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Iati'Oduct1on 

TJais description of a time-sbarins sy•tea is an abridgement of the 
p&Pflll",· "An Bxper1EDtal Time-Sbariug syatet" b.J p. J. corbat&', 11.11. Daggett 
and a. c.. Da:l~, delivered at the Spr.l.nc Joint COmputer COnference in 
Sa Pnmcisco,· May 1962. In both descrlpUODS, tapes are :t:-eferred to since, 
at the present tiae, the S)'steaa is dependeat on tapes for file stomge, 
&J'Stem record stOrage, and teapol'llry storace~ qatea record sto:rap, and 
t'lltiJOZ"al'J' s•..orage. This systea will be re.t.aed tor the replac-.nt of tapes 
~ a di.sk storage un1 t when the latter is iutalled. · 

In this Time-Slaari.ng System, tlleM are tuo tJP&S of users, tbose on-Une 
at the typewriters in a :foregroUDd sptela and tbose ot tile passive user, the 
background s:rstea, .running in tile a.tricted Pait-IIIMI-IIadtran System. 

The· time-sharing .foregl"'UUld •r•t• of user-coaaolea is organized around 
cOBBl.Ulds that the user can give oo b1a typewriter aad the private user :tiles 
1'1hicll (for want of a disc) are kept an a magnetic tape. For convenience the 
fomat of tbe private tape til• is SUCh that theJ' can be written or punched 
using tile ott-line equi...-t. ('J'bi.s also o:ffen a crude fora of large ·scale 
inputoooOutput.) Tape tiles are COIIPOsed ot binary IMNlc canl images. initiated 
by a Boller.U;b title cal'd (cola. :t-G=title, cola. 7•12=clsss) and tend.n.ated 
by an end-of· ... file •rk. (T• fil"St tile should be of class "first", the last 
file of class "last".). 

The CGIIilllallds are tM*f by the user to TSS (not to Ills own program) and 
thus can be in1 tiated at any tille repl'dlefiJS of the particular user program 
in IJelliOey. ~r sillilar ·COOrdination J"e&sons. TSS balldles all I/0 ot the 
foreground syste~~ tJ'P.'"I'i ters. 

C08118nda azro. ~ 01 sepenta, conta1D1ng a MX111ua of 6 cbaracters, 
separated bJ' Vf'#tical eti'Okea: th'a :first sep~ent is the command name and the 
retliAiniq ~ta are JIIU"UUGte.r& pertille.ot to tbe copeeod.. Each sepaent 
conoi.sts of the Ja~t 6 characters tJ'PIICI (starting with an 1Jl9licit 6 blanks) 
s" tbat r,.aclnc is an ••1 _,. to OOI'T80t a tJpiq mistake. A carriage 
·return ~s the signal wh1cla iai t:lates action OlD the CO!IUD&nd +. Whenever a eo.mand 
is .ree:!d. ved b7 the sw)el'Yisor, "MIT"', is tJ'ped back to:Uowed by "mtADr" when 
the ~..d is completed. 

Wblle tJPi,ng, an 1UCOIIP1ete c.--nd line mBJ' be ignored by the "quit" 
·Sftotu8Dee o:f a code delete •isnal :followed .,. a 'carriage ntum. Sillllarl~ 
g.fter a oc '· nad 1a initiated, it may be abiaacloaed it a "quit" sequence is given • 
.In acklitlGa, durlDg un'allted cOMAand tJPeOUt&, the eosancJ and output •7 be 
tel'llin&ted bJi puaJd.q the special stop output button. 



commands 

1. fet 

ex = arb1tra17 text treated as a coaaent. 

2. login fCX f!:l 

a = user pl!"'blem nuaher 

!:} = user progi'II!'Uier n\lllber 

Should be g1 ven at beg1DIIing of eacb user's session. 
Rewinds user's private tile tape; clears t1ae accounting 
recoJ.."'CCa. 

3. lOgOUt 

ShOuld be p. ven at end of •ch user's session. Rewinds user's 
private f~•le tape; punches on-Une U• accounting cards. 

4. marktp 

Tlle user's private file tape is rewowd and ini.t1alized, i.e. the 
files called '·ttrst" and "last" are written. '11118 eowend may be used 
at the lil .. t aession or thereafter wbenover tbM.-e is no pertinent 
infoJ"S t1.on 011 the tape. 

cauees tbe tlle call!MI "bst" to be witten afto.r the file c:,~. 
This ~ eftoctivel~ u--uneatos a file tape nfta.t' givau. file. As a 
precaution., the~ aal'ktpfc::Jfi Bbould ~ways l.>c l~o:;:d if the follOWillC 
eosr.ands are terminated ln:lore C<JIIlJ!etion · by~~· ot tho quit sequeueea: 
input, file, mad, maatm, fap, split, and combin. 

5. input 

Sets user in input· &lOde and in1 'J;iatcs automt1e generaticm ot ltne 
nUDlbers. The user t)'PeS a card iage per _line acce>rding to a fon~at 
appropriate for too progr.-inc ~- When in the automatic inpt.t. 
mode, the aan-ual .ode_,. be entered b7 glvins an initial carriage re\·;m. 
The appropriate line ntaber is then t)'pecl followed by fand tbe Uno. TAts 
-.,. be l"f.'l_peated tor as 8nJ Unes as desired. To reenter the automatic 
mode. an i'litial ca.rriap return is given. 

When in the autoll&tic mode, the user should tJ'pe Ollly after a Une 
number bas been tJPed by '1'SS. '.die aanual allows tbe user to overwr:L te 
previous lines and to insert lines. cf. Pile CO nnd. 

The a&Dual DOcie aust be entered be.fore a new COtDmnd can be given. 

6.. edit fa fl3 
a = title of file, 6 • class of file 

The user ilit set i:n the autcaatic input IIOde with the deeignated file 
as initial input 11nes1. Tile same conventions &pplJ' as to tbe input ~do 



1. file ta If} 

a = t1 tle to be p ven to .file. 

· 13 = class o:r language used during input. 

The created file Will consist of the nUIIIbered input lines in s~uence; 
in tbe case ot duplicate line n\lllbers, tbe last version will be used. IS 
line nurabers will be wr1 tten •• sequence nurabers in the corresponding caftl 
images of tbe file. 

tror convenience the foll0911nc ed1 ting conventions appl)' to input Unes: 

a. all underline sipd.:fles tJae deletion of au previous cbaracters 
of the Une. 

b.. a backspace sipi:fies tbe deletion of tbe previOus character in tho 
field. 

The follow.lDc tonats apply: 

a.. J'AP: Qllbol, tab, operation, tab, variable :field and co.umt. 

b. JIAD, IIA.Dl'IIN,: statelalt label, tab, stataaent. To place a 
chancter in the continuation colUE: stateaent label, tab, 
backspace, cbaracter, statement, 

c. DlTA: . cols. 1-72. 

a. tapta 

causes file designated as a~:fap to be translated b.r the I'AP traulator. 
rlles a,s,.atb and a,bss are added to t.be user's private file tape pv1Ac 
tbe S)'llbol table and the relocatable 'bt.Daii'J BSS tom ot the file. 

9.. ..-dfa 

causes file a,Md to be traoalated by the MAD traula•r. J'1le 
a,bss is created. 

10. •dtrnfa 
causes file a,aadtm to be t.l'IU181atecl ilito an equivalent file 

a,mad.(added to user's file) and 't1leD translation occurs as if the oa 1 nd 
IIJI.d ta bad been c1 ven. 

11. load f<1, f<; II • • • fCC.. 

causes tile CODSeCuti ve loed1Dg o1 f.lles ~,bas (1=1, 2, ••• ,n). 

An ueept:Lon occurs if a1 = (libe), in wbicll case file a,.-M, b8s ts 
searched as a llbrar)' ftle few all aubpros....a still llisstq. ('lbere 
CGD be :further a 1 as well as further librar,r files.) 

12. useta1 ta2 f ••• t~ 

'l'td.s cna 1nd is \18ed 'l!beoever a load or pnv:I.Ous use cc zDd 
notifies tbe user of an tncc.plete set o:f aubpro~raas. Same a:1 
eonvm!.tlOAS as :for load. 



13. start f<Xff3 

Starts the pi'Ogfta setup bJ' tbe load and use co.ends after 
first poait10Ding the user private file tape in front of the title 
card for :Ole a,f3. (It t3 is not g:Lven, a class of data is assumed; 
if both a and f3 are not given, no tape IIOYeaeDt occurs and the pzogna 
is started.) · 

14. paf<l 

a • "Upts", "stamap"' or usual fozaat Of raN l'eque&t: "aubpzogi'Bia 
DaM floc1 flocaf.odetdirecUoa" wllere mde and direction are optional. 

Pzaduces post-mrtea of user's dor.nt PI'031'8118 according to request 
apec:l.fied bJ' a. 

'1'tMI post10n- requests.,. be: 

pafliP,ta 

'11le -.cbiue caad1 Uoos and the location of the stop are 81 vea. 

pafstomp 

Tile B8S loadiq table is printed, giving the oripn and the 
entl'J' point Of all subrpogrus loaded. 

rat stop 

The locatioa of the stop is pvc, &Dd tbe CODtenta ot tbe two 
locatio.ns on e1 tJaer side of tJie atop are pl"iil'ted. 

pafauto 
· AD aut:c.atlc post-mrtea is printed tllat oorreepoads to a "lipts" 

plus "atop" ,.. ,., .. 
The four 1n1 tial locatioas of· s~bprograa naae are prtllted. 

pafauafloc1 floc2 fll)de fclirectiCJG 

All locations froa 1oc1 throucJa 1oc2 of &ubpJ'Oiraa''nu.tf' are printed 
in the 81 Yen 80de accoiding to tbe d:lrectioa specified. 

"llaM" ia the IIAIIII8 of the aubproci"Ul, (Jia:ln) for tbe atn pzosraa. 

"Loc1" is a nu.b:tr assuaed to '- dec:l•l unless preceded bJ' a slash, 
meantq octal. · 

"IIOcle'' specifies tile fora of the printed ·output an.d aay be: all, 
fix, flo, dec, oct, bed. 

"D:lrectioo" specifies whether the locat:I.CIIlS of the l'equest are to 
be printed in ascend1q or desceading ol'd8r over tile range of loc1 
tbrOugb loc2 • Dlrectloa .,. be: :hd or rev. If fwd is requestea, 
tlae .. 11v ot tbe pair (loc1 , 1oc2) is printed first w1 tb. subsequent 
locations in aec..Stos ol'der. · 

IIOde and dinct:I.OD are opttOD&l; wileD t1ae7 are not spec:lfied, 
tbe IIOde "all" and tbe dinct:lon "fwd" an astnaled. 



pmfloc1 Jloc2 tmode fdirection 

An absolute post-aortem. of the locations fl"'OD loc1 through loc2 
1s given in the specified direction according to the requested 
DIOde. Mode and direction, if omitted, are assu.ed to be: all t fwd. 

15. skippa 

Used if a para command is abandoned on output and the previous 
program stop is to be restarted by the start courmand. 

16. list:f 

'l'ft»es out a Ust of the names of all files on user's private 
file tape. 

17. printftat~tV 

20. 

21. 

. 
lf)>is Ollitted, tJPeS out the whole file a,~. Whenever output 

buffer fills, the· ~rut prog:raa aoes into l/0 wait status allowing 
other uaere to tiee-abare until buffer needs refilling. A tld.rd 
p&l'alleter -~ be given to indicate tlatlt the file-ts to be t)1MMI 
starting at Une n.-r ~ • Even though the iden'uflcation field 
in the card contains alphabetic characters,¥ represents onl~ numeric 
portion. 

CNatea file a,~ (if f; Old.tted, xdump assumed) on user's 
private file tape conaisting of complete state of user's last 
doi'IIIIDt prograa. 

Inverse of XIIIP 1D that it resets file a,f; as user's pzocraa, 
starting it wbere 1 t last left off. 

splittatcfbtts1 u ••• tsn-lf bn 

This coeaand splits the file W1 th .name a and type c into n 
new :files witb nues b:J.• ••• ,~11 all of tJPe !: The splittinc o1 the 
or.lctnal file is doDe after uae record sequence nW~bers s1 , ••• , sn-l. 
The n new files created are appended to tbe user's private file upe 
wttll no resequencing perfonaed on thea. l:f any bt is blank, the 
corresponding file is DOt appended to the user's file tape. This 
provides a convenient way to extract subfiles fl'OII long •ster files. 
If ~ si. is blank or cannot be •tcbed w1 th a sequence nuaber 
in the riaining portion of the or.igt.nal file. tbi.a 1s an error. In 
tJd.s case t1ae reaainder ·of file ! is included w1 th the last b1 processed, 
and an error caurnent is tJped out. IIGtchea in sequence nuabera BlUSt be 
exact. l:f tile a. ot type c canDOt be found, the "neect-use11 convention 
as used w1 til the -lOAD coamind is followed. 

cosb1DJrfwf cta1 ••• fan 

This comaand oambines the files '111 th naaes a1 , .•• ,a , all ot tJPGS 
c, into a a1nale file tr1. th Daile w and tJP& c. ".rb8 new d1e ia resequenced 
starting at sequence nuaber rand tllen is apPended to tbe user's private 
tile tape. If ~~ (up to a fi.Ve-digit decimal n\aber) is c:a:ltted, there 
is no resequencl"nc perfomed. If an)' ot t1ae •1. cannot be. found a 
complete Ust o:t~ those not tounct :la tJ'I)ed :for the user, and the ,.need-use" 
convention is followed. Ho new :file is added to the user's tape unless 
the command is completed. 



I 

(Note: it a USB ~nd specifies a blank file name during a COIIBIH 
coe=end, it is as if :tbe oripnal tile name did not appear.) 

22. octlk'fat{S 

01ver1 octal post .ortea of ~ wol'ds starting at location a wbere 
a ar.d fS are 11 ven in octal. 

23. oct~ttatf}1 lfS2 t ••• '~-1ff}:an 

fltol'es starting at octal location a the conaecuUv~ wol"da :formed 
ctt tbe fS aepeDt pain llbe=-~~ is a 8-dipt rJ.pt-Justified octal 

· left-balf word, {S2 a right wol"d, etc. 

24. octt.ra ta 
Starts t•edlatelJ' user' a pzocna at ()Ctal location a. 

Prept.rl.ng a Private J'11e 'tap!• 

Make up a deck Of oal'ds as foUon: 

1'1le 1: 1'1 tle oal'd caa taiDin& "nBST" 1n cola. 1-12. 

StaDdal'd Bad-of-file cal"d: 7+8 puacbes 1D col\all 1 
and "IDd of ftle" ia cola. 16-26. 

J'11e 1: '1'1 tle card CODta1aiDS flle uaae 1D ool...as 1 .. 6 aDd 
class ... :l.a 7•12, 

1l'ld.S deck: .sbould be left in tile d1spatcllina ·~ -- cxwputel" u- :l.s 
requested. T.be deck aJaould be cl•rlJ' identified w:ltb pzobl• and 
r-I'Op'UIIIMtr auaber. 

Inspecting a Private file tape. 

If lt ia desired to inspect a private file tape or reo.rpld.se :l.t, 
leave a request w1 til the diapatcber to punch tb.e correct auaber of files 
on a g1 van tape. 

baiiPl• 
;sxewple of a user• s first -.i.GD wbere several tiles are iaput aDd 

transl.&tecl cmto laia private file tape. ('I'M s,.abOJ.l iDdicates carriage 
retum and )flDdlcatea a tab.) ~ 

lopn fill01 fl800 J 
111AIT, 

10.01 1900 J.DGGBD IR 3/S 1542.8 

MZ'ktp J.. 
WAr!', 

BBAJJr. 

iaput J 
.v 

10 f---:) fBHTRI ---+ fltm. ;) 



100 J---MEND J, 
llOf ~ 
11lefsubr1tfap tJ 
WAIT, 

INPUT PBOCBSSINO DOD •. 

fap fsubri. ~ 

WAIT, 

-7-

00150 IS THE FIRST J.OCATIOH NOT USED BY 'DIIS PROGRAII 

PAP DONE. ASSDIBLY OK. . 

BEADY. 

input J 
10 f-).f ZBTA • ALPHA + • ABS. (ZR-Q) + SQM'. (X) • ) 

u• 
20 f~f IN'lBGE& lfAX, MJ:N, TIIIB J 
• 
• 

aoo 4tBND or IWJGRAII J 
210f~ 
file fainp t-.d J. 
WAIT. 

lNPU'l' PllOCESSING DONI. 

READY. 

mad fllainp ~ 

At this pr!int lflldl pri.nts out a list of the names and locat.t.oos tor the 
constants, variablea, and statellent labels used in tile prograa. 

load Jaa.inp fsubr.i ~ 
WAIT, 

HaD J'LEXAI .SB'ftJP 

use! (libeltlibr t!, 
WAIT, 

REAIJI'. 

start IJ 
WAIT, 

PBfiGRAH STAaTED 

EXIT CAU..ID. BtJH 'J."EliiiHATBD. 

READY. 



logout,J.. 

WAIT, 

-s-

11101 1900 tOGGBD OUT 3/5 1555.9 

COMPUTBR TUB USID 1.0 11111. 


