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The FORTRAN IV-to-PL/I Language Conversion Program, referred to in this 
publication as lithe LCP," is a program provided by IBM to assist its 
customers in the transition from FORTRAN IV to PL/I. The LCP can De 
added to the user's system/360 Operating System program library to help 
him convert his FORTRAN IV source programs into PL/I programs. The 
resulting PL/I program is referred to as the PL/I "target" program. 

The LCP does the following: 

• It recognizes and converts FORTRAN IV statements into PL/I state
ments having the same meaning an& effeQt. 

• It detects and flags FORTRAN IV statements that have no PL/I equiva
lents or that cannot be meaningfully or unambiguously translated 
into PL/I statements. 

• It produces an output listing of the PL/I program as well as mes
sages providing information on the conversion actions. The user may 
specify that the listing also contain the original FORTRAN IV 
sta tements. 

• It produces, when specified to do so by the user, the converted pro
gram on cards, or as card images on tape or on disk. 

In certain programs, limited manual changes will be necessary to make 
the generated PL/I program compilable and faithful to the FORTRAN IV 
source program. In such cases, the user will be guided by output- . 
listing messages. 

The LCP processes programs written in System/360 Operating System 
FORTRAN IV language. It will, therefore, process the output of the cur
rent FORTRAN II to System/360 Operating System FORTRAN IV Language Con
version Programs for the IBM 1401 (see I~~_~y~t~mL~~Q_£QgY~£2~Qa_~~g2l_ 
rQgI~!!_II_1~a[y~g~_£QBY~£2!Qa_f£~~£~~_~~£_~h~_I~~_1!~1, Form C28-6560). 

Moreover, the LCP will convert FORTRAN IV source programs written for 
current IBM systems other than the System/360. When such source pro
grams are converted, however, the user should note the two following 
points: 

1. From the point of view of language, all FORTRAN IV source programs 
can be converted by the LCP, subject to the restrictions indicated 
in Appe ndix C. 

2. There is no guarantee that the converted programs will be correctly 
executed. This is due to differences in implementation between 
System/360 and other current IBM systems (storage allocation, mag
nitude of data, etc.). 
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The LCP converts source programs into System/360 Operating System PL/I 
language for compilation by the PL/I (F) compiler version 4 and the f~l
lowing versions. 

The LCP will be distributed in object module form for in:lusion in 
user's system library. 

The disk pack or the tape distributed by IBM will contain, in addition 
to the LCP, a sample program, written in FORTRAN. This program is 
described in detail in Appendix H. 

The machine requirements depend on the type of run to be made: a con
version run or a link-editing run for generating the LCP load module. 

The minimum System/360 configuration required for a conversion run by 
the LCP is: 

• One System/360 Model 40 with 128K bytes of main storage. Th~ LCP 
itself needs a minimum of 70K bytes to operate in a PCP or MFT 
environment. The 70K bytes include the Data Management Routines and 
buffers. To use the LCP with MVT, it is suggested that 6K be added 
to the SIZE chosen so as to obtain the REGION specification. 

• Standard instruction set 

• Decimal Arithmetic feature 

• Floating-Point Arithmetic feature 

• Minimum peripheral equipment required by the Operating System 

The logical data sets used by the LCP are shown in Table 1. Note 
that when these data sets are on DASD, they may be placed on the same 
votume as the system residence. 
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"'able 1. Logical Data sets Required bv the t,CP for 1\ ("onver~i.on Run 
i ., 

, , "PV ICl" OP"'IO~~ , DA'rA SE'T' l"fJNC'T' ION 
I '1 
'S!~IN ~ource Tnput ,~aqnetic "'RPe Unit, CRr~ , 
1 , Feader. Dirpct ~~cp~s , 
, , c;toraqe Device (TH C:D) , , ,~ 

,SYSIO'FF ~essage output 1 ~aqnetic Tape Unit, , 
, , ~rinte~, ~A~Tl 1 

r~----------~---r------------------~'------------------------~ 
'SYSPp~T Listinq output '~agnettc "'ape Unit, 1 
, 1 Printer, D~~D 1 

·1 ,. 
,SYSUT1 Au~iliarv storage , n~~n 1 
,SVSU"'2 ~uxiliar.v storage , DASD 1 , ,---~ 
'SY5PCRl Deck output ,~agnet;c "'aoe Unit, Card , 
, , Punch, DASD , ~1 ______________ -4 ________ ~ ___________________________________ ~ 

,1SYSPCfl is required only for punched-card output (or card imaqe , 
, on magnetic tape or DASD) of the converted program. , 
, ______ J 

Por generation of the Lrp load module, an additional 2'11 Disk 
storage Drive or magnetic tape unit is required to run the ~istributed 
program. 

In order to generate the LCP load module and/or e"(ecu+e a conversion 
run, the operating system must include the modules for the PL/T (~) co~
piler and its library. 

A conversion run requires control cards prepared bv t.he user, sppcifvinq 
which of the options provided by the LCP he has chosen. "'he control 
cards required and the options available are described in Appendix ~. 

GEB~RAL DESCRIPTIQB 2l-!HE-LC~ 

The LCP is deSigned to do a .a~imum amount of conversion. It provides a 
number of options that permit the user to app1, it effectively to a wi~e 
range of conversion needs. 

The program is particularly versatile in the following respects: 

• ftessages in the output listing identify statement.s that cannot be 
converted and those that, once converted. may give incorrect results 
on execution. 

• In addition to the printed listing, the converte~ output may also 
appear on cards, magnetic tape, or DASD. 

• The FL/I program can be generated in either the Qa- or the ~O
character set, depending on the character set used in the source 
program. 

• Optionally, the PORTRAN source program can be listed. 

• The user can specify the si~e of main storage available in the 
machine used for conversion. 

Introduct.ion 9 



• A character code option (BCD or EBCDI~ is provided, which remains the 
same for input and for output. 

CHARACTERISTICS OF FORTRAN PROGRAMS TO BE CONVERTED 

A source program to be converted by the LCP must be error-free; that is, 
source program statements ~y§! conform to the specifications for Systeml 
360 Operating System FORTRAN IV. 

The source program can be' in the form of punched cards or of 80-
character (blocked or unblocked) card images on tape or on DASD. 

Source programs should be converted by the LCP before any hand 
changes are made. This makes the best use of the LCP and avoids incor
rect conversion caused by coding errors. 

All FORTRAN source programs and subprograms are converted independ
ently, except BLOCK DATA subprograms, whicb must immediately precede the 
main program to which they belong. Within a single given batch of 
FORTRAN programs, the user need not insert new LCP control statements 
unless he wishes to change original LCP control information. 

LCP ACTIONS 

The LCP analyzes each statement of the FORTRAN source program and takes 
one of three types of action: 

• Pull Conversion: The LCP converts the statement completely into a form-acceptable to the PL/I (F) compiler. 

• £QQY~r§iQnL_~ilh_!~Inin~: The statement is converted into a form 
acceptable to the PL/I (Fl compiler. However, the execution of the 
target program may give results that are not equivalent to those 
obtained by the execution of the FORTRAN-compiled source program. A 
warning message is issued • 

• ]Q_~Qnyg£§iQnL_~i!h_~s£ning: When a source program statement cannot 
be converted, a message identifies the statement and gives the 
reasons for non-conversion. 

A list of restrictions is given in Appendix c. 

USE OF THE OUTPUT LISTING 

The output listing from the LCP always contains the converted statements 
and all messages that have been generated. Optionally, it may also con
tain the source program statements. 

Using the output listing, the programmer can analyze the conversion 
and determine whether any manual changes are required. The necessary 
modifications can be made in the output deck. The deck is then ready 
for compilation by the PL/I (F) compiler. 
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PERFORMANCE 

On a System/360 Model 50 with 128K bytes of main storage, the average 
conversion time (T) for a FORTRAN program containing N cards is given in 
the following formula (in seconds): 

where S is the number of subprograms 

The time given is that which is applicable when the user has speci
fied the options SOURCE and DECK in his EXEC card, thus requiring the 
source program to be listed on SYSPRNT and the target progrim t6 be 
punched on SYSPCH. The devices to be used are as follows: 

2540 Card Read Punch for SYSIN 

1403 Printer for SYSPRNT 

2540 Card Read Punch for SYSPCH 

When SYSIN, SYSPRNT and SYSPCH are 2401 Magnetic Tape Units (Model 
3) : 

NOTATION USED IN THIS DOCUMENT 

The object of this paragraph is to provide a simple way of describing 
the conversion process, and not a comprehensive theory of lan~uages. 

In order to present the general form of a source language statement, 
as well as that of its target language equivalent, the following syn
tactic notation is used. 

A §IB!~£!i£_!~£!~~!~ of a language is used to represent one element 
of a particular set of elements of the language that have the same syn
tactic function. The range of values of a syntactic variable is there
fore the set of elements. 

In FORTRAN, for example, the statement numbers constitute a set of 
elements that have the same syntactic function. The corresponding syn
tactic variable has as its range of values the set of all possible 
FORTRAN statement numbers (each a sequence of from one to five decimal 
digits). 

For the purposes of this publ1cation, a syntactic variable is given a 
name, made up of a finite sequence of characters, which is a mnemonic 
representation of the corresponding syntactic function, e.~.: 

sta tement number 

In order to differentiate between §Yn!~f~!f_!g£i~Ql~§ that are not 
part of the language and Q~§i£_§YmbQ!§ of the language, synta~tic 
variables are enclosed in corner brackets, e.g.: 

<statement number> 

In addition, some keywords of the language (GO TO, IF, et~.) are 
used in connection with syntactic variables. For example, the FORTRAN 
~rithmetic IF statement is written as follows: 
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IF«arithmetic expression»<statement number>,<statement number>, 
<statement number> 

When it is necessary to specify different values of a given syntact1c 
variable, numeral suffixes are used. In order to specify in the example 
shown above that the three statement numbers ~re different, the follow
ing notation is used: 

IF «arithmetic expression>} <statement number 1>,<statement number 2>, 
<statement nu mber 3> 

The operator £Qny is used to denote the result of the conversion of a 
FORTRAN syntactic variable into its PL/I equivalent: 

conv<FORTRAN syntactic variable> 

For example, the format of the FORTRAN unconditional GO TO statement 
and that of its PL/I equivalent are represented as follows: 

GO TO<statement number> and GO TO conv<statement number> 

The operator "conv" is sometimes omitted when there is no risk of 
confusion. 
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Conversion from FORTRAN IV to PL/I involveb several general problems due 
to differences between the two languages. 

The sections that follow address these problems and note those which 
the LCP can solve. 

The table in Appendix B shows the correspondence between the PL/T built
in function names and the FORTRAN IV mathematical function subprogram 
names. 

Normally, the name of each FORTRAN IV mathematical function subpro
gram in the source program is changed to the corresponding PL/T built-in 
function name, except when suppression of such conversion has been indi
cated in an LCP control card (see Appendix E). For example, the func
tion lABS is normally converted to ABS wherever it appears. 

To avoid name conflicts, the LCP provides an LCP substitution name in 
the following cases: 

1. COMMON block name 
The name is lengthened 7 characters by concatenating the first 
characters of the word COMMON with the original common name (see 
the COMMON statement). 

2. Other symbolic name 
The LCP checks each name written by the user against 

• a list of PL/I built-in function names which are different in 
FORTRAN or which are used for conversion by the LCP, namely, 
LOG, LOG10, TRUNC, MAX, MIN, FIXED, IMAG, BINARY 

• the operators of the 48-character set, if this option is 
selected, namely, GT, GE, NE, LT, LT, OR, AND, NOT, Nt, NG, 
CAT, and PT 

If they match, a suffix (name-tail) is added to the name specified 
by the user. The value given to (name-tail) is as many characters 
of the string VARFUN as are required to make the sUbstitution name 
seven characters long. For example, L03 will become LOGVARF, and 
GE will become GEVARFU. Optionally, a list of such source names 
and their corresponding LCP substitution names can be provided in 
the output listing. 

General Problems in Converting to PL/I 13 



The manner of storing arrays differs in FORTRAN ana in PL/I. 

The FORTRAN convention is that the elements of an array are stored in 
ascending locations, with the value of the first subscript varying most 
rapidly, and that of each succeeding subscript varying !g22_~~Eig!y than 
that of its predecessor. Thus, a two-dimensional array is stored £~!~~a 
~I-£2!~!n in ascending locations. 

The PL/I convention is the inverse of that for FORTRAN: the elements 
of an array are stored in ascending locations, but the value af the 
first subscript varies least rapidly, and the value of each subscript 
varies !ll2I§'_Is.:e!.~!y than that of its predecessor. Thus, a two
dimensional array is stored ~Q!!_!n~._IQ~ in ascending locations. 

To conform with the PL/I convention for array storage, the LCP makes 
the necessary conversion, as shown in the following example: 

Qrigi1!s.l 
D I liE N S ION A ( 3 , 4, 5, 6) 

... } 
::: = A(1,2,3,4) 

converted 
OECLARE-i(6,5,4,3) FLOAT BINARY; 

: :: } = A (4,3,2, 1) : 

14 



The components of the FORTRAN IV language are discussed in approximately 
the order in which they are described in the publication !~a_~Y§!~mLJ§Q 
QE2£si~~g~~I~i!m_l~RTRA~_IV, Form C28-6515, i.e., under the following 
headings: 

• General considerations 

• Elements of the Language (Constants, Variables, Arrays) 

• Arithmetic Expressions 

• Logical Expressions 

• Assignment statements 

• Control statements (DO, GO TO, IF, etc.) 

• Specification statements (COMMON, DIMENSION, EQUIVALENCE, etc.) 

• Statement Functions 

• Function and Subroutine Subprograms 

• Other FORTRAN statements accepted by the System/360 Operating System 
FORTRAN IV compiler 

• Service Subprograms 

• Input/Output Statements (READ, WRITE, FORMAT, etc.) 

The LCP does not convert certain FORTRAN statements that are incom
patible with PL/I. These statements are identified in the iiscussion of 
the category to which they belong. 

DATA SET TERMINOLOGY 

The terms "data set" and "data set reference number" are used in the 
discussion of input/output statements. In System/360 Operating System 
programmirig, the term "da ta set" refers to a named collection of da ta. 
A given data set may reside on one or more input/output units. A "data 
set reference number" refers to the data set itself, without regard to 
the input/output unit (or units) on which it resides. 

FORM OF CODING EXAMPLES 

Coding examples illustrate how the LCP converts a statement. The format 
of these examples is: 

.Qf:igi.nal 
FORTRAN coding as it would appear in the source program 

Converted 
codIng-as it would appear in PL/I output from the LCP 

Conversion Actions 15 



Note that the LCP output displayed or discussed in this manual is 
assumed to be in the 60-character set version of PL/I. Thus, a semico
lon is represented as it is on a standard typewriter keyboard, the rela
tionship "less than" by the character < , etc. Each example or discus
sion, however, remains valid with respect to the 48-character set ver
sion of PL/I when all necessary replacements are made. For example, the 
following statement in the 60-character set: 

A: IF X>Y THEN IF Z = W THEN IF W<P 
THEN Y = 1; ELSE P = Q; ELSE; 
ELSE X = 4; J: Z = 5; 

would read, in the 48-character code version: 

A •• IF X GT Y THEN IF Z = W THEN ~F W LT P 
THEN Y = 1,. ELSE P = Q,. ELSE,. 
ELSE X = 4,. J. • Z = 5,. 

BLANKS WITHIN WORDS 

FORTRAN IV permits embedded blanks. The LCP removes such embedded 
blanks except w hen they occur wi thin li'te ra 1 consta n ts. 

Q~igi~HLl 
TOTAL = A + B + 72 .01 92E-2 

Converted 
TOTAL~A+B+72.0192E-2; 

COMMENTS 

All comments appearing in the FORTRAN program will be converted. The *1 
character sequence, where it occurs in the source program, will be con
verted into the *~ sequence. Note that card columns 73 throuqh 80 are 
not significant to the FORTRAN compiler and may be used for various pur
poses. The LCP ignores the contents of these columns and inserts an 
identification number in the PL/I target program. 

Q£igi1!~l 
C THIS IS A I*COMMENT*I 

£2a!~f1~g 
1* THIS IS A I*COMMENT*-*/ 
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PROGRAM UNIT 

A FORTRAN main program is converted to a PL/I main procedure. The fol
lowing PL/I statement is created first, even if BLOCK DATA subprograms 
are placed before the main program: 

(NOZERODIVIDE) :MAINPRO:PROCEDURE OPTIONS (MAIN) ; 

A FORTRAN subprogram is converted to a PL/I external procedure (see 
FUNCTION and SUBROUTINE statements). 

The condit·ion NOZERODIVIDE is created to simulate the effect of 
FORTRAN division by zero. 

STATEMENT NUMBERS 

If <statement number> has as its value a source program statement num
ber, the LCP converts it into the PL/I statement label: 

conv<statement number> 

where conv<statement number> is EXTLAB followed by <statement number> 
without leading zeros. 

Converted 
iXTLAB2045:A=B**C; 

INTEGER CONSTANTS 

FORTRAN integer constants appear in the PL/I conversion in the same form 
as in the source text, after elimination of embedded blanks. 

Converted 5231-----

If FORTRAN integer constants appear as argumen~s passed to a 
subroutine or as arguments of a function, binary conversion is forced by 
using the built-in function BINARY at the time the function or subpro
gram is called • 

.Qrigi.n~l 
CALL SUB (472) 

Converted 
CALL-SUB(BINARY(472»; 
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REAL CONSTANTS 

The following rules apply in the conversion of real constants: 

• Embedded blanks are suppressed. 

• D is changed into E. 

• Trailing zeros are added, where necessary, to double-precision cons
tants to make up the required seven significant digits. 

• The exponent EO is added as a suffix to decimal real constants with 
no exponent part. 

• The built-in function FLOAT is used to force the conversion of 
FORTRAN single-precision real constants containing seven significant 
digits into PL/I single-precision floating-point constants. 

Q!!g.!~~l 
3857. 1517 92 

Converted 
3857:-151792EO 

Qfi.gi~.! 
33671312.507941D+63 

Converted 
33671312:5079ij1E+63 

Q£igi~~.! 
1.23ij567 

Converted 
FLOAT(1:23ij567EO,6) 

COMPLEX CONSTANTS 

The same rules apply as for the conversion of real constants, with the 
following additions: 

• A comma followed by a sign is suppressed, otherwise it is replaced 
by a + sign. 

• The letter I is added as a final suffix. 

Q£igi~~! 
( - 4 • 7 D + 2, 1 • 9 73 6 1 4 8) 

Converted 
(=ij:-"100000E+2+1.9736148EOI) 
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LOGICAL CONSTANTS 

A FORTRAN logical constant has one of two forms: 

.TRUE. or .FALSE • 

• TRUE. is converted to 'l'B, .FALSE. to 'O'B. 

Qrigi1!2.1 
A.AND •• TRUE. 

LITERAL CONSTANTS 

FORTRAN literal constants are reproduced without change in the PL/I 
output. 

Q£~g~!l~! 
'DON"T PRINT IX-COORDINATE' 

Converted 
'DONI'T-PRINT IX-COORDINATE' 

FORTRAN literal constants should not be passed as actual parameters 
to subprograms. Should this happen, however, a warning message will be 
issued to the user. 

HEXADECIMAL CONSTANTS 

Hexadecimal constants are not converted. 

SUBSCRIPTED VARIABLES 

If the operator I or ** or a left parenthesis appears in a subscript, a 
warning message will be issued. It is the user's responsibility to 
check whether the converted subscript is correct, e.g., insert TRUNe for 
integer division, invert the order of subscripts for a subscripted vari
able appearing in a subscript. 

FORTRAN arithmetic expressions undergo the following modifications: 

• Elimination of blanks embedded in constants and identifiers 

• Generation of LCP substitution names, where necessary 

• Conversion of the exponent D into the exponent E 

Conversion Actions 19 



• Addition of trailing zeros 

• Addition of the exponent part EO, where necessary 

• Use of built-in functions TRUNC,BINARY, PLOAT 

QIisinal 
CEIL**(ABE+2)/7 .98D- 1 

converted 
CEIL**1iBE+2)/7.980000E-1 

The built-in PL/I function TRUNC is used to force the results of 
division of PL/I fixed-point ex~ressions to be df the same precision as 
the results af di vision' of FORTRAt.T IV integer expressions. 

The results of arithmetic expressions may differ from the expected 
results, ow ing to differences' .in the implementa tion of (1) precisions 
and (2) conversion of mixed characteristics. 

For exponentiation, FORTRAN IV produces type integer if base and 
exponent are integ$r items; this is not always the case with PL/I. Note 
that, in this case, the conversion of FORTRAN integer arithmetic expres
sions containing exponentiation is not always correct. 

owing to differences between FO~TRAN and PL/I in the relative priorities 
of operators, the LCP always inserts an additional pair of parentheses 
around the converted form of the expression dependant on the FORTRAN 
.NOT. operator. 

Qrigi.!l!'! 
(E+9.5D2.GE.2*E) .OR. (L. NE.3.14E-1) 

converted 
(E+9:S000 OOE 2>=2*E) I (L, =3. 14E- 1) 

Q~ig.i.n.!l 
(A •• F.GT.ROOT) .AND •• NOT. (I.EQ.E) 

Converted 
(A;;F>ROOT) &, «( I= E) ) 

Q£~gin~l 
A.GT.D •• B.AND •• NOT.L.OR.N 

converted 
A>i5**S&:;(L) IN 
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Qtlgi!l!J: 
A.AND •• NOT. X+Y*Z.LE. SIN(Z) .OR.P 

f.Q1!!§~g 
A&, (X+Y*Z(=SIN (Z) ) I P 

Q!:~ginal 
A.AND •• NOT. (B.OR •• NOT.C. EQ. E) 

Q!:igiBsl 
• NOT. (A+B) .GT. C 

f.Q!lI§';:.t~~ 
, «A+B»C) 

Q!:uinal 
BOOL(I,J)=(A**F.GT.ROOT).AND •• NOT.P 

f2!!Y~I!:~g 
BOOL (J, I) = (A**F> ROO T) &, (P) ; 

Q!:igi.ng,l 
Y=C** (-Y) /.3 D-S 

converted 
y=C**1:Y)/.3000000E-S; 

The value of an expression of type REAL is obtained using implementation 
defined precision which gives an interval that includes the true value. 
If this interval contains an intSger value, the result of truncation is 
undefined. 

For example: 

2.000001 will give 2 

for a true value of 2 

1.999998 will give 
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The above is valid when using a language for which there are several 
implementations. It is all the more applicable when going fro~ one lan
guage to another with a different implementation defined precision, even 
if this difference is slight. 

A warning message will be issued. 

UNCONDITIONAL GO TO STATEMENT 

EQliIli!!i_~y.!liS!.!. 
GO TO <statement number> 

g1L!_~Yll!:~! 
GO TO EXTLAB<statement number>; 

COMPUTED GO TO STATEMENT 

For each computed GO TO statement, the LCP creates a one-dimensional 
array of the same size as the argument vector of the GO TO, with ele
ments that are, in order, the statement numbers themselves. Thus, for 
the i-th GO TO statement taking the form shown, an array BRANCHi is 

Igenerated and a PL/I declaration is created giving the following 
information: 

• The dimension (n) of BRANCHi 

• The LABEL attribute for BRANCHi 

• The values of the elements of BRANCHi; that is, the converted state
ment numbers 

fQ!t!!i!!i_~.Y!L!:~~ 
GO TO «statement number 1>, ••• ,<statement number n» ,<index> 

where <index> has as its value an unsubscripted integer variable, with. 
values ranging from 1 to n. 

g1L!_~Yni~! 
<label part> IF«index> LE n AND <index> GT 0) THEN GO TO 
BRANCHi«index» ,. 

where <label part> is empty or takes the form EXTLABm.. (To avoid con
fusion, the above example is shown using the 48-character s~t.) 

Thus, should the value of <index> fall outside the dimension of the 
array BRANCHi, the GO TO statement is not executed, and control passes 
to the following statement. 

QIigill~! 
2 GO TO (25,10,7) ,ITEM 
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£~nY~~1~~_i!~=£h~£~£1~fL 
DECLARE BRANCH (3) LABEL INITIAL (EXTLAB25, EXTLAB10, EXTLAB7) ,. 

• 
• 
• 

EXTLAB •• IF (ITEM LE 3 AND ITEM GE 0) THEN GOTO BRANCH01(ITEMl,. 

ASSIGN AND ASSIGNED GO TO STATEMENTS 

rQg1g!li_~Y!!.tf!..! 
ASSIGN <statement number>TO<unsubscripted integer variable> 

GO TO <unsubscripted integer variable>, «statement number 1>, .•• , 
<statement number n» 

gbLI_~:t!!.t~.! 
<unsubscripted integer variable>=EXTLAB<statement number>; 

GO TO <unsubscripted integer variable>; 

N~.t~: <unsubscripted integer variable> is given the LABEL ~ttribute in 
a generated declaration unless this item appears in a specification 
statement in the FORTRAN program. A conflict will result when this ~tem 
is used as an integer variable elsewhere in the program. W~rning mes
sages to that effect are issued for the converted ASSIGN and assigned 
GOTO statements. 

ARITHMETIC IF STATEMENT 

fQR!R!J!_~Ylli~! 
IF «arithmetic expression»<statement number 1>,<statement number 2>, 
<statement number 3> 

~1LI_~:tn.t~.! 
IF «arithmetic expression» =0 THEN GO TO conv<statement number 2>; 
ELSE IF «arithmetic expression»>O THEN GO TO conv<statement number 3>; 
ELSE GO TO conv<statement number 1>; 

If the label of the statement following the arithmetic IF statement 
is one of the three transfers, or if two of these three labels are the 
same, the conversion is optimized. 

Q~igill~l 
IF (A(J,K) **3-B) 10,4,30 

4 D=B+C 
• 
• 

• 
• 
• 

10 E=(F*B)/D+1 
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~91UW!g 
IF (~(K,J) •• 3-B)<O ~HEN GOTO ET.TtlB10; 
ELSE IF(A(K,J) •• 1-~»O THEN ~OTO EX~tla~O; 

EXTLAB4:D=B+C; 
• 
• 
• 

LOGICAL IF STATEMENT 

IQ!IE!L~Int~l 
IF «logical expression»<statement> 

Note: If <statement> is ~TO~<integer part> and <integer part~ is an 
Integer constant, the PL/I ~yntax is: 

IF«logica1 expression»~HEN DO;<statement>;FND 

DO S'l'~TEMEN~ 

lQ]!ill-SD!~l 
Do<statement number><DO var>=<initia1>,<fina1><incre~ent> 
<statements within the range of the no> 

In either of the two cases illustrated below, <increment option> is 
empty if <increment> is empty, or is ~y <step> if <increment> is 
,<step>. 

1. Both <initial> and <final> have unsigned intege1:' constants as t,heir 
values. 

a. <initial> does not exceed <final>. 

nLI_~ynt!x 
DO<DO var>=<initia1>~0<fina1><increment option>; 
conv<statements within the range of the no>: 
END; 

b. <initial> exceeds <final>. 

nL~!l1~x 
DO<DO var>=<initia1>; 
conv<statements within the range of the DO>: 
END; 

2. Either <initial> or <final> has an integer variable as its value. 

f1LUIllll! _ 
no<no var>=<initia1>~0 lIIP.X «initia1>,<fina1» <increment option>; 
conv<statements within the range of the DO>; 
END; 

H2!!: Whereas, in specific cases, ¥ORTRAN allows a transfer out of the 
range of an innermost DO loop and a transfer back into the range of ~he 
loop, PL/I does not. (The l)L/I ('F) compiler will diagnose these trans
fers at compilation time.) ~he user should therefore ensure that his 
program contains no such transfer, and make the necessary hand changes. 



COITIIUI S~I~"I.' 

lQRTRAII-Ul!!AI 
<statement nuaber> CONTINO! 

nll-Dll.tl! 
<label part><continue part) 

where <label part> is empty, <continae part> is t and if (state.ent nUM
ber> is ,.pty. otherwise. <label part> is EY.TtlB<stateaent nuaber>: 
and <continue part> is ; 

PAUSE STAT!!!NT 

'iRTRII Synl!! 
P US!<aessage part> 

where <message part> 1s either empty, or has as its value an unsigned 
integer constant or a literal constant. Thus, there are three cases to 
consider: 

1. <message part> is empty. 

pta syntax' 
DISPLAY('PAUSE 00000') REPLY (NEtTSTA) ; 

2.. <message part> is an inteqer constant .. 

PttI Smu 
DISPtAY('PAUSE <integer constant>'lREPtY(NEY.~ST1); 

3. <message par~> is '<character string>' •. 

~La SIntal 
DISPLAY('PAUS! <character string>'lREPLY(NEY.TST1); 

121l: The character variable IEtTSTA is declared with the CHAR1C~ER 
at~ribute and a length of (60) and receives a string that is a message 
to be supplied by the operator. 

S,.oP STATE!EIT 

'OITRIN' synm 
STOP<integer part> 

where <integer part> is either empty or has as its value an integer con
stant. Thus, there are two cases to consider: 

1.. <integer part> is empt1. 

In a main program: 

PLtI sxnt~pr 
RETURN; 

In a subroutine or function: 

pta syntAI 
STOP; 
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Table 2 .. 'l'ype and tenqth specification Congersion 
t , , , , TYPE , , LING'l'H t i , , , 1 LOGICAL 1 IITIGER REAL , COftPLEl' , 
I , , , , , , 1 , BIT (1, 1 , , , , , , I , , , , 2 , 1 PIlED BIlflRY , , , , , , , , , , fa ,. BIT (11 I , l'I1:ED BINARY , FLOA'" BINARY , , , , , (31) , , , 
I , , , • , , 8 , , , FLOA'" BIWAR'T , COPt~LE'" BI1UR!, , 1 , , (5~) , , 
I , , , I , , 16 , , , , CO"1?L1!:~ BIHARY, , , , , 1 (5~) , 

I • I , I , 
11 In PL/I, "the result of a comparison is a hit string of length one.", , (See the section "Comparison Operations" in the PLII language speci- , 
, fica~ions manual.) , , I 

original 
IftPLICIT IN~EGER.2(A-H), REAL.8(I-K), LOGICAL (L, ft, H) 
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2. (inteqer part) is an inteqer constant. 

In a .ain proqra.: 

Eta syntAX 
DISPtAY('N') ; 
RETURN; 

In a subroutine or function: 

pta synyx 
'DIsPt~Y (I N') ; 
STOP; 

END STA'r.E"ENT 

l'QRTJUN Syntax 
END 

PLtI Syntax 
END; 

The LCP collects and saves the information contained in each specifica
tion statement. Following completion of the source nroqram scan, 
DECLARE statements will be generated, listing the va~iables referred to 
in all statements and giving their types, precisions, dimensions, 
initial values, etc. 

Note that FORTRAN integers represented in the tarqet Pt/I program 
with the precision attribute (15,0) will occupy four bytes in the Pt/r 
version Q-produced ob1ect code and two bytes in the later versions. 

PREDEl'INED SPECIFICATION 

All variables, including the predefined FORTRAN variables, are declared 
by the r.cp r as shown in Table 2. 
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Assume that the on1, variables in the source proq~am affact~d bv +hi~ 
statement are A, DE, J, and M. In this case, the conversion is ~one as 
follows: 

converted 
DiCr:iiii-i 'P'IX~D BINARY ~'l'1\'l'IC, DE PTYED ~INARY ~'l'A'l'IC,." Fr,OA'" t:\T~nRV (e;,,) 
S~A~IC,M BI~(1)S~ATIC; 

tn the case of a func~ion name, the t,p~ will be declare~ in the 
RE~URN~ attribute. 

If 'P'UNCT is a function nam~, the conversion is as follows: 

S;.2n!!I!~Hl 
DECLARE FUNCT ~N~RY ~ETURNS('P'IX~n ~INART)~ 

converted 
DECLARE-I'T.'Ef1 'FI~'F.D SrWARY c;'t'ATIC :tNTTIAL (76) , A (2,2) FTXED ~TW~ RV 
STATIC INITIAL( (2) 6, (2l1) ; 

If the specification statement concerns a function name, the tvpP. 
appears in its associated RETURWS attribute. 

Q1:islinal 
REAL FUNC~*8 

~n.!n:!J!~ 
DECLARE FUNCT ENTFY F~TU~NS(FLOAT BINARY(53)}; 

DI~ENSION STATF.MENT 

QIiginAl 
DIMENSION A(10), APRAY(5,6,7) 

convuus. 
DECLA~E A(10)FtOAT ~INARY STATIC,AR~~Y(7,6,~)FtOA'l' ~TW~FY c;TATTC~ 

COMMON STATEMENT 

Por each common block, the LC'P creat.~s· a tvo-level structure of e'tt.er"al 
scope, in which the first item of level 2 is a dumm, element which 
serves to force alignment on a double word. . 

In the case of unlabeled common bloc~s, the name of the ma10r struc
ture created is UNLABCM, and the common blocks are processed backwards. 
Care should therefore he exerci7.ed when initializinq common hlock 
variables using DO loops. . 

In the case of labeled common bloc.s, the name of the ma10r structure 
created will be seven characters in length, and will be made up b, con
catenating the first n characters of the word COM"ON to the oriqinal 
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co~mon lah~l, ~her~ n=7-(ch~racter lenqth of th~ orinin~l l~h~l). ~~~ 
common label ~T, for ~xampl~, i~ convert.e~ in~o ~Trn~Mo. 

Converted 
DE~LAiE-' srCOMM0 EV~~~NAL, 

~ DOMI~EM 'LOA~ ~TNAPV(~'), 
2 F(10) ~LOA~ ~IMAR~, 

? r FIXFD BT~nRY (11) , 
2 J ~I~~n aINA"~(11) ~ 

n~CLARF , ~COMMnN '!T~"NAL, 
? DUfolt"'FM P'LO}\~ RTtJ~ pv (5') , 
2 n PLeAT B!~An?, 

? E FLOA' ~T"~RY, 
2 ~ FLCA~ BI~ARV; 

DECLARE 1 UNLABCM EVT~~NAL, 
~ DOMTTEM FLOA'" ~T.~PV(~~), 
2 A FLOAT B!~A~~, 
~ R FLOA~ ~TNARV, 
2 C FLCA~ BINAPv, 
2 G FLOAT RI~APY, 
2 H FLOAT BI.A~Y, 
2 W FLOA~ BINARY; 

Tn version 4, beca'l~~ of the illlplement.ation of the PL/T P') co'lltoiler, 
the conversion of 'OP~~A~ inteqp.r constants two bvte~ in lenqth will 
result in incorrect a~~re~~i~g. ~hp u~er will therp.~o~p. havp to ~a~p 
the necessary corrections. 

Similar inconvenienc~s will appear in the convprsion of loqica\ dat~ 
and may appear for elements with the CHAFAC~~R attri~ute. 

A warning mes~age will h~ i~sue~. 

EOUIVALFNCE ~TATFM~N'" 

In the followinq example: 

DIMENSION A(1~) ,C(20) 
EQUIVALENCE (~(2), B,C('?», (D, E, F), (A (15) ,G) 

each of (A(2) ,B,C('2» and (D,E,'F) and (~. (,C;) ,(;) form a~ eql1ivall='nce 
group_ 

Furthermore, (A(2) ,B,C(12l) t.oget.her with (A (1-;) ,G) form an "eauivalenc~ 
chain," since B, C(12), and ~ are ma~e equivalent to a~ element of t~~ 
array A. ~he group (n,I,~)on its own also forms an eauivalence chai", 
since the elements D~ F, and F are not made equivale~t to a~, other 
element. 
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For each equivalence chain -- th~ j-th, say -- a one-dimension~l 
array, EQUBLK1, is created. This array is placed within a structure to 
force alignment on a double word. 

Each element of the equivalence chain is placed in a two-level struc
ture defined using ~QUBLKj, and made up of~ 

• A dummy element containing the position within the hlock 

• ~he element itself, with its attributes 



Note: In the interests of maximum efficiency, the method of conversion 
i~~;n here takes advantage of the facility offered by the PL/I (F) com
piler whereby, under certain circumstances, the attributes of the 
defined item may differ from those of the base identifier (see "Examples 
of Defining" in Section I of the PL/I reference manual) • 

.QIigi.n~l 
DIMENSION A(10) ,B(S,8) ,C(4,6,9) 
EQUIVALENCE ~A(3),B(2,3) ,C(3,4,S» 

converted: 
DECLARE-' EQUBLK01 STATIC, 

2 DUMITEM FLOAT BINARY (S3) , 
2 DUMBASE(216) FLOAT BINARY; 

DECLARE 1 ITEM001 DEFINED EQUBLK01, 
2 DUMITEM(2) FLOAT BINARY, 
2 C(9,6,4) FLOAT BINARY, 

1 ITEM002 DEFINED EQUBLK01, 
2 DUMITEM(101) FLOAT BrNARY, 
2 B(8,S) FLOAT BINARY, 
ITEM003 DEFINED EQUBLK01, 
2 DUMITEM(110) FLOAT BINARY, 
2 A(10) FLOAT BINARY; 

• The PL/I (F) compiler does not accept initial values for DEFINED 
items. Initialization must, therefore, be done by the user • 

• See "COMMON Sta temen t." 

COMMON VARIABLES APPEARING IN AN EQUIVALENCE STATEMENT 

The one-dimensional array EQUBLKj is not created, and each element of 
the equivalence chain is placed in a two-level structure defined using 
the common name. 

When the equivalence chain extends the size of the common block, a 
level 2 dummy one-dimensional array is added to the end of the common 
block. 

Q!:~gil!~l 
COMMON A,B,C 
DIMENSION D (3) 
EQU IV ALENCE (B, D (1) ) 

£gn.!~~j:~g, 
DECLARE 1 UNLABCM EXTERNAL, 

2 DUMITEM FLOAT BINARY (53) , 
2 A FLOAT BINARY, 
2 B FLOAT BINARY, 
2 C FLOAT BINARY, 
2 DUMITEM2(1) FLOAT BINARY; 

DECLARE 1 ITEM001 DEFINED UNLABCM, 
2 DUMITEM(3) FLOAT BINARY, 
2 D(3) FLOAT BINARY; 

~~2S£i2tiQ.D.2: See "EQUIVALENCE statement." 
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fg.sI]!!i_.§Yni~! 
<func>«arg1>, ••• ,<argn»=<expression> 

R1Ll_~y.n1~! 
<func>:PROCEDURE«arg1>, ••• ,<argn» conv<type>conv<lengspec>; 

DECLARE<arg1>conv<type>conv<lengspec>, 
••• ,<argn>conv<type>conv<lengspec>; 
RETURN «expression» 
END; 

where conv<type> and conv<lengspec> are empty if <func> does not appear 
in a specifica tion sta temen t. 

f~]!]!!i_~y.ni~! 
<type>FUNCTION<func><lengspec>«arg1>, •.• ,<argn» 

<func>=<expression> 

RETURN 

END 

where <type> and <lengspec> are optional. 

g1Ll_~y.n1~! 
(NOZERODIVIDE) :<func> :PROCEDURE «arg1>, •• ,<argn> ,<func><name tail»; 

<func><name tail>=<expression>; 

RETURN; 

END; 

Note that no attempt is made by the LCP to simulate a FORTRAN IV call 
by value; that is, a call by value of a FUNCTION or SUBROUTINE subpro
gram formal parameter is treated as a call of that parameter by name. 

Note 1: <func><name tail> is an additional parameter, createj by the 
Lcp;-that simulates the effect of a FORTRAN function call, thus taking 
advantage of the facilities of the PL/I (F) compiler. The value given 
to <name tail> is as many characters of the string VARFUN as aLe 
required to make the parameter name seven characters long. This para
meter is declared according to the predefined specification or according 
to the <type> or <lengspec> specified (see Table 3). 

If <func> itself is replaced by a sUbstitution name, the procedure and 
the additional parameter have the same name (see "Prevention of Name 
Conflicts") • 

Note 2: The user should keep in mind that FORTRAN IV and PL/I do not 
handle adjustable dimensions in the same manner. In PL/I, the dimen
sions of an aLray passed as argument are those of the callin~ program. 

!iQ!g~J: The number of dimensions of an array used in the list of para
meters must be equal to that of the corresponding argument. 
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Q£ig!!!~! 
SUBROUTINE SUB (X,*,/Y/,Z,*,R,/S/,*) 

Converted 
(NOZERODIVIDE) : SUB: PROCEDURE (X, RETURNO 1, Y, Z, RETURN02, R, s, RETURN03) 

]Q1g: For conversion of the asterisks, see "RETURN statement.,. 

Q£ig!n~! 
SUBROUTINE SETUP 

~Q!lygf.!:gg 
(NOZERODIVIDE) : SETUP :PROCEDURE; 

!gjJ!.§.:!:~h!~_Q!.!!l~.!!.§i.Q'!!'§: See Note 2 under "Function Subprograms" above. 

!££9:y_~~_g~£~.mg.!:gf: See Note 3 under "Function Subprograms"above. 

ENTRY STATEMENT 

Since initialization of parameters at primary and secondary entry points 
of a PL/I procedure is not generally performed in the same manner as in 
FORTRAN, conversion of each ENTRY statement will take place, but a warn
ing message will be issued. 

rgR!B!~_2Yn.:t~~ 
ENTRY <entry name><arglist> 

f1L!._~Y!!.!:~! 
<entry name>:ENTRY conv<arglist>; 

where: 

conv<arglist> takes exactly the same form as in the SUBROUTINE state
ment if the ENTRY statement appears in the body of a SUBROUTINE subpro
gram, or the same form as in the FUNCTION statement if the ENTRY state
ment appears in the body of a FUNCTION subprogram. 

RETURN STATEMENT IN A SUBROUTINE SUBPROGRAM 

where <index> is empty or has as its value an integer constant or an 
integer variable. If <index> is empty, then the converted statement is 
RETU RN; 

If <index> has an integer value, or an integer variable value, then a 
DECLARE statement is created which takes the form: 

DECLARE RETARAY{p)LABEL,RETURN01 LABEL, ••• ,RETURNp LABEL; 

where p is the maximum number of * characters appearing in the 
SUBROUTINE or ENTRY statement parameter lists. 
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In addition, the RETURN <index> statement is converted to: 

GC TO RETARAY«index»; 

Initialization of RETARAY is performed at the primary entry point as 
follows: 

GO TO EXTLABS; 
RETARAY(1) :GO TO RETURN01; 

RETARAY(p) :GO TO RETURNp; 
EXTLABS: ; 

The conversion shown takes advantage of the alternative method avail
able for the initialization of elements of non-static variable arrays 
(see the PL/I language specifications manual, chapter 4, section 
entitled "Initial Attributes"). 

CALL STATEMENT 

!Q-sa:-SA!i_.§I!!1!! 
CALL<sbrtn><arglist> 

gbLI_~I1!.tg,~ 
CALL<sbrtn> conv<arglist>; 

where conv<arglist> is empty if <arglist> was empty, or takes the form 
<arglist> if no statement number appears in <arglist>. 

Otherwise, if &<statement number> appears, it is converted to: 

EXTLAB<statement number> 

Note that FORTRAN literal constants should not be passed as actual 
parameters to subprograms. In the event of this happening, a warning 
message is issued. 

The name of the PL/I equivalent of certain FORTRAN mathematical func
tion subprograms cannot be passed as an argument. The PL/I built-in 
function names which cannot be used as arguments are: FIXED, ABS, MOD, 
REAL, MAX, MIN, FLOAT, IMAG, TRUNC, COMPLEX, and CONJG. For other PL/I 
built-in function names passed as arguments, the user must specify the 
ENTRY attribute in order to describe their entry points properly. 

!~~~y.~§'_~~~~!!l~:!:~I: See, Note 3 under "Function S'ubprograms"above. 

EXTERNAL STATEMENT 

rQ~I~!li_'§Y.u.t~~ 
EXTERNAL<sbpgml>, ••• ,<sbpgmp> 

gbLJ_,§Y!!1!~ 
DECLARE<sbpgm1>ENTRY RETURNS «type><length» , ••• ,<sbpgmp>ENTRY RETORNS 
«type><length» ; 
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BLOCK DATA SUBPROGRAM 

END 

END; 

All BLOCK DATA subprograms must immediately precede the main program to 
which they belong. 

DATA INITIALIZATION STATEMENT 

Initial values appearing in a DATA statement are placed in the 
INITIAL attribute of the corresponding variables. 

When the initial values are literals, the corresponding variables are 
declared as CHARACTER and must remain so throughout the program. 

!iQ1~: Since the PL/I (F) compiler does not accept initial values for 
DEFINED items, the initialization of variables in EQUIVALENCE statements 
must be done by the user. 

DOUBLE PRECISION STATEMENT 

lQIilIiAli_.21!tl:2:.Z 
DOUBLE PRECISION <var1><dim1>, ••• ,<varp><dimp> 

where <vari> has as its value a variable, array, or function name, and 
where each <dimi> is either empty, or has as its value a ~ubscript list 
in parentheses. 

i1Ll_§y!li~! 
DEtLARE<var1><dim1>FLOAT BINARY(53)STATIC, ••• ,<varp><dimp>FLDAT 
BINARY (53) STATIC; 

If <varj> is a function, the specification is given by RETURNS 
«type» • 

SERVICE SUBPROGRAMS 

If a call to any of the following subprograms: 

SLITE, SLITET, OVERFL, DVCHK, DUMP, PDUMP 

occurs in the source program, it remains unchanged, but the LCP provides 
no corresponding external procedure 

A call to the FORTRAN EXIT subprogram is converted directly to STOP, 
unless the subprogram name EXIT is followed by <arglist>. In this case, 
the converted statement takes the following form: 

CALL EXIT (conv<arglist» ; 

A warning message is issued. 
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Sequential input/output statements only are converted. 

READ STATEMENTS 

The LCP processes each of the three basic forms of the READ statement. 
The following syntactic variables are used in the discussion of READ 
statement conversion: 

• <data set ref no), which has as its value an unsigned integer con
stant or variable representing a data set reference number 

• <formlist name), which has as its value the statement number or 
array name of the FORMAT statement describing the data to be read, 
or a NAMELIST name 

• <end err part), which takes the form <end part)<err part), or <err 
part)<end part) 

where: 

<end part> is empty or takes the form: 

, END = <end statement no> 

<err part> is empty or takes the form: 

, ERR = <err statement no> 

• <list part>, which is empty, or is a list of variable or array names 
that may be indexed and incremented 

li2!g: <data set ref no> is converted into FT<data set ref no)F01 

For each of the three basic forms of the READ statement, the LCP pro
cesses the <end err part), when present, as follows: 

If END=<end statement no> is present, the Lep, just before converting 
the READ statement, generates the ON-condition statement: 

ON ENDFILE(FT<data set ref no)F01)GO TO EXTLAB<end statement n~>; 

If ERR=<err statement no> is present, the Lep t just before converting 
the READ statement, generates the ON-condition statement: 

ON TRANSMIT (FT<data set ref no>F01}GO TO EXTLAB<err statement no>; 

In addition, if <end err part> is present, the Lep, immediately after 
the converted READ statement, generates the ON-condition statement: 

ON<end err cond>(FT<data set ref nO)F01) SYSTEM; 

where <end err cond> is either ENDFILE or TRANSMIT. 

If <formlist name) has the format <namelist name) associated with a 
NAMELIST statement, the LCP must process a statement of the form: 

NAMELIST/<name 1>/<vararray list 1>/ ••• /<name n>/<vararray list n> 

34 



where <namelist name> is a <name i>, and <vararray list i> is a list of 
variable or array names associated with <name i>. 

For each <namelist name>, the LCP creates a table of the associaten 
variable and array names to be referred to via the <namelist name> in a 
subsequently generated GET statement. 

!Q~~: If <formlist name> ~s an array name referring to a FORMAT state
ment, or if <data set ref no> is an integer variable, conversion does 
not take place and a warning message is issued. 

R1L!_2YJ!:!:.~! 
GET FILE (FT<data set re:r no>F01) DATA «vararray list i» ; 

A warning ~essage is issued after conversion. 

Note: In PL/I, no search is made for a specific name list. It is 
therefore the user's responsibility to ensure that the data is arranged 
in the correct sequence. 

R1LI_2Yn.!~~ 
GET FILE (FT<data set ref no>F01) EDIT (conv<list part» (R(conv<format 
name» ) ; 

Source program variables within I/O lists may be indexed and incre
mented in the same manner as variables in a DO statement; the LCP treats 
them identically. 

If the <list part> of the READ statement contains indexe2 I/O lists 
and/or arrays a warning message is issued. If the FORMAT statement 
referred to contains literal data or an A- or H-format code, ~onversion 
of the literals or of the A- or H-format codes affecting the elements of 
the list included in and following the first array or indexe1 I/O list 
is incorrec t. 

Q£!.gin~1 
DIMENSION A(10),B(10) 
READ(5, 100) (A(I) ,B(I) ,1=1,10) 

1 00 FOR MAT (. A =' , E 1 2 • 5 , • B= , , E 1 2 • 5) 

Con verted (w it h warning) 
---DECLARE A(10) FLOAT BINARY STATIC,B (10)FLOAt1' BINARY STATIC; 

GET FILE(FT05F01) EDIT«A(I),B(I) DO 1=1 TO 10}) 
(R (EX T LAB 1 0 O) ) ; 

E XTLAB 100: FOR MA T (C OL U MN (1) , A (2) , E ( 12, 5) , A (2) , E (12, 5) ) ; 

Since binary data cannot be directly transmitted in PL/I in the same 
manner as in FORTRAN, statements of this type are not converted; they 
are, however, identified by messages. 

g1LJ_~Yn1s~ 
GET FILE (SYSIN) EDIT (conv<list part» (R (conv<forma tname>) ) ; 
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QI1:g1:.n~l 
READ 5, I 
5 FQRMAT (IS) 

converted 
GET-PILE- (SY SI N) EDIT (I) (R (EXTLAB5) ) ; 
EXTLAB5: FORMAT (COLUMN (1) IF (5» ; 

PRINT STATEMENT 

Q!:igil!~l 
PRINT 5,1 
5 FORMAT (I5) 

converted 
PU'T-PILE(SYSPRINT) EDIT (I) (R (EXTLAB5) ) ; 
EXTLAB5: FORMAT (COLUMN (1) ,F (5» ; 

PUNCH ST AT EM ENT 

QIig1:l!~l 
PUNCH 5, I 
5 FORMAT (I5) 

Converted 
puT"-PILE( S Y S P R IN T) ED I T ( I) (R ( EXT LAB 5) ) ; 
EXTLAB5:FORMAT (COLUMN (1) ,F (5» ; 

WRITE STATEMENT 

Except for the absence of the parameters END and ERR, the LCP treats the 
WRITE statement in the same way as the READ statement, replacing GET by 
PUT. 

!21~: Differences in format will appear in the output from the con
verted program in the case of name list transmission. 

FORMAT STATEMENT 

To force a new record each time that a FORMAT statement is used, the LCP 
inserts the control format item COLUMN(1) at the beginning of the con
verted format list. 

Note that in PLII, format items, even when they include control for
mat items, are ignored if they appear after transmission of the last 
data list item. Differences in format may therefore appear in the out
put listing. 

The following examples illustrate the conversion of the various forms 
of the FORTRAN FORMAT statement. 
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I, F, E, D codes 

Q!:igi.n2.J: 
5 FORMAT (3I2, 4F11.4, 2E9.3, 3D20. 16) 

converted 
EXTLAB5:F 0 R MAT ( COL U Ii N ( 1) , 3 F (2) ,4 F ( 11 , 4) , 2 E (9, 3) , 3 E (2 0 , 1 6) } ; 

The BLKZR control card option enables the user to call the function 
LBLNK. LBLNK will then appear in the converted format code. On input, 
this function modifies numeric data as follows: 

- replaces &(plus sign in BCDIC) by + 

- replaces D (double-precision,) by E 

- inserts a zero if the external data field is blank 

- inserts + after E, if the character following E is a blank, and 
replaces other embedded and trailing blanks by zeros. 

If the FORMAT statement is only used for PRINT files, LBLNK is not 
generated. 

!!:~ll§!i§§ig.n_Qf_fQID]l~!_Q~!~: FORTRAN requires an E-format specifica
tion for each part of a complex number. This format can be used in the 
same program for both complex and real numbers. It is user's responsi
bility to replace E-format specifications by PL/I C-format 
specifica tions. 

Q£~gill~l 
5 FORMAT(F5.3,E10.3) 

<integer constant>P<real item> 

where <integer constant> may be positive or negative, and <real item> 
takes the form Fw.d • 

.Qf.igi.!!~! 
8 FORMAT (-1PF11.4,F11.4) 

Converted 
EXTLAB8:FORMAT(COLUMN(1) ,F(11,4,-1) ,F(11,4,-1») 

Since PL/I accepts the P-factor for F-format items only, the LCP does 
not convert this factor for E or D codes, and a warning message is 
issued. 

Note: The effect of the scale factor is dynamic in FORTRAN IV. The 
results of the PL/I target program may therefore differ from the 
expected results. If the format refers to an input statement, it is the 
user's responsibility to invert the sign of the P-factor. 
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<format code> is L. 

Qrigil!~1 
7 FORMAT (2L10) 

Con verted 
EXTLABi:FORMA T (C OLU MN (1) ,2 B (10) ) ; 

The user should note that logical data in the external medium must be 
in a form accpetable to the PL/I compiler. Thus, the values .TRUE. and, 
.FALSE. must be represented by 1 and 0 respectively, and may occur 
anywhere within the field of the size indicated in the FORMAT statement. 
On output, the truth values 1 and 0 will be left-adjusted within the 
indicated field. Thus, using the above example, external data for input 
might appear in the for~: 

<blank>(2)1<blank>(7) <b1ank>O<b1ank>(8) 

where <blank>(p) is a string of p consecutive <blank>'s. 

Similarly, output of logical data would take the form: 

1<blank> (9) O<blank> (9) 

A warning message is issued. 

<format code> is A. 

oriainal 
5FORMAT (20A4) 

Converted 
EXTLAB5:FORMAT(COLUMN (1) ,20A (4»; 

NQ1~ __ 1: Using the A-format code, FORTRAN can read or write a 
character-string in a field having a variable name. This variable will 
be given the CHARACTER (4) attribute in the PL/I target program, except 
if it appears after an indexed list andlor an array. It, therefore, 
ret a ins the CHARACTER (4) at tri bu te throughout the prog ram, i. e. , it 
must not be used to contain numeric values. Tn particular, the user 
must check that the variable passed through the FORTRAN COMMON and CALL 
statements in both main program and subprograms has the same type of 
declaration in PL/I. Note also that, FORTRAN IV source programs written 
for current IBM systems other than System/360 may give incorrect results 
due to the number of characters that are transmitted. 

HQtg_l: If the <list part> of the corresponding input/output statement 
contains indexed lists and/or arrays, the variables of the <list part> 
that are included in or follow the first indexed list or array, and that 
correspond to an A-format code, are ~2i declared as CHARACTER. 

<format code> is G. 

This format code is not converted; a message is issued. 
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<format code> is z. 

This format code is not converted; a message is issued. 

Q!:igA:.n~l 
98 FORMAT (' HEADING') 

Converted 
EXTLAB98: FOR MAT ( COL U M N ( 1) , A ( 8) ) ; 

Q!:igiD~l 
98 FORMAT (8H HEADING) 

converted 
EXTLAB98:FORMAT(COLUMN (1) ,A(8» 

In either case, a dummy variable containing the string' HEADING' is 
created and transferred to the data list in the corresponding GET or PUT 
statement, and the remote format item R(EXTLAB98) is appended to the 
relevant statement. 

For indexed 1/0 lists, the conversion of literals or of H-format code 
is in<...orrect (see READ statement) • 

Q!:igi~~l 
5 FORMAT (110, 10X, 4110) 

~Q!!yg~:t~Q 
EXTLAB5:FORMAT(COLUMN (1) ,F(10) ,X(10),4 F (10»; 

Printer control characters are printed as output data characters 
and are included in the format code. 

Q~igi!!~l 
5 FORMAT ('1NEXT PAGE', T15,'DATA'I' NEXT LINE'I//// ' SKIP', 
'FOUR LINES'/ 'ODOUBLE SPACING') 

~QDy§!:~.§.g 
EXTLAB5:FORMAT(PAGE,A(10) ,COLUMN(15) ,A(4) ,SKIP(1) ,COLUMN(1) ,A(10), 

SKI P (5) , COL U M N ( 1) , A (5) , A (10) , SKI P (3) , A ( 1 5) t 
A(10) ,SKIP(2) ,A(15»; 
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In addition, the literals apppearing in the source FORMAT state
ment are placed in dummy variables which are transferred, in order, 
to the data list of the generated PUT (or GET) statement whose 
remote format reference is R{EXTLAB5). 

The format code + is converted into the format item SKIP(O) • 

• !:~£~ni.h~§.~§..!. When there are more data list items than forma"t items, 
and in order to force the repetition of the format from the last
included left parenthesis, an additional pair of parentheses is 
required. Therefore, every time it encounters a pair of parentheses 
of level 2 in a FORMAT statement, the LCP automatically =reates an 
additional pair of parentheses preceded by a repetition factor of 
32767. 

QIigi.!!~J: 
5 FORMAT (12, (F5.2,I4) ,IS) 

Converted 
EXTLAB5:F 0 R ~1 A T (C 0 L U HI' ( 1) , F ( 2) ,3 2 7 6 7 (1 (F (5, 2) , F (4) ) ,F (5) , SKI P (1) ) ) ; 

When the same FORMAT statement applies to PRINT and non-PRINT files, 
a warning message is issued. 

Note: The first character of a string appearing at the beginning of a 
record is both converted as a control character and treated as data if 
one of the corresponding files is a PRINT file. -i~en such a string con
tains only one character, it is converted as a control character if all 
the corresponding files are PRINT files. 

END FILE STATEMENT 

This statement is not converted; a warning message is issued in the out
put listing. However, if on the same data set an END FILE statement is 
dynamically followed by a REWIND statement, the effect may be the same 
as in FORTRAN. 

REWIND STATEMENT 

converted 
CLOSE-PILE (FT06F01) ; 

MQ1~: The conversion of a REWIND statement by a CLOSE statement may 
give different effects, for the data set will be repositioned at the 
beginning of the tape after writing an end-af-file mark. A warning mes
sage is issued. 

BACKSPACE STATEMENT 

This statement is not converted; a message is issued. 
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The LCP can generate two forms of conversion output: 

1. A listing of the converted program 

2. The converted program on punched cards or in card-image form 

The listing of the converted program is always provided, but the 
punched-card (or card image) output is optional. The listin~ contains 
the converted program together with messages generated during conver
sion. Additionally, the user can specify that a listing of the source 
program be included. 

The listing contains two major sections: 

1. The optional source program listing 

2. The converted program 

The source program listing contains the original source statements 
exactly as they appeared in the input. 

The listing of the converted program Includes 

• The converted program itself. This again is divided Lnto two parts. 
One part contains converted statements, statements generated by the 
LCP, messages replacing statements that have not been converted 
(i.e., FORTRAN statements for which conversion is not possible or 
not practical), and warning message flags. The other contains mes
sages showing either that the FORTRAN source statement cannot be 
converted or that conversion has taken place, but that fidelity to 
the source statement cannot be guaranteed. 

• A table of source program statement function or subprogram names, 
each of which has been replaced either by an equivalent built-in 
function or procedure (see Appendix B), or by a function name that 
avoids conflict with PL/I built-in function names not available in 
FORTRAN. The changed or substituted name appears next to the func
tion name it has replaced. 

• A table of source program variable or array names that have been 
replaced by an LCP substitution name. The replacement appears next 
to the corresponding variable or array name. 

MESSAGES 

Messages in the output listing indicate clearly the statements in the 
converted program to which they apply, thus enabling the user to scan 
the program for statements that require manual changes. 
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A message appears with each output statement that falls into one of 
the following categories: 

• The FORTRAN statement is not convertible into PL/I • 

• The PL/I statement may not have the same effect as the corresponding 
FORTRAN source statement. 

Using the output listing, the present manual, and the PL/I language 
specifications manual , the user can determine the hand changes reguired 
to make the PL/I program suitable for compilation. 

The punched cards (or card images) produced by the LCP contain converted 
statements, the form of which matches that in the listing. 

Statements flagged with a warning message should, where necessary, be 
corrected before the PL/I program is submitted for compilation. 
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I~~!~!!_!Y_~lm~Q1 ~~L!_&Q=£~~£~f!~£ R~L~_~~=£h~£~f1§£ 
.§gi_~y!!QQ! .§gi_~y'!!QQ! 

A-Z A-Z A-Z 
$ $ $ 
0-9 0-9 0-9 
blank blank blank 
= or -EQ- = 
+ + + 

* * * / / / 
( ( ( 
) ) ) 

, 

I (apostrop he) • (apostrophe) I (apostrophe) 
-NOT- , NOT 
-AND- & AND 
-OR- I OR 
-GT- > GT 
-LT- < LT 
-GE- )= GE 
-NE- ,= NE 
-LE- <= LE 
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In the following table, unless otherwise specified, the number of argu
ments associated with each FORTRAN function is the same as that for the 
corresponding PL/I function. 

rQRI~!!_rQn£!!QR gbLl_fy.n£!i2.n 

EXP EXP 
DEXP EXP 
CEXP EXP 
CDEXP EXP 

ALOG LOG 
DLOG LOG 
CLOG LOG 
CDLOG LOG 

ALOG10 LOG10 
DLOG 1 0 LOG10 

ATAN ATAN 
DATAN ATAN 
ATAN2 ATAN 
DATAN2 ATAN 

SIN SIN 
DSIN SIN 
CSIN SIN 
CDSIN SIN 

COS COS 
DCOS COS 
CCOS COS 
COCOS COS 

SQRT SQRT 
DSQRT SQRT 
CSQRT SQRT 
CDSQRT SQRT 

TANH TANH 
DTANH TANH 

MOD MOD }see AMOD MOD Note 2 
DMOD MOD 

IABS ABS 
ABS ABS 
DABS ABS 
CABS ABS 
CDABS ABS 

INT TRUNC 
AINT TRUNC 
IDINT TRUNC 
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IQg!g!H_rY~Q!iQ~ f~Ll_!!!1lQ1iQ!l 

AMAXO MAX 
AMAX1 MAX 
MAXO MAX 
MAX1 MAX 
DMAX1 MAX 

AMINO MIN 
AMIN1 MIN 
MIND MIN 
MIN1 MIN 
DMIN1 MIN 

FLOAT FLOAT 
DFLOAT FLOAT 

IFIX FIXED 
HFIX FIXED 

SIGN See Note 3 
ISIGN " DSIGN " 
DIM «arg1>,<arg2» See Note 2 
IDIM«arg1>,<arg2» " 
SNGL «arg» " 
REAL REAL 

AIMAG IMAG 

DBLE «arg» See Note 2 

CMPLX COMPLEX 
DCMPLX COMPLEX 

CONJG CONJG 
DCONJG CONJG 

TAN TAN 
DTAN TAN 

SINH SINH 
DSINH SINH 

COSH COSH 
DCOSH COSH 

ERF ERF 
DERF ERF 

ERFC ERFC 
DERFC ERFC 
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If the source program contains subprogram names created by user that 
match FORTRAN IV mathematical function names, they must be specified in 
an LCP control card (see Appendix E) so as not to be converted to PL/I 
functions. Thus, if the assignment statement: 

Y=EXP (X) +DEXP (Z) 

appears in the source program, and DEXP is a user function name, this 
name must be listed in the LCP control card. The user can then provide 
his own DEXP FORTRAN function subprogram for conversion to PL/I. 

If a name created by the user (EXP, for example) coincides with one 
of the PL/I built-in function names listed above (except for COMPLEX and 
REAL), a conflict may arise if the name is also the PL/I equivalent ~f a 
FORTRAN function (DEXP, for example) used elsewhere in the program. In 
this case, the converted form of the assignment statement illustrated in 
the preceding paragraph would be: 

Y = EXP(X) + EXP(Z) 

The following mathematical functions: 

DIM, IDIM, SNGL, DBLE, ARSIN, DARSIN, ARCOS, DARCOS, COTAN, DCOTAN, 
GAMMA, DGAMMA, ALGAMMA, DLGAMMA 

are not converted. 

The conversion provided for the mathematical functions MOD, AMOD, and 
DMOD produces correct results only if the first argument is greater than 
zero. 

The LCP converts the functions SIGN, ISIGN, and DSIGN by providing an 
internal procedure for each. 

For the SIGN function the procedure is: 

SIGN:PROCEDURE(A1,A2) FLOAT BINARY; 
DECLARE(A1,A2) FLOAT BINARY; 
IF (A2<O) THEN RETURN (- AB S (A 1) ) ; 
ELSE RE TURN (ABS (A 1) ) ; 
END; 

In the ISIGN function, FLOAT BINARY is replaced wherever it appears 
by FIXED BINARY(31); in the DSIGN function, by FLOAT BINARY (53) • 
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1. ~~~adpcimal and octal con~tants are not conv~rtpd. 

? "!'he conver!=:ion of subscripts containinq the operators lOT: **, mi."j(~(1 
mode pypressions, function rpfe~ences, or suhscript~(1 na~es may 
qive incorrect results. 

1. ~h~ user must ensure that his program, in no event, us~~ an 
assiqnpd variable for any purpose other t~an for the assiqnpd GO ~o 
~tatement. 

Q. Th~ user must ensur~ that his program, tn no event, contains a 
transf~r hac~ into a ~o loop. 

~. When convertin~ a COMMON stat~ment, th~ user should ensnre that 
common blocks in the various subprograms are the same, that is, the 
COMMOW statements in the various suhprogram must be identical. 

~. In version u, the conversion of ~OFT~~N integer constants two bytes 
in lenqth, and of logical data items mav aive incorrect results. 

7. "!'he number of dimensions of an array used in the list of oarameters 
must he equal to that of the corresponding argument. 

8. ·nn entry to a function or to a subroutine, initiali7atio" of para
meters made on a previous entry may be lost. 

q. Tn a DAT~ statement, when the initial values are literals, t~p 
corresPQndinq variable!=; are declared as CHAR1.C'T''''R bv thE? t,cp, aT'l~ 
must remain so throughout the program, i.e., they must not he use~ 
to contain numeric values. Tn particular, the user ~ust check tha~ 
variables passed through the 'O~~R~N CO~MOW and CALL sta+~ments in 
both main proaram and suhproqrams have the sa~e type of declaration 
in PL/Y. An implie(l DO in a DA~~ s+a+e",ent is not. converted. 

10. FOR~RAW literal consta~ts should not be pa!=;sed as arauments +0 a 
suhprogram. 'T'he user should note that ~O~~RAN IV an~ Pt/! ~o not 
handle ad1us+able dimensions in the same manner, and th~t in "L/I 
the dimensions of an array oas~ed a!=: argument a~e those of the cal
ling proqram. 

11. Initial values assig~e~ to va~iahle~ in ~OUI.AL~NC~ stat~ments 
should be a(l1usted hv th~ u~e~. 

12. ~~e tCP does not provide PL/! ~xter"a] procedures to sifflulat@ the 
p~fect of ?C~T~~~ service subproqrams OV~pvL, n'CflK, ~tIT~, S[IT~m, 

DU~P, and PDnMP. . 

,~. ~he Lrp ~oes not provide e"j(ternal procedures to s~~u\ate the ~~~e~t 
of the followinq 'O~"!'P~N mathemati~al ~unctio" subproqr~ms: 

ARSTN, D.~~TN, A~C"~, nA~COs, CO~AN, nCO~~N, GAM~A, nGA~MA, ALG~~~, 

DL~~M~, DJM, IDT~, ~N~L, D~LE. 

14. A R E~D/tJR!T'E s+.a +prnat"+ is no+ conver+ed if: 

a. "!'he statement ~~plies to direct-access mode. 

b. A rOFM~"!' state~~nt is re~erre~ to ~v an array na~e. 



c. Binary data transmission is indicated (no format reference). 

d. A data set reference number is an integer variable. 

15. The following restrictions, due to differences in the implementa
tion of PLII, apply to the conversion of the FORMAT statement: 

a. When an input/output statement contains arrays or indexed TIO 
lists, and the FORMAT statement referred to contains literal 
data, or an A- or H-format code, conversion of the literals or 
of the A- or H-format codes affecting the elements of the list 
included in and following the first arraylindexed IIO list is 
incorrect. 

b. In PL/I, format items, even when they include control format 
items, are ignored if they appear after transmission of the 
last data list item. Consequently, differences in format may 
appear in the output listing. 

c. E-format codes associated with complex numbers must be changed 
into PLII C-format codes. 

d. P-scale factors associated with E- or D-format codes are not 
converted. Moreover, the effect of the scale factor associated 
with an F-format code may differ. If the format refers to an 
input statement, it is the user's responsibility to invert the 
sign of the P-scale factor. 

e. G-, Z-, and a-format codes are not converted. 

f. When a format refers to a PRINT file andlor a non-PRINT file, 
the first character of a string appearing at the beginning of a 
record is treated, in general, both as a control character and 
as data. 

16. The BACKSPACE and END FILE stat~ments are not converted. 

17. The conversion of the REWIND statement by a CLOSE statement gives 
equivalent effects only if the REWIND statement applies to the 
first data set on the tape. 

1e. If a name created by the user coincides with a PL/I built-in func
tion name, there may be conflict if the name is also to be the PL/I 
equivalent of a FORTRAN mathematical function use1 elsewhere in the 
proqram. 

19. The name of the PL/T equivalent of certain FORTRAN mathematical 
function subprograms cannot be passed as an arqument. These PL/I 
built-in function names which cannot he used as arguments are: 
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the user must specify the ENTRY attribute in order to describe 
their entry pOints properly. 



The LCP is distributed by TB" in one of two forms: 

• On a dis~ pack for users having no tape units 

• On ta~e 

CONT?NTS O~ THE DISK P1CK 

~he followinq data sets are written on the dis~ pac~ with label FtCPF~: 

1. A sequential data set (DSNA~~=FOCCARD) containing the control car~s 
required by the linkage eaitor to cr~ate a ~artitioned data set 
with one member: the tCP. 

2. Eighteen data sets containing the 18 modules of the tCP. ~hese 
modules are in object form, being the output from the ~L/I (~) com
piler version ~, or from the ~vstem/~60 Operating System (P' 
assembler. 

3. A sequential data set (DSNAMF=SlMPLF) containina the sample ~roqr~m 
written in FORTRAN. (For use of the sample proGram, refer to 
Appendix H.) 

Q. One data set (DSNAME=LBtNK) containing the object module of the 
function, provided to process blank as ~ero in numeric data under 
the control of the option BtKZ~. 

C~EATING THE LOAD MODUtf. 

The user must perform the followinq steps: 

1. TraDsfer the data set mentioned in (1) above to cards, to obtain 
the control cards required by the linkage editor. ~he following is 
ari example of the contrQl cards needed to do thts: 

IIAB 
IIABA 
IISYSPRiNT 
IISYSUT2 
IISYSUT1 
II 
H 
II 
IISYSTN 

PONCH 
1* 

JO~ 
r.XEC 
DD 
DD 
DD 

DD 

Q727,S"IT~,MSGtEVEt=1 
PGM=IEB~~~CH 
SYSOUT=A 
SYSOUT=B 
UNtT=2311, 
DISP=OLD, 
DSNA"E=POCCABD, 
VOLUME=SER=~tCP~S 

* 

c 
C 
C 

The control cards obtained contain all the information required 
by the linkage editor, i.e., names to be used for the load module 
to be created, overlay structure, etc. 
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2. Modify the JOB card and the volume serial number in the IISYSLMOD 
DO ••• card in order to use his own label. In addition, the user 
may have to modify other cards, dependinq on: 

• The level of his linkaqe editor 
(The editor used here is the 44K E-level linkaqe editor.) 

• Any chanqe that may be required in the names of the load module 

3. Add a I. card to the control cards obtained, and create a parti
tioned data set (DSNAME-FORLCP) containinq the LCP (member name
LCPFORT), usinq as input to the linkaqe editor the 18 data sets 
described under "Contents of the Disk Pack.-

Note: The same procedure will be used when maintaininq the LCP: in this 
case, the input to the linkaqe editor will consist of the updated 
modules, also delivered in object form. 

PROGRAMS ON TAPE 

CONTENTS OF THE TAPE 

Four files are written on the tape, which is blocked with a blocksize of 
2400 bytes: 

File 1, which contains the 18 modules of the LCP and the overlay structure 

File 2, which contains the control cards required by the linkaqe editor 

File 3, which contains the sample proqram written in FORTRAN 

File 4, which contains the object module LBLNK 

CREATING THE LOAD MODULE 

The user must perform the followinq steps: 

1. Transfer file 2 to cards to obtain the control cards required by 
the linkaqe editor. The following is an example of the cards 
needed to do this: 

IIABC 
II ABA 
IISYSPRINT 
IISYSUTI 
II 
II 
IISYSUT2 
IISYSIN 

PUNCH 
I. 

JOB 
EXEC 
DO 
DO 

DO 
DO 

4727,SMITH,MSGLEVEL-l 
PGM-IEBPTPCH 
SYSOUT-A 
UNIT=2400,LABEL-(2,NL), 
VOLUME-SER-888888,DISP-OLD, 
DCB-(RECFM-FB,LRECL-80,BLKSIZE-2400) 
SYSOUT=B 
• 

C 
C 

The control cards obtained contain all the information required 
by the linkaqe editor, i.e., names to be used for the load module 
to be created, etc. 

so 



2. Deblock file 1 using the IEBG~WE~ utility program. 

~. Modify the control cards, if ~equire~. (~ee it~m 1 of the ~ect;on 
"Creating the Load Modules" under "Programs on T'lisk Pack. It) 

4. Add a 1* card to the control cards ohtaine~, an~ crea+~ a parti
tioned data set (DSNAME=FORLCP) containinq t.he tcp (member name= 
tCP~OR~), using the 18 modules in file 1 as input to the linkaqe 
editor. 

l!2t~: 't'he same procedure will be used when rnaintaini.ng the t,("p~ in thi s 
case, the input to the 1inkaqe editor will consist of the updated 
modules, also delivered in ohiect form. 

U~ING ~HE FUNC~ION LBLNK 

When e~ecuting the PL/I program and if the option ~tK7F has been used 
during the conversion, file 4 must be copied onto a ~isk pack in order 
to be used. ~he following is an e~ample·of the card~ neede~ t.o do this. 

IIAB JOB 

IIA EXEC 

IISY~IN DD 

II~YSPRrNT DD 

IISYSU'l'2 

II 

II 

II 

IISYSU~1 

II 

II 

nD 

DD 

4727,SMI~H,M~GLFV~t=r 

P~M=T.EBGENER 

DUMMY 

SYSOUT=~ 

DIS~=(NFW,K~FP),UNI~=?~1', 

DCB=(F!CPM=F,L~~CL=80,BLKSI"P=80) , 

SPAC~= (T~K, (1,1» 

UNI~=2400,L~BEL=(4,NL) , 

VOLUME=S!~=888888,DI~P=OLD, 

DCB=(RKCF~=F~,LRECL=80,~tKST2~=2400l 

c 

c 

c 

c 
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~he following control CAr~s must h~ su~pliAd bv th~ "s~r to AYPcut~ th~ 
LCP. ~he standard options are un~erlined. 

II~B 

IIJOBLIB 

II 
II 
II 
II~~SPCH 

IISYSIOERR 

IISYSPRN~ 

IISYSU~' 

115YSU~2 

IISYSIN 

JO~ 41'7,SMT~H,~S~tF.VF.L=' 

DD DSN~M~=pn~Lco,nI~o=OLn,UNI~=2~'1,VOLry~~=~EP=~YYYYY 

FY~C oG~=LCO~O?~,~~~~='!nY!£!'NO~nU~cp,n~C~'~2~!£!, 
~~~'!:£nI£,F.1~~~~'!Q!!:!]!,CHAR481£H!!22, 
Bt~7.~'NQ~&!!!,SIzr=yy.~xy.x' 

DD 

DD 

Dn 

DD 

S150UT=B 

SYSOU~=~ 

SYSOU~=~,DCB=(REC'~=V~,BLK~!~R=129.LP~~t="~ 

Pa~ameters defining a work data s~+.. s~~ also 
the note on +'h~ pa~ameters SPACE an~ DC~. 

~s for SYSU~' 

Parameters defining source input data set 

I (startina in column 1) List of subprogram names created ~y the 
user that ma+ch FO~~RAN TV math~matical function names 
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and of data-set-numhers to be decl~red ORIN~. Names 
and number~ may be mixed, hut must be ~eparatpd bv com~a~. 
r , 
1 , 
L 

SPACE 

DCB 

SPACE 

DCB 

~his parameter depends on the length of the 
POR~RAN source program to he converte~ 
One cyltnde~ is required for 120 cards o~ source 
program or subprogram. 

~his parameter has the following form~ 
DCB=(DSORr,=DA,KEYLEN=9) 

O~e cylinder. is required for ~OO cards 
of source program 

~his parameter has the following form~ 
DC~=(DSO~~=DA) 



ll1'h-fIg~!§!in~: Tn batch processing, the spaces uqed on the d~s~ a~p 
the same. ~herefore, to estimate the numher of cylinders r~quired, th~ 
total number of cards in the batch should not be ta~~n into considera
tion, but only the number of cards in the largest proqram in th~ h~tch. 

!t!C CARD O~~IONS 

~he following options can be speci~ie~ in the PARM fteld of the E~~r. 
card. If no option is specified, the standard option (underline~) is 
assumed. 

~he total length of the options indicated between apostrophes tn thp 
PAR! field must not exceed QO characters, commas included. Because of. 
this limitation, the LCP accepts abbreviated options (indicated between 
parentheses in the following text) : 

• NOSOURCE or ~y!£1 (NS or ~) 
This option specifies whether the FOF~~AN source program is to he 
listed on the device indicated by the SY~PRWT DD card. 

• D!CK or !Q~E£~ (D or ~) 
~his option specifies whether the PL/T. program is to be punched on 
the device indicated by the SYS~CH nn card. 

• BCD or l1£nI£ (B or E~) 
This option specifies the character code of the ~O~~RA~ source pro
gram and, consequentl" that of tfte LCP output • 

• CH1R48 or £H!!22 (C48 or ~) 
This option specifies which character set is to be used to l\st the 
converted proqram. 

• EXTREF or iQJXT!!l (E or IE) 
This option specifies whether t.he name changes in the PO~~~AW source 
program are to be listed on the device indicated b, the S'S~Rn~ DD . 
card. 

• BLKZR or !~~~ (B1. or !~1) 
This option specifies whether the external f.orm of numeric input 
data must be processed during execution of the PL/I proqram; if this 
is the case, the function LBLN~ is used for the conversion of E-, F
and I-format items. 

• SI!E=xxxxx or ~IZl=11~Q 
~his option specifies the main storage si~e that is available t.o the 
LCP. ~he minimum size of main storage is 71680 bytes~ thi~ is the 
standard si2e for the purposes of this option. If the user~ 

1. Specifies a smaller value, it is ignored and the stan~ard si~e 
is assumed. 

2. Specifies a value greater than 11680. rhis will result in an 
improvement in performance. 
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LCP CONTROL CARDS 

These cards, if necessary, are placed after a SYSIN DD statement and 
between programs in batch processing. These cards contain: 

• / in column 1 

• Starting in column 7: 

1. The subprogram names created by the user that match FORTRAN IV 
mathematical function names (from the list given in appendix 
B); these names are not changed by conversion. 

2. The data set numbers that he wishes declared with the PL/I 
attribute PRINT. Any numeric field of up to two digits is con
sidered as a data set reference number. Note that the PL/I 
file FT06F01 (data set number=6) is automatically declared with 
the PRINT attribute. If the user wishes to override this 
declaration, he must specify 0 as the data set reference 
number. 

After any necessary hand changes are made, the converted PL/I target 
program may be used with a normal set of control cards for PL/I pro
grams, for example, IBM supplied catalogged procedures such as PL1LFCLG. 

If the user chooses the option BLK~R during the conversion run, he 
must link edit the LBLNK module when executing his target program. He 
will have to add the following control card for the link edit step: 

IILKED.SYSIN DD DSNAME=LBLNK,DISP=OLD,UNIT=SYSDA,VOLUME=SER=xxxxxx 

where xxxxxx is the volume serial number of the disk Fack containing the 
LBLNK obiect module. 
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This appendix contains the list of messages that may be issued during 
the execution of the LCP. In each messages, xxxx represents an identi
fication number of up to four digits which appears to the right of the 
converted line in the output listing and in the corresponding card image 
if the option DECK has been specified. The last digit of this number is 
that of the ten positions; the units position is not printed. 

IPB0011 READ OR WRITE STATEMENT 
PL/I AND FORTRAN RESULTS MAY DIFFER rN £INE xxx x 

EXE!~n~!iQn: If the READ or WRITE statement contains indexed 
I/O lists and/or arrays, and the FORMAT statement referred to 
contains literal data or an A- or H-format code, conversion of 
these items is incorrect. 

In the conversion of a READ or WRITE statement using NAMELIST, 
it should be noted that: 

• A DRFINED item cannot appear in the data list in PL/I. 

• On input, no search is made for a specific NAMELIST name 

~~gYi£~Q_!f!iQn: For transmission of a character string appear
ing among the values of an indexed list or of an array, the user 
should: 

• On input, create a dummy variable containing the character 
string and insert it in the list. 

• On output, either proceed as above, or insert the character 
string itself in the list. 

For a DEFINED item appearing in a data-list, the user should 
replace this item by a dummy variable both in the data list and 
in the data. 

IPB002I ENTRY STATEMENT 
PL/I AND FORTRAN RESULTS MAY DIFFER IN LINE xxxx 

~!E1~n~liQn: On entry to a function or a subroutine, initiali
zation of parameter made on a previous entry may be lost. 

~ggy!£gQ_!£1!Qn: If needed, the user should insert additionnal 
dummy formal parameters or use dummy static variables. 

IPB003I ASSIGNED GOTO STATEMENT 
PL/I AND FORTRAN RESULTS MAY DIFFER IN LINE xxxx 

~!E!~n~1iQn: An assigned variable cannot be used for any pur
pose other than for the assigned GOTO statement. 

]~gYi£gg_!£liQn: If a label used in an ASSIGN and in an 
assigned GOTO statement is also used as a variable elsewhere in 
the program, the label should be changed. 
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I IPB004I COMMON/EQUIVALENCE STATEMENT 
PL/I AND FORTRAN RESULTS MAY DIFFER IN LINE xxxx 

~zE!sns1iQn: In general, the conversion of integer variables 
two bytes in length and of logical variables will result in in
correct addressing. This may also apply to elements with the 
CHARACTER attribute. 

g~guif~g_!£~iQ~: The user should insert additional dummy 
variables to provide correct alignment. 

IPB005I ARITHMETIC ASSIGNMENT STATEMENT 
PL/I AND FORTRAN RESULTS MAY ~IFFER IN LINE xxxx 

~!.Ela.n~1.iQ!l: The right-hand part of the assignment 'sta tement is 
an expression of REAL type and the left-hand part is of INTEGER 
type. Due to difference of implementation, the results of the 
truncation may differ. 

B~~Yi£gg_!£iiQ!l: It is the user's responsibility to check 
whether truncation due to conversion gives the expected result. 
The built-in function CEIL may be used if the expected result is 
not prod uced. 

IPB006I SUBSCRIPT 
PLII AND FORTRAN RESULTS MAY DIFFER IN LINE xxxx 

~Z.El~E~1iEn: A subscript expression contains the operators ** 
and/or /, or a left parenthesis. 

B~~gi£~g_!f!iQn: If the subscript contains integer division, 
the user should insELt the built-in function TRUNC. If it con
tains a subscripted variable, the user must reverse the order of 
the subscripts. The operation ** may give a result of FEAL 
type. The user must verify that the result of the truncation is 
correct. 

IPB007I FeRMAT STATEMENT 
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PL/I AND FORTRAN RESULTS MAY DIFFER IN LINE xxxx 

~!E!~Q~1iQQ: PRINT and non-PRINT files have the same format, or 
one (or more) of the following items is detected: 

• G-, Z- and 0- format codes (not converted) 

• P-scale factors associated with E- or D-format codes (not 
converted) 

• L-format code. 

1. PRINT and non-PRINT files: 

The user must specify two FOR'l1AT statements, one for PRINT files 
and another for non-PRINT fi~es. 

• G-, Z- and O-format codes: 

The user must replace these format codes by a type acceptable to 
PLjI. 



• P-scale factors: 

The user should modify the corresponding data 

• L- forma t code: 

Logical data in the external medium must be in a form acceptable 
to PL/I. 

IPB008I SERVICE SUaPROGRAMS 
PL/I AND FORTRAN RESULTS MAY DIFFEP IN LINE xxxx 

lnl~l1s1i.Q!l: This message· is issued when a 'call to subprograms 
EXI~, DUMP, PDUM~, OVERFL, DVCHK, SLITE and SLITET is detected. 

1. EXIT: 
The CALL statement has been converted to STOP if EXIT has no 
argument list. If the user provides his own EXIT proced ure, he 
must modify the converted statement. Otherwise, no action is 
required. 

2. Other service subprograms: 
If the user provides his own procedur~s, no action is required. 
Otherwise, the user may , 
• For DUMP and PDUMP: use the procedure IHEDUMP (or a PUT 

statement) • 
• For OVERFL and DVCHK: use ON-condition OVERFLOW or 

ZERODIVIDE. 

IPB009I LITERAL PASSED AS AFGUMENT IN LINE xxxx 
~~£l~l1~!lQ~: A literal constant may not be passed as an arqu
ment to a subprogram. 

]~gYirgg_!£!iQn: The user should declare with the CHAPACTER(*) 
attribute the corresponding parameter in t.he called subprogram. 

I IPB010I HEXADECIMAL/OCTAL CONSTANT NOT CONVERTED IN LINE xxxx 

E~gYiI~g_A£!i~D: The user should modify the type of the 
constant. 

t IPB011I MATHEMATICAL FUNCTION NOT CONVERTED IN LINE XXIX 

~~.E1E:nE:.!:i.Qn: This message is issued when the mathematical 
FORTRAN functions DIM, IDI~l, HOD, AMOD, DMOD, SNGLE, and DBLE 
are invoked. 

1. SNGLE, DBLE: 
These functions should be replaced where they appear by the PL/I 
built-in function PRECISION. 
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2. DIM, 101M: 
These functions should be replaced by the expression 

conv<argument1>-MIN(conv<argument1>,conv~argument2» 

3. MOD, AMOD, DMOD: 
These functions are converted using the PL/I built-in function 
MOD. If the first argument could be lower than zero, the user 
must replace the conversion by the expression: 

conv<argument1>-TRUNC(conv<argument1>/conv<argument2» 
*conv<argu ment2> 

1 IPB0121 DATA SET REFERENCE NUMBER IS VARIABLE IN LINE xxxx 

EXEla~~iion: A data set number in the FORTRAN statement is an 
integer variable. The statement is not converted • 

.B~g:u!:~g-!£.t!Q!!: The user may simulate the effect of FORTRAN by 
using a series of IF statements to test the values of the data 
set reference number. For example: 

FORTRAN 
WRITE(N,10) <data list> 

.R1LI 
IF N=1 THEN PUT (FT01F01) EDIT (conv<data list» (R (EXTLAB10); 
IF N=2 THEN PUT (FT02F01) EDIT(conv<data list» (R(EXTLAB10») ; 

IF N=p THEN PUT(FTOpF01)EDIT(conv<data list» (R(EXTLAB10)}; 

where p is the maximum number of data sets 

I IPB0131 FORMAT REFERENCE IS ARRAY NAME IN LINE xxxx 

~~l~~~!i~~: A FORMAT statement is referred to by an array 
name. The statement is not converted. 

~~Bi~~g_!£!i~~: Attach the FORMAT statement to the input/ 
output statement. 

1 IPB0141 BINARY DATA TRANSMISSION IN LINE xxxx 

EAEla~2!i2n: Binary data transmission is indicated in the 
FORTRAN statement. The statement is not converted. 

~~~!!:~g_!£tiQ~: Use the PL/I RECORD I/O facility. 

IPB0151 BACKSPACE, REWIND, OR END FILE AT LINE xxx x 
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~~!~nA1i~ll: The FORTRAN statement is a BACKSPACE, REWIND, or 
END FILE statement. The statements BACKSPACE and END FILE are 
not converted; the statement REWIND is converted into the PLII 
statement CLOSE, but the tape may be incorrectly positioned as a 
result. 



IPB016I STN~ACTICAL !RRO~ IN LINE xxxx 

I!Rllnl!i2n: A FORTRAN statement is syntactically incorrect. 
It is not convert-ed. 

l!9gi,ed AS1l2n: Suppress error. 

IPBO'7I EQUIVALP.NCE STATE"ENT. CONVERSION WI~R Dr.FIWED T~E~ ~lY PROn"CE 
MESSAGE A~ CO"~ItlTION. 

~IEllnl1i2a: The conversion of the ~OUIVAL~wC~ statement uses a 
PL/I (F) compiler facili~y; at. compilat.ion t.ime an error messaqe 
may be issued if the attributes of the DEF!N~D item differ from 
those of the base item, but execution is not prevented. 

tPB018I THE FOLLOWING STRING NOT tDENTIFIED AS AN O~~ION - ~~~~T~~~ 

llRlAnl~i2n: ~he LCP is processing the option list passed to it 
as a parameter, when it finds a character string that it cannot 
identify as an option. ~he unidentifiable character string is 
ignored. 

!~Slll!£2~-A£~!2D.: Correct the erroneous parameter. 

IPBO'9I FILE SYSUT2-INEXPLICABLE T/O ERROR 

E~p!!n!!!2n: one of the following T/O errors has occur~ed: 

• Space allocation for SYSU~2 insufficient 
• Permanent 1/0 error on disk. (Hardware fault) 

f~gy!£ed-A£t!2n: In first case, increase SY~U~? space allocR
tion. In second case, change disk or disk-drive. . 

121!: This message is always followed by the completion code 
lB~ND uoo. 
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The methods of entering data differ, in certain res~ects, in FORTRAN and 
in PL/I. 

Where applicable, the user should therefore modify the oata as 
follows: 

1. For numeric data, the option BLKZR automatically makes the follow
ing alterations: 

• Plus sign in BCDIC (&) is replaced by + 

• D is changed to E 

• An all blank field is replaced by 0 

• If a blank appears after E, a + replaces it 

• other embedded and trailing blanks are replaced by zeros. 

For other types of data, the user must do his own modification. In 
particular, it must be noted that the PL/I (F) compiler does not 
accept an exponent of more than 2 digits. 

2. The items of FORTRAN logical data TRUE (or T) and FALSE (or F) 
should be changed into 1 and 0 respectively. 

3. Data pertaining to a FORTRAN NAMELIST statement should be modified 
to ensure that: 
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• The NAMELIST name is suppressed and the end-of-data group 
(&END) is replaced by a semicolon. 

• The repetition factors, if any, are expanded, and each value in 
a data list assigned to the corresponding element of the array. 

• The order of subscripts attached to variables is reversed. 

• The data must be in EBCDIC. 



~he disk pack or the tape distributed by I~" contains, in additton to 
the LCP, a sam~le program written in ~OR~R~N IV. ~he purpose of the 
sample program is to demonstrate the working of the tcp an~ to illus
trate the explanations given in the various sections of this manual. 

once the load module for the t.CP has been created, there are three 
steps to be performed: 

1. Extraction of the sample program with its associated data from the 
disk pack or tape, and transfer onto punched cards 

2. Execution of a conversion run for the pro~ram 

3. Execution of a compile, link, and go run with the PL/T compiler, 
using the output from step 2 and the data from step 

~hese steps are described in detail in the paragraphs that follow. 

step 1. Extraction of Sample Proqram 

a. 12I-~I!_I!Seivini-~!![_~[A1-0n qls~ 28ck: The FOR~R~N TV 
program and its data are written on the disk pack as a sinqle data 
set (DSNAMEcSAM~LE). ~he following is an example of the control 
cards required to obtain the punched cards: 

//AB JOB q727~SMITH,MSGLEV!L=' 

/IABA EY.EC PGMcIEBP~~H 

IISYSPRINT DD 5YSOU~=A 

IISysQT2 DD SYSOUT=B 

//SYSUT1 DD ONIT=2311, C 
II DISP=OLD, r. 
// DSNA~E=SAM~L~, ~ 

II VOLUME=SER=FLCPRS 

/IS!STN DD * 
PONCH 
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h. lQ.LJ!§!I§_!~ei!inLtheiLEr2!l!a!!!.-2!Lta~: "'he FOR"'IUN TV progralft 
and its data are written on tape as a single file. "'he following 
is an example of the control cards required to obtain the punched 
cards: 

IIAB JOB 4121,SMIT~,MSGLEVEL=1 

IIABA E~EC PG "'=IEBl?"'l?CH 

I/SYSPR!N'Y' DD SYSOU~=A 

IISYSU'1'1 DD UNT'1'=2400,LA~EL=(~,NL), ~ 

II VOLU~P=S~~=888888, c 
II DCB=(PECPM=FB,LRF.CL=80,BLKSI~~=2400' 

IISYSU"'2 DD SYSOU'T'=B 

IISYSIN DD * 
PUNCH 

1* 
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step 2. PrograM Conversion ~un 

~he following is an e~ample of the cont.rol cards required for a pro
qram conversion run: 

IIAB 

IIJOBtlB 
II 

lIE 

IISYSPRNT 

II~YSIOERR 

IISYSU"'1 
II 

IISYSU'1'2 
II 

IISYSPCH 

IISYSIN 

JOB 

nD 

EIFC 

DD 

DD 

DD 

DD 

DD 

DD 

4727,SMITH,MSGtEVEt=1 

DS~AME=FO~tC~,nI~p=otn,uNl~='~", 
VOtUME=SP.R=XyXXXX 

SYSOU'f'=A 

DSWA"E=U~2,SPACE=(CTt,(~,», C 
DCB=(DSORG·DA,KP,YtFN=9),UNI~2~" 

DSWA"P,=U"3,S~ACF.-(CYL, (2,) l ,nCB=(D~ORG-DA) , CO 
UNr",= 2311 

SYSOUT-B 

* 

Since the option SOU~CR appears in the ?~~C card, a listinq of the 
FOR'f'RAN source program and of its translation into Pt/! shoul~ appear on 
the prin~er as follows: 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

FORTRAN IV TO PL/I tC~ • V1LO 

SI!UL~ANEOUS EQUATION ROU~IN! 
THE POLLOWING DA~A SHOULD 

PlATRI1: A 
4.2150 -1.2120 1.1050 

-2.1200 3.5050 -1.6320 
1.1220 -1.3130 3.9860 

3.2160 
1.2470 
2.3456 

MATRIX B 

BE OU~PU' BY THE PROGRA~. 

C 0.2916 0.083~ 
0.3836 
0.1029 

A-INVER~E 
-0.0467 

C O. 1632 o. 1118 
C -0.0283 O. 3009 

SOLU't'ION "Att''RIX C 
C 
C 
C 

c 
c 
c 
c 
c 
c 

0.9321 
1.2655 
0.7429 

DIMENSION A(10,10),1.(10),B(10) 
301 PO~"AT(1H1,10~,15HINCO"~ATIBILI!Y) 
302 FORMATe1H ,10~,41H!ORE EQUATIONS THAN UNKNOWN~-NO SOLU~IONS) 
303 FORPlAT(1H ,10~,46HPlORE UNKNOWNS THAN !QUATIOI~-S"VE~AL ~OtUTIOWS) 
304 FORMAT(1HO,10X,15HSOLUTION MAT~It) 
305 FORPlAT(1H1,10X,8HMATRIX A) 
306 FORMAT (1HO, 101:, 8HMATRIt B) 
307 FORMAT(1HO,08X,10H A-INVERSE) 
308 ~ORPlAT(1H ,101.,24HDIAGONAL ELF.PlENT IS ?!'O) 

12 FORMAT (6110) 
'READ (5,1~ M1,Pl2,L1,L2,N1,N2 

M1 = NO. OF ROWS OF A 
M2 • NO. OF COLS OF A 
L1 = NO. OP ROWS OP t 
L2 • NO. OF COLS OF X 
N1 • NO~ OF ~o's OF B 
N2 • NO. OF Cots OF B 

13 FORMAT (7F10.4) 
17 ~OR!AT (10F10.4) 

IP (N2-1) 63,64,63 
64 IF (L2-') 63,65,63 
65 IF (L1-M2)63,66,63 
66 IP (M1-N1)63,11,63 
63 W~ITE (6,301) 

GO/TO 2 
11 N-M1 , 

N="2 
I" (Pl1-M2) 91,14,93 

SA Ml)'RO 10 
~AfIIIPPO'O 
C:;A"~'030 
~~fIIIO'R040 
~~flfPPO~O 
,~API~'ROf;O 
q~flfl)R070 

SUI~"080 
S~"PR090 
~A"~'100 
SAPl°'R110 
q'~l)R120 
~A"l)'R130 
S~"PR1QO 
SA"P~150 
SAPlP'R160 
~AMPR170 
SAPll)"180 
SAflfP'R190 
~AM~~200 
C;AMP'R210 
SAPlPR'20 
C:;A"~""30 
SAfIIP'R24n 
~AMP"250 
SAPlPR?60 
SAfII~'R270 
~'II!PR280 
~AflfPR?90 

SAMP~~OO 
<;Al'IPR310 
SlMO'R~20 
~AMPR~~O 
SAMPR".140 
C;A~P~350 
C:;~IIIIPR~60 
c;API~'R~70 
C;APlPR:-80 
C;AMP~~90 
SA"P~400 
C;APlPR410 
SA"l»'R420 
~U'PR4:-0 
~AfIIIPR440 
SAprPR4-;O 
<;lPlOR460 



~1 WRI TE (t,3C2) SAMPR470 

GC TO 2 SAMPR480 

CJ3 WRITE (6,303 ) SA MPR490 

GO TO 2 SAMPR500 

14 WRITE (6,305 ) SAMPR510 

DO 7C 1= 1, N SAMPR520 

READ (5,13) (A (I, J) ,J=1 ,N) SAMPR 530 

WRITE (l:,17)'A( I,J),J=l,N) SA~PR540 

7C CON TlNlE SAMPR5'50 

a<; FCRt-AT (FlO.4) SA MPR 560 

WRITE· (6,306 l SAMPR 570 

READ ( 5 ,se;) (8 ( I ) ,I =1 ,N) SAMPR5RO 

WR IT E (l:,S9HS( l),I=l,N) SAMPR590 

2C DC 12 C l<=l,t'I SAM PR 600 
O=A(K,K) SAMPR6l0 

IF (C )4C.200,40 SAMPR62C 

4C A(K,KJ=l.C SAMPR630 

5C CC 6C J=l,f\/ SA MPR640 

60 A(K"Jl=A(K,JJlD SAMPR650 

IF(K-f\/,aC,130,130 SAMPR660 

80 lK=K+l SAMPR670 

DC 12C I=IK,N SAMPRl:8C 

C=A(l,K) SAMPRf,90 

A'I,K)=O.C SAMPR7CO 

CC 12C J=1,N SAMPR710 

12 C A(l,J)=A(l,J'-CC*ACK,J}) SAMp·R 7 2C 

130 lK=~-l SAMPR730 

DC lac 1<=1,11< SAMPR 740 

lAC 11=K+1 SAMPR750 

DC lac I=Il,N SAMPR7l:0 

C=AtK,1) SAfJPR770 
A(I<,l)=O.O SAMPR780 

l1C cc Ise J=I,N SAMPR790 

18C A(K,JI=A(K,JJ-(O*A(I,JI) SA MPR800 

GC TO 2C2 SAMPRR10 

2ee WR I TE (6,308 , SAMPR A20 

GC TO 2 SAMPR830 

2C2 WRITE (6,307) SAMPR 1140 

CC 201 1= 1,N SA~?P850 

wRI TE ( t ,17) ( A ( 1 , J) , J= 1 , N) SAMPR86(1 

2Cl C((\.TI(\.LE SA MPR 870 

40C CC 21 1= 1, N SA~1PR8BO 

)(u=c.o SA MPR s<:;n 

CC 21 K= 1, N SAMPR900 

21 X (I )=X( I HA( I,K )JI<8(K) SAMPRCIO 

4C 1 HITE(t,3C4' SAMPR 9'20 
WR IT E (6,89)(X(I),I=1,N) SAMPPC)3 C 

2 C A.L L E)Cl T SAMPP940 
STCP SAMPR950 
END SAM PP9AO 
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(NCZERCCIVICE): ~AINFRC: PROCEDURE OPTIONS(MAIN); MAIcnnln 
DECLARE IK FIXED BINARY(3U STATIC,!l FIXEC BINARY(31l STATIC,N2 MAIC002Q 
FIXEC BINARY(3U STATIC,Nl FIXED iHNARY(3U STATIC,L2 MAI000':3 n 

FIXED BINARY(31) STATIC,Ll FIXED BI~ARY(311 STATIC,M2 MAI00040 
FIXED rlINARY(311 STATIC,M1 FIXED BI~ARY(31) STATIC,O MAI00050 
FLOAT BINARY STATIC,K FIXED BINARY(31) STATIC,J FIXED BINARY(31) MAI00060 
STAlIC,N FIXED BINARY(3U STATIC,! FIXED BINARY(31) STATIC,B( MAI00070 

10) FLCAT BINARY STATIC,X( 10) FLOAT BINARY STATIC,A( MAICCGRO 
1C, 10) FLOAT BINARY STAT IC; MAl CCClC;O 

DECLARE DU~M008 ChARACTER( 15) INITIAL( 'INCOMPATIBILITY'); MAICCl~O 
DECLARE Du~MC07 CHARACTER( 41) I~ITIAL('~CRE EQUATIONS T~AN UNK~OMAI~0110 

wNS-NO SClUTIGNS'I; ~1AIC0120 
DECLARE UL~M006 CHARACTER( 46) INITIAL('MDRE UNKNOW~S T~AN EOUATIMAIC~130 

C~S-SEVERAL SOLUTIONS'); MAI00140 
CECLARE DUMM005 CHARACTER( 15) INITIAU'SOLUTION MATRIX'); MAI00150 
CECLARE CUMMC04 C~ARACTER( 8) INITIAL< 'MATRIX AI}; MAIC0160 
CECLARE CU~M003 Ct-ARACTER( 8) INITIAU'MATRIX BI); MAIC0170 
DECLARE DU~M002 CHARACTER( 10) INITIAL<' A-INVERSE'); M<\ICCI80 
CEClAFE DU~MC01 C~ARACTER( 24) INITIAL('OIAGONAL ELEMENT IS ZEq~'MAIcrl~r 

) ; 
CECLARE LBlNK ENTRY(FIXED BINARY)RETURNS(FIXEO BINARY); 
CECLA~E(FT06F01)PRINT FILE; 

1* 
1* 

SI~ULTANEOUS EQUATION ROUTINE*I 

1* 
1* 4.215C 
1* -2.1.2CC 
1* 1.1220 
1* 
1* 
1* 
1* 
1* 

3 • .2 HO*I 
1.247C*1 
2.3456*1 

1* C.2<;1(; 
1* C.1632 
1* -C.C2E3 
1* 
1* 0.9321*1 
1* 1.2655*1 
1* C.742S*1 

T~E FCLL(WI~G CATA ShCULC BE OUTPuT BY THE PROGRAM.*I 

-1.2120 
3.5C5C 

-1.313C 

C.Ct33 
C.3836 
0.lC29 

MATRIX A*I 
1.1C50*1 

-1.E:320*1 
~.C;8(;O*1 

MATRIX 8*1 

A- I N V E R S E* 1 
-C.C467*1 

C.1118*1 
C.3C09*1 

SOLUTION MATRI)(*I 

t)clLAb3Cl:FCRMAT(PAGE,X(lC) ,A(l5)); 
EXTLAB302: FORMAT (COLuMN( 1),)« 10) fA (41) ) ; 
EXTLAo303: FORMAl(COLUMN( 1), X( 10) ,A( 4f» ; 
EXTLAE304:FORMAT(SKIP(2),X( 10),A( 15»; 
EXTLAE305:F(~~AT(PAGE,X(10),A(8)) ; 
EXllAt30b:FCF~AT(SKIF(2),X(10),A(8)j; 

EX llA B 3 C 7 : F (R MAT( SKI P (2) , X (08 ) t A ( 10 ) ) ; 
t><TLAb3Cc:FCR~AT(COLLMN( 11 txt 10) tA(24)); 
tXTLAB12:FORMAl(COLuMN( 1) ,6 F (lBLNK( 10»); 
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MAIOO?00 
MA JOono 
MA I (l()??0 
MAl CO~3('\ 
M~IC1)240 

MAICO?50 
f.lAIO(l?60 
MAIClo:no 
MAIO"280 
MAI00290 
MAIOCl":)'on 
MAIC0310 
MAICtJ320 
MAIC03":),(I 
MAI,)0"340 
MAIO,)350 
MAI00360 
~AIO',)37() 

M<\J 00380 
MAICC3C;O 
MAIC0400 
MAIO('410 
MAI00420 
MAIOQ43 n 

MAIO'J44Q 
M~I 00450 
MI\TCC4(;(' 
MAIC'J47n 
M<\ICOi.80 
MAIon4Qa 



G t T F I L t: ( fTC ~ f J 1) t 0 1 T ( tv' 1 , tv' 2 ,ll ,l 2 , ~ 1 , I\,? ) ( >.J ( t. X 'r L ~\ t' 1 ',' ) i : 
1 ;.:: ,.." 1 N iJ. LJ F k. C t.J S 0 F A~' 1 
I~ ~2 ~(. (F eClS LF A*I 
1* II ~C. LF kCwS CF X*I 
1* l2 ~C. CF eClS CF X*I 
1* Nl f\C. (F R(v.S Of B*I 
1 * 1\ 2 I'i c. (F C C L S OF 8* 1 , 
tXTlAb13:i-CRtJAT(CGLUMN( U ,7 F( LBLNK( 10) ,4); 
EXTLAB17:FORMAT(COLuMN( l),IC F( 10,4); 

IF(f\2-1)~= 0 TfEN GU TO EXTLABt3; 
tXTLAe64:1F(L2-1J~= 0 TfEN GO TO EXTLAB63; 
lXTLAB65:IF(Ll-tJ2),= a TfEN GO Te EXTLAP63; 
tXTLABct:IF(tJl-~l) = 0 TfEN GO TO tXTLA811; 
t:XTLAbl:3:PLT FILE(fT06FOUEulT(OUf'I""CCb) (R(EXTLAF.301); 

GOIO EXTLAJJ2; 
EX I LAB 11: N=M 1 ; 

N=tJ2 ; 
IF(tJI-M2) = 0 ThEf\ Gu TO EXTLAE14;fLSf IF(MI-M2) > C THEN ~c TO 

r"'AI~),::,c:;r.n 

MAIC'r.~'l" 

~"'A I C r'')2 r 
MAICC5"3 r 

~~Ir""~4r 

MAI0055" 
M~.IO()5fn 

MAIOl)1)70 
~AI!)0580 

MAI005°!) 
MAIC0600 
MAlcrf1f1 
MAIOOt70 
MAIOCl6?O 
MAI00640 
MAIOnf!'5 n 

MAI(,OA6'1 
MAI0.0t.7:' 

EXILAE93; MAIco~er 

EXILABSl:FLT FILE(fTC6F01)ECIT(CUMM007t(P(tXTLAB302J); MAIC~6~0 

GCIC EXILAb2; MAIC07C n 

E:XTLAbS3:PLT FILE(FI06FOl)EOiT(OUf,.4~006) (P(EXTLAB303); MAIO(,71r) 
GUTG EXILAB2; MAInO?2G 

tXTlAt314:PLT FILE( FT06FCUE01T(OUMMCC4) (fdEXTLAB3C51); ~AIC'073" 
C( 1=1 TC MAX(1,N); , MAIC074" 

IPBOO!I GET FILE(FT05Fbl)ECIT«A(J,I) co J=l TLl f>lAX(1,\!)))(R(EXTLAb13)); MAIC075r 

IPBOOlI PuT FILE(FT06FOl)EDIT((A(J,I) CO J=l TO MAX(1,NHHR(EXTLARl7); !'-1AIC,";7t." 
L~llAB7C:; MAI0877" 

~NO; MAIOG7Sf 
EXILAB8S:FORMAT(COLUMN( 1J ,F(LBLI'1K( 1C),4»); MA1()~790 

PUT FILE(FT06FCl)EDIT(DUMMCC3) (R(E)CTLAt33C6)}; ~AIOORrr 

IPBOOlI GET FILE(FT05FOl)EOIT«B(I) DO 1=1 TO MAX(l,N)(R(EXTLAB89)); MAIC('81r 
IPBOO!I PUT flLE(FT06FOl,)ECIT«8(I) DO 1=1 TO MAX(1,N»)(R(EXTLA8pO»); MAIC082f1 

EXILA82G:CC K=l T~ tJAX(l,~); MAICC83C 
O=A(K,K) ; MAICCP4~ 

IF(C) = 0 ThEN GO TC EXTLAB200; MAI0085" 
EXILAB4C:A(K,K)=1.OEC ; MAIC086n 
EXTLA850:CO J=l TO MAX(l,N); MAI00870 
EXTLAB60:A(J,K)=A(J,K)/0 ; MAI00880 

E~C; MAIOCR9C' 
IF(K-~»= 0 TfEN GC TC EXTLAB130; MAICOr.:CO 

EX1LAB80:IK=K+l ; MAICoc10 
00 l=IK TO MAXCIK,N); MAI00920 
J=A(K,I) ; MAICC930 
A(K, I )=C.CEC ; MAI00940 
CC J=1 Te MAX(l,N); tJ.AICC950 

EXTLAEI20:A(J,1)=A(J,I)-(C*A(J,K») MAIC0960 
Ef\C; MAICC'970 
E~[; MAlcr9~0 

ENC; MAICC~~0 
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I IPBOOII 

\
. IPBOOII 

IPB0081 

E)lLAB13C:I~=~-1 ; 
00 K=l TO MAX( 1 ,I K) ; 

EXTLAB14C:Il=K+1 ; 
CO 1=11 Te MAX(I1,N); 
C=A(I,K.) ; 
ACl,K)=O.OEO ; 

EX1LAB17C:OC J=l lC ~AX(l,N); 
EXILAB1€(:AeJ,K)=A(J,K)-eC*A(J,I» 

I::ND; 
END i 
EN C; 
GLTO EXTLAB202; 

EXTLAB200:PUT FILE(FTC6FOIJEDIT(DUMM001)(R(EXTlAB308»; 
GCTC EXTLAE2; 

l::)lLAB202:Pl.JT FILECF106F01)EDIT(CUMM002)(RCEXTLAB307»; 
001=1 10 MAX(1,N); 
Pl.JT FILE(FTOtFCUEDIT«A(J,I) DO J=1 Te MAX(1,N»)CR(EXTLAB17»; 

EXTLAB201:; 
Et\Ci 

EXTLllt400:C( 1=1 TC MAX(1,N); 
X(I)=C.OEO ; 
DC K=1 TC ~AX(l,Nj; 

EXTLAB21:)(I)=~(I)+A(K,I)*B(K) 

I::ND; 
EN C ; 

EXTLAB401:PUT FILE(FTC6FOl)EDIT(DUMMC05)CR(EXTLAB3C4»; 
PUT FILE(FT06FOl)ECIT«X(I) DO 1=1 TO MAX(1,N»)HR(EXTlAB89»); 

EXTLAB2:STC;J; 
DISFLAYCISTCP I);STCP; 
Et\Ci 

~IlRf\;It\G MESSAGES 

IPBOOII READ CR ~RITE STATE~Et\T 
PL/I At\C fC~TRAN RESULTS MAY DIFFER IN LINE 

0015,((16,((81,OC82,0116,0126 

IPB0081 SERVICE SL8PROGRAMS 
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Pl/I At\C FO~lRAN RESLlTS MAY DIFFER IN lI~E 
(121 

MAl Clcr;r 
MAIQ1010 
MAIOI020 
~AI01030 

MAl 01 040 
MAIC1050 
MAI01C6C 
MAIOI070 
MAIOI080 
MAIOI090 
MAIOlloa 
~AIOIII0 

MAIOl120 
MAICl130 
MAIOl140 
MAI01150 
MAI01160 
~AI01170 

MAIOl180 
MAICl190 
MAI01200 
MAIC1210 
MAI01220 
MAI01230 
M AI01240 
MAI01250 
MAI01260 
MAI01270 
MAI01280 
MAI01290 



Step 3. Execution of PL/I Program 

A normal compile, link, and go run can be performed, with or without 
the user's cataloged procedure. The following is a sample of the con-
trol cards when using a cataloged procedure: . 

/IAB 

II 

IISYSIN 

JOB 

EXEC 

DD 

2622,SMITH,MSGLEVEL=1 

PL 1 LFCLG 

* 

Card output from step 2: cards MAI00010 through MAI01290 

1* 

IILKED.SYSIN 

II 

//GO.FT06F01 

//GO.FT05F01 

DD 

DD 

DD 

DSNAME=LBLNK,DISP=OLD,UNIT=SYSDA 

VOLUME=SER=XXXXXX 

SYSOUT=A,DCB=(BLKSIZE=129,LRECL=125,RECFM=VA} 

* 

The seven FORTRAN data cards: DATA0001 through DATA0007 

c 
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The output listed on FT06F01 (the printer specified in the above con
trol cards) should read as follows: 
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MATRIX A 
4.2150 -1.2120 

-2.1200 3.5050 
1.1220 -1.3130 

MATRIX B 
3.2160 
1 .2470 
2.3456 

A-INVERSE 
0.2916 0.0833 
0.1632 0.3836 

-0.0283 0.1029 

1.1050 
-1.6320 

3.9860 

-0.0467 
0.1118 
0.3009 

SOLUTION MATRIX 
0.9321 
1.2655 
0.7429 



Where more than one reference is given, 
the first page number indicates the major 
reference. 

actions, LCP •••••••••••••••••••••••••••• 10 
arithmet~c expressions •••••••••••••••••• 19 
arithmetic IF statement ••••••••••••••••• 23 
arran gem en t of array s in storage........ 14 
ASSIGN statement •••••••••••••••••••••••• 23 
assigned GO TO sta tement •••••••••••••••• 23 
assignment 

statements •••••••••••••••••••••••••••• 21 
statements, arithmetic •••••••••••••••• 21 
statements, logical ••••••••••••••••••• 21 

BACKSPACE statement ••••••••••••••••••••• 40 
basic symbols, PLII and FORTRAN 

corresponding ••••••••••••••••••••••••• 43 
blanKS within words..................... 16 
BLOCK DATA subprogram ••••••••••••••••••• 33 

CALL statement •••••••••••••••••••••••••• 32 
character-string format item •••••••••••• 38 
code, h-format •••••••••••••••••••••••••• 39 
coding examples, form of •••••••••••••••• 15 
comments •••••••••••••••••••••••••••••••• 16 
COMMON sta temen t. •• • • •• • • •• • • • • •• • • • • • •• 27 
common variables in EQUIVALENCE 

statement ••••••••••••••••••••••••••••• 29 
complex constants ••••••••••••••••••••••• 18 
computed GO TO statement •••••••••••••••• 22 
conflicts, name, prevention of •••••••••• 13 
constan ts 

complex ••••••••••••••••••••••••••••••• 18 
hexadecimal ••••••••••••••••••••••••••• 19 
integer ••••••••••••••••••••••••••••••• 17 
literal ••••••••••••••••••••••••••••••• 19 
logical ••••••••••••••••••••••••••••••• 19 
real •••••••••••••••••••••••••••••••••• 18 

CONTINUE statement •••••••••••••••••••••• 25 
control card options •••••••••••••••••••• 53 
control cards,LCP ••••••••••••••••••••••• 54 
control format items •••••••••••••••••••• 39 
control information •••••••••••••••••••••• 9 
control statements •••••••••••••••••••••• 22 
conversion output ••••••••••••••••••••••• 41 
conversion problems ••••••••••••••••••••• 13 
corresponding basic symbols, PL/I and 

FORTRAN ••••••••••••••••••••••••••••••• 43 
corresponding functions, PLII and 

FORTRAN ••••••••••••••••••••••••••••••• 44 
creating the load module,disk ••••••••••• 49 
creating the load module,tape ••••••••••• 50 

data, li teral.. • • •• • • • •• • •• • • •• •• • • • • • •• 39 
DATA initialization statement ••••••••••• 33 
data set terminology •••••••••••••••••••• 15 
DIMENSION statement ••••••••••••••••••••• 27 
disk pack,programs on ••••••••••••••••••• 49 
distribution of the LCP ••••••••••••••• 8,49 
DO statement •••••••••••••••••••••••••••• 24 

DOUBLE PRECISION statement •••••••••••••• 33 
DUMP subprogram ••••••••••••••••••••••••• 33 
DVCHK subprogram •••••••••••••••••••••••• 33 

elements of the language •••••••••••••••• 17 
END sta tement ••••••••••••••••••••••••••• 26 
END FILE statement ••••••••••••••••••••.• 40 
ENTRY statement •••••••••••••• ~ ••••••••.• 31 
EQUIVALENCE statement ••••••••••••••••••• 28 
examples, coding, form of............... 1 ~ 
EXEC card options....................... 53 
executing the LCP....................... 52 
executing the PLII target program....... 54 
EXIT subprogr3.m ••••••••••••••••••••••••• 33 
explicit specification statements ••••••• 27 
expressions, arithmetic •••••••••••••••.• 19 
ex pre s si 0 n s, 1 og i :: a 1. • • • • • . • • • • • • • • • • • •• 2 a 
EXTERNAL statement •••••••••••••••••••••• 32 

factor, sc3.le ••••••••••••••••••••••••••• 37 
form of coding exa mples. • • • • • • • • • . • • . • •• 1 S 
form of LCP substitution names •..•.•••.. 13 
format item 

character-string ••••••••••••••.••••••• 38 
control ••••••••••.•••••••••••••••••••• 39 
generalized •••••••••.••••••••.•••••••• 39 
hexadecimal ••••••••••••••.•••••••••••• 39 
logical.. ••• ••••• •••• • • •••• •• •• •• •• • •• 38 
numeric •••••.•••••••.••••••••••••••.•• 37 

FORMAT statement •••••••••••••••••••••••• 36 
FORTRAN programs to be converted, 

characteristics ••••••••••••••.•••••••• 10 
FORTRAN and PLIT, corresponding basic 

symbols ••••••••.•••.•••••••••••••••••• 43 
FORTRAN and PLII, corresponding 

functions •••••.••••.••••.••••••••.•••• 44 
FUNCTION subprograms •••••••••••••.•.•••• 30 
functions 

PLII and FORTRAN corresponding •••••..• 44 
statement •.•••••••••••••••••••••••••.• 30 
LBLNK ••••••••••••••••••••••••.•••••••• 51 

general problems in converting to PL/I •• 13 
gener3.lized form3.t item ••••••••••.•••..• 38 
GO TO statement 

assigned ••••.••••••••••••.••.••••••••• 23 
computed ••••••.••••••••••••••••••• ~ ••• ~2 

unconditional ••••••••••••••••••••••••• 22 

hexadecimal constants ••••••••••••••••••• 19 
hexadecimal format item •••.••••••.••••.. 39 
h-format ::ode •••••••••.•••••••.•.•••.••• 39 

IF statement, arithmeti:: ••.••••..••••••• 23 
IF statement, logical •••.••••••••••••••• 24 
IMPLICIT statement •••••.•••••••••••••.•. 26 
informa tion, control..................... 9 
initialization statement, D~'!'A ••••..•••• 33 
input/output statements ••••••••••••••.•• 34 

character-string format item •••••••••• 38 
control format items ••••••••••••••..•• 39 
g e n era 1 i zed for mat i t em. • • • • • • • . • • • • •. 38 
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hexadecimal format item ••••••••••••••• 39 
integer constants ••••••••••••••••••••••• 17 

LCP 
actions ••••••••••••••••••••••••••••••• 10 
control cards ••••••••••••••••••••••••• 54 
distribution •••••••••••••••••••••••• 8,49 
execution ••••••••••••••••••••••••••••• 52 
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