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Abstract

A PL/I subset, called TPL-40, was developed for the mini-computer.

In this paper,

TPL-40 language specifications are described. TPL-40 was designed based on the following

criteria :

1. TPL-40 is aimed at programming for scientific and process control applications.

2. The dynamic features, except a few for PL/I, are doropped. Because of this, object

programs are expected to be very efficient.

3. Some features are added for structured programming, data integrity, debugging, etc.

4. TPL-40 is a multi-level language from which a suitable level can be selected for a

particular application.
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Fig.1 Hierachy of TPL-40.
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CASE I OF
/2 I=1 2/ statement-13
/% I=2 3/ statement-23

/% I=n x/ statemsnt-ngs
OTHERWISE
slatements

DO I=1 TO 106 BY 13
ENDY

D0 I=120 DOWNTO 1 BY 13

END3
Fig.3 Example of additional control structures.

do ZLO§HEEIC to LUtz
(Fig. 3).
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SUBsPROC(A,B,C) 3

PROTECT A,B% /x AB, and X are protected !/

OCL XoY, 23 /% in procedure SUB. x/
PROTECT X3
BEGIN;
PROTECT Y3 /x Y is protected in this x/
- /% internal block. x/
END3 /x C and Z are not protect- x/
- /% ed in procedure SUB. x/
ENDs

Fig.4 Example of protection mechanism.
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BEGINs
LCL X,Y,Z3
SUBSPRUCS
ENDs
LEBUG X,L3
X ®» --= 3 /e output of value X 27
BEGINS
DEBUG SuB ,Y3
X = --= 3 /x output of value X z/
Y = --= 3 /% output of value Y x/
CALL SuBs /% output the fact of =2/
GUTO L3 /% transfer to and re- 2/
--- /x turn from SUB x/
END3
Ls === 3 /% output the fact of x/
- /x transfered to L x/

END3
Fig.5 Examrle of debugging mechanism
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BEGINS
OCL I CONST(S)s
oCL ACI, D)3

PUT EDITCAY((IIF(18,5))3
ENDs

Fig. 6 Example of named constant.
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xxxexxxx SYNTAX SPECIFICATION OF TPL~42 xzxxxxsx
NOTATION s (A) s A
Ao 1 A or A(A...)
AuBaoeoC 2 permutation of A,B,.ecsC
A t Aor aull
AlB t Aor B
A{B}... t A or AB(A{B},..)
AlB s Aor B or AB
COMMENT s no mark === fevel-1
¥ -== levei=-2
17 --= level=3

{program> 2:= <maind>|<external procedure>
Cmain> 23+ <entry>tPROC GPTICKS(MAINLS
((<label>t)<statement>3) .. END(Centryd>)s
Cexternal procedure> ss=
Centry>sPRCCL{<parameterd{,}ss.))
(RETURNS(Kdata attributed))
## (CPTICHS{(REENTRANTIRECURSIVE)))
((<label>s)<statement>3). . .END(Centry))s
Cstatement> 3t= Cexecutive statement)]
<non-executive statement>

Cexecutive statementd> t3= Cbegin block>|<group>|
<if statement>|#<case statement)|
Csingle statement)>

<begin block> s1=
BEGINs ((Clebel>s)<statement>s). . .END(< abeld)

<group> 3= DO({do spec>/<while optiond)s
((<label>t)<executive statement>s)...END(<Iabhel!>)

Cif statement> s3= IF<expressiond
THENCexecutive statement>
(3ELSECexecutive statementd)

#<case statement> s3= CASE<Cexpression> OF
(<executive statement>3)...
OTHERWISE<Cexecutive statement)

<single statemtnt> s3=Cgoto statement>
Cassignment statement)>]

Ccall statementd>|<return statement>
Callocate statementd|Ciree statementd]
#<tasking statement>[<I/0 statement>|
$null statement>
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Cgoto statementd sz= GOTO<identifier)

Cassignment statement) 33=
<referenced>=(<expression>|{<reference’)

Ccall statement)> 1= CALL<entry)
({(Cexpression>|<referenced){,}...))

Crefurn statement> s3= PETURN({<Cexpressiond))

Callocate statement> st=
ALLOCCidentifier>SET(<pointerd>)

Cfree statementd s1= FREE<pointerd=2<identifier>

<null statement> s1=

Cnon~executive statementd s3= Cprocedure blockd]
(declare statement>|#(debug statementd|
#<protect statementd|
Ktormat>s{format statement>

Cprocedure block> si=
Centry>tPRCC(L{<parameterd{,}asold)
(RETURNS(<data atltributed))s
(C<labelds)<statement)3) .. END(Kentry>)

{declare statement> s2= DCL<declarationd{,}.es

{declaration> 31=
(Cinteger>Y(<identifierd}#s(Cdeclaration>{4}ossd)
(L(C#PFBounddt)Cboundd){,}ae)I(Cattributed. o)

Cattribute> ss= Cdata attributed] :
STATIC|BASED | ##AUTO| PARM |BUILTIN
#CONSTANTCLC=)<literal constant>))|VARIABLE]

#0EF<basic reference> | INITIEXT[#GLOBAL [ .
INITLC({Cconstantd)...)(~)ICconstant>){,}.euldl
OPTIONS(MAIN|##REENTRANT [ ##RECURSIVE)| .
<I/0 attribute>|#<tasking attiribute>

Cdata attribute> 23= FIXED((Cconstant>)]]
FLOAT[L(can:tant)%)l
BIT({<constant>))|CHAR({<constant>))|PTR]
ENTRY (##{<parametar descripter>{,}...23]
RETURNS(<data attribute>)[<I/0 attribute>]
Stasking data attribute) :

#<debug statement)> tt= DEBUGCidentifierd>{,}ees
#<protect statement> 38= PROTECTCideatifier>{,}.as
Cexpression> 31= ((~1T)<Coperandd){Coperatord},a.
Coperand> 1= (referenced> [<constant>]| .
{<expression))
Coperator> t3= «|-|z|/|xx]
LILLT=17=> 1< =1<=1™> "¢
Creference> 33» (<pointer>-2)<basic reference’

i=avBE PLI 47+ +: TPL-40 411

C1/0 statementd s3= Cstream I/0 statementd]
<record 1/0 statement>
{stream 1/0 statement)> ste (GET|PUT)
(CFILECSfI1e>))|STRING(Sreference>)})
EDIT(Cdata 1istd>)((Cformat 1istd>|<remort formatdI)}
#LIST(Cdata 1ist)))
Cdata list> s3= (Creferenced[<Cexpression>|
{Cdata 11st>D0
{<do specy/<Cwhile optiond) ) {.).se
Cformat Iist) st=
(Cformat item>[<format iteration» {(,}...
Kformat jterstion) sse .
(Cinteger) |{<constant>))(<format item>|
(Ctormat 1ist2))

Cformat item> tt= C(data formatd>]

Ccontrol formald
Cremort formatd> s3= R{<formatd) .
Cformat statementd> ss= FORMAT(Cformat list>)

Crecord 170 statement) 131= Cread statement>]
(write statementd>]<open statement>|
Cclose statement?

Cread statementd ss= READ(C{$te optiond.

(<into option>|#<ignore optiond).
(<key optiond>).#(Cavent op tion2))

Curite statement> 31=WRITE(Cfile optiond.
Cfrom op tionda(<key optiond>.#(<event eption>))

<open slalemanti)ti- Ggﬁg§é2}?lopti:qzn>

<close statemen 33 e opti

<1/0 attributed 3= INPUTIOUTPUT[UPCRTEID!RECTISEQLI
"ENV((Cidentifierd|<constantd)
(.(<identifier>I<constant?)))

C1/0 data attribute> ss= FILE|JFORMAT

#¢tasking statement)> r3= (task statement>]
Cevent statement?
Csemaphore statement>
#<task statementd 23= TRNON(Ctaskd)
(AT¢time co;ilant>ll
START{(task .
(lAFTéR(!ima constantd). #(<Cevent optiondd) |
LINK{Ctask>LISTOPIDELAYC time constant)
#{tasking nt!ri?ute;l:t- tant312
ENV{(Cidentifier constan
l(lask%ng data attribute> tt= TASK|ISEMAPHCRE
#<event statement> t3= WAIT(Ceventd)
#Cevent) 31= Ctaskd[<file>
#{semaphore statement)> s3=
RELEASEL(semaphore)llREQUESTL(semaphcre)l
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