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PL/CT is a special version of PL/C designed to permit programs
to be run 1interactively from a typewriter terminal. It is

corpletely compatible with normal PL/C -- that i3, the source
language accepted by PL/C and PL/CT 1is iuentical aad the resule
of execution is exactly the sane. Hence a prograw can be

developed and tested under PL/CT and subsequently run under
normal PL/C, or vice-versa. Release 1 of PL/CT is a preliminary
version; the design of subsequent relweases will be guidad by
user experience with Release 1., Comments and suggestious are
invited.

Belease 1 of PL/CT permits the wuser to interact with the

prograx - during its execution. Output will be printed on the

terminal and input data may be requested from thke terminal. Tue
course and rate of execution can be contreclled from the
terminal. It 1is also possible to 1interrupt execuation and
display and alter the values or variables, However, Reléasec 1
does not permit any change in the source prograwk. It receives a
complete program, compiles it, and tucn executes 1t 1in
interactive mode. But to make uany chunge in the progyram it is
necessary to leave PL/CT, make the chaugye under some editiry
system, and then present the @®modified program to PL/CT for
complete recoarpilation. The high compilation sSpeed of PL/C anay
make this mode of operation tolerable. 1f not, future releases
can permit interactive coapilation, and various fOruws OL proyIan
modification, but the implementation of this adility is non-
trivial and we dare reluctant to undertaxe it until it is clear
that it is really necessary.

This Guide provides only =minimal iuformation abour %30,
perhaps sufficient. for very straightforward progralalnyg taSKs.

Command Lapguage Reference manual (GC28-6732).
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Sianzon_Procedure_and _Tarminal Usage (2741 terminal)
To injitiate a4 1SO sesslion from a dial-up 2741 terminal with an
acoustic coupler, porrora the following steps:
1« Turn oa the terminel (switch at right of keyboard)
. Place telepnon: handset in coupler. )
3. 1lurn ou the coupler. -
4. Dlal (Y=) 257-1410 ,
S. walt rol terminal xeyboard to unlock, then enter popo
1L 1owel Cuse (no snifn) and press “return® to transmit the
«LRtl'y to the nystoem. The terminal will then prompt you to
“loyon'.
6. Entel lodon_act_non (49ain in lower case) wWwhere fact®
is your threa=-character account number and "non" suppresses
printing or cystem notices.
7. Tac torminal will then instiuct you to enter your four=
Churdctar password (and ovarprint four sgaces so that the
password will unot ke legiale ou the listing).
Be fiu tetminal will rhen reply-wkeADY" 2ndicating that 4t
is in-compand_mole and ready to receive a TSO coamand.
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After you enter a line on the terminal it 1s <transaltted to
the system by pressing ‘“return". You must then walt ror the
systea to process the line before entering anotner lin=. In
many cases the terminal will indicate its rcadiness With sone
Frorpting message, but in some cases ther2 will only b2 a {faint
click as the keyboard unlocks ready for your next entry.

To correct a typing error or the termimal simply backspdce
over the 1incorrect <claracters and enter new characters. Only
the last character typed in a given column position will be
transmitted to the computer. Ir order to delete an ocntire line
and start fresh, hit "attention" (rather than "return").

Normal practice is to enter letters in lower case, since ‘this
helps to distinguish your input from the terminal response on
the listing.

Levels_and _Modes

The most complicated aspect of using TSO-PL/LT is
understanding that you are communicating with the systen at
several different levels. Sometimes you are entering conmmands
tellinig . -the TSO command processor what to do, sometimes you are

. entering lines that are PL/I source statements, and soaetimes

you are enteting data required for the execution of your PL/I
program. It is essential that you understand the difference
between these levels, and that you understand the means by which
you indicate the proper level to the systenm.

TSO handles this problem of levels by establishing different
"podes" of conmunication, The highest level is called cormand

pode. When the system 1is 1in command mode it assumes that
anything entered is a command (and not a proyram line or data).
Ivo of these commands change the mode orf the systen. EDIT

causes the system to enter EDIT_mode; PLC causes it to enter

PL/CT _mode. Wwhen the system is in EDIT mode it assumes that
anything entered 1is an EDIT sub-command. One of these sub-
cocmands causes the system to shift to ;gggi_gggg in which it
assumes that everything entered is a line to be stored in a TSO
dataset. Similarly there are modes within PL/CT that deterwine
vhether input from the terminal is considered to be source
frogram lines, execution data, or execution debuyying sub-
comsands. It is difficult to describe, but it works fairly
naturally in practice. The relationship between levels, nodes,

comzands and sub-commands can be summarized in the following

- table: -

lode: Command
Actions: (commands)
EDIT to enter EDIT mode
DELETE to delate a dataset _
. LISTCAT to list the namas of datasets
LOGOFF to leave TSO
PLC to eanter PL/CT mode



dode: EDIT
Actions: (sub-commands)
INPUT to onter INPUT mode
CiANG:Z to charye part of a line
SAVI to save a copy of a dataset
LIST to display all or part of a dataset
DELETE to delcte lines of 4 dataset
KENUM to renumber lines of a dataset
END to return to command mode

Mode: INPUT
- Actions:
Enter source program line (s)
Enter empty line to return to EDIT mode
Mode: PL/CT
Actions:
Enter source program lines
Enter execution data
Daebug sub-commands
Returns to coamand mode when program is completed or
stopped, or two consecutive attentions.

The system indicates that it is in command mode with the
prompting message *READY‘, '

Conmands (optional abbreviation below full fornm)

EDIT dataset-name NEW PLC

E OLD
The dataset-name is a string of not more than 8 characters,
beginning with a letter.

Specify'either NEW or OLD. 'NEW is specififed if you do not
already have a dataset by this name. OLD is specified if
you wish to modify an existing datasert.

The execution of this command shifts the systema to EDIT
mode. but if ©NEW 1is speciried the editor automatically
supplies an initial INPUT sub-command and goes directly
into INRUT mode. '

DELETE dataset—-name
D

Delete the indicated dataset.

LISTCAT

LISTC
List the conteuts of the dataset catalog -- the names of
all your datasets. (The names will appear in ®*full" tors,
rather than the simple form that 4is sufficieat for the
purposes described Lere.) ’ ¢
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LOGOFF

Indicates the &nd of your termwinal sssslun witi {50, ine
system will roply witih o line  jiviag  the €5t 91 tad
session. System leaves coatiand woite ani wiil  i1cc=pT 6w
further conrands, Tuzn S otho telwlhnal and tne €21 1T
and replace the teleptone hattuset,

PLC s&p=~1list, DaTA(d-list), OPTIUNS(op-lisi), vAUSL

Causes the systam *to entel pLyzCL__mode2 tc comiile  alig .
execute a PL/C projram,. "ip=list® speciiies the S0ULCe

Froyram; "d-list" specifies the scurce oi 1aput data for
execution cf the program; “ou=-list® Lpaclirfiss EL/C outions;
PAUSE cduses 4 return to tac teraihal before bojiuning
execution cf{ the proyram. All of th= phrases aitzr vLe arc
optional; their order is iumaterial except thnat sp-list (i
given) wmust couwe first.

The source-proyram datasct  (speciiied by sp=list)
contains lines eyuivalent to <tiLe SOUEKCe ~ projran cards
sybmitted to batch-PL/C -- including DPL/C control card:s
(#Pl/C, *PROCESS, etc.) Sp-list 1s 1n one ot the following
fornms:

1. a TS0 dataset nanme

2. an asterisk, indicatiny program Wwill w2 entered
from the terwinal. This 1s the defatlt assumption ic
no source-program=-list is given.

3. a4 list of datuset names, separated a4y comdas  ahid
enclosed 1in pdrentheses, The aatas<zts listea are
“concatenated" =-- the (first line oI one aatascrt
follows the 1last 1line of the "predeca2ssor datasct on
the list -- and presented as a aingle datas2t  to
PL/CT. ATl mOst cue asterlsk way be Jiven as an itew
on this list, indicating that ounc poirtion or the
concatenated datuset 15 to come Lrom the teérminail.
D=list is in one or tho tollowing foras:
1. If the concatonated swuIce=-proyraa ilatase*
contains 4 *DATA line, input data will he Jdrawn troa
that datasat., 'The DATA option on * th2a ¥LU coalmauad
shculd ve omitted.

2. If there is rno *DATA line in  the soulcCe-,roglail
dataset and the DATA option i3 owmittad, thoen LATA (%)
is assumed and ¥L/CY will .return to the terairal for
input data.

3. If there is no #*DATA line¢ in thce source=-progralb
dataset and the DaTA orncion i3 given on tihe LU
command then input duta wiil Le diuwih Eros tiae datasit
concdatenated froas the items given in the aatatile-
list. Items may e TS0 datdsets; one item ol the list
may be an asterdsk (if no astorisk wao jiven in gp-
list). :
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Whth 2 daTdasot 15 srhterued fLOT
e 1ndicated by ¢htellly al
hWymeoslon tihie wilwlhal.

, ta< terminal, its  end aust
eng-of-tile line consisting of

Dp=list so2cifies bu/C 2pnions to we  adpri1lzd after any
prrions  what  may  ue given on a *PL/C card in the source-
Froyran datasat, (This way be used to override the *2L/C
ojtions. A *PL/C carc &w:ad not be presant.)

pxamjles:

vLC
JOLA BOULCE proyram akd irput data are to come
“from tue terminal. The 3ource prograt lines must
concluide witic 4 *DATA line to initiate executioa,

. just a3 in vatch=-2L/C.

PLC PRO31

- Source progras i1s to come from PnOb1, If this
iacludes a  *LiT4 card it will also supply data,
oth~rwisc data will come trrom the terminal.

PLC DATA(PILALA) ,
soulce progrem is to coae from the terxinal;
' input dava from P1DATA. .
PLC PRUXY, DATA(XLATA), OPTIONS (ATx, XhiF)

Source prograem is to com: from IkOX4, data froa
ADATie. The cross-roterence and attribute 1isting
15 to e printed.

¥LC (%,¥RG1), PAUSE
50ULCe pLGGLali 15 tOo com=2 rirst from the terwminal
(poriaps  to sSupply a  *PLC card) and taen fronm
PRG1; 1input Jdata is to come from the termimal
(uanless PrG1 includes a *DATA line). Return to
the terwinal pefore beginuing execution.

PLC (CS104,LICK), LATA(INIT,*)
Souzce proyrak is to come rrom CS104 tollowed by
LIidk, wuata 1s 1nitially to couwe froa INIT and
trom the tersinal when that is exhausted.

Twe 150 “DIT facililty welnits tie creation and modification of
100 cCatasetse. The Tfollowingj describes a portion ot the full
EL1Y, asuuming you aT¢ wor Klnu with a relatively small dataset
ald that you have a 4Listing of that dataset available (to
detelnine line numbors). Thke rull ¥DIT is much more powerful
ara 1laxisle than  what 5 idewscriped here -- see the 1BY IS0
COlikale _LihgUaya secrelzhce _Manual.

Lili'$ ul¢ automatically nurbered by, tue editor, starting at 10
aha  increasing by 10. You Cah suisequeirtly insert additional
lines iu these iutervals, and there is a command to renumber the
“LTile dataswtl w0 reatore tne unifota 10-increrent nusbering.



EDITI_sSub-corgands (opticnal abbreviatiou wvelow tull iform)
INPUT
I
'Add lines to end of datasct., &ntel elpty line to Lawurl to
EDIT acde.

INPUT n R
I .
*  Beplace lines beginning with line uumber n with text gived,
line by line, at the terminal, Lpter eapty line to rztuzn
to EDIT. mode. .

INPUT nl1 n2 I
I

Insert lines from the terminal after existing line nl. The

first inserted line will Dpe numbered ni+nZ2, tuo second
nle2*n2, etc, The inusecrt will be terminated wa2nover tno
next insertion would overwrite an existing line. buter
empty line to return to EDIT mode. '

CHANGE n ‘'stringi1' ‘*string2‘

C .
In line number n replace stringl by stringl. I string?
occurs more than once in line n only th¢ first (leftmost)
occurrence will be replaced by striag2. Stering1 and
string2 do not need to be of the same length,

SAVE A

S
Save the dataset currently beinyg edited, 1in 1ts current
form, destroying any previous form under the sane nanme,

LIST nl n2

L e
List the lines £from nl1 to-'nZ., If n2 1s omitted list oaly
nl. If both n1 and n2 are omitted list the erntire d

atasct.

DELZTE nl1 n2

D
Delete the lines froa nl1 to n2. Iz n2 1is omittéd delete
oanly line nl.

RENUA

REN : .
Renumber the entire dataset starting with 10 and witah an
increment of 10.

END

Return from EDIT to command_mode. Note the woriking copy ol
the dataset will be destroyed on leaving zwlf modw=, so il
you want to keep it you wmust speciry SAVE betoxe END.
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(R VASRIJHY
lie Lk/li 5049LCw Llanydagye 1s 1dontical i1is PL/C Release 7., The

‘L/Ll uvtault optious ars  datteient (Lo recuce the amount of
Jiintihg)e The rollowing detstlr  oj.tions are aifferent froa
.0 O vatcn ¥L/C: '

Cuihks NGHOREG

NUDUME, NCDUMPE, MNODUEPET NOOPLLST

FLAGE NUSOUKCE

PLOGLAanS Cah be eLtared 1n one 0of two wayss
1. airectly to ¢L/CT from the terainal, or
2, Dy preparing a IS0 dataset which is then
[resent=4 to PL/CT,
‘ol «ll Lut trivial projrams the 750 Jataset wmethod should be
i3¢d, HInce 1t provides a neans of saving tlhe source. program £or

sdlsoguent reuse anid/or modification, If a proyram is presented
ilrcctly to PL/CT it 1s ot saved in the system and must be
centered to be reused.

Jotz tnat once a source line has beea presented to PL/CT
(¢cituer rrom tne terzinal or from a dataset) ther2 is no way
vithii ZL/C1 to change that line. You must leave PL/CT, change
e program, and then re-invoka PL/CT.

desposition of Uutput

Jader PL/UT the terminal serves in the same role as the

o >

yrinter under patch PL/C == it receives the SYSPuINT lines..

ihile it 15 possible to route output under -PL/CT to a TSO
lataset  rather than the terminal, and subsequently print such a
lutzset on one of tue high-spec2d printers, this involves the use
»E 150 coumands that are-beyond the scope of tais Guide.

Tner< ar2 rour situatlions 1in which PL/CT returns to the
t¢zrauinal and walits for innute
1« An "attention" lnterru;t rrom the terminal.

l. The coupletion of a command line from the terminal.

3. The occurrecnce of & noi-fatal error during execution of
t4= program (followin¢ printing of normal PL/C error
essage) s WNote this appli=s only to execution errors.
Lllols detectad during trahslation will be printcd but will
wnot vetura control to the tcrairale.

4, Data is rejuvsted wy oxecution of a GEI stateasent in
‘tiie prugram akd not supplied by the D-list dataset.



In the first three cases PL/CT will e€xvlaln wiy 1t has  returna
to the tercimal, dand request cutly Or a #Hobuyg suv=coasald by
printing "D4C:". In the fourth Case ther- will be no promptlin;
message supplied by PL/CT. (It is often aesivrable to print youo
own “proapt" immediately betore cach GLT.) A data regquast nust
be_satisfied; that 1is, you caunot enter a debuy suv=-conmand wlhan
data is expected. In each «case, enter your resyolusa,  alid
transait it to PL/CT Ly pressing “carrlage returk®.  L1f PAUSE 1is
specitzied on the PLC coemand, PL/CT will return to the toraltal
for a debuy sub-command immecdiately before execution of the
first executable statement of tie MAIN ;rocedure. (Vecluarations

in the MAIN froccdure will already have Leen processed.)

PL/CT will deliver output to the termwinal (norauaily froa
SYSPHINT, see parayraph above on *“disposition of output")
resulting frcom the execution of PUT statements in the program.
-In this case there 1s no return of coutrol to tue terminal ani
fFrogram execution .continues, An attention interrupt duiiny
output will suppress further lines of output 1rozs that.statemant
and return to the terminal for a debuyg sub-command. '

Two consecutive attentionJintertupts (vithout am iutervening
.debug sub-coammand) will terwminate PL/CT and return to %SO
comzand mode.

BL/CI Debug_subzcommands
.The sub-command format rules are the zollowinj: 3
1. Pormat is "free-field" as in PL/C, Many wolanks are

eguivalent to a single blank (excepyt in a string constaat).
2. A sub-command may not be continued onto another line.

3. , Several sub-commands on the same line will ke executed
in order, 1left-to-right. However, the execurion or the
first RUN or STOP sub-coumand terminates the scan of the
line =-- anything to the right of the leftmost RUN or SiQP
is ineffective.

4. VWhenever parentheses enclose a single aryuament in a
sub-command thay can be oaitted. If two or more arguments
are to be given then the parentheses must be given.

The Release 1 PL/CT sut-commands are:

PAUSE (label, <«ee ) :
Insert a ‘'"pause marker" immediately betore the
statement whose label is given on the list. The label
must be unsubscripted, and wmust be accessible under
normal PL/C scope rules at tho point where sub-comuand
is givea.

(4



NUIAUSE (label, cee )}
HEeMOVE pdUse mACkers at stateaents indicateid. Labels
must be accesslble.

4UN options ;
Options are:

FROM (label) =-- resume executlon from the

- statament whosa labeli -1s yivern. This
statament must Lc accessible under norzal
PL/C scope rules. Thls 1s equivalent to

. ¢xecuting a GOTO in the progiram followed by
. 4 RUN sub=-conwaud,

TO (lapel) - crun no farther than up to the
statement whose label is given. This is not
inclusive; execution will pause’ before
executing the specified statement., A line
consisting solely of a label L is
interproted a3 kUN TO (L) ;e

STLP (n) = execute at most n statements. The
default it SIEZP is speacitied without an
‘argukent 13 S1LP(1). If the STEP cption 1s
omitteu S5TEP(no limit) is implied. A line
consisting s0lely or an integer n is
interireted as RUN STEP (n) ;.

NGPAUSE (n) - iynore the first n pause  rarkers
during execution, I1f the NOPAUSE option is
oaitted NOPAUSE(0) is implied. If NOPAUSE
is given without an argument KOPAUSE (32767)
is assumed. '

These options may be given in any combination, in any
order. Exzcution of the program resusmes at the point
of interrupt (unless the FROM option has been
speciried) . Execution continues until interrupted or
the coapletion of the sub-command as specified by any
one of the TG, SIEP and NOPAUSE options is achieved.

A null sub-coamand (an <mpty line - <carriage return)
i3 considered a "“rerun" sub-command. It will repeat
the previous &UN command, '

Variable = coastant ; _
The target variable must be a scalar or a subscripted
variabie with copnstant subscript(s). In Release 1 it

cannot be an array, a structure or an element of a
structure, '

PUT LIST (variable, ... ); v
Variavle is a scalar, an array, a structure or a
subscripted variable with a constant subscript. 1In
welease 1 it cannot pe an eleuwent of a structure or an
eXpression. The output format 1is suchkh that each
varianle on the list peyins a wsew line, That is
PUT LISI(X, Y): is treatod ac if it were given as
QYT SKIP LIST (X)s: PUT SKIP LIST(Y): ° .



The keyword L1S1 is optional anu tor a single variawle
the parentheses wmay be ofittede That is, PUT X 13
equivalent to PUT LIS%(X);.

The tollowihy sut-comwands ale egyuivalent <0 the
correstonding PL/C statement exccutea at the point of
interrupt: . '

STGP; NOPLO# ; . PUl ALL;
CHECK: PUT OFF; PUT SkNak;
NOCHECK PUT ON; PUT AKKAY;
FLOW; EOT FPLOW;

When errors are detected during cumpilatioi of a program the:
usual PL/C-action 1s taken. Thdat 1s, a kessaye is printed, sone
repair is automatically effected, cowmpilation continues -and
executicn will be attempted. (There are a tew cases in which
these errors are "“fatal' and execution 1is suppressed,) It the
repair is not satisfactory you must leav: PL/CT mode, alter the
soéurce grogram, and then re-submit it to PL/CT.

Similarly, during execution of the piogram PL/Cl 3Jives the

‘standard PL/C respoase =-- MDessaye and repair =-- but thea rewurns
ccntrol to the terminal and requests a debug sub-coumand.

An error in entering a debug sub-command will cause an error
message to Le printed followed by a reguest for re-entry of the
sub-command. The complete sub-comzmand must be re-entered =-- not
just from the point ot error. However, if several suv-comrmands
vere given cn the line containing the error, sub-coumaands to the
left of <the erroneous command will have been executed and need
not be re-erntered.






