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FROM: D. €. Matlatos, Department of Chemical Engineering

SUBJECT: COMIT Subroutines for Generating FORTRAN Programs

INTRODUCTION

The purpose of this memo s to describe certcaln closed
COMIT (7,83 subroutines which are helipful for generating
FORTRAN (3i,3) programs by means of COM!IT programs. This
typa of programming is usefui, since 1t allows one to obtain
from the mathematical formulation of a problem, e.g. the
differential equations describing §t, a FORTRAKN program
capable of producing numerical soluticns of that probiem.
Such & programming approach Is presently belng used in the
devalopment of a COMIT program For the automatic numericai
solution of a c¢lass of non=ilnear partial differentlial
equations assoclated with divfusion and chemieal veaction
{4,5,8). 1t Is in connection with +this work ¢that the
subroutines described in this meme were developed,

The present memo contalns iInformation on subroutines
COUNT and STATN, which permit the seausntial numbering of
FORTRAR statements, the FOR-10 package of subroutines, which
deals with the Input and outpui of the data of a FORTRAN
progrem, and subroutine LL, which aliocws the automatic
generation o contlinuvation cards whenever a FORTRAN record

produced by the COMIT program euceeds 72 characters, The
tasks these subroutines eanm do are quite simple when
poerformed directly by a human programmer, Nevertheless,

they do vequire an appreciable amount of programming offort
when performad indirectly by means of anothey program.

1t 1s assumed throughout this memo that the reader is
raliriy Familiar with both COMITY and FORTRAN, Listings of
the various subroutines preceded by a discussion {ntended ¢o
facititate theirv usg may bpe fFound In  the Appendix,
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NUMBERING OF FORTRAN STATEMENTS: THE COUNT AMD STATHN SUBROUTINES

FORTRAM statements are Tabeled by means of an integer
(which appears In cociumns 1~8) so that thev can he referyed
to by means of this numbey in other statements, 1§ @&

FORTRAN program Is ¢o be generated by a COMIT program, the
latter should be capabie of producing Intezers sequencially,
one oV which is used every time the need for numbering a
statement arises, This can be accompiished by means of
subroutines COUNT and STATM. The main program transfers o
COUNT after introducing iwe return constituents In sheld 20
so that control will pass dirsciiv viom COUNT o STATH,
Upon veturn to the main program, ihe workspace wiili concain
2 rveturn constltuent followad by an integer, 2 number of
bianks and the contents which the workspace had when COUNT
was entered., The diglts of the integer and the bilanks
always add up te six characters (both these strings are
fully expanded) and, therefore, they can be used as coilumns
1-6 of a FORTRAM statement. I§F, before calling COUNT, the
viorkspace contalned at its beglinning the remaining columns
of the statement, upon return to the main progiram {t would
contain a complete numbered FORTRAN statement, Yo
inftiaiize COUNT the main program has o Iintroduce Into
sheif 122 s fully expanded Integer ¥Foliowed by the two
marker constituents =N and «P. Every time COUNT 1I1s called
1t increments the integer 1¢ finds iIn shelf 122 by onea. it
uses the incremenied number For labeling a FORTRAN statomentg
and it alse repltaces by 1t the number In shelf 127, Thus
COUNT nced be Inttialized oniy once and from then on 14 will
keep numbering statements saquentially.

Once a FORTRAN statement has been numbered, the wmain
COMIT progyram can copy §ts numher and Iinsert it in another
statement which refers to the statement numbered by COUNT
and STATN. An example of the use of these two subroutines
can be Found In the next seciion, which deals with the
FOR~I0 package. Whlie using COUNY and STATN for numbering
statements a programmer ought to be careful that these
routines piroduce numbers which are always less than 32,768,
This is a restriction imposad by the FORTRAN svystem, Ha
shoutd also Inttiailze COUNY i a way that will guarantcee
that statements numbered by 1+ do not have numbers which
coincide with those of statements labeled directiy by the
main program. For vemple, In the case of the FOR-i0
package {(see the next section) COUNT should not assign
numbers 1 and 2 to any of the FORMAT statemenis it numbers,
since these two labels are reserved Ffor two FORMAT

"3

statements producaed by the malu prozvam fiself.
READING ANMD PRINTING OF DATA: THFE FOR-10 PACKAGE

Most FORTRAN progrems arve written in a way that enables
them to vread in data befere they perform any aciusit



CC-24B PAGE 3

calculations. Thus they can be run again and again with
difverent sats of date., In addition many programmers have
the FORTRAM program print cut the numbers it just read so as
to have the output documented by the values of the constant
parameters that define a particular calculation. This 1is
also convenient for detecting certain tvypes of ervrors, If a
FORTRAHN program §s to be generated automatically by means of
a COMIT prozram, the latter should be able to Iincorporate
fnto the former inputeoutput statements perfoirming the tasks
mentioned above, For example, ¥ a COMIT program vhose
input is a system of partial differential equations is to
praduce a FORTRAN program for solving them numerically, as
Is the case In (4,5,8), the COMIT program will first have to
scan the differential equations for names of fleoating and
fized point {(in the FORTRAN sense) variables, Once these
two 1ists have been compiled, the COMIT program has to
generate FORTRAN statements for reading In and printing out
these constant parametaers, This task can be accomplished by
means of the FOR=10 package,

The FOR-J0 package consists of five closed COMIT
subroutines arranged as foliows:

ENTRY~»~@G§;;:;>*“*’E”'T

ms.,\
FOR-READ FDRMM)

COUNT b(svavm
\J \\N—M‘

FOR=50 can be called after any number of Jlegal FORTRAN
floating variable names have been introduced in shelf 1 {(in
compiressed formd, Fised ones in sheif 2, and COUNT has bheen
proparly inltialized as described in the preceding sectlon,
For execmple, 1f the FOR~I0 package Tinds in shelf 1:
ALPHASBETA-EPSTLN+R+G+H+FR+ONE, in shelf 2:
P eJeR+LAMDA-TOTA+KA+LALPHANAB and in shelf 122: sheapNeep,
upon return o the main program the workspace will contain a
set of expanded FORTRAN statements which are shown encliosed
in the beox balow (this is actually thelr form after being
prrinted In COMIT format A):
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[y}
i

s b

1 FORMAT(BELS, 2}
2 FORMAT{LE38)
READ &, ALPHA, BETA, EPSTLN, R
PRINT 5
5 FORMAT( 13X SHALPHA, T4 XHHBETA, 12X6HEPST LN, L7 1HR)
PRINT 1, ALPHA, BETA, EPSILN, R
READ 1, G, H, FR, ONE
PRINT &
6 FORMAT (17X1HG, 17X 1HH, 16X 2HFR, L5X3HONE)
PRINT 1, G, H, FR, ONE
READ 2, 1, J, K, LAMDA
PRINT 7
7 FORMATC(17XLHE, 17X1HJ, T7XIHK, 13X5HLAMBDA)
SRINT 2, 1, J, K, LAMDA
READ 2, 10TA, KA, LALPHA, MAB
PRINT 8
3 EORMATC LBXHIOTA, 16X2HKA, L2XEHLAPKA, 15X 3HNAB)
PRINT 2, 10TA, KA, LALPHA, NAB

CALL EXIY
D

The first statement reads In the flrst Four fFloating
variables in FORMAT 1, The next two statements print out

Tabels for each of these Tour variabies. The fFourth
statement prints ocut the fouy wariables themselves. This

cycie is repeated until the list of floating variables is
exhausted. Then the fixed point variables avre taken care of
by means of similar sets of statements except that FORMAT 2
is used. The last cveie corrvesponding to each 1ist may read
in four, three, two ov one variable depending on the numbe
of them contained in the ilst. FOR-10 functions propariy
even when one oy both llsts ave empty. FORMATS 1 and 2
which are used by scme of the statements generated by FOR-{0
are shown right on top of the box. They are considered as
belng among the simplest FORTRAN FORMATS (2), The COMIT
program that uses FOR-10 should ' intreduce them Into the
FORTRAN pvogram. Both statements can aiways be introduced
even though one oy both variabie ilsts might be empty, slince
an unvsed FORMAT statement 's not conslidered an error by
FORTRAN,. 1t should also be noted that the longest statement
produced by FOR-10 ts oniy 062 characters long including
hianks. Thus every statement gzenerated by FOR-I0 wiil +Vig
on one card. By adding the two statemerts shown below the
box oine has a complete FORTRAN program. {f this Is executed
with the Toilowing data:

0.30000000E 01  0,20000000E 01  0.30000000F 01 0.%05060000E 03
-0, 10000000E~01  =0,20000005E=01  =0,30000800E~01  ~0,40G00000E~01

1 2 3 iy
wy A -y wfy
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the ocutput obtalned Ise

ALPHA BETA EPSILN n

- 10000000E 0% -200800000E 03 < 30000000E 0O LLBO00BO0E 03
G i PR ONE
«.99999999E-02 0?0000000{"01 40000000E-01 -,5994956999E-01
t dJ R LAMDIA

i 2 3 5

§OTA KA LALPHA MNAR

-1 2 -3 &

1t can be scen that the labels are right-justified on top of
each arithmetic Field.

YOR-E0 was programmed with the pariticular job described
above in mind. However, ¢ 1is possiple to wmodify ihe
statements [t produces so that they are useful fFor other
tasks. For siample, after destyeving the READ $£atumbngdo
the remalaing statements generated by FOR-10 coculd be used
Toyr printing out resueilts. Or after move severe
modlfFleations one could even obtain statements for the input
and output of ayrrays.

CONTINUATION CARDS: SUBROUTINE LL

¢ was stated 1n the description of the FOR-I0 packsge
rhat the FORTRAN statements 1t produces are always shorter

than 72 characters and thue wilt Fit on one card. in
ganeral, however, FORTRAN statements produced by a COMIET
progran neaed ot satisfy this condltion. In that case,

continuacion records are needed o¢nd the long statement wlil
have o be accomodated on more than one card. Subrouvtine LL
{for Linz Length) takes care of this task antomaticaily.

1 be demonstrated by means of examples, “or
Instance, E; Li Finds Tn the workspace:

280 R’s {as separate constlfuents) « v,

T wilt produces

72R%s{as sepai vie constituents ey,
swtegetuset3166R s (as separate constltuents)ey,

Fepedebotern2466R s {as separate ,Vrat:iuentabvl
pobesudwbuts3:86R e {as separate constituents)rs,
upuewreresab 100 s {as suparate consiltuentsivs

e

Rt
e
o~
[

&8

' \
Yhon printed or punched In COMIT TFormat & this will Took 1
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RARRRRRRRRARRARRRRRRARRRRRRRRRRRRRIRAARIARRRARNRARRRRARARRARRRRRRRRARARR
IRRRRRRRRRRANRRRRARRRARRRRARRARRRARRRRRARRRRRRRRARRRRRRRRARRRRRABIRNAR
2RRRRRRARRRRRRRRRRRRRRRRRRARRRRRARRRRARRRRRRRRRRARRRRAIRRARRRARBRRR
SRRRRRRERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRMLRRARRRRRRARRRRRRRRIRARR
LRRRRRRRRRR

iIf a statemnent contains more than 666 characters it cannot
be handied by means of contlnuation cards, since FORTRAN
allows oniy nine of them. What should be done in this case
is toe break the long statement into Lwo or more statemenis.,
This task requires a knowledge of the grammar of FORTRAN and
is therefore rather difficult to program., What LL does in
such a case can be seen from the following example which
involves a statement consisting of 1000 i's:

RRRRRARRRARRRRRRRRRARRRRRARRRARRRRRRRARRRRRRRRRRRRRRRRRRRARRRKARRRRNRARRAR
IRRRRRRRRERRRRRRARRRARRRRRRRRRRARRRRKRRRRARRRRRRRRRRRRRRRARRRIRRRRRRR
2RRRRRRRRARRRRRRARRRRRRRRRRARRRARRRRRRRRRRRRRRARRRRRRRRARRARRRARRRR
SRRRRRRRRRRRRRRRRRRRRRRRRIRRAZRRERRRRRRRARMIKARRRRRARKARRRERRIRRARAR
LRRRRRRRRRRRRRRRRRRERRERRERRNARRKRRRRRRRRRRARRRRRRRRANRAKRRRRRRRRRRR
5RRRRRRRRRRRRRRRRRRRRRRRRERRRARRRARRARRRRRARRRRRRRRINRRRANRARRRERRRR
GRRRRRRARRRRRRRRRERRRRRRRRRRRRRRRRRRARRRRRRRRRRRRRARKRERRERARRRARRRRR
7RRRRRRRERRRRRRRRERRRRRRRRRRRRIRARRRRRRRRRRRRRRARRRAARRRRARRARRRARRR
SRRERRRRARRRRRRRRRRRRRRRRRERRRRRRARRRRRRARRRRRRRRRRANERARRARRRRRRARRR
SRRRRRARRRRRRRRRRARRRARRARRRRRRRRRRRIRRRRRRRRRRARRRIRRKEARRRARRRRRRRE
ERRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRAIRRRRRRRRARRRRRRRRRARRRK
ERRRRRRERRRRRRRRRRRRRRARRRKARRRRRRARRRARRRRRARRRRRRRRERARRRRARRRRRRR
ERRRRRRRRRRRRRRRRRRRARRRRERRRARRRRARARRRARRRRRRRRARRRARNRRRRRRRRRRRRE
ERRRRRRRRRARRRRRRRARRRRRRRARRRRRRRRRRRRARRRRRRARRANRARRRAERRRRRRRRRAR
ERNPRRRRRRRRRRRRRRRRRRRARRRRARRRRRRRRRRRRARRRRRRRARRRRRRARNRRREARRAR
ERRRR

The E's in column 6 indicate to the programmer that he
should take care of this situation himseif. 1In view of the
improbabillity of a statement which cannot fit on 10 cards
this Is not & serious shortcoming of LL. Furthermore,
should a subroutine become avatiable For handiing such
statements 1€ would be possible to have LL treat the program
Tirst and then transfer to the other subroutine which wouid
cniy process statements having E's in column 6, Subroutine
LL vecognizes comments and tireats them differently than
regular statements., For example ¥ it finds In the
workspace:

C + 349R%'s (as separate constl tuents)+e,

the result wouid look 1like:
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CRRRRRRREARRERERRARRRRRRRRARRRRRRANRRAARRRRARRRRRRRAARRARRRRRARRRRRRRRRRR
c RRRRRRRRRRRRRRRRRRRRRRRIRARRRRRARARRRRARRRARRRRRARRRRRRRRARRRRRRRAR
C RRRRRRRARARRRRRRRRRRRRRRRRRRRIRRRRARRRRARRRRRRNRRARRRRRRRRRRRRRRARR
c RRARRRRRRRRRRRRRRRRRRRARRRRRRIRRRRARRRRRRRRRRARRRRRARRRARERRRRRRARRR
C RRRRRRRRRRARRRRRRRRRRRRRRRRRRRRARRRRRRRARRRRRRRARRRRRRARRRRRRRRRRAR
c RRRRARRRRRRRRRRRRRRRRRARNRRARRARRRRRRRRRRRRRRRRRRARRRRARRRRRARRRRRR
c RRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRRRRRRARRRRRRRRRRRRRRRRRRR
C RRRARRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRRRRRRAR

C RARRRRRARRRRRRERRRRARRRRRARRRRRIRARRRRARRRRRRRRRRRRRRRRARRRRRRRRRR]AR
C RRRRRRERRRRRARRRRRRRRRRRRRRRRERRRRARRRRARRRRRRARRRRNARRRARRRRANRRRRA
c RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRARKRRRRARRARRRRRRARRRA
C RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRRRARRNR
c RRARRRRARRRRRRRRRRRRRRRRRRRRRRRRRRRRRI.RRRRRRRRRRRRRAR

Continuation punches are not necessary for comment cards and
there s no Timit on how long a comment can be. The R's in
the above zxamples stand for any legal FORTRAN character or
blank. They were used, since is was much easier to generate
Tong strings of R's rather than legal FORTRAN statements In
the program voyr testing LL.

APPENDIX

A listing of all the subroutines described in this memo
may be found at the end of this appendix. Before using any
of them, the commenis that precede it shouid he carefuily
studied. Particular attention should be pald to the varlious
sections of COMIT pseudo-stovage, l.e., workspace and
shelves, that these routines reauive to be empty. The user
of these routines should aveid naming rules in his main
program with rule names that appear In ¢he routines he uses.
in general, he should be particulariy well aqualnted with
the use of closed subroutines in COMIT (8). He should aiso
bear in mind that error detecticn or recovery procedures
have not been Incorporated In these subroutlines and
consequently very erratic behavior may occur ¥ they arve
improperly used. Other than that thev have heen extensively
tested and are believed to be free of errorse. ‘
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(CLLOSED SUBROUTINE FOR~10)
(FINDS A LYST OF COMPRESSED FLOATING VARIABLE NAMES IN SHo 1 AND A}

(LIST OF FIXED ONES IN SH, 2}

(FOR-10 DOES NOT SAVE THESE LISTS}

(THE WS SHOULD BE EMPTY UPON ENTRY}

(USES SHo 35 45> 5 AND 6 WHICH SHOULD BE EMPTY UPON ENTRY AND ARE
(ALSO EMPTY UPON RETURN)

(RETURNS WITH A SET OF EXPANDED 10 STATEMENTS IN THE WS)

{CALLS SUBROUTINES FOR~READ AND FORMAT)

(FINDS ITS RETURN IN SH. 20}

(PROCESS FLOATING VARIABLES FIRST)

FOR-IO // FOR=I01 FLO

(GENERATE READ STATEMENTS OR RETURN}

FOR-101 FLO $=A/FOR-102//#520 1s%A1 1sFOR-~101 FIX FOR-~READ
FIX =A/1T02 //:%520 15%#A2 19FOR-I01 RET FOR-READ

RET  =aA+A J/7%A6 29uN20 1 §
{CHANGE FORMAT NUMBERS FROM 1 TO 2 AFTER DESTROYING RETURN CONSTITUENT)
1702 $1=0 =

1TO2L $11+%1+S+¥to=1+%24+3+4//%Q3 1 2 3 4 1TO2L
* //%X3 FORMATCALL
(DESTROY RETURN CONSTITUENT)
FOR-102 3$1=0 #
(PUT READ STATEMENT IN SHe 3s PRINT STATEMENT IN SH. 4 REMAINING READ)
(STATEMENTS IN SHo 5 AND CALL FORMAT)
FORMATCALL $+R+E+A+D+s+*o+$=1+2+3+4+5+6+7+8+1+PRINT+6+7+A/FORMATCALL1=
#142434445464T//%Q3 1 2 3 4 5 & To#EL0s%#Q4 O 10 11 12o%#Q5 89%520 13 =
FORMAT
(ALL READ STATEMENTS PROCESSED)
¥  FOR=101
(PUT FOUR 10 STATEMENTS IN SHe 6}
FORMATCALLY $1+3=A+2+A//%*A3 15%A4 39%Q6 1 2 35%X5 FORMATCALL
' {CLOSED SUBROUTINE FOR=READ}
(FINDS A LIST OF VARIABLE NAMES IN THE WS) ,
(PRODUCES EXPANDED READ STATEMENTS WHICH IT LEAVES IN THE WSy
(FOUR VARIABLES ARE READ IN PER STATEMENT AND ACCORDING TO FORMAT 1)
(THE LAST STATEMENT READS IN THE REMAINING VARIABLES)
tUSES SH. 10 WHICH SHOULD EE EMPTY UPON ENTRY AND IS ALSO EMPTY UPON;
(RETURNj
(FOR=-READ FINDS ITS RETURN IN SH. 20)

(PRODUCE READ STATEMENTS READING FOUR VARIABLES)

FOQR=-READ $1+$1+$1+$I=a—“-ﬁmREAD~*19m+1+ac+2+s~+3+9w+4+*9//%010 1 2 3 4 =
56 7 8 9 FOR~READ

{TAKE CARE OF REMAINING VARIABLES. PUT STATEMENTS IN WS}

#5145l +flmmre e READ=# L 0=t Id 0w 240304,/ /4010 1 2 3 4 5 6 7s%X10 FOR==
READR :
# Bl4Gl2ennaecREAD ] gut 1 e =h24% 4/ /2010 1 2 3 & 5,%X10 FOR=READR

* BlmeeeweeREAD~%1o=414%e//2Q10 1 2 35%X10 FOR-READR
# 7 /uX10
(EXPAND READ STATEMENTS. RETURN)
FOR=READR $=A+1//#E2,%#N20 1 5
(CLOSED SUBROUTINE FORMAT)
(FINDS IN THE ¥S A READ STATEMENT PRODUCED BY FOR=READ AND PRODUCES}
(A PRINT STATEMENT AND A FORMAT STATEMENT WHICH WILL LABEL THE INPUT)
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(DATA AND LEAVES THEM EXPANDED IN THE WS)

(CALLS SUBRQUYINES COUNT AMD STATN;

{USES SH, 10 WHICH SHOULD BE EMPTY UPON rNTRY AND 1S ALSO EMPTY UPONY
{RETURN

(FORMAT FINDS ITS RETURN IN SHe 20}

(DESTRQY PART OF READ STATEMENT. ADD FINAL COMMA)
(AND MARKER AT BEGINNING OF WS)

FORMAT S13+G<sto=itM+24,y #

(PRODUCE X AND H FIELDS FOR THE VARIABLES)

FORMATL #M4=tB14o=1481%7X#1H+34+4//7%Q10 2 3 & FORMATL
3% et 524+ 9= L A# L UO6XU2HA3 447 /4#Q10 2 3 4 FORMATL
* Mt ot S34 9= ] 438 1 UE5X#2H+3+4 /74010 2 3 4 FORMATL
# F¥Mbmt GhF o= 1L 1R GXRLH-3 44/ /#Q10 2 3 4 FORMATL
i M= S5+ o= ]+t IR BIXEDHE3+4/ /74010 2 3 4 FORMATL
3k IMbrd 564 021 F# I H2XLEGHE34+4//4Q10 2 3 & FORMATL
(ALL VARIABLES PROCESSEDa. PUT X AND H FIELDS IN WSy

(PUT MARKER AT END OF WSy
¥ EM=AL1//#A10 1 %
(REMOVE FINAL COMMA AND MARKER. COMPLETE AND NUMBER FORMAT STATEMENT:
¥ Bro+UM=A/FORMATPHA/STATNAFORMATH (+14+#)3%,77%S20 1 2 COUNT
{ PRODUCE PRINT STATEMENT, RETURN)
FORMATP $1laBb=tP=24+24+334/ /4010 12%F4s#X10 #
¥ fmAdommreaPRINT =31 4% o+ A/ /H#E25#A10 S553#N20 1 $

(CLOSED SUBROUTINE COUNT) }
(A VARIATION OF A SIMILAR PROGRAM OBTAINED FROM DRe YNGVE;
(ET IS INITYALIZED BY INTRGDUCING A NUMBER FOLLOWED BY THE MARKERS =,
#N AND #P INTO SHELF 1220 THIS STRING SHOULD BE THE ONLY CONTENTS OF-
SHELF 122 UPON ENTRY AND IT SHOULD BE FULLY EXPANDED.)
{UPON EXIT FROM COUNT THE WoSo CONTAINS THE NUMBER THAT WAS PLACED IN =~
SHoe 122 INCREMENTED BY ONE FOLLOWED BY THE TWO MARKERS #N AND %Pe =
THIS STRING IS FULLY EXPANDED. IT IS FOLLOWED BY THE ORIGINAL CONTENTS =
OF THE WeSo$
(UPON EXIT SH, 122 AILSO CONTAINS THE STRING THAT WAS ADDED BY COUNT =
TO THE BEGINNING OF THE Wy,5. THUS FOR CONSECUTIVE NUMBER GENERATION -
COUNT IS SELF=INITIALIZING)
{UNLIKE DRo YNGVE?'S VERSION INITYAL ZEROES ARE NOT NECESSARY)

{ COUNT FINDS 7S RETURN IN SH. 20}

(PUT NUMBER AND MARKERS AT THE BEGINNING OF THE ¥oSa)
COUNT $=A+1//7%A122 1 3¢

{IF DIGIT BEFORE #N IS NOT 9s INCREMENT IT BY ONE}
COUNT1 #0-+%N=#1+42 PC

* %1T%N %2+2 PC

# #24%N=%342 PC
% 43n»q-xqaz pPC
3 #hrEN=R5L2 PC
3 #54+N=E642 PC
3 ¥EEN=HTE2 PC
3 #74uN=#842 PC
#* ¥B8+#N=#924+2 PC

(IF IT 1S 99 REPLACE IT BY A ZERQ AFTER THE #N AND HANDLE CARRY BY =
GOING so COUNT 1)

#* 9+#N=2+%0 COUNTIL

{NO DIGIT TO ADD CARRY T0, ASSUME AN IMPLIED INITIAL ZERO)
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3 UN=%1+1 *
(PUT ANY ZEROES AFTER #N [N FRONYT OF IT?
PC #N+$+#P=24-143 %
(LEAVE NEW NUMBER AND MARKERS AT THE BEGINNING OF WeSo AND IN SHo 122, =
RETURN}
# SN AP=L+243+14243//%0122 1 2 30%N20 1 &

{CLOSED SUBROUTINE STATN)
- (TO NUMBER A FORTRAN STATEMENT ONE SHOULD CALL COUNT LEAVING COLUMNSS}
{7~END OF STATEMENT IN THE WS)
{THEN CONTROL SHOULD BE TRANSFERRED DIRECTLY FROM THE RETURN OF COUNT}
(TO STATN WHICH WILL PRODUCE A STATEMENT HAVING A LEGAL COLol1~6 FIELD)
(AND LEAVE IT IN THE WS}
(STATN MUST BE NORMALLY CALLED BY A $.UPON ENTRY IT DESTROYS THE FIRST)
(CONSTITUENT OF THE WS)
{STATN FINDS ITS RETURN IN SH. 20)

(DESTROY RETURN CONSTITUENT. ADD 5 BLANKS AFTER NUMBER.
STATHN $14+54#N+EP =2 bmaa—wtI L4/ /HED #
(REMOVE EXCESS BLANKS AND MARKERS. RETURN.)
it SO ERNFAP=ALT//H¥N20 1 5

{CLOSED SUBROUTINE LL)
(FINDS AN EXPANDED FORTRAN STATEMENT OR STATEMENTS IN THE WeSe WHICH)
{SHOULD NOT CONTAIN ANYTHING ELSE)
(PRODUCES SEQUENTIALLY NUMBERED CONTINUATION CARDS FOR STATEMENTS WHICH)
(ARE LONGER THAN 72 CHARACTERS)
{IF A STATEMENT CANNOT BE ACCOMODATED .ON 10 CARDS»y LL WILL PRODUCE}
{FURTHER CONTINUATION CARDS HAVING AN E IN COLUMN 6o, WHENEVER THIS!
(CONDITION OCCURSs THE USER MUST DEFINE A PART OR PARTS OF THE)
(EXCESSIVELY LONG STATEMENT BY MEANS OF OTVHER STATEMENTSs S0 AS To)
(SHORTEN IT TO A LEGAL LENGTH)
{COMMENTS ARE RECOGNIZEDo. CONTINUATION CARDS FOR THEM HAYE A C IN}
{COLUMN 1 FOLLOWED BY 5 BLANKS AND THEN TEXT UP To AND TNCLUDING!
{COLUMN 725
(LL RETURNS WITH THE PROCESSEDs> EXPANDED FORTRAM PROGRAM OR STATEMENT)
{IN THE W.S, READY TO BE PUNCHED ON CARDSo. FOR PRINTING A BLANK SHOULD:!
(BE INTRODUCED BEFORE FACH RECORD BY MEANS OF A RULE OF THE TYPE)
{ A S4itez=—alt2//8WAMLI 2 3 A
(LL USES SHELVES 1 AND 2 WHICH SHOULD BE EMPTY UPON ENTRY AND ARE ALSO)
{EMPTY UPON RETURN)
(LL FINDS ITS RETURN IN SH. 20)

{LEAVE ONLY FIRST STATEMENT IN W.Sc. PLACE MARKER BEFORE IT)
Li, S+t o4S=upM+-14243/7/3#Q1 & LLO

{PROGRAM PROCESSED, PUT IT IN WoSo» EXPAND IT AND RETURN)

* B=AFA//ENZO 10%A2 25%E2 §

(IS THIS A COMMENT)

LLO #M+C=2 LLC

{NO)

¥+ oaM=0 Ll

{YESS

LLE $724531 4540 = 138 gCrmewwTe2 4344/ /202 1 2 LLCL
# =/ /R02 LowAd LL

LLCL $66481484t ol Cu=—Twt2434+4//3Q2 1 2 LLCL

# $=//4Q2 1s%X1 LL
{DOES STATEMENT FIT ON ONE CARD)



LLY 5724514545 o=t gommewit 1+24314/ /#Q2
(YES)

@ B=//4Q2 1e%X1-LL

{(NO. DOES IT FIT ON TWO CARDS}

LL2 $664+5145+Ho=l4tgmmu—s=i24+2+344//2Q2
{(YES})

% B=//3#Q2 1o%X1 LL

{NOo DOES IT FIT ON THREE CARDS)

LLY $66+31+stite=]l+tommmewit34+24+34+4//%Q2
#* $=//%Q2 1lo¥#X1 LL

LLG $66+514G4item]+toomnmamitft24+3+4//%Q2
# %=//#Q2 ledX1l LL .

LLS $66+31454+to=l4¥ommma—nit5+243447/3Q2
% $=//%Q2 1:%#X1 LL

LLE S664+51+5+%om]lad# oS mmm—it6+2+3+4/ /%02
¥ B=//%Q2 Lo¥X1 LL

LLT $566+514+54itonl+¥omamenitT+2+3447/4Q2
* B=//74Q2 19%X1 LL

LL8 $606+5145+tomldkomTam=it8d243+4/ /402
* S=/7#02 1.2X1 LL

LLY $66+51+G4ta=ldtomnmr~=it9+24344/ /%02
# $=//%02 1-%X1 LL

{DOES 1T FIT ON 10 CARDS)

LLE $664514+G+a=idiigudmnel +243+4//31Q2
¥ B5=/73Q2 1o%X1 LL

LL2
LL3

LL4
LLS
LLE
LL7
LL8
LL9

LLE

LLE
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