned here 
necessarily completely Jlscussecl. The infor.;•ation given here is 
minimal but shouhl be enough for one to bec;in usini: the 
time-sharing syste.-:t and t.o reference the CTSS Progra;,lrller's Guide. 
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Usinr; CTSS 

Com1.1ands are messa~;es sent fro.~l the user's console to the 
co~putcr, specifying the next action It Is to take; they are 
really Inputs to a vrograJ•l ca11e4.1 the "supervisor" which controls 
and hwlc;aents the CTSS syste .. 1. lssuinb a commanJ involves 
& I vi n~ its nama, fo 11 O\'lleJ perhaps by one or i•lore other na.ncs or 
numbers \'lhlch serve as para..teters requireJ to co;;lplct~ly specify 
the action to be taken. The cor,ll:land naille anJ the various 
paroo1cters are separat~J uy blanks. Every inuiviJual CTSS 
coe.,ltaml and e<.lltlnt; request .aust be ter:;linatc.J ulth a carrfa~e 
return. 

Typjng ~ ·~ Console 

Uhcn usin& an IBI,i 1050 or 2741 console to co.;l!nunicatc \"'ith the 
co1.1puter, Instructions and data should be typeJ In one or more 
1 i nes on the tY&JC\"Ir iter; the •aach i ne takes cognIzance of and, If 
appropriate, action un each line after anJ 5WJ.v. after each 
carriaa;e return. 

Alphabetic characters shou1J be typec.J only In 1o\"lcr case. The 
shift should be use<.i only as requireJ for certain sy.nbols. The 
computer responses always \-#Ill be In upper case when ~o~r Inti ng 
alphabetic characters. 

If an error is 111a<.le in typing, use either of the foll..J\'IIin~: 

a. Type e I ther ", the quo tat I on mark, or .# , the nu.-.lber 
sl~n, to delete the preceding charactero To Jelete the 
preceding two characters, type " or # twice, and so ono 

bo Type either ?, the question mark, or&) , the at sl~n, 
to delete everything tY&JeJ since the previous carria&e 
return. One continue~ as If at the beginning of the line. 

~lhen a conmand Is sent to the computer and action is inltlateJ by 
the carriage return, the console types bacl<. ~1, followuJ by a 
11untbe r., ~J raeans \'Ia it; the nuu1ber Is the current t I .. 1e of Jay. 
After the cou1nanJ has been processeJ, the console ty&Jes H, 
follo\'led by t~1o numbers whlclt are separated by.a + sign. ThJs 
t<teans ready for the next co.·.\ai.mJ. The sum of these two numbers 
is the time used in seconJs processinc this cou·ll:tanJ. At any 
point between a ~ and an R the quit signal~ two pushes on the 
reset line key, naay be given. It instructs the computer to cease 
action on the last co11u~aand and return to the reaJy status. The 
computer Lame<.iiately shou.ld type QUIT on the console. If it 
doesn't, one should press the button u1ore s l0\11 y. un the 
teletype console, the quit sl~nal Is &enerateJ by depressing and 
releasing the breijk key, the left~:IDst button below the keyboard. 
On the 2741 console the quit sl&nal Is r;lvcn by Jepressing the 
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attention (attn.) key. Tltc small •ever on the left side of the 
con so 1 c must be l n the co111mun I cat I on ( co.n. ) pos 1 t ion. 

To turn on the I Gi I 1050 cunso 1 e, a user sets the po\"er-on sut tch 
at the right of the console stanJ and picks up the Data•pltonc 
receiver. Pushing the second button froJ the left on the 
Oata•phone ~ets the J i a 1 tone; ho\"lcver, some Uata-phvncs use the 
second button fror.1 the right. Dialing 0 (zero) on u console: 
reaches the Coutputation Center. However, if the line Is busy, 
the user should hang up an,l try a~ai n. \lhen the co.,lputor 
answers, there Is a It i ~t.-JJi tcheJ tunc. LJepress I nr; the Data-ph\Jne 
hold button (the first button on the left) co,,1P1utcs the 
connection to the co1;1puter. The 2741 console \lorks the sas11e as 
the 1050. 

On the teletype, JJressin& the ORIG button turns on 
and the telephone Jlal tune. A user must dial 
Computation Center. If the line is busy, he can 
press In~ the CLit but tort. If the compu tcr answers, 
high-pitched tone. 

the .~aach inc 
9 for the 

hang up by 
he hears a 

If a ye11ml 11&ht \"'ith the words RCV ALAiU-1 lights up lnstcaJ, the 
paper is not feeding properly. There Is a switch behinJ the 
rubber cylinder that should be pushed in by the papere If 
everything is In order, then the computer wi 11 type a u1essar;e on 
the console stating the current number of users on the systeJ and 
the maximum number of users allowed. If there is an empty space 
and the proceed ll&ht is on, one can start typing the com:1an.J 
LOGIN. 14ote that only the 1050 has a procceJ light. 

LOG I i~ 
LOGOUT 

LOGG I i~ti COtlllAiWS 

prolmo na .. 1e 

Usage 

After the console has been turncJ un and Jialod In, the user 
should type a 1 i ne of the follo\~in& for;.a: 

LOG IU 1·13 8 01 U I Dii/\l L 

followed by a carriage return. That Is, probno 
prob 1 em number; name i s the user • s 1 as t na:.te of 
last six characters are useu. 

Is the user's 
\'lh i ch on 1 y the 
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If this line is correctly ~~rittcri, the console types PASSUJi~J. 
\Jhcn the secret passworJ is typeJ, it ,,Jill not print on the 
console. At this &JOint, if traf·fic is too heavy, a .;linus sign 
wl11 print on the conso'le and indicate to try ~UcJin later; 
otherwise, Jt will inJiccJte that one is logceJ in cJnJ type out 
so1ac other infornlcJtiun, .aainly of a bookkeepin~ nature (for 
details see tile CTSS Hanuul section AU.l.Ol). The console typos 
n amJ the t J.ne useu uef\Jre a user proceuJs. 

After a console session is flnlsheJ, the lo&out co1:1u1and is L;ivon 
by typin~ LOGOUT, fo11owcJ by a carrla~e return. The console 
will then print out a little bookkeepin& informcJtion cJnd turn 
Itself off. On certain occasions the c<.Mputcr •. 1ay autu.aatica11y 
log one out. In such a case, u mesScJLe to this effect Is typcJ 
out and the console Is turned off. If this ltappens while a user 
Is running cJ vrogra~ the progra~ is stoppeJ and Its entire 
contents cJre stored in a ft le auto111atl cull y created. At a later 
tir.1e one can, rJith the CUi·,Tii~ comu1and (not discussed here), 
restore this program anJ resu.ac cxecutlnc fro.il where it left off. 

FILE ilAUI PULATii~G COni· lANDS 

COiil! au nd s 

CHf.tOOE na:nelA name2A mode 

COi·~TI N namelA 

DELETE nahlelA m.t;;le2A name liS name26 etc. 

EO namelA name2A namelB 

EOL naulelA name2A 

LIUK na;.lelA na;ne2A probno progno 

r1YSJWE namelA 

PEIU·ll T na.;lell\ na:ne2A mode probno &,Jro~no 

PRh~T na1i1elA naHte2A 

RENAi·lE natnelA naule2A namelB name2G 

RESUi\tE na••lell\ 

REVOKE namelA nallle2A probno progno 

RQUEST output-type nCllnelA na111c2A 

UNL ll~K m:MelA naHte2A 
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Each user is ass i cnct.l a certain number of recu r·Js f n ma~net I c 
t.lisk •~1e111ory to be useJ for his private fi 1es. A user, hO\'Iever, 
mcJY pen.1it files In his directory to be acccsseJ by other users 
and, In turn, .aay link to files In other users' directories,. 
This is done with the cou•,aands, PERiiiT and LII'·IK. 

These files are analu&ous to decks of carJs,. :iost often, the 
arguments of co~. ... anJs arc fIle nU~acs. These f I 1 e~ iolaY be input 
fro111 CTSS consoles or fro~.a IJUnchcJ carJs. Ttaeir actual loccJtion 
Is of no i1~1portance to the pro~ra••11~1cr IJecouse he ah1ays refers to 
f i 1 es by name. 

Eoch f i 1 e Is requ I red to have two names, a pr L1ar y na:-.1e anJ a 
secondary na;.1e, each of w·h I ch consIsts of six or fewer 
characters. A user ali;lost nh1ays can assign any file name he 
wishes, but he shou lJ use naaacs that nre easy to rei;Jc.aber and are 
reflective of the contents of the file. The secondary na1:1e ·.nay 
or may not be arbitrary JepenJ i nr; on the contents of the file and 
the way In which they are to be used. 

FORTRAN source deck 
HAO source Jeck 
a binary Jeck for executing 

optional 
optional 
optionul 

naane2 

i iADT.~N 
iiAD 
uSS 

Each FORTnAU and HAD source program or subprograat1 shou 1 J be a 
separate Jlsk file \"lith its o\'4n unique file name. 

Several bloqrv files can be cm.IBINed Into a new file of the sar.1c 
secondary name; thus the binary files of the ~otaln prograul and its 
subroutines 111ay IJe COiliH.~eu and LOADed un.Jer a sinBle uSS name. 

~2un;s:. files also ulaY be ARCHIVed into a sin~le file of the sa111c 
secondary na11Jc. Tl.is saves entries in the file Jtrectory anJ 
disk space. 

A source file ~ay be one of two types: carJ·l~a~c or 
line-marked .. A card h;tage Is a string of 84 characters. Each 
line stored in a file Is always 84 characters long, regardless of 
the actual number of characters typeJ by the user. In a 
line-marked file the llnes vary in length dependln~ on the amount 
of non-blank lnfor;aation they contain. Consequently, llnc-.. tarkeJ 
files take less disk space anJ are usually preferable; however, 
they can not be used in ~11 cases. 

Usage 

The basic coiiJilanJs Jcscr i ued here are for prInt t ng, storIng, 
rcreadin~, and altcrint or correcting file~. The reaJer Is 
referred to the CTSS Guide for ••lOre specialized COiltaan.Js. 
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Llstia& ~ Eilg~ 

ThIs cot•linand is ~~von by typi n~ L I STF fo 11 vt-leJ by a carr I age 
return., The console res1)on.Js by typing a 1 t st of the na,,lcs of 
the user•s files, startlnz 'vllith the ;aost recent and \'lorkin& 
backward. A little infontation about each, such as number of 
records used, is also ~iven. 

LISTF also enables the user to list sglgctiyclv the contents of a 
file directory by peri•li ttlnz ldill to specify tho follo\'llnt: file 
directory, file names, autltors, .modes, ranr.e of Jates last useJ, 
ran~e of dates last H10uified, sorting process, anJ output for,;ls. 

The user has the option to suppress the search for linked files 
or to search only for llnkeJ files. 

See section Ati.S.Ol for the Jescription of these OUillerous 
selectivity features. 

To print a disk file, one types: 

PRIUT namelA name2A 

fullowed by a carrlar.e return. The computer then 
prInted copy of the set of carJs t n this f 11 e. If 
of the file Is wanteJ, it is usually obtaineJ by 
cor.tnand, discussed on the next page. 

One rei!lOVes f lles cumpl ete J y by typing: 

DELETE namelA na.ile2A na.nelB na;ne20 etc. 

\"lill typu a 
only a portion 
uslne the ED 

where as many as nine prt .. aary-secondary na,;le pairs can be 
included In the itemization. 

ec i at i ng .w:. Punch In; a J.tia .EJ..J& 

It is often convenient to have the contents of files printed or 
punched off-line for pickup later at the Computation Center. In 
order to print ou~ a file, the user types: 

RQUEST PiU 1n namelA na•ile2A 

To punch out a HAL> or ilADTRU fi lc: 

RQUEST DPUi~CII na111elA name2A 

To punch out a DATA file for later reloaJing on CTSS: 

- -------- ---
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HQUEST 7PUilCII naotelA name2/\ 

To punch out a i.JSS file for later runnin£ under batch processin&: 

These COI:ll•lands do not actually cause prfnttn~ or punchin~ at the 
tir.1e they are &iven on the console but set up a fi lo na.neJ OUTPUT 
RQUEST in the user's file directory for later action by the Disk 
Ed J tor, a u tIll ty progr a.1. Therefore, the f 11 es na;neJ 111US t be 
left intact and not de 1 cteJ unt i 1 the printing or puncld ng has 
been done (nor.aally 24 hours). 

To create a neu caru-it.tage f i 1 e, or to 111ake change:> in one 
previously created, the Ell co,;ManJ 111ay be useJ. Hith this 
command the user can type in Ids progra,•l or change individual 
lines or characters within a line \'ollth a ralnimuiit of effort and 
delay. (1) 

The ED coumand is initiated by typing: 

EO namelA nahte2A na.ae.lu 

where na1:1elA nclllle2A is the nautc of the · f 11 e 
created.. If the f i lc nautelA nDme2A does not 
1r1ill assume that a ~ f lle Is to &e created 
the INPUT mod~. If the file already exists, 
be entered. If the optional argument nanelU 
namelB name2A \ti 11 be created and namclA 
unaltered • 

. WPUI~ 

to be editeJ or 
exist alrcaJy, Eu 

and will start in 
the EDIT anode ... ., i 11 
is specified, a file 
namc2/\ u i 11 re.aa in 

Hhen this r.1ode is entered, the EO corntnanJ will type INPUT: on the 
user's console. Llhile operating in this .node, the ED coiU.Ili::mJ 
Hi 11 accept Input 1 ines froul the user's console. Each tab \·Ji 11 
be interpreted automatically for each input line and will cause a 
skiv to the next logical fielJ (ex.: A tab ~iven ~ftcr inputtinc 
a stateroent label on a llAD line Hill cause the next input 
character to &e set in co 1 umn 12.). The tab set t i n~~s on the 
console are lgnoreJ by the CO•llPUter. The user types in his 
program, each carJ on a separate line. The prozraJ creates a 
1 inc number in columns 75 to 30 for each 1 t ne. •I hen he Is 
finished, the return Is struck twice to resu.llc the EDIT ·•lOde. 
Then the co1.1111and, FILE, is typed to create the ne\'1/ file. 

EDL may be used to create a 1 i ne-.• tarkec.l file. It is s Lai lar to 
ED except tab is left in the text JnstcaJ of being intcrpretcJ as 
a skip to the next logical fielJ. 
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•lt.en the user enters this mode, the response, EDIT:, will be 
typed on the console. At this th1c the user may type requests of 
the ED/EOL coinuaand. All chant,:es .nade to a fi lc lranteJiately 
become effective to a tel.tporary file and, as a resu 1 t, the user 
is able to make recursive il1odificat1ons to t.ts file. 

One may think of a pointer \'lhich is positlonc•J at a line in the 
edited file. •lhen the user enters the EDIT .•lode froi•l the I;~PUT 
a;toJe, this pointer uUl be vosittoncJ at the last input line 
typed by the user. •lhen the user first starts the CD COiiMC::mJ to 
edit an existing file, the ~)ointer is positioncJ before the first 
tine in the old file. If the end of file Is reache.J by the 
pointer, the cO•llilcnt Ei·W OF FILE llEACUEU GY: Is typeJ on the 
user 1 s con so 1 c fo 11 oweJ by the reque!t t ,.,hI ch causeJ the enJ of 
file to be reached. At this tlt;lc the pointer will be posl tioneJ 
after the last line In the file. The user l;lust reposl tlon. the 
poI ntcr to any 1 i ne he \'II shes to eJ It. Ulten In the Ell IT lilOdc, 
any llle&ltlruatc EDIT request will cause the c~~Jont HOT A 
REQUEST: to be typed on the user's console followeJ by the 
request io·Jh i ch caused the error. l n iilany cases It is poss I b 1 c for 
the user to stack EDIT requests (enter several requests at once). 
If one of the requests causes an error ,nessat.;c to be typeJ, any 
s tack.cJ requests ~1111 be i gnoreJ. This Is Jone In case one of 
the stacked requests depenJs on the successful co.npletlon of the 
request In error. 

Any number of initial tabs or spaces, incluJin& o, may occur in a 
request line. Argw~ents anJ the request iaust be separat~J by at 
least one space or any number of tabs or spaces. i·Jormal mode for 
EDL is VERIFY ON, for EO, VERIFY OFF. 

Reqygsts 2f. .the. EQ/EQL Couvasmg 

REQUEST: 
ABGREV I AT I Oth 
RESPONSE: 
ERRORS: 

Eo 
LOCI\ TE s tr in& 
L string 
line found• 
El~O OF FILE 

EDL 

line founJ• 

The LOCATE request 1110Ves the pointer forvJard fro:a its present 
posItion to the fIrst 1 i ne ~Jh I ch contaIn~ the ent I re character 
string specified by string. The full line of 84 characters is 
scunned, so that string iilay svecify line numbers. String should 
Include the leading zeros of the line nwnbers to avoid any 
undesired match with nuuterical progrant constants. 

* In verify •ltoJe, othen>~l se no response. 
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REQUEST: 
ACH>RE VI A Tl 01~: 
RESPONSE: 
ERROHS: 

fJE:XT n 
lJ n 
next line• 
END OF FILE 

"' 
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EQL 

next line• 

This rec1uest .uoves the JJOintcr fon>~arJ from its present position 
in the fl1e. The number of lines to be sldppeJ over Is n. If n 
Is zero or not specifiecJ, it Is assumcJ to be one anJ the JJOinter 
w i 11 be moved to the next 11 ne In the f i 1 e. If the UEXT request 
Is given after the end of file has been reacheJ, the pointer will 
be reset to the ueginning of the file ariJ moveJ n lines frolil 
there .. 

REQUEST: 
ABBREVIATION: 
nESPONSE: 
ERROilS: 

DELETE n 
0 n 
none 
EUO OF FILE 

none 

The DELETE request Jeletes n lines fro.n the file start inc; \'II th 
the line at \'lhich the pointer is positioneJ. The pointer is left 
at the position vacated bY the last line JeletcJ by this requesto 
If n Is zero or left unspecified, only the current line will be 
deleted. 

REQUEST: 
ABBREVIATiviJ: 
RESPONSE: 
ERRORS: 

PRI"lT n -L­
p n -L-
prl nted 1 i nes 
Eim OF FILE 

printeJ lines 

The PRINT request prints n lines fr~~ the file starting with. the 
1 ine at which the ..,olnter is posi tioncJ. U11on cor:1plction of this 
request, the ~JOinter wi 11 be left potntint; to the last lJne 
printed. If n is zero or left unspecifieJ, one line will be 
prlnteu. Nonaally lines aro prlntcJ \'lithout line nUJauers. If 
the optional character L is present in tho PlHaT request, line 
numbers wi 1l be. pr i nteu to the rIght of the pri nteJ 11 nes. 

* In verify taoJo, other\Jise no response. 
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REQUEST: 
ABBREVIATION: 
ltESPONSE: 
ERROnS~ 

EQ 

RETYPE line 
R line 
none 
none 

This request causes the 1 ine at "~hlch the pointer 
.to be repl aceJ by 11 nc, whi ell is a nor .. tal input 
contain tabs anJ ~ackspaces. The pointer is not 
request. 

REQUEST: 
AB6REVIATION: 
RESPONSE: 
ERRORS: 

TOP 
T 
none 
FILE I.IORO COUNT ZERO 
NOTHING IN FILE 
li~PUT: 
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none 

is posl tioncJ 
1 Inc and 111ay 

.aoveJ by this 

none 

This request resets the pointer and positions it before the first 
line in the file. If the file is empty, ~he INPUT mode is 
entered. 

REQUEST: 
ABBREVIATION: 
RESPONSE: 
ERRORS: 

BOTTOM 
8 
I i~PUT: 
none 

11-IPUT: * 

This request positions the pointer after the .last line in the 
f i 1 e. Upon comp 1 et I on of thIs request, the liJPUT moJe w I 11 be 
resumed. All subsequent lines will be treated as input anu addeJ 
to the bottom of the file. 

REQUEST: 
ABBREVIATION: 
RESPOI.,SE: 
ERRORS: 

(Carria&e return) 
none 
INPUT: 
none 

INPUT:* 

This request resuntes the INPUT mode. All subsequent lines \:till 
be treated as in&Jut and Inserted aftec the line at which the 
pointer is positioned. 

* In verify 1.1ode, otherwise no response. 
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REQUEST: 
AGBREVI AT I 01'!: 
RESPONSE: 
ERRORS: 

INSERT line 
I 1 J ne 
none 
none 

PAGE 14 

EQL 

none 

The INSERT request ~ay be used to insert a sinele line without 
changin~ to the IUPUT 111ode. It Is inserted follouing the line at 
the present pointer ~osition and is a nor~al Input line. 

REQUEST: 
ABBREVIATION: 
RESPONSE: 
ERRORS: 

CHAUGE •strlngl•str1ng2* n -G­
C •stringl•strint2* n -G-
chan~ed line• chan~ed line• 
ENU OF FILE 

This request examines n lines starting at the line at which the 
pointer ls positioned. Upon completion~ the pointer ~'II 11 be left 
positioned at the last line exahtlned by this request. If n is 
zero or 1 eft unspeci ff cd, it Is assu11tcJ to be one anJ only the 
current line will be exwained. The character* Is the delineator 
separatinG strlngl and string2 and •;Jay be any character not 
appearing in the strings. aecause strtnzl and string2 are 
arbItrary character str i n&s, they 1.1ay bo d lfferent 1 engths. If 
the optional character G (GLOBAL) is present, eyery occurrence of 
stringl In the entire Jlne will be replaced by string2. If G is 
not present, only the first occurrence of stringl will be 
replaced by strin~;2 in each exa.nlned 1 Inc. Example: 

LIUE: 
REQUEST: 
NEH LIUE: 
REQUEST: 
NE\1 Ll NE: 

REQUEST: 
ABBREVIATION: 
RESPONSE: 
ERRORS: 

ALPIII\• ALPliA+ALPUA 
C •ALPUA•UETA* 
BETA• ALPUA+ALPIIA 
C •ALPHA•DELTA* 1 G 
BETA• DELTA+UELTA 

VERIFY 
VE 
none 
none 

VERIFY Of~ 
V ON 
none 

The VERIFY request turns on the verIfy u1ode. In the vor i fy .node, 
co;aplctton of any of the requests -- FINO, LOC/,TE, anJ CI~ANGE ·­
will cause the prlntint of the Jlne or Jines beln~ edited. 
Information about the FIND request can be found in section 
AH.3.02. Requests can not be stackerJ uhtle In the verify ;ilodc. 
1.W..:i. h .t.1m norma 1 ~ .f..QJ:. .EJl.L.. 
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EU EQL 

REQUEST: BRIEF VERIFY OFF 
AUoREVIATIOU: l)R V OFF 
RESPOdSE: none none 
EHROI~S; none none 

The BRIEF roques t turns on the br I cf or nor .. ta 1 rnodc. lll th 1 n the 
brief moJe, tho FIHO, LOCATE, anJ Cl~tffiE requests will not give 
the responses exj.Jected I u the verIfy mode. .Il.L.LA h .rJw, oot:rll~l 

~ w. .E.il.· 

REQUEST: 
AOBREVIATION: 
RESPOi~SE: 
ERRORS: 

FILE -ncli;telU­
FL 
ready ••lessage from CTSS 
NO FILE I~AHE G I VEl~ 

or FILE UOlW COUtlT ZERO 
NOTIII NG ~~~ FILE 
II~ PUT: 

none 
same 

This request term I natt!s the eJ i ti ng process and ~1r I tcs the new 
edited file on the Jisk. The optlonnl na.ncla3 specifies that the 
new f 11 e is crcutcJ as na..Jcli.) naa1e2A. If nao~lcl13 Is not 
specified, the olJ file will be replaced by the edited file or a 
new f i 1 c na111elA na.••e2A vii ll be createJ. As an exa .. tp 1 e, FILE SUB2. 
wi 11 create a new file tV"i th a prL.1ary na"1e $UG2 front the fi lc 
\'ihich is bcint eJiteJ. If the original file ~'iere calleJ SUBl 
i'-lAO, one would t.ave botlt SUul i&AD anJ SUB2 HAD. 

AJc..li tional requests which liluY be used wl th the EO cora .. tan-J \'li 11 be 
found in section All.3.02. A practice console presentation is tn 
section AA.2. 

Because the console is a relatively slow input Jevicc, it Is 
desirable to be able to enter progra,;tS and data into Jlsk files 
fro;a card decks. This function is performeJ by a pror;ra.l kno•m 
as the u i sk Ed I tor. lJecks inputted th t s way uecoa1e carJ- ii.1a~~c 
f 11 es. 
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The deck order of u bulk in~ut job is: 

1. Initial cuntrol curJ for the liisk Editor pro&ra.a, 
beglnntn~ in column 1: 

2.. Input deck. 

3o Ten~tnal Control Card for the Disk Editor procra~, 
beginning in colw3n 8: 

Bulk Input to CTSS Is subiaittcd In the Computer Room, 26•150, and 
ts returned In the Htetal card files provided there. · 

Resum.l ng .t.lli, Statu& 2f. .il frogri;!t}] Prey I ous] Y Sayed 9.,x iUl Ayto;aat i.&. 
LOE!OU t QL !u!. .tl.tJi!. .uu.r. 
The user may preserve the machine conditions and 
program either just loaded or just interrupted by 
vI a the HYSAVE COi.lllanJ. !{esumpt ion of the SAVED 
CONTIN command. For .. tats are: 

l•IYSAVE nantelA 

CONTI N nautelA 

the associated 
the quit button 
file Is by a 

At any time an ;wt;outatic LOGOUT 111ay be initiateJ by the systeM. 
If the user is executing a co;:ltnand or running a prot;ra1.1, a SAVED 
file called pro~'L' SAVED (prog is the user's pro~ra~ncr number) 
wi 11 be created in a te .. tporary .. tode. A tcu1porary f 11 e will be 
deleted as soon as it is used. If a user lntcnJs to resu .. te a 
prog 1 L 1 SAVED that ~as creatcJ during a previous console session, 
he first should chan~c the mode to ue per;.tancnt, in case he 
needs to RESUf>lE It utore than once. Teatporary .node f i 1 es are 
deleted by norntal LOGOUT. If a user intcm.ls to aESUdE a pro&'L' 
SAVED at a future t L1e, he shou 1 d chan~e t t to pcr;.aancnt .11ode 
i 1a1aed tate 1 y. 

If a user was in the process of editing a source file when he 
received an autou1atic lol:out, oJiting may be contlnueJ by 
resuming the pro~'L 1 SAVED fi1c. Hhen resumeJ, the eJJtinr; 
co1~1mands will announce the presence of one of the i ntermc J tate 
f i lcs created by the EU pro&ratt, l f one a present; the user ;:lust 
type either yes to the question about deleting it or type no anJ 
then REiJMlE l t. The coa1u1anJs vii 11 not proceed unless the 
intermediate f i1 e Is J i sposeJ of in sou1e way. For111ats are: 

CIIHOOE namelA na1.1e2A ,:lode 

REi~l\itE na .. lel/\ na.ac2A nat;UJlB na.ac2iJ 
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where 

i. na.ne1b na.ae2b Is tho ne\~ f I 1 e name. 

if. mode ar&ument is: 

0 - Perhaanent 

T - Tea;lporary 

R - f{ead-on 1 y 

~~- ~Jrlte-only 

V - Private 

P - Protected 

(octal 000) 

(octal 001) 

(octal 004) 

(octal 010) 

(octal 020) 

(octal 100) 

~Inking 1Q File§ ln Other Directories 

Uhen the owner of a file &rants so1aeone per=.llsslon to 
specifies who will be pe~~itted to access anJ In what 
mode he can locate the file. Usage Is: 

1. to grant pen~tsslon- done by owner 

P ERi·ll T na•.lelA nane2U mode prob pro& 

fl. to wlthdrau permission- done by owner 

REVOKE nauie1A naiile2A prob prog 

I i I. to for"1 a 1 Ink - done by borro\'ler 

L I i~K nauaelA naiite2A prub prog 

iv. to remove a link- Jonc by borrouer 

UNLINK namelA name2A ••• nameln namc2n 

(See section Aii. :s. 05 for Hlore details.) 

11 nl(, he 
apparent 

Links allow several users to access a single file, saving file 
space. 
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FOn4 

HAD 

HADTflN 

COHPI Ll NG COWiAih>S 

na•••e1A of file In FOnTnAU IV, Version 1> 

na1.JelA of f i 1 e In dAD 

nar;te1A of f i 1 e in FOHTRAiJ II 

ReuJarks 

PAGE 18 

To corapi 1 e a FORTRAU program on CTSS, both a IIADTRN anJ a F0f~4 
compt ler are avai lab 1 e. Uuth co:ap11 ers convcr t FORTaAU progranlS 
Into the f•lAD 1 an~ua~e and then usc the iiAD co.api 1 er to convert to 
machine language. The HADTRN co •. tpiler colllpiles FORTaAil II; FOR4 
compiles a subset of FORTRAN IV, Version 1>, which is use.J under 
IBSYS. 

The HAOTRU co~;tp 11 er assumes a work in~ FORTRAN II deck and, 
therefore, f.tAOTRr~ diagnostics are minirna1 anJ pertain to the 
intentcdlate NAD file, not the FORTRAN file. The FOR4 coinpi ler 
has more error diagnostics, most of \Jhich pertain to the FORtrt{AlJ 
file and soane of ~1hlch are unreliable. For instuncc, im END CARD 
is a coumon convnent when the user accidentally used a line-.. tarkeJ 
t nput fIle. 

The FOR4 progran Is frozen code; sensitive areas and bugs are 
known to exist. If a user has trouble In the folluwinc suspect 
areas, he should recoJc around it. These include: 

1. cot,J•10i~ ami continuation card combination 

2. LOGICAL IF (2) 

3. DATA stat~aent 

4. t.Uxed expressions (l1ADTRN does not give error messages 
on these; FOR4 Joes.) 

s. Continuation cards 
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PreparatIons for Coi.l~>i 1 i nt; FOHTI(Ai·J II Prograuts by i·lAOTi(.~ 

1., The FOnTttAIJ II source file ,;lust have the secondary na.nc 
I·IADTR,~. 

2. The FOllTRAH II source f I 1 e .• tus t be a car .. l-lt;laue 
created el ther by the EU COJ:lilantl or through the 
Input faci 1 i ty. One can not use the COi•l;tanJs, EDL 
XPAW.J, in se4uencc to J,.~roduce this carJ-i::la~e fi lc • 

.Preparations for Co~otpillne; FOflTRAU IV Programs by FOR4 

1., and 2. as above 

fi lc 
bulk 

and 

3. A link must be set up to the file, F4LIUE USS, \-Jhich 
is a pro&ra~aJ that contains the entries for all the 
built-In functions ~1hich Jo not process co111plex or 
double-precision data exclusively. (3) 

LliJK F4LIUE USS rl1416 CtlFL04 
Note: This Is reau Ci·IFL zero 4. 

4., In subsequent loaJlng for execution, the co•.uanJ ii. 
below, Is faster because It eliminates a search in 
F4LIUE GSS for the entry names. 

I • LOAD 

II. LOAD 

na.;Je1A of 
pror;ra•• 

na1ae1A of 
pro~ rail 

(LiuE) F4LIBE 

F4LI6E 

5. The FORTRAN IV, Ver~ion 13 source lan&ua~e acccptcJ by 
FOR4 is a subset of that impl~"enteJ by IBSY$; any 
restrictions arc stateJ In the CTSS Progra.mner's Guide, 
section All.2.l7. 

Changes Needed to Convert a FORTitAN II Progran to 
FORTRAI~ hi So Tltat It Can Ue Compi leJ \'II th FOR4 

1., through 4. as above 

s. The off-line ln~ut/output statements must be liiOdifieJ. 
(See the section on off-line Input/output.) 

6. Hui lt-tn function na •. tes must be changed to confor;n to 
their counter~arts in FORTaAN IV, Version 13. (See list 
below.) 

7~ Library function nalites must be chan~cJ by Jelcttn~ the 
ten.1inal F and In so111e cases by chan~in~ the na •• le, 
e.g., LUGF uecOiilCS ALUG. 
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Names of 
FORTRAU 11 1 s 
puiJt-Ln EunQtlgn& 

ABSF 
XABSF 

U II IF 
XOHiF 

_c-. ___ _ 

XEIXF 

FL(IATE ____ .... 

INTF 
X li~TF 

~lAX OF 
XtiAXOF 

HAXlF 
XllAXlF 

~,IWOF 

Xf:11NOF 

tlll-!lf 
Xt·ll i~ lf 

f·t,OF 
XHt'OF 

SIGNF 
XSIGNF 

CorresponJinr, 
Uai;les of 
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EORTRAH IV, Version 13's 
ijyilt-Jn functions 

AilS 
JAHS 

0 li·i 
1011>1 

-----.. -
I FIX 

FL~AT --.. ----
AI NT 

II~T 

AMAXO 
1-iAXO 

AJ.lAXl 
MAXl 

AtiiNO 
t.t I i~O 

AHINl 
,.lfNl 

SIGa 
1 s 1 c.J 
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Preparations for Compilln& f~D Prograns 

lo Tl1e HAD source file 1.1ust have a seconJary na;ilC ilAD. 

2.. The HAU source fi lc .nay be a carJ-hlat;(! file (creatcJ 
by ED or by the bulk input facility) or ue a 
1ine-markeu file (created by the EOL commanJ). 

Usa~e 

After the appropriate IIAOTRN or HAD file has been create,J, one of 
tho following cont;1ands is uscJ to colltpile the progra..t or to 
translate It Into .aachine lan~uage: 

FOR4 
t.lAU 
f·tAOTRN 

na,;telA 
na;;telA 
na.aelA 

or 
or 

i1AD naa1elA (LIST) 
i•1AUTRN namelA ( ll ST) 

If errors exist In t.he source progra111, diagnostic messa~es are 
printed on the console. Other\.'llse, each co111pl1cr proJuces a ftle 
nai-:ted naaelA USS, the ;~•ach i ne 1 anJ;uaE,;e version of the progra~l, 
which subsequent 1 y can be useJ for execution. Because l·lADTRt~ anJ 
FOR4 convert to f·IAO and then to 1.1achi ne 1 aneuage, a na.;lelA i•IAD 
file is created uy these t\'IO co,~lPi lers. 

l>CD, a 
This 

size, 
Other 

sections 

The optional parit.letcr (LIST) produces a file na:nelA 
llstln& file giving the 111achine Instructions proJucc-J. 
listing is someti~otes helJJful In dcbuggin~. Because of its 
It Is usually printeJ off-line usinr.; the l~QUEST co,;-...JanJ. 
parameters for the three CO•ili:lands may ·be found in 
Alf.2.10 and A11.2.17. 
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Cunii\UOS FOR EXECUTiiiC PROG.tl\dS 

both: LOAO nat.JclA of a BSS file na.:1elU of a uSS file etc. 
START (after the LOAD co;:l!•ianJ has flnislleJ) 

or: LOAOUO namelA na •. lelU etc. 
(a combination of LOAD anJ STAitT) 

Usage 

To run a program, one &;; I ves the cor.l.aand: 

LOAU namelA namelG etc. 

where namelA, na~ttelB, etc. are . the fIrst nalilcs of the .aal n 
program and any subprogra11S that naay be requ I rcJ. ThIs is 
analogous to loading the binary decks respcctlvely storeJ in 
files nalilelA BSS, na••telU ass, ••• into the computer. After the 
proararn anJ subproara~1s have been loaJeJ, the CTSS 11 brary t s 
searched for any standarJ subprograms \'lh1ctt •nay be required, such 
as exponential function or square root. Llllen this Is comp1eteJ, 
the mactli ne tyj.Jes It for reaJy, anJ the user i,laY type STAi~T to 
begin executing his progra.1. 

A 1 terna t I ve 1 y one may Issue the col:l•tanJ: 

LOAUGO nau1elA na•;1elB etc. 

whIch starts the executIon auto .. 1at i ca 11 y after 1oaJ in~: is 
cor;ipl eted. 

When execution begins, the c~~putcr will type EXECUTION. To 
tcr.ainate execution anyti:.le before the &Jrogra.n is flnishcJ, one 
can qu 1 t by pushIng the key n1arked RESET ll aE twl cc. 
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INPUT /OUTPUT I l~STlWCTiut~S USEO IN 11AD AND FORT:Mii PlWGR/\.lS 

un-line (4) 

~Ayin~ Qata fLgm ~ Copsyl~ 

If a progran requires Juta Input which Is to be provided fro~ the 
conso 1 e, tlte ap&Jropr I ate KEAO-typc s tatei.JEmt s hou 11 ue used .. 
(See the list bclo\'1.) ~lhen control COI<lC~ to such a statei.tetst, it 
~11 11 wait for the Jata to be typeJ on the typcHr iter, accepting 
It ilfter each carri~i&e return. It Is desirable to prece.Je suclt 
s tatc1acnts by a s tate!itent wh J ch \'I i ll pr i ut a C01ll111ent on the 
console asking for Jata. 

Hri ti..a.& ~ 2fl ~ Coosole 

Hhen control transfers to a PHIIH-type Instruction durin~ progra;.l 
execution, the current values of the data inJicateJ wl11 be typcJ 
on the console .. 

Off-Line (5) 

It is often convenient to read anJ write data off-line so that 
durinr; input, large amounts of Jata neeJ not be typc.J in each 
til.le the program Is executed anJ on output the consQle is not 
tied-up with long printouts. This is done by CTSS with 
pseudo-tapes. A pseudo-tape is really a disk file, but it ts 
treatecl by a FORTRAIJ or HAU proeraau as if It were a tape. A 
pseudo-tape's f,lrli.Jary nai.1e .:tust be .TAPE. anJ its sccJnJary na .. te 
must be an unsigneJ integer constant, fur exa .. tJJlt! oTAPC .. 19. It 
1nay be in BCD or binary tilode. 

~Ln& a Pseudg-Taoe ~ 

Pseudo-tape files for input 1.1ay ue created the saHle \'lay as uthcr 
files \-thich are created fro.n the console by using the ED or EDL 
COI;Jnands, or subuli tted as a card deck for bulk Input. They also 
may be pseudo-tape output from a previous execution. They .nay be 
el ther card-iHla~,;e or 1 tne-marked files \"'hen useJ for pro.:;ra1il 
input. 

To read a BCD pseudo-tape f 11 c, one uses the FORTRAN I i 
statement: 

REAO lrlPUT TAPE n,f,list 
~ 

(or the FORTRAN IV or HAD equivalent; see the table below). 
Readin~ starts at the beginning of the file when it is initially 
referenced durin& an execution and proceeds sequentially throu~h 
the f ll e. The FORTRAiJ I I and FORTHAiJ IV s tate .. )ents, END FILE n 
and REiliND n (or the iiAU equivalents), •aercly cause the fi lc to 
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be closed (that Is., re\'lf n•J the J,JseuJo-tape} o Any subsequent 
readinc \-Jouhl then start at the beulnnin~,; of the fi lu. 

\'Jri tlng .a P;;eydo-Iaqo ~ 

To llir i te a i.ICO pseudo-tiive f i 1 e, one uses the FORTi<AiJ II 
s tater.tent: 

WRITE OUTPUT TAPE n,f,list 

(or the FORTRAN IV or iiAU equivalent). If the corresponJine 
pseudo-taJ,Je file does nut alrcaJy exist, one is auto~atically 
createdo If one Joes exist, the new information ~·If 11 be appcndeJ 
to the end of the f 11 c. Thus, \'lr I tes ,;1ay be s ta~~:;cred over 
several executions of a progra11 using the pseudo-tape file.. llut, 
if the user wants a clean tape, he should delete any olJ 
pseudo-tapes of the same na111e prior to execution. The user also 
shou 1 d RE~II ND the tape \'lhen he Is through to ::1ake sure that the 
file is closed. 

Pseudo-tape files are always written as llno~darked 
card-hlage ones. Therefore, any 111odification!» to 
must be made using the EDL ca~~and, not ED. 

f lles, not 
the::.e files 
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Partiwl ~ 2f lnvut/Outvut Instructions (5) 

~ .Qf. I nw.ct 

frot;J conso 1 e 

BCD Pseudo-tatJC 

Binary Pseudo-tatJe 

~ 2f. Output 

to the consol~ 

liCU PscuJo-tape 

Glnary Pseudo-tape 

~ 

REAO FOilNAT f, 1 

READ DATA 

REAU AND PRI~T DATA 

REAU BCD TAPE n,f,l 

i~EAO i.l WhltY TAPE n, 1 

llllJ2. 

P 1<1 ;~ T F 0 fUtA T f, 1 

PfUNT COf"1HEtJT $mes~age$ 

PIUNT RESULTS 

PlU NT L;CU I{ESULTS 

PRINT UCTAL RESULTS 

READ AND PRINT DATA 

\IIUTE GCD TAt>E n,f, 1 

.JR I TE U I NARY TAPE n, 1 

t'AuE 25 

EQRTRAN il 

READ f,l 

READ INPUT TAPE n,f,l 

nEAU TAPE n,l 

EORTRAN ll 

PR 1;~T f, 1 

E l) !U RAN J.Jl., 
VERi? ION ll 

READ f,l 

READ (n,f)l 

READ (n) 1 

EORTRAji .ll!., 
VERSION ll 

PR l•iT f, 1 

WRITE OUTPUT TAPE n,f,l ~RITE (n,f)l 

~JRITE TAPE n, 1 .miTE (n)l 
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OTrfEi~ COI·1l IAiJUS OF I aTEi~EST 

Other con};aands, listcJ \'lith the appropriate section in the CTSS 
GuiJe, may be of Interest to beginning users. The reference 
material for co~JanJs Mentioned abtive also is listeJ. 

Command Septlcm Coplt;JijQU Sectign 

ARCitiV Ail.4. 01 HADT.<N Ail.2.11 

COHGIN AH.o.01 llYSAVE AH.3.03 

DELETE AU.u.03 PEU:II T All.3.05 

EO AU.3.02 Pf··l AU.8.03 

EDL AU.3.07 PRBSS Ail. 5. 05 

FAP Ail.2.07 PRINT All. 5. 03 

FIB (7) AU.l.03 RENAl1E AH.6.03 

FOR4 AH.2.17 RESUHE AH. G. 06 

LINK All.3.05 RQUEST AU.u.OG 

LISTF AH.S.01 SAVE All.3.03 

LOAD All. 7. 01 SQUASit (6) AJ.4.02 

LOADGO Ali.7.01 STAHT All.7.03 

LOGIN All.l.01 STOiiAP (6) AJ.S.01 

LOGOUT All.1. 02 TTPEEK Ail .1. 04 

MAD AU.2.10 XPANO (6) AJ.4.03 
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f<EFEREUCES 

The oasic reference for CTSS Is the "Colllpatfble Tiiae-Sharing 
Systci:l Prograu1111er's Guhlu, 11 published by the :··i.I.T. e>ress anJ 
available at the TECU COOP, 84 ilassachusetts Avenue, CaulbriJze, 
Uassachusett$ 02139 •. One shoulJ oe suro to purchase the uobounJ 
.version of the seconu edition. Updates l•lilY be plckeJ up at the 
Publications Office of the Computation Canter, Roou1 32-lOOu, 
uhcrc the ne\'1 user can ..,lace Ills na:ne on the .. 1ai1inz list to 
receive further upJatcs. 

The Publications Office issues other ~o~cmos \'lhich are available to 
all users. Its i.lei.lO series incluJes CC-251, ~u1 lnJox of all CC 
memos, and CC-255, an I nJex of FORTRAN and 1 iAi:> references, both 
of which are a ~oiUS t for the new user. n. I. T. staff tilealbers 1.1ay 
obtain IBtt manuals fro1.1 the Publications Office. The u1ost 
pertinent ·~•anuals are: 

FORTnAi~ II Progra..llili n~, C28-6054 
FOltTRAiJ I \1 Lan~ua~c, \fers ion 13, C28-63!l0 

HAD and FORTRAI-~ 111anuals for non-staff ,,,e111~ers may be purchase.) at 
the COOP. 

The Prosra1.1 Consu 1 tants, rtoom 26-151, ex tens ton 4114, are 
available to helJJ with any CTSS prograi;"J.:Iinc question. Any 
mechanical trouble \'lith the console shoul.J ue directed to 
extension 4128. 
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FOOTtlOTES 

(1) Line-1.aarku..J fllus •aay be createJ ~'lith the EOL co:n.11anJ. 
Sec section i\11.3.07. 

( 2 > uu~ Exa~u~ 1 c 

flx-yp 

Input .J.u FUUTBA•~ ll 

IF (A)C•3. 
li(l)•C 

• • 

• • 

Output ln L.IA.U. 

~~· K CA)i.i(, 1)•3 • 

l'I 1 R (A),C•3. 
i.Hl)•C 

The subscriptcJ variable shoulJ not be useJ In the 
Indicated position of a logical IF. 

(3). The entry ~oints of the progra •. ls in E4LIUE lJSS may be 
Jisplayed on the console. 

(4) The on-line instructions are listed together in the 
end suction rather than In che descriptive text. 

( 5) Key to argu •. tcuts in instructIons Is contaIned In thl s 
prl.aer unly. (IBi·~, etc. us~ other abbreviations.) 

f • thu label of a for.aat statc •. aeut if neeJeJ for 
conversion. 

1 • a list of varlab1us. 

n • an unsigneJ inte{;er constant appearin1; as the 
sccomlary na .• lC uf a .TAPE. Jisk file. 

(o) These are public fl1e conJilanJs. See section AJ. 0 fur 
a description of their usc. 

(7) The facility for initiating a job requested to be done 
after the user has log~cJ out is provi.JeJ by the Flu 
COU>1allu. 


