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CHAPTER 1

INTRODUCTION

1.1 BURPOSE CF THE REEORT

The purpose of this rerpcrt is to descrite an
ecktancement of the SPARKS ¢[frerrccesser and to provide
dccurentaticn for changes made. Enhancerent of SPARKS can be
divided into three 1levels of effort: The £first 1level
ccensists ¢f changes made to the original program which have
rc effect on the actual code prcduced, but adds to the
readability of it. The seccnd level is the removal of
errors which produce improper code cr limitations which
restrict the wuser in its wuse. The third level 1is the
addition of new features. Sore features are totally new
while others are expansions of features already in SFPARKS.
These features allow the user @mcre flexibility, add
readability, and rake some attempt at error recovery. The
dccumentation for all of these changes includes
specificaticns for each module, high 1level code, data flow,
and module access graphs. A User's Manuval is also provided
tc give detailed information on the use of SEFAKKS including

the new features,

1.2 GENERAL BACKGECUND OF SPARKS

The SPARKS language was first designed for descriting

algorithms in the took, Fundamentals of Lata Structures, by

Ir. Ellis Horwitz and Dr. Sartaj Sahni, c¢ublished by
Ccmputer Science Fress, Woodland BRills, Califorina. Since
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that time the imrlemented language has teen evolved to the
extent that it no longer matches the tock versicn exactly.

The SPARKS prerrccessor was first written in the SPARKS
language. In order to produce the first running system it
tad tc ke hand translated into FCRIBAN. This version is in
uyse at the University of Southern California, and can be
cktained frcm there at a ncminal cost. The SPARKS
[reprocessor has never been préven correct.

A copy of the translator was gported to Kansas State
Cniversity Ly Dr. Myron A. Calhoun in 1976. It was provided
fcr use by the students and faculty at Kansas State
University. The FCRTIBAN versicn has since bLeen translated
tack into SEARKS Ly Richard M. Stroud [3]. The new SPARKS
translator was implemented by using the FCBTRAN version as a

kcotstrap.

1.3 ¥HAT IS SPARKS

In simple terms the SPARKS preprccessor is a program
which translates code written in the SEARKS language into
standard FORTRAN. The main programn reads the SPARKS inrput,
thepn determines the types of statement and Lkranches to the
apprcpriate parts of the program tc prccess the statements.
Figure 1.1 ccntains a flow grarh of the SEARKS tramslator.

The SEARKS translator will recognize defined SPARKS
staterents and thcse indicated as pure FORTRAN statements.
) 311 cthers are assumed to be FORIRAN statements and passed
tc the FCRIBRAN output file. For each SEAREKS statement

encountered, the translator will produce FORTRAN statements
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shich acccmplish the equivalent corputation. This generated
ECRTIEAN code is then passed to the FORTRAN output file, All
input staterents are passed to the SPARKS output file for

grinting.

G‘»PARKS INPUT)
4

DETERMINE
STATEMENT
TYPE

|

SPARKS STHMT
ERODUCE FORTRAN
FCRTRAN
COTPUT

QUTIPUT

FORTHAN STMT 4
PASS TO FILE
FCRTRAN
FILE

SPAEKS OUTPUT
FILE

FIGURE 1.1 SPARKS LCATA FLOW GRAPH

A part of the structuring feature of SPARKS is to
- rroduce an output which is indented ky structure group, as
loops, case, etc. This allows the user to enter all input
code in relatively free form and receive a neatly indented
cutput. The User's Manual (Appendix BA) gives a detailed

listing of the features of the SFARKS preprocessor.
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1.4 WHY SPARKS

The first two decades cf high-level programming
languages have witnessed the Ltirth and death of many
languages. Since FCRIRAN was one of the very first high
level languages, 'many |people feel that its death 1is long
cverdue., Yet, it remains the 1language of use in the
cverwhelming majority of scientific applications of
cconputers and no end to this situation is in sight. Recent
advancements in programming technigques have demcnstrated
that FORTRAN bhas many deficiencies, but in spite of these
deficiencies it usage remains high. Moreover, its evolution
thrcugh the standardization process is very slow, too slow
to offer any hope for major changes in the near future.

The SEARKS preprocessor offers a way into the future
withcut having to wait for the evoluticnal changes to take
flace. It adds many cf the new features of good structured
Frogramming to present FORTRAN ccmgpilers. And, perhatrs,
the widespread use of SPARKS, will somehow speed the

evolution change of standard FCRKIkAN,



CHAPTER 2

COCSMETIC MOLUIFICATIONS

2.1 INTROLUCTICN

This chapter describes changes to the original SPAERKS
frogram which have no effect on the output code other than
tc rake it more readable. Most c¢f the changes were made by
adding, deleting, or making mincr modifications to several
lines of SPAEKS code, Since in scme instances, restricticns
enforced ty SPARKS were relaxed this chapter serves as a-

tecord of those changes.,

2.2 *SPARES STATEMEXT

According to the origipal SPARKS translator all
frograms were vrequired to start with *SEFAEKS and the
asterisk pust be lccated in column 1. If this statement were
ceitted or if the asterisk were nct in column 1, then the
translator would continue to search fcr the statement. If
roct found, the prcgram would ke terminated with no output.
It was felt that *SPARKS was nct a useful requirement and
was thus reroved frcm the code. The SFARKS preprocessor Dow
assumes the first card after the JCL to be part of the
SEARKS input. This change was accorplished by the deletion
cf the test and sulsequent staterents at the begining of the

main prograr.

2.3 CCMMENT STATEMENT

Within the SEARKS program, the doukleslash is used as a
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delimiter for <comments. A corment in SPARKS code was
criginaly written as follows:
// THIS IS A CCHMMENT //

1his comment would appear 1in bcth the SPARKS and FCRTRAN
cutput files as follows:

SPARKS: Cc /7 THIS IS A COMMENT //

FCRTRAN: C /7 THIS IS A COEMENT
In Loth cases, the 'C? uas- placed in column 1 and the
ccoment starting with the doubleslash was indented according
tc the structuring rules. For scme unknown reason, the
trailing doutleslash was omitted from the FORIRAN versicno.
Since the SPARKS ccrment was already recognizalble Ly the
dcukleslash, the 'C' in column 1 served no purpcse so if was
deleted frcm the SFARKS output. Furthermore, the FCRTRAN
ccde is normally used only by the compiler, and is normally
rct ever seen by the programmer, therefore comments were

deleted from the FCATRAN output.

2.4 IHE SEMICOLON IN SPARKS CUTEUT
The semiccldn is used as a delimiter to allow more thanm
cne statement per line of code. For example:
A=B+C;C=LC+E;X=A

The preprocessor originally expanded this line into three

lines for both the the SPARKS and FORTRAN files as follows:

SEARKS ECRIRAN
A=B+C; A=B+C
C=D+E; C=D+E
X=A X=A



The semicolon remained with the SPARKS version, but is
removed fror the FCRIRAN, since the compiler does not allow
semicolons as part of a statement. It was felt that the
semicclon distracted from the readakility and therefore it

was removed from the SPARKS outgput,

2.5 EXIT AND CYCLE INDENTATION

SPARKS allous two options fcr transferring control
sithin a loop, the EXIT and CYICLE. THe following is an
exanple of the use of the EXIT and CYCLE statements, as they

appeared in the indented SPARKS output listing.

OLT
Loop

IF X=Y THEN

EXIT

ELSE

CYCLE

ENLCIF

X=X+1
REPEAT

€ince the EXIT and CYCLE are sutordinate statements of the
IF statement, then they should te indented to show
dependency. A change was made to the program so that the

cutput now lcoks as follows:

NEW

LOCE
IF X=Y THEN
EXIT
ELSE
CYCLE
ENLIF
X=1+1
REPEAT

i



¢.6 SUBROUTINE SCAN1

Within the SEARKS translatecr the SCAN1 subroutine is
used to lcok for a particular character in a given line. It
searches a 1line from a given starting point to the end of
the line, 1if necessary. If the éharacter is nct found the
rcutine returns an end-of-line ccndition at column 72.
BEcwever, many times statements cccupy cnly the first 20
cclumns or sc, yet, the rest of the program was regquired to
frocess the full 72 columns as code. The SCAN1 routine was

changed so that when an end ccndition 1is encountered, a

fFcinter indicates the last non-tlank character.

2.7 SUMMARY

The changes ccvered in this Ehépter can e classified
as cosmetic in nature. They imprcve the readalkility of the
cutput or enhance internal processing slightly, kut have no
effect on the perfcrrance of the generated code. Information
as tc the use of these changes «can ke found in the Oser's

Manual descrited in (Appendix A); changes made to the ccode

are contained in Appendix C.



CHAPTER 3

MCDIFICATIONS CCCE RELATED

3.1 INTROLUCTICN

As stated earlier, the SPARKS preprccesscr had not Lkeen
froven ccrrect. Use of the [fpreprccesscr at Kansas State
Cniversity revealed several errors in the code produced.
2dditionall limitations were detected when the translated
version of SPARKS was inmplemented ty R. Stroud [3]. This
chapter descrikes modifications rade to the program in order
tc remove the remaining known errecrs. However, SPARKS has

still not been proven correct in the Scfterware Engineering

aspect.

3.2 SINGLF=CHARACTER VARIABLES
puring normal operation of SEAEKS it was ncted that for
certain single-character variakles am e€rror appeared in the
cutput code. For a given input statement such as:
L=X+1%
where the variables are surrounded ty tlanks, the following

cutput would result.

The SPARKS translator processed the single-character
variaktle as a keywcrd and placed it on a separate line, with
the remaining part of the statement on the next 1line. The
FCRTEKAN output dropped the variatle entirely. Further
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investigaticn revealed that this haprened only to those
variables which had the same first 1letter as a SPAEKKS
keywcrd. In order fcr a keyword to Le recognized SPAERKS
reguires that they le surrounded Ly klanks. However, cne of
the test cases in sutroutine STIYP failed to recognize that
just because a single-character variatle is surrounded by
Flanks and starts with the same first 1letter as a SPFAEKS
keywcrd, that variatle is notrnecessarily a SPARKS keyword®
This test was rewritten sc that it now selects only

those statements that are truly SEAERKS.

Once a SPARKS statement has been recognized,. and
depending on the type of statement, a certain numker of
internal lalkels are generated. These latels are then stored
in a table until needed by the program. The size of the
table is fixed at 40 nodes.

During the translation of a very large SPARKS progranm
the preprocessor atnormally terrinated Lecause of a lakel
table overflcw. An investigaticn of the input code indicated
that the nesting level was not such tc cause the takle to
cverflow. Further investigaticn revealed that the SPARKS
grogram did not reclaim all of the unused lakel nodes. This
error was cumulative and not detectable in small prograsns,
tut a large program would cause the cverflow. The cause of
this conditicn was isclated to two statements, the CASE and
IF-THEN-ELSE statements. When the ncrmal IF-THEN statement
was used the program functioned normally. However when the

-10-



ELSE option was used one additicnal label had to be
generated. This latel node was never reclaimed. The error
sas much more severe in the CASF staterent., Each time a new
ccnditional staterent was added one additional label was
generated. Lepending on the nurter cf ccnditional statements
used within the CASE statement, that many 1laktel nodes were
lcst.

In crder tc ©prevent this cverflow, the following
ecdifications were made. Each time a CASE or IF-THEN-ELSE
statement is encountered the current lakel pointer is placed
cn the stack. Now, when these staterents are terminated this
stack value 1is used to reset the table pointer and thus

reclaim all unused nodes.

3.4 SEMICCLCN DETECTICN

SPARKS allows for more than one statement per line with
the use of a semicolon as a delimiter. Subroutine SCAN? is
used to detect the =semicolon and separate each statement
into its ¢groper form. Since FCRIBRAN does not wuse the
semicclon this should present no prcktlem. However, the
semicclon rmay aqd often does appear in FORTEAN CATA and
FCRMAT statements, The SCAN1 routine detected this
sericolon and procduced tvwo separate statements. This
separation of the code without a continuaticn card then
results in a FORTRAN error.

In order to alleviate this conditicn SCAN1 was changed
tc make one additicnal test. Since all SPARKS keywords and
synkols are required to be surrcunded ry blanks, only thcse

=1 {=



semicclons would ke used as delimiters. A further
imprcvement in this area will te covered when DATR and

FORMAT statements are discused later in this chapter.

2.5 EXIT CYCLE ANC RETURN STATEMENTS

For each SFABKS statement the translator produces
FORTRAN statements which accorplish the egquivalent
ccmputation. The following is an example of a piece of a
typical SPARKS prograﬁ .and the equivalent FORTRAN ccde
froduced, where S1, S2, S3 represent any executakbtle FCRTRAN

statement:

—— e

LOCP
51
IF CONC1 THEN
RETUER
ELSE
CASE
sCCEL2:
S2
EXIT
:CCNLC3:
53
CICLE
ENCCASE
ENDIF
REPEAT
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e

99999 CCNTINUE
S1
IF (.NOT. (CCKLC1) 6C TC 99987
RETURN
GO TC 99985 @ (E)
99987 CCNTINUE
IF (.NOT. (CCNL2)) GO TO 99983

S2
GO TO 99989
GO TO 99984 4 {E)
99983 IF (.NOT. {(CCNC3)) GO TO 99982
53
GO TC 99988
GO TC 99984 4 (E)
99982 CONTINUE _
99984 CONTINUE
99985 CCNTINUE
99988 CCNTINUE
GO TC 99999

99989 CCRTINUE

The last statement generated ty the IF-THEN-ELSE and CASE
statements is a GC TC label. If an EXIT, CYCLE, or RETURN
tappen tc ke the last part of that statement, then an
tnreachable GO TO is produced as shcwn at points 1,2 and 3.
The FORTRAN code will usually ccmpile and run correctly, Eat
rost compilers will give a warning that an unreachatle
statement was found.

To eliminate the warning and the unreachatle GO TO, the
SFARKS preprccessor was modified to set a flag each time an
EXIT, CYCLE or RETUEN is found. 1Then, when c¢ne of these
ccnstructs appears at the end cf an IF-THEN-ELSE or CASE

‘statement, the second GC TO statemert is not prcduced.

————— ———

SPARKS allows the user -to write structured code. As
part of this structuring the preprccessor indents all

-11-



statements subordinate to a maior structure, such as
programs, sukroutines 1loops, cases, etc. Each time a new
structure is encountered all sutordinate code 1is indented
three spaces. This approach offers 1little protlem for the
SEARKS output since it is displayed on a 132-character line.
Fowever, the FORTRAN cutput is restricted to a 72-character
line., If the output code occupies the entire 72 characters
and is part cf a structure nestéd three levels deep then the
last nine <characters would nct £fit cn the 1line. [The
translator recognized this fact and p;cvided a continuation
line for the remaining nine characters, This solution uas
adequate fcr all statements except DATA and FORMAT
ctatements which contain Hollerith fields. If the break éame
jn the middle of a field, then the number of Llanks to which
the line is indented after column 6 were taken to be part of
the Bollerith field. This produced a eismatch Letween the
actual size of the field and the field specified.

In order to prevent this error, either a new Hollerith
field had to be specified or sters taken to insure that
Follerith fields vere not broken. The latter option was
celected., To insure that DATA and FORNMAT staterents are not
troker they must first be reccgnized as such. This was
accomplished with the addition cf a new subroutine FTYP. Cne
cf the functions ¢f this routine is to identify DATA and
FCRMAT statements., Cnce identified, they are output to
SPARKS in the normal fashion, hcwever the FCRTEAN output is
not indented, but is passed as received and placed in column
7-72. In addition all continuaticn cards following such

-14-



statements, are also not indented.

This 1isolation of DATA and FCRMAT statements also
further resolved the proklem of semicclons lccated within
the lines. Since they are now handled separately (SCANT is
nct called) the proktlem of treaking 1lines cn the wrcng
semiceclon has keen eliminated. Additionally, this
eliminated the need for semicclons tc be surrounded by
tlanks. Therefore, the SPARKS [pregprocessor was changed so

that semicolons no longer have to ke isclated by blanks.

The paterial covered in this chapter has to do with
changes to the program which corrected some errors or
renoved scme limitations in the original SPARKS
[reprccessor. Detailed code for the changes is contained in
Appendix €, and information on the use of SPARKS with the

rew code in contained in Appendix A.
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CHAPTER 4

ACDITION OF NEW FEATURES

4.1 INTROLUCTICN

This chapter is concerned with additions to the SPARKS
preprocessor which expand the language by adding new
features. 1These features give the user more options and
flexibility when programming with SPARKS. Some of the added
features were suggested as possikle extensions for SPARKS in

the criginal text [1].

b.2 COMMENTS

The SPARKS ©preprocessor reccgnizes and processes two
types of comment statements, the SPARKS and FORTRAN comment.
Comments are restricted to one line and ip-line cosments
were not allowed. It was felt that in-line comments would
produce more readalkle and better docunented code. Another
restricticn to the SFARKS comment was that the delimiter, a
doubleslash (//), bad to be surrounded by klanks. If the
user failed to wuse the blanks the translator would not
recognize the statement as a SFAEKS comment and, bty default,
it was passed as a FORTRAN statement. This statement then
groduced a FORTRAK error., It was decided tc change the
translator sc that comments could appear in-line and so that
tlanks were not required arcund the doukleslash. The

fcllcuing is an example of the wuse of comments before and

after the changes were made,
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s/ TEST PTR IF ECUAL TC N THEN /7
// THE ITEM IS NCT IN THE LIST //
// SET TEST FLAG ECOUAL TO 0 7/
// ELSE SET TEST FLAG ECUAL TO 1 //
IF ETR.EQ.N THEN
TEST=0
ELSE
TEST=1
ENCIF
BRFTER

IF FTR .EC N THEN
TEST=0 //1TEF NCT CCNTAINED IN LIST//
ELS¥25T=1 //1TEE CCNTAINED IN LIST//
ERLIF
Changes to the tramslator tc accert comments which did

nct have the doutleslash surrcunded bty tlanks required the
removal of the doukleslash from the keyword tabkle and making
a separate test for them. This test is still conducted in
sﬁbrcutine STTYP, tut is now a test by i£self. Allowing
comments in-line with code was nmuch nmore corplex, since
ccoments cculd arpear after both SFARKS and FCRTEAN
statement. This required tests to ke made throughout the
entire progranm. An additional Sukrcutine, SCAN2, was
supplied. SCAN2 searches the line after each statement to
detect the rresence of a comment. Cnce recognized, the
rcutine continue to search the line 1lccking fcr the end of
the comment. The code and corrent are then passed to the
SEAEKS output file, while only the generated ccde is passed
tc the FORTRAN file.

For comments following FCRTRAN statement SCAN1 had to

-17-



te rmrcdified. In addition to detecting a semicolon, this
subrcutine now also detects the doulleslash, Once the
rresence cf a comment is detected then SCAN2 is used to find
the end of the comment, Since ccrments are no longer being
passed to the FORTRAN file, this test by SCAN2 is made after
the FCRTRAN statements have been preccessed.

4.3 MULTIELE ASSIGNMENT STATEMENT

——

The first feature added tc SPARKS was the multiple
assiqnment statement. This feature irproves readatbility,
reduces the writing required for initialization, and is easy
tc understand and use by the prcgrasmer. The multiple
assignment statement is a modificaticn of the standard
FORTRAN assignment statement as shown by the syntax graph in

figure 4.1

ASSIGN KENT VAR *(E:}; EXP La
STATEMENT ‘

standard FCRTRAN variakle
y legal FCHRTRAN expression

=L

_FIGURE 4.1 MULTIELE ASSIGNMENT STATEMENT SYNTAX GRAEH

The SEAKKS translator recognizes the multigle
assignment statement and produces - individual statements for
the FORTRAN file. The source statemcnts are passed as

received to the SPARKS file. The following are examples of
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SEARKS input and FCRTRAN output.

SPARKS - FORTRAN
SMALL,LAST,DATA(I)=VALUE SMALL=VALUE
LAST=VALUE
DATA (I) =VALUE
I,J,K,COUNT=0 I=0
J=0
E=0
COUNT=0
START, ENC=X+Y/10 START=X+Y¥/10
END=X+Y/10

Inplementation of this feature required the akility to
recognize the statement first and then separate it into its
ccmpcent parts. A new subroutine FTYF is used to recognize
the statements and identify the individual parts. With scme
rodifications subroutine FHANL was alkle to output the

ECRTEAN ccde.

4.4 CASE

Itn

TAIEMENT
The CASE statement was augmented toc allow a new fcrm of
the staterent. The original CASE statemecnt had the structure

as shown in figure 4.2.

STHKT ENDCASE

CASE
STHMT

—— i ——

CCHND: any FCRTERN Boolean expression
STHT: any FORTRAN/SPARKS statement

FIGURE 4.2 SYNTAX GRAPH FOF CASE STATEEENT

-19-



The case statement allowed the user tc list any nunmker of
test conditions as necessary. Cnly that group of statements
associated with the true conditiom would Fe executed. If the
ELSE option is wused, then if all other conditions were
false, the FLSE block is executed. The following example of

this statement is given.

CASE

: LENGTH.EC.1C :
SIZE=SHMALL

LENGTH .EC.SO0
SIZE=MECIOE

LENGTH.EC.1CO
SIZE=1AEGE

ENDCASE

e ]

The added feature of the CASE staterent has the structure as

shown in figure 4.3.

case OF o caSE y—s( CF) -EXP—@—ACCND STHT|
STMT

ENLCASE

SEMANTICS

STMT: any FORTEAN/SEABKS statement

EXP & VAILUE: any combination cf EXP and VALUE so that
the concatennation of the twc will produce a valid
FCRTRAN Ecolean exgression.

FIGURE 4.3 SYNTAX GRAPH FCR CASE CF STATEMENT

The following two examples will illustrate the use of the

CASE CF statement
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XAMPLE 1 EXAMELE 2

CASE CF LENGTH.EQ. CASE CF LENGTH
:10: - 24 L 0 b
SIZE=SMALL SIZE=SMALL
:50: :. EC.50:
SIZE=MEDIUNM SIZE=MELIUM
:100: 2.GT¢ 100
SIZE=LARGE SIZE=LARGE
ENDCASE ENDCASE

The criginal CASE statement required that the colons te
surrcunded Ly blanks. If the &btlanks were omitted the
statement was not reccgnized as a SEARKS statement. This has
rcw keen changed so that the coclon 1is recognized with cr
withcut the blanks. This added feature required the

addition of two more tests to the o0ld CASE routine.

4.5 MULTILEVEL EXI

e e —

I

AND CYCLE

EXIT and CYCLE are SPARKS staterments which cause a
transfer cf control to the first statement ocutside of the
innermost lccp, in the case of the EXIT, and to the Lbotton
cf the innermost locp in the case cf the CYCLE. EXIT and
CYCLE can be used within any of the four looping statements:
¥HILE, LOCP, LOOP UNTIL, and FCR. The EXIT and CYCLE are
poewerful tools for the user, but scormetimes it is desireatle
to EXIT, nct only from the inner lcop, tut out of several
levels of nesting. This feature has now teen added to SPARKS
"and is called the multilevel EXIT,CICLE. Figure 4.4 show the

syntax graph for the new statements.
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EXIT——-(E XI@—' LEVEL

SIMT

SEMANTICS

LEVEL: an integer value
EXITed,/CY¥CLEd default to

FIGURE 4.4 SYNTAX GRAPHS

The user now has the option

tc be EXITed/CYCLEd. If the

CYCLE
CYCLE CYCLE LEVEL
STNT ‘
which indicates levels to be

one if not sgpecificed

FOR EXIT ANL CYCLE STATEMENTS

to indicate the numter of levels

user wish only to EXIT/CYCLE cne

level, then the value can be set to cne or omitted, in which

case the default will EXIT/CYCLE c¢ne 1level. An exanmgle

showing the use of the EXIT and CYCIE is listed below.

LOCE
FOR I=1 TC N EY 2 TLC
TOKEN=VALUE
IF TOKEN.EC.BLANK THEN
EXIT 2
ELSE
CYCLE
ENDIF
REPEAT
N=N+100
REEEAT

In the akove example if the TCKEK is egual to a BLANK then

control will be transfered out of the FOR LOOP and the LCCP

FCREVER., In the case of the CYCLE, control will &te

transfered to the tottom of the FCR LCOE, since the level is
not specified. The rultilevel EXIT/CYICLE now allows the user
to transfer control out of several levels of nesting withcut

the use of flags as was necessary in the past.

_2 2-



4.6 ERROR RECOVERY

The criginal SPARKS preprccessor had no error recovery.
Rlthough it did do some error checking at the end of a
SFARKS statement. This was accomplished bLy testing the
statement terminator with the current stack top - if they
did not match an error message wvwas generated.

To0 give SPARKS the capability of error recovery a new
subrcutine ENDFIX was added. This routine is called when a
pisepatch is found. At this point EKLCFIX attempts to unstack
and produce statement terminators for +those items still
reraining on the stack until the desired statement is found.
? message indicates the statements supplied ty the progranm.
1his is nct done feor all SPARKS statements , Lut at a few

key pocints such as the end of CASE statements, beginning of

a sutroutine, and at the end of a sukroutine.

——

The material covered in this chapter is ccncerned with
additions tc the SEARKS preprccesscr. These additions will
improve the code produced and give the user more options to
usa. It 4is also felt that the code prcduced will bLe mcre
readatle. Ccmplete information on all features can be found
in the User's Manual contained in Arpendix A. Specificaticns
and code for the mcdifications are contained in Appendices E

and C.

-2 3-



e i e

. e e e o/



KSU IMPLEMENTATION CF ENHANCED SPARKS

USER'S MANUAL

BY
JOHN J. FABTIN
RICHARD M. STRCUD

MYRON A. CALHCUN

Departrent of Caorputer Science
KANSAS STATE OUNIVERSITY
Manhattan, Kansas 66502

Decemkter 1977



SECTICN

SECTICN

SECTION

SECTICN

SECTION

SECTICN

SECTION
SECTION

SECTION

SECTICN

= i~ ~ B )
* a2 & s
[ 0 T NG STy

nmbrouLohbn onunu
'

EE W W R B b =

~J oo Ov
[ * a @ . @
% I 8 Q)

WO WO W0 o 2]
. o e & & ® 3

AN EWN =

-
(=]
L]

]
—

L]
=1

[ ] [ ] L] L]
b - — el

a
)

L]
—

TABLE OF CONTENTS

INTFCLUCTION < o o o o « o =
SPARKS PREPROCESSCE o o « « «
INPUT ARD QUTPUT . . «

FORTBAN VS5 SPARKS QIAIEPENTS

KEYWCRECS AND SYMECLS . . .« «
KEY“GBDS - - - -* - - - - - -
SPECIAL SYMBOLS o o o « o o

IF-THEN-ELSE STATENENT . . -
IF-THEN-ELSE STATEFENT SYNTAX

GRAPH

EXAMPLE OF AN IF-THEN-ELSE STATEMEN

CASE STATEMENT . o o o « o =
CASE SYNTAX GRAPH o+ o« o« « o =
EXAMELE OF A CASE STATEMENT .
CASE CF SYNTAX GRAEH « o« « =
EXAMELE OF CASE CF STATEMENT

LOOP STATEMENTS « « o = =«
FOR LCCE o o o o o o =
EXAMFLE OF A FOR LCCP .
WHILE LCOP . « .+ &

EXAMPLE OF A WHILE lCCE
LCOE UNTIL . « « o+ «
EXAMPLE OF A LOOE UGRTIL
LOOF - - - - - - - - "
EXAMPLE OF A LOOP « e = o

EXIT ANLC CYCLE STATEMENIS . .
EXIT STATEMENT =« « o o o = =
EXAMELE OF AN EXIT STATEMENT
CYCLE STATEMENT « « o = o = =
EXAMELE OF A CYCLE STATEMERT

MULTIPLE ASSIGNMENT STATEMENT
COHHERT - - - - - - - - - - -

OTHER FEATURES OF SEAFKS . .
LABELS . . . « o s = = =
STATEMENT SEPARAICTS « o o =
CODE STRUCTURING o « o « o =
DATA AND FORMAT STATEKENTS .
ERRCR MESSAGES =+ o o ¢ o o «
PURE FORTRAN o« « o o o =+ <

SAMELE CF SPARKS FRCGEAMS . .

e & 4 &4 2 8 4 @ B
[ I L] [ ] LI } e B [ ]
& 8 & & & & B8 s &

¢ 3 s
o s & 8 B
[ B I |

¢« 8 4 & 3B

L] . L ] . [ ] L]

a & = & &



1. INTROCUCTICN

FORTRAN has the distinction of being essentially the
earliest higher 1level programming language. [Leveloped in
the mid 1950's, it has been revised many times since then,
rut has changed little since the publication of American
Standard Institute FCKRTRAN IV in 1966, Perhaps because of
its early developrment, FORTRAN lacks many of the features of

the newer languages, SPFARKS is a preprocesscr for FORTRAN

which adds scme of the missing features.

1.1 SEARKS EEEEROCESSCR

=

4 preprocessor is a program which translates statements
written in a language X into a target lanquage; A
freprocessor 1is distinguished frco a conmnpiler im the
focllcwing way: the source and target language have many
statements in common. In this case 1language X is SPARKS and
the target 1language is FORIBAN. In addition to the
translation the SEARKS PLE€processor will ©produce a
structured cutput.

The SPARKS 1language is a mix of normal FCRTRAN and a
few SPARKS statements. Statements recognized bty the SPAERKS
freprocessor include all standard FCRTRAN and SPARKS

statements defined in this manual.

1.2 INPUT ANRL CUTEUT

SPARKS accepts standard FCETEAN input with labels in
ccluens 1-5, continuation in cclumn 6 and code in colunns
7-72. SPARKS and FCRIRAN statements may be intermixed.
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SPARKS produces two outputs, a FORTRAN file may te
fassed to the FORTRAN compiler for compilation and a SPAFKS
file which may be printed as part cf the ocutput. The SPARKS
file contains nicely structured statements indented

according to the structure to which they are sutordinate.

1.3 FORTRA

=
et

S SEARKS STATEMENIS

withi he SPARKS translatcr, there is a distinction

=]
r+

rade between FORTRAN and SPARKS statements. This manual
describes only the SEARKS statements since it is assumed
that the user is fagiliar with FCRTRAN. Thus only SFAFRKS
statements remain to be defined. All SEARKS statements are
recognized Lty keywcrds and or symbcls. All other statements
nct rcognized are assumed to te FORIRAN and are rpassed
directly tc the FCRTRAN file without alteration. Each
SEARKS statement causes the translator to prcduce FCRTIRAN
staterents which accomplish the egquivalent computaticn.
Hence, the local FCKTRAN compiler ultimately defines the

semantics of all SEFARKS statements.

Before continuing the term 'keyword' must ke defined. A
keywerd is defined as a word which, when used as descrited
in the SPARKS syntax graphs, is recognized by the SPAEKKS
translator. This differs from a 'reserved' word which can be
used only in the context defined and can not appear as a
frogram variable, As an example of this, consider the use of
the IFP-THEN-ELSE statement. THEN is a keyword when
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surrounded ty blanks and following an IF, However, it may

also ke used as a variable as indicated below.

IF X.EC.Y TEEN
A=B
THEN=2
ENDIF
In order to avoid confusion and possitle errcr, in practice

the user may find it desireatle not to 1use keywords as

variatbles.

2.1 KEYWORDS

The keywords reccgnized Ly SPRRKS are listed as

fcllowus:
BLOCK BY CASE CYCLE Do ELSE
END ENDCASE ENDIF ECJ EXIT FOR
FUNCTIOR IF INTEGER 1LCGICAL LOCE OF
EEAL REPEAT RETURN SUBRCUTINE UNTIL WHILE
10 THEN .

A1l keywords used as part of a SFARKS statement must bte

SUBRQUNDEL BY BLANKS. Failure tc do this will result in the

STARKS statement not being reccgnized, thus passed as a
FCRTRAN statement. Keywords can te <classified into three

types:

TYPE 1: Keywords used to indicate the start and

end cf a SPARKS statement, such as IF and ENLDIF.

TYPE 2: Keywords used within a SPAEKKS statement as

a delirniter, such as THEN.
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TYPE 3: FORTIBAN defined words which @must &Le

recognized by the SPARKS translator, such as END.

The use «c¢f each type of keyvword will tecome mcre clear as

each statement is defined.

2.2 SPECIAL SYMBOLS

The SPARKS translator haé three special symbols which
are used as delimiters within a SEARKS progranm. They are
the colon, the =semicclon, and the doubleslash. These
special symktols need not be surrcunded by blanks, but they
%ill be recognized with or without tlanks.

CCLON - is used to indicate a CASE condition.

SEMICOLCN - is used as a line separatcr.

// DOCUBLESLASH - is used to indicate a comment.

3. IF-THEN-ELSE STATEMENT

—— i ————— —

The IF-THEN-ELSE statement consists of a Boolean
expression and one or two compcund statement pairs. When
the IF is enccuntered by the translator, it then searches
fcr a THEN. If found, the statement is processed as a SPAEKS
statement; if not, it is passed as FCRTFAN. The IF-THEN-ELSE
statement functicns much 1like the FCRTRAN IF: 1if the
condition is 'true', do all that fcllows THEN until an ELSE
cr ENLCIF is found; if *'false', tranch to the ELSE or ENCIF

and continue,



3.1 IF-THEN-FLSE STATEMENT SYNIAX GEAEH

IF —i@—' COND '—’(THEH)—[STHT SEPOR

STATEMENT

COND: is any legal FORTRAN Ecolean expression
STMT: any FOETEAN/SFARKS statement
SEPOR: semicolon or end-of-line
% ¥ NCTE * % -
Comments may be inserted after the THEN,
FLSE or ENLIF without the use of a semicolon

3.2 EXAMPLE OF AN IF

Listed below are tvo exapples of IF-THEN-ELSE
statements used Lty SPARKS. The first has the FORTRAN
equivalent, while the second demonstrafes the use of

comments within an IF-THEN-ELSE statement.

INPUT: IF A.EQ.B THEN E=X;C=¥Y
ELSE P=Y;Q=Z;ENLCIF

SEARKS FCRTRAN
IF A.EQ.B THEN IF (.NCT.{A.EQ.B)) GO TO 99999
E=X E=X
o=Y C=X
ELSE GC TC 99998
F=Y 99999 CONTINUE
0=z E=Y
ENCIF C=2

99998 CONTINUE
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EXAMPLE 2

INEUT: IF ETR.EQ.N THEN TEST=0 //ITEM NOT IN LIST//
ELSE TEST=1 /,ITEN 1IN LIST//
ENLCIF

SPARKS CUTPUT

IF PTR.EC.N THEN
TEST=0 //ITEM NOT IN LIST//
ELSE
TEST=1 //ITEM IN LIST//
ENCIF
As shown by the syntax graph the IF-THEN-ELSE statement
can te used with and without the FLSE. However, the ENLIF
gust always be used. Of course, a FORTRAN IF (without a

TEEN) cannot be followed by an ENDIF.

4. CASE STATEMENT

The SEARKS translator allows two forms of the CASE
statement. Both perform the same functiom, but go about it
differently. In general, a CASE statement can be descrited
as a very powerful FORTRAN computed GO TO statement. It

allows the user to list a set_cf conditions and then execute

cnly that condition which is true.

CASE @ o COND ° STM-—@EPGR ENDCASE




SEMANTICS
COND: is any FCRTRAN Boolean expression
STMT: any FORTRAN/SPARKS staternent
SEPOE: semicolon or end-of-line
* % NOTE * *
1. Comments may be inserted after the CASE
or CCLCN, without the use of a semicolon.
2. The cclen need nct be surrounded Lty
Elanks.

EXAMPLE OF CASE STATEMENT

— e m—

INPUT: CASE :LENGTH.EC.10: SIZE=SMALL
:LENGTH.EQ.50: SIZE=MELIUM
:LENGTH.E(Q.100: SIZE=LARGE
<ELSE: FOUND=.FALSE.;ENLCCASE

SPARKS

CASE
sLENGTH.EC.10:
SIZE=S¥KALL
sLENGTH.EC.50:
SIZE=MELIUHM
tLENGTH.EC.100:

SIZE=LARGE
c:ELSE:
FOUNLC=,FALSE.
ENDCASE
FORTRAN
IF (.NCT. (LENGTH.EC.10)) GO TO 99998
SIZE=SMALL
GC TO 994999

99998 IF(.NCT. (LENGTH.EC.50)) GC TO 99997
SIZE=MEDIUHM
GO TO 99999

99997 IF (.NCT. (LENGTH.EC.100)) GO TO 99996
SIZE= LARGE
GC TO 99999

99996 CONTINUE
FOUND=,.FALSE.

99993 CONTINUE



——— ———

Use of the ELSE within the CASE statement can produce
invalid results if it is not placed at the very end of
the statement. The ELSE condition will always be
executed 1if a true conditicn 1is not encountered
earlier. If the ELSE were placed in the center of the
CASE, then it would be possiktle for the conditicns
after the ELSE to ke executed if they were true.

4.2 CASE CF SYNTAX GRAPH

STATEMENT

: vawz-—.@-fsmm szpo&-@uucasa}—n

SEBANTICS

CASE ‘ EXE ——j

EXP & VALUE: any combination of EXP and VALUE
so that the concatenation cf the twec will
produce a valid FORTRAN Boclean expression

STMT: any FORTRAN/SPARKS staterent

SEPOR: semicolon or end-of-line

4.2.1 EXAMPLE OF CASE OF STATEFENI

CASE OF LENGIH.EC.
2 10:

SIZE=SKEALL
:t50:

SIZE=MEDIUNM
:100:

SIZE= LARGE
ENDCASE
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FORTEAK
IF (.NOT. (LENGTH.EC.10)) GC TC 99998

SIZE=SMALL
G0 TO 99999 _

99998 IF (.NGT. (LENGTH.EC.50)) GO TO 99997
SIZE=MEDIUM

99997 IF {.NCT. (LENGTH.EC.100)) GO TO 99996
SIZE=LARGE

99996 CONTINUE

99999 CCNTINUE

This fcrm of the CASE statement allows the user a great

degree of flexibility.

5. LOOP STATEMENT

Loops are very powerful prograeming tools, but are also
frokakly the most common sources of errcr in FCRTRANW
programs. SFEAEKS allcws four types of LOOP statements, scre
¢f which are very safe while others require caution in their

Use.

* * NOTE * *

A1l LCOP statements are reqguired to end with a REPEAT.

Of the four lcop statements in SPARKS, the FOR loop is
about the easiest to use. As indicated ty the syntax graph

it will execute a fixed pumber of times and then terminate.



FOR EXF BY }—{ INT}—(10)
LOOP
STHT —{ SEPOR REPEAT

SEMANTICS

STM1: any FORTIBAN integer assignment statement
EXP: any FORTHEAN arithmetic expression
INT: any integer value
SEPOR: semicclon or end-of-line
STMT: any FORTRAN/SPARKS staterent
* % NOTE * %
1. The lcop will increment the loop pointer
which is stated in STE1.
2. Conrents may be inserted after the TO or
REPEAT, without the use of a semicolon.

S.1.1 EXREPLE OF ECR 100P

INPUT: FCR I=X+Y TO 50 EY 2 DC
A=C/LC;B=E*F,REFEAT

SPABKS
FCR I=X+Y TO 50 BY 2 LO
A=C/D
E=E*F
REPEAT

FORTRAN
I=X+Y
GO TO 99999
99998 I=I+(2)
99999 IF (.NOT. ((I-(50))*(2).LE.0))GO TO 99397
A=C/D
B=E*F
9999€ GO TO 999498
99997 CCNTINUE

The second form of loop statement is the WHILE locp.
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This 1loop will continue to execute while the stated

ccndition 1is true. The structure for this statement

given in the followinyg syntax graph.

LCCE

WHILE —%(WHILE }—¥EXP (00)

SEMANTICS
EXP: any FORTIERAN Boolean expression
SEPOR: semicolcn or end-of-1line
STMT: any FORIRAN/SPARKS staterent
* ¥ NOTE * %
Comments may be inserted after the DC or
BEPEAT, without the use cf a semicolcn.

€.2.1 EXAMPLE OF WHILE LOOP

INEUT: WHILE TEMP.LE.10 DC
I=1+1;TEMP=SIZE (I) ;REPEAT

WHILE TEME.LE.10 DC
I=I+1
TEMP=SIZE (I)

REPEAT

99999 IF (.NCT. (TEMP.LE.10)) GC TO 99998
I=I+1
TEMP=STIZE (I)

99997 GC TC 99999

99998 CCNTINOE

CAUTION
When using the WHILE 1loop the user must insure
that the test condition is allowed to <change in

value. If this is not dcme the 1loop will nct
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terminate. The WHILE loop does not increment any
pointers.

The third type of 1loop statement 1is the 1I1OCP UNTIL.

This is m®much like the WHILE locp except that the test is

rade

at the end of the loor. The syntax graph is

follcws:

Loop ——ﬂ:LOOé)qu;THT SEPC;S)a(pNT{E}—aEXP_—4<EEEEK§}+

UNTIL

SEMANTICS

—

— . . S,

STMT: any FORTRAN/SPARKS statement
SEFOR: semicolon or end-of-line
EXP: any FORTKAN Boolean expression

503.1

99939

99998
99997
39996

¥ % NOTE * *

Comments may te inserted after the LCOP or
REPEAT, without the use of a semicolon.

EXAMPLE OF LCCF UNTIL

—— - ——— o ——— ——

INPUT: LCCP X=A+5
IF X.GT.100 THEK DCNE=.TRUE.;ENDIF
UNTIL CONE REEEAT

SPARKS
LCOP
X=3a+5
IF X.GT.1C0 THEN
DCNE=.TRUE,
ENDIF

UNTIL DONE REFEAT

ORTIEAN

CONTINUE
X=A+5
IF(.NOT. (X.GT.100)) GC TO 99998
DCNE=.TRUE.
CCNTINUE
IF (. NCT. (DCNE)) GO TO 99859
CONTINUE
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CAUTICN

Like the WHILE 1loop, the UNTIL loop dces not
increment any fpointers or counters. The user must
insure that the condition is set inside the loop
so that the lccp will terrinate.
.4 LCOP
The last of the four locps allowed by SEARKS 1is the
LCOF. This is, as the name 1implies, an endless loop. In the
lcop kody the user nmust set ccnditions to EXIT or GO TO

somewhere outside of the 1lcot to cause the 1loop to

terminate. The syntax graph for this locp is given Lbelow.

OGP m—gsrnfr —(sEros REPEAT

SEMANTICS

STMT: any FORTIEAN/SFARES staterent
SEPOR: semicolon or end-of-line
* * NOTE * =*
Comments may be inserted after the LCOP or
REPEAT, without the use cf a semicolcn.

S.4.1 EXAKPLE CF LCCE

— —— ————

INFUT: LCCE X=X+5
IF X.GT.100 THEN EXIT;ENCIF;REEEAT

LocPp
X=X+5
IF X.GT.100 THEX
EXIT
ENDIF
REFEAT
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99999 CCNTINUE
X=X+5
IF (.NOT. (X.GT.1C0)) GO TO 99998
GO TC 99997
99998 CONTINUE
99996 GC TC 99999
99997 CCNTINUE

CAUTION
The I0OCEF does not increment any pointers or counters
and it will not terminate unless the user does so

explicity.

€. EXIT

k=

NL CYCLE STATEEENTS

when using a statement such as the 1L10O0OP, it is
recessary tc produce some means tc transfer control to a
peint outside the loop. EXIT and CYCIE stategents may ke

used to dc this.

EXIT is a SFEARKS statement which causes a transfer of
control tc the first executaktle staterent outside of the
lcop level specified. EXIT can ke used with any of the four
SFARKS looping statements: FOR, WHILE, LCCP UNTIL, and LCCP.

The following syntax graph defines the statement structure.

EXIT —o(fxn)—- LE\?El—.(SEEOE)__.

STATEMENT

SEMANTICS

LEVEL: integer indicating the purker of levels to
exit, if omitted the level will be one.

* * NOTE % *
If the number of levels specified exceeds
the nunter of nested levels then the EXIT
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will ke made to the cutermost nesting
level.

LCCE
FOR I=1 TO N LC
TOKEN=VALUE (I)
IF TOKEN.EC.BLANK THEN
EXIT
ELSE
EXIT 2
ENDIF
REEEAT
REPEAT

In the above example the first EXIT transfers ccntrol
cutside of the FCR 1loop to the second REPEAT. The second

cne, EXIT 2 +transters control tc the first statenment

fcllcwing the seccnd REPEAT.

CYCLE is a SFARKS statement which causes a transfer of
ccntrecl tc the bottom of the specified loop. CYCLE can be
tsed with any of the four SPARKS locoping statements: FCR,
WHILE, LOCP UNTIL, and LOOP. The fcllowing syntax graph is

given for the CYCLE statement.

CYCLE ———»(CYCLE)}—HLEVEL

STATEMENT

SEMANTICS
LEVEL: integer indicating the number of levels

to be cycled.
SEPOR: semicolon or end-of-line
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* % NOTE * #

If the number of levels specified exceeds
the nesting level, then the outermost
nesting level will ke cycled.

€.2.1 EXAMPLE

=
[[@]
It
@]
=
It

1COF
FOR I=N IC M DC
TOREN=SEIN(I)
CASE
*TOKEN.EQ.BLANK:
CICLE
sTOKEK.EC.ALPHA:
CYCLE 2
ENDCASE
REPEAT
REPEAT

In the above example the first CYCLE will transfer
centrol to the REFEAT at the Lcttcm of the FOR 1loop. The

second CYCLE 2 will transfgr centrecl to the REPEAT at the

h;ttcm of the LCOOE.

7. MBULTIELE ASSIGNMENT STATEMENT
SPARKS allows the user to assign the same value to more
than one variable with the multiple assignrment statement.

The staterent is defined by the follcwing syntax graph.

ASSIGNEENT VAR M = EXE pP—
STATEMENT

SEMANTICS
VAR: any PORTRAN variable
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EXP: any legal FCRTRAN expression

The  SEARKS translator reccgnizes the multiple
assignment statement and produces individual statements for

the FCRTRAN output. The following are examples cf its use:

SPABKS FORTRAN
SMALL,LAST,DATA (I)=VALUE. SMALL=VALUE

LAST=VALUE

DATA (I)=VALUE
1,J,K,COUNT=0 I=0

J=0

k=0

COUNT=0
CONE,CCND=.FALSE. DCNE=. FALSE.

COND=,.FALSE.

€. COMMENT

SPARKS recognizes and processes two types of comments:
setandard FCRTRAN ccoments with the *'C' in coluen 1 and
SEARKS ccmments delimited 'by the douktleslash, The SPAERKS
ccmment may te on a separate lire or inline after the rest
cf the statement. All comments are restricted to one line;
they must start and terminate in the same 1line. However,
there can te any numker of consecutive comments. Comments
are not passed to the FORTRAN file, tut appear only in the
SEARKS output. SPARKS comment which are to appear in-line
with the code must not be separated from the preceding
staterent by a semicclon, since this causes the comment to
te displayed on the next line. The follcwing are examples of

SFARKS conmments.
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//A SPARKS COMMENT CAN COVER AKY NUMBER OF LINES//
//EACH LINE CF THE COMMENT KUST ENC WITH A //
//DOUBLESLASH 7/
/7 CCMMENTS MAY ALSO AEPEAR AFTER STATEMENTS

CALL TEST (TOKEN,COND) //TEST FCR ALPHA CHAR//
IF CCNL THEN

FBUF (I) =TOKEN ,//STORE ALEHA CHAR//
ELSE

PTR=I //TCKEN NOT ALPHA RESET ECINTER//
ENDIF

* % NOTE * %

SEAERKS comments must start after column 6.

This section contains features ccmmon t¢ all SPABRKS

staterents and is general in nature.

S.1 LABE

ltn

SPARKS generates its own latels (statements nunkters),
starting at 99999 and decrementing ky cne each time a new
label is required. If 1labels are used in the input code,
they will be passed to the output. Of course, since wncst
well-structured prcgrams can ke written in a go-to-less
ganner, there is little need for lalkels, If latels are used,
they should ke selected so as not to conflict with SEABRKS:
it is suggested that user-defined 1laktels start with a small
rumkter and proceed upward. A typical 600 statement SPAEKS

Frogram generates latels down to akcut 953900.

—— i o i e e ey

The SPARKS translator allows nmore than one statement

fer line when a semicolon is used to separate such

A-20



statements, All statements must use some form of separator
tc separate them. The following syntax graph defines the

type of separators used.

o o\ i

SEPARATCR -\i)*

CCLUMN 72 |

END-CF-LINE

* ¥ NOIE * =*

End-of-line is ty // or last non Llank character

If mcre than cne statement appears on a line, they mnust
te separated by a semicolon. However, the last statement on
the 1line is terrinated by the end-of-line or column 72,

wshichever ccmes first.

* ¥ NOTE * *
The semicolen is not used tetween code and comment

if they are to appear on the same line.

$.3 CODE STRUCTIURE

The SEARKS translator produces a structured 1lcoking
cutput. All statements of a program/suktrocutine are indented
three spaces. Each time a new structure such as LCOP, CASE
cr IF is encountered all subordipate statements are indented
an additicnal three spaces. This is repeated within each

‘structure, when the end of a structure is found the

follcwing statements are pulled Fkack three spaces.
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This structuring is done autoratically and requires no
special acticn by the user. All code is entered columns 7-72

in the normal FORTERAN mammer.

S.4 LATA ANLC FORMAT STATEMENTS

As noted abcve, the SFEAEKS translator produces a
structured output fcr both SPARKS and FCRTRAN. This approach
cffers 1little prctlem to the SEARKS output which is
displayed c¢n a 132-character line. However the FCRTEAN
cutput is restricted to a 72-character line. 1If input ccde
cccupies the entire 72 characters, then the indentation will
cause a break in the line and need for a continuation card.
If the statement contains a Hellerith field and the kreak
cccurs in the middle of the field, then an error will result
in the FORTRAN code.

In order to prevent this errcr the DATA and FORMAT
statexents are handled as special cases in the FCRTERAN
cutput only. Once the translator reccgnizes the statement to
e a DATA or FCRMAT it is then passed to the FCRTRAN output
sithcut teing indented. Continuaticn lines of DATA and

FCRMAT statements are similarly handled.

For each SPAEKKS statement used there is a defined
starting and ending pcint. When the start of a statement is
encountered it is placed on the top of the stack. Later when
an ending 1is found, the correspcnding starting element
should be on top cof the stack. If the starting point given
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in the tor of the stack and the ending dc not match an error
ressage is given tc the SPARKS cutput. The following is an

exanple:

NPUT
IF .NOT.DCNE THER
FOR I=1 TC 10 IC
VALUE (I)=EXE (I)*10
ENDIF
UTEUT
IF .ROT.DONE THERN
FOR I=1 IC 10 CO
VALUE (I)=EXE(I)*10
+++++++ GFFENDING CAED: ENCIF
+++++++4TCC MANY ENDIF
+4+++4++++ ENDIF IGNORED
In this example the ENDIF is mnct the proklem, Lbut the
pissing REPEAT at the end of the FOF statement is what
causes 1it. The SPARKS user should bLbe aware of the
difficulty cf producing meaningful error messages for every
situation and should not take error messages at face value.
SPARKS does make some attempt to recover from errors if
the ending condition does not match the starting condition
cn the tcp of the stack, then missing statements will te

supplied until a match 1is found or the outermost nesting

level is reached. Messages indicate the statements added.

9.6 EURE FOETRAN

An 'F' in column 1 signals the translator that all
subsequent cards ccntain PURE FCRTBAN code. SPARKS allcws
these statements to ©pass through without any checking. The
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pext card with a 'F' in column 1 signals the translator to

teturn to its normal mode.

10. SAMPLE CF A SEARKS PROGRAES

This section contains two SEARKS programs to give the
user some idea as tc what SFARKS output looks like. The
first program is one which searches feor the integer X in the
scrted array of integers h(ﬁ), N<=100. The output is the
integer J which is either zero if X is not found or A {J)=X,

C<J<K+1, The method used is the tkinary search algorithm.

SUBRCUTINE BINS (A,N,X,J)
IMELICIT INTEGER (A-2Z)
DIMENSION A (1C0Q)
BOTI=1
TCE=N
J=0
WHILE BOT.LE.ICP [OC

MID= (BOT+TICE) /2
CASE
:X.LT.A(PIL):
TOP=MILC-1
:X.GT.A(MIL) 2
BOT=MILC+1
tELSE:
J=MID
RETURN
ENDCASE
REEEAT
BRETURN
END

The seccnd fprogram is one which uses a Lest fit
algorithm to allocate a block of memory of size N,N>0. P is
the address of the klock of memory. A head ncde is used to

bcld the size of total memory ¥ and the link to the first

free block.
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SUBKCUTINE BESTPFT (N,E)
IMPLICIT INTEGER (A-2)
COMMON/FMEMORY/AV,SIZE (100) ,LINK(100)
P=LINK (AV)
C,TEME= AV

WHILE SIZE (P) .NE.NM DO
IF SIZE (P).GE.N THEN /,/IF SIZE <N CYCLE//

IF SIZE(E).GT.N THEN _
IF SIZE(F).LT.SIZE (TEME) THEN //KEEP SMALLER//
TEME=P
ENDIF

ELSE
LINK(C)=LINK(P) ,//EXACT BLOCK SIZE IS FOUND//

RETURN
ENCIE

ENCIF
O0=F //SET ECINTER TO NEXT FREE BLCCK//

P=LINK (P)

REPEAT

IF TEMP.EQ.AV THER
P=0 // NO BLOCK LARGE ENCUGH //

ELSE
- SIZE (TENMP)=SIZE (TEMP)-N //SET NEW SIZE//
P=TEMP+51ZE (TEMP) //SET F TIC BCINT TC FREE BLCCK//

ENDIF
RETURN

END
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The program's global variables and dimensions, if

arplicable are 1listed below followed ky the names of the

procedures in which they are wused. Those variatles local to

a single procedure are not listed.

VARIABLE USING PRCCELUBE

AEE BLOCK LCATA, FTYP, FCUT

ELANK MAIN, BLOCK DATA, LCEIKX, SCAN, SPENTI, FHAND,
FOUT

ELNKLN FPRNT, FCUT

ELNKS (131)

EKWRE
ELKNC
EYE (2)
CASS (4)
CCASE
CEE
CCYCLE (5)
CCOLCN (5)
CGOTC (9)
CCLN
COLCN
CCMT
COMMA
CCNT

CCNTI(8)

BELCCK CATA,
MAIN, BLOCK
MAIN, SERNT
MAIN, BLCCK
MAIN, ELOCK
MAIN, BLOCK
ELCCK DATA,
MAIN, BLCCK
MAIN, ELCCK
MAIN, BLOCK
MAIN, ELCCK
MAIN, BLOCK
MAIN, BLCCK
BLOCK CATA,
MAIN, ELCCK

MAIN, BLCCK

SPRNT

DATA

DATA
DATA, CHECK
DATA, ENCFIX

CETNX, SERNT, FCUT

DATA, CHECK
DATA, CHECK
DATA
CATA
DATA, STITYP, CHECK

DATA, CETNX, FOOUT, SPRNI
FTYPE
DATA, CETINX

DATA, ENLFIX
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CECR
CURFLG
LEE
LELSL
CESLH
LoO

ECCNLD

EEENT (3)
EEEXT (4)
FELSE
EEND
EENDIF
FEEXIT
ELZ (4)
ENCASS (7)
ENDCAS
ENIF (5)
ECJ
ECL(1)
FEUF (80)
FEE
FFILE
FFOR
FMAX
EOTRN
FETE

FRWART

ELCCK
MAIN,
BLOCK
MAIN,
MAIN,
MAIN,

MAIN,
EXCYL

BLCOCK
BLOCK
MAIN,
MAIN,
MAIN,
MAIN,
MAIN,
HAIN,
MAIN,
MAIN,
MAIN,
MAIN,
MAIN,
BLOCK
BLOCK
MAIN,
MAIN,
MAIN,
MAIN,

MAIN,

L4

CATA, DETN
BLOCK
CATA, FTYP
BLOCK DATA
ELCCK DATA
BLCCK DATA

CETNX,
CHECK

SCA

CATA, CHEC

DATA, CHEC
ELOCK
BLOCK DATA
BPICCK DATA
BLOCK DATA
ELCCK LATA
BLCCK DATA
ELCCK DATA
BLOCK DATA
ELCCK TATA
BLOCK DATA
CETNX, FHA
DATA, DETN
CATA, DETN
BLCCK DATA
ELCCK DATA
BLOCK DATA
FERNT,

BLCCK DATA

FOUT,

X

s S

¢ S

N,

K,

K

' C

’ C

DATA, EXCYL

TIYP

TTYP,

SCAN1

SCAN1,

« SCANZ,

ERCFIX

DATA, CHECK

HECK

HECK

, EXCYL, CHECK

¢ C
' C
¢ C

e C

: F
ND,
£,
X,
. C

¢ F

HECK
HECK,
HECK

HECK,

TYE
FERN
FTIYP
FERNT
HECK,

GuT,

ENCFIX

ENCFIX

I,

FOUT,

ENCFIX

FERNT

, DEINX, STTYE
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FHANL

SCAN2, FHAND

FHAND, FTYP,
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FSTRT MAIN, FEENT, CHECK

GCTO (6) MAIN, BLOCK DATA, ENCFIX, EXCYL
IIF MAIN, ELCCK DATA, CHECK

IIIF(2) BLOCK DATA, CHECK

IKAX MAIN, CETNX, SCAN, SCAN1, SCAN2
INDFLG MAIN, EXCYL

IFNCT (9) MAIN, BLCCK DATA

ITERAT (9) ELOCK DATA, CHECK

IABEL (200) MAIN, ELOCK DATA, GENLAE

LAST MAIN, EXCYL, FPRNT

1BFLG MAIN, DETNX, SPRNT, FHANLC, EXCYL
LEMAX MAIN, GENLAB

LEPTR MAIN, GENLAB

LEO (5) MAIN, BLOCK DATA,ENDFIX
LCOP (4) MAIN, BICCK DATA, CHECK
NCYCLE MAIN, BLCCK DATA, CHECK
KESTNC MAIN, SERNT

NEUTR - MAIN, BLOCK DATA, EXCYL
FUMB MAIN, ELOCK DATA, GENLAE
NUMCOM FTYP, FHAND

MINUS (1) MAIN, ELOCK DATA

CLD MAIN, BLOCK DATA, EXCYL
CNE (1) MAIN, ELCCK DATA

COF MAIN, BLOCK DATA

EARN BELOCK LCATA, FTYP

ELU (1) MAIN, BLOCK DATA

EULCUT MAIN, ELOCK DATA

FESRLC (200) BLOCK DATA, STTYP
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FEPT (6)
EINLO
FEEEFT
FSTAR (2)
SEMI
SMAX

SEIN (80)

SSTRT

STACK (200)

STBEG
STENL
STFRM (6)
STMAX
STHNC
SUBFN
THENN (4)
TCBEG

TCENC

1C0 (2)
10P
TEITR
TRES (23)
TYPE
UNTL
CUNTL (5)

WHLE

VARLCC (10)

MAIN, EBLOCK DATA, CHECK
MAIN, BIOCK DATA

MAIN, BLCCK DATA, CHECK
MAIN, BLOCK DATA, FIYE
ELCCK LATA, DETNX, SCAN1
MAIN, SERNT

MAIN, EBLCCK DATA, LETNX, STTYP, SCAN, SCAN1,
SCAN2, FPRNT, SPENT, FHANC, FCUT, FIYE, EXCYL

MAIN, SERNT, CHECK

MAIN, CHECK, EDNFIX, EXCYL

MAIN, SERNT

MAIN, SERNT

ELCCK LATA, CHECK, ENLCFIX

MAIN, BLOCK DATA

MAIN, SEENT, FPRBNT

MAIN, BILICOCK DATA, CHECK, ENLFIX

MAIN, ELCCK DATA

MAIN, DETNX, STTYP, SCAN, FHAND, FTYIP

MAIN, LCETNX, STTYP, SCAN, SCAN1, SCAN2, FHAND,
FTYP, CHECK

MAIN, ELCCK DATA

MAIN, CHECK, ENDFIX

MAIN, CHECK, ENDFIX

BLOCK DATA, STTYP

MAIN, CETNX, STTYP, FHANC, FTYP, SPRNT, EXCYL
MAIN, BLCCK DATA, CHECK

MAIN, BLCCK DATA, CHECK

MAIN, BLOCK DATA, CHECK

FHAND, ETYP



ENDFIX:

GENLAE:

LABFIL:

SUBROUTINE ARD FUKCTICN HKAMES

DEFINITICN

T s e o . o

Check for a correct statement terminator.

Converts a digit into its character regresentaticn.
(CCHNVert)

Leternine the next statement type.
(DETermine NeXt)

Froduces missing statement terrinator.
{ENDE F1X)

Ercduce an error message as required.

Prccess EXIT and CYCLE statements.
(EXit CYcle)

Prccess FCRTRAN statenments.,
(Fertran HANTel)

Builds a statement in the FCRTEAN output buffer.
{Fortran CUT)

krites FCRIRAN statements from buffer to output file.
{(Fertran EEiXNT)

Letermine the type of FCETEAN statement.
{Fortran TYFe)

Geperate a FCBTEAN lakel.
(GERerate LAEel)

Copies a latel intc the FCFIRAX output buffer.
(LAfel FIILl)

Searchaes fcr a given pattern isoclated Ly blanks.
Ssearches for a given character.
csearches for a SPAKKS ccmrent after a statement.

Writes SEARKS statements tc the cutput file.
{Sparks PRINT)

Letermine SPARKS statement type.
{STatement TYPe&)



(}PARKS INPUT:)

CETERMINE
STATEMENT
TYEE

v

SPARKS STHT ———3 FCRTRAN
FRCDUCE
FORTRAN
CUTPUT

CUTEUT

FORTEAR m—
EASS TO
FORTRAN
FILE

FILE

SPALKS OUTPUT
FILE

SPARKS DATA FLCW GRAFH
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cjc|ole|efeE|jF|F|F]lr]c]L]u]s][s[ss]s
HIO|[E{N|Rjx|njo}leiT|E|alalclcliclp|rT
E{N|[T|D{R|C|A|JU|R|{Y|N]R|T|A|a]|Aa]|R|T
civin|FlclyinjT|Nv|PlL|E|N|N|{N|N|[N|Y
K X|I|R|L]|D 1 Al 1(2(T}|0p

X E|L

ALPH R X|x X X X {X|[x|«x

CENTRL| X | x X lxlx

LEVIC X X X X X

FCRT X | X | % |x

FRTINF| X x| X X|x|x % | %

FIRT X|x X|x X

INDT i X

INPAT | X X X

INPUT | X glx (i px|x}pxjx|xjx{x|x|xjx|x}x

KEYN1 | X X X

KEYW2 | X X X

coh X | X[ X Xl x X X X

CIPAT ¢ , X )4

STRINF| X X X X

STYP1 | X X X

STYE2 | X X X | x X x X X| X

STYP3 | X X X X

TABLES X

1P x| X 1| x X

CCEMCN BLOCK ACCESS MAIRIX

B-8
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COMMON EBLCCKS

Because of the large number of variables wused Lty each
¢f the SEARKS svukroutines, most variatles are passed Ly
cormcn staterents rather than parareters in the subroutine
call, Listed below are all cormcn klccks and the variatles
@ssociated with each Llock.

NAVE VARIRELES

/ALPH/ AEE, CEE, CCMMA, DEE, [CBSLH, FEE, PARN

JCENTRL/ LAEEL(200), LBMAX, LBETR, NUMB, STACK(200),
STFRM (6) , STMAX, TOP, TEIIR

sCEVIC/ CRCR, FFILE, PRTR
/FORT/ BLNKLN, ECCND, NUMCOM, FTE, VARLOC (10)

JFRTINF/ FERUF(80), FMAX, FPTR, FSTRT, INCR

JETRT/ DTA(4), FMAT (6), FTYEE, LAST, NLAST
,INDT/ BXKWRD, CURFLG, FRWD, INDFIG, CLL, PULCUT,
NEUTR, NEW

/INPAT/ BYE(2), COLN, DOC(2), EIZ(4), THENN(U4), TCO(2)
JINEUT/ BLANK, IMAX, SPIN(80), STEEG, STEND, TOEEG, TOEND

JKEYW1/  CASS(4), CCCLON(S), EEEND(3), ENCASS(7), ENIF(S),

IIIF (2)

JKEY%2/ CCYCLE(S), EEEXT(4), ITERAT(9), OOF(2), REPT(6),
UUNTL (5)

/0DD/ LABO, LBFLG, NUKBER(10)

JOTEAT/ CGCTO(9), CCNTI(8), ECL(1), IFNOT(9), LEC(5),
GOTO (6) , KINUS(1), ONE (1), ELU(1), RSTAR(2)

/SPRINF/ BLNKS(131), BLKNO, NESINO, SMAX, SSTRT, STHMNC

/STYP1/ COLON, DBLSL, EELSE, EEND, ENLCCAS, LLCOP, RREPT,
URTL

,STYP2/ COMT, CONi, EOJ, FORIN, NCYCLE, RINLO, SEMI, WHLE
JSTYE3/ CCASE, EENCIF, EEXIT, FFOR, IIF, RETRN, SUBFN
JTABLES/ RESRD(200), TRES (23)

,TIIPy TYEE
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SPECIFICATIONS
FOR
PROGRAFK MAIN

EUNCTION
Phe wain pregram causes a line co¢f ccde to be read and
fletzrrines the staterent type. fThe statement 1is prccessed
according tc type. FCRTRAN statements are passed directly to
the FCAThHAN file:; SEABKS statcments cause FORIRAN code tec te
rroduced which accerplishes the desired actions. The FCRTRAN
ccde produced is passed to the FORIRAN file. After proger

structuring flags have been set, kboth SFARKS and FCRTEAN

statements are passed to the SEARKS file,

COMMCN BLCCKS

ALPH, CENTRL, DEVIC, FRTINF, FTRT, IMNLDT, INPAT, TINPUT,
KEYW1, KEY®2Z, ODD, OTPAT, SRIKF, STYE1l, SIYP2, STYE3,

TABLEE, TP

EIGH-LEVEL COLE

FROC: FEARIN
INITIALIZE PQINTERS AND FLAGS
LCOE
CALL DETKX DETERMIRE NEXT STATEMENT TYPE

JF TYPE ECUAL REAL INTIEGER OR LOGICAL THEN
IF NEXT WORD ECUAL SUERCUTINE THEN
TYEE=SUBFN
ELSE
TYFE=FORTRAK
ENDIF
ERDTIF
CASE
tTYPE=FCRTERAN:
PASS TC FCRTRAN FILE
STYFE=CCPFMENT:
TEST FOR END CF CCEXEENT
SET INCENTATION FLAGS
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STYPE=SFAKKS STATEMENT:
PRODUCE TORTRAN CCLCE
FASS CCLE TO FORTRAN FILE
tTYPE=EOQOF:
CLOSE FILES
STOP
ENDCASE
PASS INPUT STATEMENT TO SFAERKS FILE
REPEAT
END
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SPECIFICATIONS
FOR
SUBROUTINE DETNX

This routine reads a card and determines the statement type.

This type is then returned to the main prcgram. If the code

is defined as PURE FCRTRAN it will ke passed directly to the

FORTRAN

file.

CCMMCN BLCCKS

- ———— -—

ALPH, DEVIC,

FRTINF, INPUT, ODL, STYP2

EROC:

ERD

LCOP
IF

CETNX (TYEE)

PTR=72 THEN DRCP TIC ECTIOF CF LCOF ENDIF

ICCPE

REFP
REA
IF

END
REPEAT

PTR=PIR+1
IF ETE=72 THEN EXIT ENCIF ,//END CF CARD//
TEST FCR FIRST NCN ELANK
IF SEMICOLOY THEN CYCLE ENLCIF
IF COLUMN 1 = C THEN
TYEE=COMMENT '
ENDIF
CALL SCAN1 //LOCK FOR A BLANK//
CASE
:ENC-CF-LINE:
TYPE=FCRTRAN
sCOLUFN 6=NON BLANK:
TYPE=CCNTINUATICN
:PTR<6:
LAREL, STORE IN EUFFER
+ELSE:
CALL STTYP /,DETIEEMINE STATEMENT TYPE//
ENDCASE
EAT
C CARL
PURE FCRTRAN THEN
SENC CUTPUT DIRECTLY TC PCRTRAN FILE
IF '



SPECIFICATICNS
FOR
SUBROUTINE STIYF

FUNCTION

T7his routine is called by sukrcutine TETNX once a word
surrcunded ky blanks has been found. STTYP compares this
werd with these in the keyword tatle. If a match is fcund it
csets type te indicate the pfoper type of SPABRS-statement.

If no match is found the type is set to FORTRAN.

CCHMCN BLCCKS

ALPH, INPAT, IWPUT, STYP1, STYPZ, TAELES

1-LEVEL CODE

FROC: SITYP(TYEE)
IRITIALIZE ECINTERS
LGOP
SEARCH KEYWORLC TABLE UNTIL A FIRST CHARACTER
MATCH IS FCUND
1COP -
TEST WCRD CHARACTEF BY CHARACTER
IF MATCH IS FOUND THEN
SET TYFE TO TYPE CF WCRL FCUND
RETUEN
ENDIF
REPEAT
MATCH NOT FOUND INCREFENT EQINTERS TC
LOOK AT NEXT WORL SURKCUNLCED BY BLANKS
REPEAT -
TYPE=FCRTEAN
END
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SPECIFICATICNS
FOR
SUBROUDTINE SCAN
FUNCIION
This routine compares the pattern passed to it with all
words surrounded Lty Lklanks in the input line. 1If a match is
‘pot found the end condition flag is set to true. If a match

is found the end condition flag is set to false and a

pecinter is set to the start of the matching pattern.

CCHECN BLCCKS

IRPUI

EROC: SCAN(EATTERN,LENGTH,ENDCCHNLITICH)
IKITIALIZE POINTIERS
KRILE ETR .NE., ENC-OF-LINE LC
CALL SCAN1 ,,LCOK FOR A BLAER//
CCHMEARE FATTEEN WITH WORL ECUNC
IF FATIERYN MATICH THERN
SET EWDCCNCITIGCN TO FALSE
RETURN
ENDIF
INDEX POINTER
REFEAT
THE PATITERN WAS NCT FOUND
SET ENCCCNDITICN TC TRUE
RETURN
END



SPECTIFICATICN
FOR
SUBROUTINE SCANT

FUNCTION

7his routine searchs the input line for a given character.
1f the character is not found, an end ccndition flag is set
tc true. If the character is fcund, the end ccndition flag
iz set to false ard a pointer is set to the character. This
routine also reports an end conditich fcr end-of-line

(column 72), semicclen, and douktleslash.

CCBECK BLCCKS

- —

RLPH, INPUT, STYP2

BIGH-LEVEL CCCE

PROC: SCANT1(CHARACTER,ENDCCNCITICH)
INITIALIZE EOINTERS _
WHILE ETR .NE. END-OF~LINE [O

. CASE
:NEXT TCKEN=SEMICOLCN:
SET ECCNDITION TC TRUE
RETUGRR
:NEXT TCKEN=SLASH:
IF WEXT TOKEN+1=SLASH THEN
SET ENDCONDITICK TC FAISE
RETURN
ENDIF
sHEXT TCKEN=CHAR:
SET ENDCCNDITION TC FALSE
RETUEN
ERDCASE
INDEX ECIRTERS-
REP EAT
CHARACTER HCT FOUND IN LIRE
SET ENDCONDITIION TO TRUE
RETURK
END
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SPECIFICATICNS
FOR
SUBROUTIRE SCANZ

Iret
i

NCIION

This routine is called by the  wmain prcgraﬁ after a SPARKS
statement has been processed. It searches fcr a comment
éelirited by a doukleslash., If €found it =sets an end
ccndition flag tc false and a pointer to the end of the

comment, If not found the end condition is set to true,

AaLPH, IWPUT

EIGH-LEVEL CODE
PROC: SCAN2(ENCCCNDITION)
INITIALIZE ECINTER
WHILE PTR .NE. END-CF-1IXE LC
If NEXT TCKEN=BLANK THEN
CYCLE
ELSE
IF NEXT TOREN=SLASH THEN
FIND END CF COMMENT
SET ENDCONDITICK TC FAILSE
RETURN
ENDIF
ENCIF
INDIX FOINIERS
REPEAT
CCHMENT NCT FCUND
SET ENDCONLITION TO TRUE
END

-B-17



SPECIFICATIONS
FOR
SUBROUTINE FHANL

IUNCTION

This routine prepares FORTRAN statements for output to the
FCRTRAN file. It handles three types of statements: TYPE 1:
CATA and FORMAT statements which are not indented; TYPE 2:
PULTIELE assignment statements which nust be separated into
compcnent parts; TYPE 3: standard FOEKTBAN statements. It
then determines if a SPARKS .comment delimited by

dculkleslashes follcws the staterment.

CCMMCN BLCCKS

e —— o — — ———

BLPH, FORTI, FRTINF, FIRT, INPUT, CDL, STYE2, TYE

i . . S i —— —— i

PROC: FHAND
IF LAEEL FLAG IS FALSE THEN
FILL FIRST SIX COLUENS WITH ELANKS
ENDIF
CALL FTYP ,,TEST FOR DATA, FCREAT, CR 7/
//MULTIPLE ASSIGNMENT STATEMENT//
CASE
<TYEE=DATA CR FORMAT:
CALL FCUT //DO NOT INDENT//
CALL FERNT
:TYPE=NULTIFLE ASSIGNMENT:
ERGDUCE INLCIVIDUAL STATERENTS
CALL FOUT
CALL FERNT
:TYPE=FORTRAN:
CALL FCUT
CALL FERNT
ENDCASE
CALL SCAN2 ,/TEST FOR CCHMMENT//
RETURN -
END



SPECIFICATICHS
FOR
SUBROUTINE FTYE

FONCIION

This routine searches the FORTEAK staterent to determine if
it is a CATA, FORFAT, or MULTIELIE ASSIGNMENT statement. If

found it will set tyre equal toc the appropriate type.

COMMCN BLCCK

BLPH, FCRT, INEUT, CIEAT

PROC: ITYP (FORTRAN.TYPE)
- INITIALIZE ECINTERS
IF FIRST.CHARACTER=F THER
TEST FCR FCREAT STATEMENT
IF TRUE THEN
FORTRAN.TYPE=FORKAT STATEKERT
RETUER
ERDIF
ERDIF
IF FIRST.CHARACTER=D THEN
TEST FCR LATA STATEEENT
IF TRUE THEWN
FORTRAN.TYPE=DATA STATEMENT
RETURN
ERCIF
ENDIF
WHILE PTR .NE. END-CP-LIKE LC
IF MULTIPLE ASSIGNMENT STATEYERT THEN
FORTRAN,TYPE=MULTIELE-ASSIGNMENT-STATEMNENT
RETURN
ENDIF
REPEAT
FCRIRAN.TYEE=FORTRAN
RETURN
END
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SPECIFICATIONS
FOR
SUBROUTINE FOUT

FURCTION

This routine copies FCRTRAN statements from the input buffer

to the output tuffer according tc the structuring rules.

CCHHUCN ELCCKS

LLPH, FORT, FRTINF, INPUT, STYE2Z, TYE

LEVEL CCLE

PROC: FOUT (PATTERN, START, END)
WHILE START .NE. END DC
IF EOINTER=MAX THEN
CALL FPRNT // ERINT LINE //
ESTAELISH A CONTINUDEATION LINE
RESET ECINTERS
ENDIF
COPY CHARACTER TO BUFFER
INCREMERT START
REPEAT
RETURN
END



SPECIFICATIONS
FOR
SUBRCUTINE FPRNT

This routine fills all unused spaces in the
tuffer with 'blanks. Then writes FCRTRAN staterents

cutput file which is passed to the compiler.

CCMMCN BLCCEKS

LEVIC, FORT, FRTINF, FTRT, INPUT, SERINF

EGH-LEVEL CCLE
. BROC: FERNT
IF START .GT. 7 THEN :
INSERT BLARNKS UP TO START CF STATEMENT
ENDIFE
IF END .LT. 80 THENW
INRSERT ELANKS AT ENLU CF STATEHMENT
ENDIF
WRITE LINE TC FILE )
RESET POIRIERS FOR NEW LIKNE
RETUEN
END
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SPECIFICATICNS
¥YOk
SUEROUTINE SPENT

Eut

el

1

2

i

This routine writes SPARKS statements to the SPARKS oqutput

file. 2 132-character line is used for the SPARKS output,

COMHMCN BLCCKS

ALPH, DEVIC, INPUT, CCD, SPRINF, STYE2Z, TYP

BIGH-~IEVEL CCLE
PROC: SERNT
IF LABREL THEN
CCPY LABEL INTO BUFFER
ELSE
CCPY BLANKS INTO BUFFER
ENDIF
SET FOINTERS TO START ANL ERLC CF LIRE
WRITE LIWE 1IC FILE
RESET EQINTERS
RET URN
END

B-22



SPECIFICATICNS
A FOR
SUBRCUTINE EXCYL

fext

UNCTIICN
This routine handles EXIT and CYCLE statements. It tests
for a multilevel EXIT/CYCLE statements. If found, the

~apprcgriate EXIT/CYCLE is coded and passed to the output
file. If nc 1level is specified it EXIT/CYCLE's one level,
It also sets a flag to indicate an EXIT/CYCLE has reen

processed.

CCHMMCN BLCCKS

e ———— o — o — ——

CENIRL, FIRT, INDTI, INPUT, OLCD, KEYW2, CTEAT, ETYE]

BIGR-LEVEL CCLE
PROC: EXCYL (TYEE)
SET FLAG=EXIT/CYCLE
CALL LABFIL ,/ FILL LABEL EUFFER //
CALL SCAN2 s/ TEST FCR CCFKENT s/
IF NCT A CCHMENT THEN
WHILE NOT END-OF-LIKE LC
TEST FCR EXIT/CYCLE LEVEL
DETERMINE LABEL IC WHICH IC BRANCH
REPEAT
ENDIF
CALL FCUT // PRODUCE CCLE FGR EXIT/CYCLE //
CALL FPRNT
RESET EOINTERS
RET URN
END
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SPECIFICATICNS
FOR
SUBROUTIRE CHECK

EFUNCTION

This routine is called by the wmain program each time a
SEARKS statement terminator is enccuntered. A check of the
current stack top is made. If the terrinator type matches
the stack tcp, then a flay is set false. If a match is not
found subroutine ENLFIX is called to tfy to find a match.

Fach time a mismatch is found sukrcutine ERRCR is called to

froduce an error message.

CENTIRL, FRTINF, INPAT, INPUT, KEYIR®1, HEYH2,. SPRINF, STYP1,

SIYPZ, STYP3

LEVEL CCLE :

PROC: CHECK(STYPE,BAD)
IF STACK ENMFTY THEN PRINTI ERRCR ERDIF
CASE
:STYPE=CQOLON CR ENDCASE:
IF STACK TCP=CASE THEN

BAD=FALSE
ELSE

CALL ENDFIX
ERLIF

tSTYPE=UNTIL:
IF STACK TCP=LOOP AKRD NEXT=REFEAT THEN
BAD=FALSE
ELSE .
CALL ERROR
BAD=TERUE
ENCI1F
tSTYFE=REFEAT OR EXIT CR CYCLE :
IF STACK TCP=LOOP OR WHILE CE FOR THEN
BAD=FALSE
ELSE
CALL ERROR
BAD=TRUE
EREIF

B-24



tSTYPE=ENDIF:
IF STACK TCP=IF THEN
BAD=FALSE
ELSE
CALL ERROR
BAD=TRUE
ENDIF
:STYEE=ENL:
IF STACK TCP=PROGRAFK THEN

BAD=FALSE
ELSE
CALL ENLFIX
ENDIF
ERDCASE
RETURN

END



SPECIFICATICNS
FOR
SUBROUTINE ENDFIX

This routine is <called by subroutine CHECK or the wmain
[rogram when a mismatch conditicn exists between the stack
tcp and statement terminator. ERLCFIX unstacks and produces
the statements necessary tc¢ terminate the stack top
staterent, It does this until a match is found or the stack

is errty.

CCMNCN BLCCKS

L ey —— o — .

S . ——— ———— - ———

PROC: ENDFIX (END.TYPE, STACK.TCP, STATEMENTI.TYPE, DUHH)
WHILE END.TYFE NCT EQUAL STACK.ICE DG
CASE
$STACK.TCP=LF:
PROCUCE ENDIF STATEMENT
s STACK.TCP=CASE:
FROLDCE ENDCASE STATEMENT
:STACK,TCP=SUBROUTLINE:
FROCUCE END STATEMENT
:ELSE:
PROLUCE REPEAT STATEMENT
ENDCASE
CECREMENT STACK
IF STACK EFPTY THEN
RETUEN
ENDIF
REPEAT
RETURN
ERD



SPECIFICATIONS
FOR
SUBROUTINE ERROR

— — o ———— o —

This routine produces an error wmessage tased cn the input
ccde. ERRCR containes the statements necessary to build the

apprcpriate message.

PRCC: ERROR (CCCE)
DETEKMINE TYFE MESSAGE TC BE FRINTIED
SET POIKTER TC STATEMERNT T EE PEINTED
HEITE KESSAGE
RETURN

END

B-~27



SPECIFICATICN
FOR
SUBROUTINE LABFIL

This routine £ills the first 5 cclumns cf the FCRTRAN huffer
with the label passed or with blanks. It also sets column 6

tc a blank.

COMBCN BLOCKS

PROC: LABFIL (LABEL.POINTERK)
FGR I=1 TC 5 DO
CCEY LAEEL TO BUFFER
REPEAT
CCLUEN 6=BLANK
RET URN
END
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SPECIFICATICHNS
FOE
FUNCTICN GENLAB

XONCIION
This functicn generates labels fcr all FORTRAN statements as
required. If the statement already has a label, it copies

that latel into the label. takle,

COMMCN BLCCKS

—— i e e . o —

CENTEL, INPUTI, ODC

BIGH-LEVEL CCLE

PROC: GENLAB (GEN)
IF IABEL IS ERESENT THER
COPY LAEEL INTO LABEL TAELE
SET LAEEL TAEBLE POINTER
RETURN
ELSE
GENERATE A LABEL
CCPY LAEEL INTO LABEL TAELE
SET POINTER
EKDIF
INDEX POINTERS
RETURN
END
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SPECIFICATICKS
FOR
FUNCTION CCRWV

TUNCIION

This functicn converts a digit passed

representation.

CCHMCRN BLCCK

Py — . ———

PROC: CONV(DIGIT)
CCNVERT DIGIT TO ALPHANUMERIC
RETURN

END
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FORTEAN has the distinction of teing one of the
earliest high-level [programming languages. PEecause of its
early develcpment,it lacks the structured features of newer
lanquages. SPARKS is a preprocessor which adds many of the
rew features of good structured prcgrarring to the present
FORTRAN ccmpilers.

This report descrites an enhancerent of the SPARKS
freprocessor and provides documentation for additions and
gscdifications to the original prcgrar. Enhancement of SPARKS
is divided into three levels cf effort: The first level
ccnsists of changes which have nc effect on the actual cade
produced, but simrply adds to its readability. The second
level is the removal of errors which [fpreocduce imprcper ccde
¢cr limitaticns in the code. The third 1level adds new
features, some of which are totally new while others are
expansions of features already in SEARKS. This reports
includes a User's Manual, SPARKS cocde, and specifications to

suppert all modifications made to the original progranm.



