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CORRECTIONS TO SOME SEVERE ERRORS IN A VERSION OF TSP
(Time Serles Processor)

Robert E. Lynch

Department of Computer Sclences
Purdue University

1. Introduction. TSP (Time Series Processor) is a problem-orlented

computer system designed to carry out automatically the computations which
Occur routinely In econometric research. |t has some of the same procedures
as SPSS and it has some which SPS$$ does not have. The simplicity of its
language makes TSP sultable for users who have only a casual acquaintance
with the use of a computer, for example, the TSP statement PLOTSS generates
informative line printer graphical displays.

Several faculty members at Purdue wanted TSP aQai1abIe for thelr research
activities as well as for student use in courses. A version of TSP, written
in I1BM360/370 Fortran, was obtained and converted to CDC6500 Fortran.

During the conversion, results from test cases showed that there were
some severe errors In the IBM version. Reasonable looking output was produced
which is Incorrect. No TSP error message was printed. We do not see haw a
user could tell that these results were Incorrect unless he had correct results
to compare with or unless he made a detafled examlnatlon of the output together
with some hand calculation.

The purpose of this report Is to bring these errors, and thelr corrections,
to the attention of iﬁstallations which support TSP.

2. Errors In TSP. Errors occur in the IBM Fortran version of the TSP

subroutines PASS1, LOAD (three errors), GRAPH, and CAPITL. These errors in-

volve the way that the TSP processor handles blank common.




If the !BM Fortran compiler handles double preclsion asslgnment state-
ments in a way similar to that of the CDC6500 Fortran compiler, then there is
an error in the TSP inner prodﬁce routine, [NPROD.

Sectfon 4 contalns 1lstings of the CDC6500 verslon of PASSI, LOAD, GRAPH,
CAPITL, and INPROD. The locations of the errors in the 1BM verslon, and thelr S
corrections, are indicated.

Parts of a user's TSP program statements and intermedlate results are
Stored In blank common; blank common Is also used for scratch space. Errors
include the omission of an appropriate test to see how much scratch space |s
available as well as Incorrect tests.

The errors In the test cases mentioned In Section | occurred because the
processor used scratch space which overlapped the other part of blank common .

If [f] is used as the TSP manual for this [BM Fortran version of TSP,
then therezis a misprint on page 3 of [1]. In the display of the size limita-
tion, NOBS*VARS should be replaced with 301 + NOBS*(2%VARS + 1) + 2*VARS.

Remark: The TSP manual [1] does not mention the useful TSP feature which
allows a comment to be Inserted into the first statement, $SNAME program name$,
of a TSP praPram. The processor stores the name immediately following NAME
and everything else up to the terminator, $, is ignored. Conseguently, instead
of using something like $$SNAME CASElS, the user may give a more detailed pro-
gram identification, for example:

$SNAME CASE1, GROSS NATIONAL PRODUCT MODELS OF l.M. JONES. JUNE 19, 1984,

MODEL 1 GNP = CONSTANT + A*EXP(TIME)
MODEL 2 GNP = CONSTANT + A%EXP (TIME) + B*EXP(2ATIME) $
Any name in the idéntificatlon, such as'CASEI,IGROSS, etc., may be used as a

variable name in the program. The only lImltatlon is a maximum of 8 characters
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for a name; the use of SEPTEMBER would result In the generation of the TSP
error message 'name has too many charactars.'

3. Some dilfferences between the {BM and CDC Fortran versions. In order

to locate and correct the errors, detalled knowledge was required about the
workings and functions of about half the 119 TSP subroutine which we had. As
the purposes of various subroutines became clear, numerous comments were in-
serted. Consequently, the CDC6500 version Is better documented than the IBM
Fortran version, which is almost devoid of comments.

A number of inefficiencies were eliminated. Most of the linear searches
of 1ists were replaced by more efficlént search techniques.

In the CDC6500 version, a comment can be Inserted at any place that a
blank or comma separator is required or can occur. /* in columns | and 2 of
a card denote that columng 3 to 80 confaln a comment.

The user can use longer than 8 charactér names in order to help document
his TSP program, for example

GENR NEWCASHBALANCE = OLDCASHBALANCE*({ 1 + (INTERESTRATE/IOO)*(HONTHS/IZ) )s
However, the processor only uses the flrst 8 characters internally and it prints
8 record of the more-than-8~character names so the user can check for unigueness.

The input routine, INPT, was completely rewritten. The new version is
much more efficient than the older one. Free format data input takes only about

30% tonger than formatted data input. The new version examines each non-blank,

non-comma character about twice lnstead of the up to 20 times of the old version.

The user has more flexIbility in the cholce of storage requirements. He
may choose blank common sizes of 3K, 5K, 10K, 15K, 20K, 25K. The 3K slze is
suitable for student Jjobs and the 25K slize Is capable of doing TSP programs

which require the 30K IBM Fortran version. At the end of the execution output
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of each TSP program, the amoﬁnt of blank common which was used by the program
is printed. Wifhlthls information, the user can, perhaps, decrease the blank
common size request on subsequent runs In order to decrease turnaround time and
cost.

The most significant Imp;ovement In eff!élency Involves the number of words
(NWORD) used to store a TSP keyword or user deflned variable name (this Improve-
ment is directly transferable to the |BM Fortran version). The IBM version
uses NWORD = 2 and two 8-byte words are used for keywords and names; floating
point numerical values are stored In single B-byte words. When a name Is moved,
two words must be moved and when a comparison or search of a list s done,
pairs of comparisons are made (there is a lot of moving and comparisons of names
during the execution of a TSP program}. The CDC version uses NWORD = | and a
keyword or name s stored in a single 60-bit word. This change to NWORD = )
accomplishes the following:

I, Execytlon time for the movement and comparison of names Is decreased

by more than a factor of 2.

2. Numerous calls of short subroutines and functions are replaced by

skngle assignment statements or by single IF statements.

3. Memory requirement is reduced (on the CDC6500).

Remark 1: 1If the change to NWORD = | were made in the |BM version, then
the increased efficiencies of 1 and 2 are achieved by deciaring names to be
REAL DOUBLE PRECISION (or whatever the IBM Fortran declaration Is). Accuracy
is Improved by using REAL DOUBLE PRECISION declarations for numerical values so
that 16-bytes are used for floating polnt values; this Improvement s made at
the sacrifice of memory space. It is well-known that one must use as much

precision as economically feasible In matrix computations--especially in least
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Squares computations. Moreover, in some cases, users mrght not know the impor- -
tance of the choice of a basis for least Squares computatlons and, perhaps, try
+ + ...+

0" X
anxn; use of low precision numericatl values might result in meaningless results,

to do a regression with a polynomial approximator of the form a

Thus, the change to NWORD = | should also be accompanied by REAL DOUBLE PRECISION

declaration for just about ali the variables in the TSP IBM Fortran program,
Remark 2: The CDC version uses NWORD = | and all changes from the IBM

version are noted with comments. To change the IBM version to NWORD = 1, one

can make all the appropriate changes Indicated on the complete listing of the

CDC verslon plus Inserting the required REAL DOUBLE PRECISION declarations

{there are a lot of these).

&, Listing of PASS!, LOAD, GRAPH, CAPITL, and INPROD. Listing of the CDC

versions of the subroutines in which we found errors follows. On these list-
ings, changes from the IBM Fortran version to CDC Fortran version are bracketed
by a pair of comments: CIBMTOCDC CCDCTOIBM. Locatlons of errors in the {BM
code and their corrections are bracketed with pairs of lines of dollar signs;
notes about efficiencies are also.bracketed. The corrections to the errors are
CDC independent.

Since we have not seen machine language code generated by the IBM Fortran
compiler, we are not sure if there Is an error in the inner product routine.
The original 1BM program contains

DOUBLE PRECISION XPROD

J =1

XPROD = Q.

DO 100 | = NN, JSA

XPROD = XPROD + A(I}*8(J)

100 J = J + USB




The CDC compiler generates code which computes the single precision product
A(1)*B(J), then makes It double precislon with zero lower half, and finally
adds this to the double precision XPROD.

One way to carry out this calculation correctly on the CDC6500 is to
introduce two more double precision variables, TEMPA, TEMPB, and to replace the
DO loop with

DO 100 1 = NN, JSA

TEMPA = A(1)
TEMPB = B(J)
XPROD = XPROD + TEMPA*TEMPB

100 J = J + JSB

Remark: Some of the DATA statement on the listings use the CDC character
string specification R, for example DATA NAMES/ 8RNOPRINT y »«./. This causes
the BCD representation of the character string to be gtored right justified
with zero left fi11; these can be used as variables declared INTEGER in arith-

metic and logical expregssions.



CleMTecDC PASSL L
SUBROUTINE PRSS1 PAS=L p
CCCTaIBNM PASSL 2
C FPAS=SL il
c THIS PRAGRAM SUPERVISFS READING AND PRARSING THE INPUT FRSEL S
CIBMTACDC FAS=1 £
C PAS=L 2
i REPLACED JX{400) (NWBRD = 1), RADDED LIMTYP PR &
CEMMaN FASEL 3
& TYPEC200), JX(200), CODE(E00Y, IX(200), ITYPEC200) PASEL 10
INTEGER TYPE PREST 1
DATA LIMTYF ~200 / . PASS iz
c PRSS1 13 !
DIMENSIGON X<i> PASS1 14
EQUIVALENCE ¢X<L1), JXC1)) PESLL 15
C PASS. 16
£ TSPCaM 1
ComMMeN ~TSPLCaM/ TSPCEM 2
% MEMSIZ, NBE ., NSPARG, MHWEORD . LENGTH, TSPCIM 3
2 NTYPE ., IFDBUG. IFTITL. NCHAR . NSUP , TSPCBM el
* MEMST . NOREG , IFPLOT, IFFAST, NPAGE . TSPtaoM 5 :
* NUMLIN. IFREPL. PR®FF . SKIP(11), JPHAS . TEPCEM & :
* LIMARG: LINE , NJARG . HARG . NAME . TSPCBM 7 E
*  JARGC4) T5PCaM 3 :
C LENGTH BF JARG SET IN MAIN @VERLAY TSPCEM 3
- TSPCGM 10 i
C DELETED NAME2 EBETWEEM NAME FAND JARG IN /TSPCOM/ C(HIBRD = 1>1-PCAM 11 |
C TEPCan 12 |
LeGICAL IFDBUG: IFTITL., IFFLAT. IFFAST, T3PCEM A i
* IFREPL, PRGFF TEPCBM 14 i
c : TSPCaM 15
c MEMCBH 1
C NEW CaMMBN BLOCK ADDED MEMCEM ]
CaMMBN ~MEMCEHM/ IMNSZ(?), USRMAM. PSSYLC20Q) MEMCEN 3 ;
INTEGER USRNAM MEMITIH 4 f
EGUIYALENCE MEMEGH 5 :
A CIMNSZCL), MIMSEZY, CIMNSZC2), LLMARGY, CIMNSZC2), LLMOOT). MERCHM 3 .
# (IMNSZC42, LLMBUF)Y, <IMHSZCSY. LLMSYMD, C(IMNSZC(6Y, LLMSMP), FEFICE ? i
w CIMNSZC7Y, LLMEUT) HMEMCIM 5 :
c MEMCHN 9 i
C IMMSZ USED T@ KEEP TRACK AF MEMERY USE MEMCEM 10 |
DIMENSI®N IPSSVE(20) HMEMCAM 11 |
EGUIVALENCE (IPSSWLCLY: FSEVLCL)) MEMCEH 12 i
C PESYL AND IPSSYL USED T@ PASS YARIABLES BETWEEN SUBRAUTIMES HMEMCEM 1z
c IN DIFFERENT BVERLAYS MEMCEM 14
I IPSSYLCL)Y IS USED Ta KEEF RECBRD BF USE @F CAMMEN IN LBAD MEMCEI 18
L AHD IN GENR MENCEGM 15
C IFSAYLCT ) PASSES CAMPUTED 50 T INDEX FRBM EXEC 16 MATRIX HMEMCBN 17
r IPSSYL(ZY PASSES COMFUTED GA T@ INDEY FREM EXEC T@ GVERLRYS MEE A 13
r IPSEYLCYy IS USED T9 FELF RECORD ®F USE BF JARG-CBMMSN MEHCV 15
£ IPSSYLCS) IS USED T@ KERF RECARD BF USE 8F DBT-COMMON HMEMCEN 20
(o IPSSYLCEY IS USED Tw FELP PECHRD OF USE @F BUFFER-COMMGRN FMEMISER prl |
C IPSSVLA?)Y 15 USCD T@ vEEF FECORD OF USE @F JSML-CAMMON MEMC aM 2
C IPSSVLLE)Y IS USED To RFLF FECEBRD OF USE BF QUTBUF-CArgiMe MEMCaM o3
EQUIVALENCE MEACEM 24
* (LADUSE, IPSSVLC10). <J198vL. IPSSVL(2)), (JTE@MAT. IFSSYI C3)) MEMC2I ek
*; (JARUSE, IPSSYLC4»). «DUTUSE, IPSSVL(S5)). (BUFUSE, IPSSWL (6D, MEMEEM e
* (SMPUSE, IPSSVYL{? ). iOEFUSE, IPSSVL(E)) MEMI M re
INTEGER DRTUSE, BUFUSE. SHPIUSE, @BFUSE MEMEC M 26
L MEMCEY &3
r CHAMGED DIMENSION A HRIES T S FRBM 20 Pt 4 14
C CHANGED DIMFH=1GH OF MHBIKS  T@ 4 FREM 20 B! 1
DIMENSTHMN NAMEDC2D, JCALESY, NNAMESC4>, NAMESCSY, NMHME #) 1oFEse 1
LCDCIWIRM Pt e
LOGILAL LAGGED, IFRPHR PE51 o
" ITEM T &N P 24




c , ' PAS5SY
C NEXT ARE @PERATBR CODES FoR TSp FUNCTIONS PAZS1
C 11 EXP. 12 ABS, 1% LBG AND ALgG PASS1
CCDCTOIEM FRS51
DATA JCEDE /0,11, 12,13, 13/ Fii5s1
CIBMTECDL P55
c Priss
DATA G # 1RG ~ PASSL
PASS1
> ﬁ PASS1
DATA NNAMES / ! PASS1
W GREXP » 8RABS , SRALDG s BRLO( / PAS=
C PASS1
DATA NAMES \ FSS1
* SREND » SRGENR , BRNBME » 8RBCD | » BREBCDIC o Fr5Eq

c PASST
LAl 000000000 A BEGINN)NB BF FASSA ~ ~ » PAZSA
CCDCTOIBM PRSST
LAGGED = . FALSE. { PRSI
IFRFAR = . FRLSE | PESE,

£ ! FAs<1
CIBMTECDC i FRESL
c y PASL
C REPLACED 37 WITH 10 T@ PRINT THE HBRD LINY ©N TSP PREGEAM BUTPUTPRSSE,
1 CALL BUTEDTC 10, 1, LINE+1 > é PRES1,

L ; FRZE:
C READ NEXT TSP STATEMENT ' PRSSL
I PARSS1
CCOCTOIBM RS
CALL INPTCIX, N. TYPE) FASSL
LIBMTeCDC PRZ5)
C FASLL
C NAMES, NUMBERS, BFERATERS @M Tsp STATEMENT ARE N@l ST@RED PRSSL
c IN SUCCESSIVE WERDS IN ARRAY JHCID, I=4,N  IN THE GRDER THAT FASSL
» THEY RPPEAR IN THE TSP STRATEMENT PAZE1
C STATEMENT KEYWORD 15 IN JX(1) FRSS
C TYPE BF ELEMENT IM J¥¢I3 IS GIVEN By VALUE BF TYPEC(I> FASS]
C 1  NUMERICAL PAS:EL
C 2 BPERATGR FRSS)
c 3 NAME FAS=1
C 4  DETNAME FR5S1
C FR551
c $$$$S$$$$s$$$$$$$ss$$$t$$$$$$$$$$$$$$$$S$$$$$$$t$35$$$$$$$$$$$$$$$$$$ FRSSL
C MATOR ERRBR IN IEM VERSION. INFT CAN DESTR@Y DATAR IN PASS |
C BLANK COMIBN SUCH AS PRAGRAM STATEMENTS, DRTA, VALIES FASS1
C GENERATED WIITH GENR FASS1
C R TEST WRS ADDED AT RETURN GF CALL oF INPUT PAS5Z4
IFC N . LE LINTYP > PI5E4
C THEN ARRAYS ARE LARGE ENBUGH FBR INPUT PASEL
" GO TO 10040FASS]

o ELSE TO® MUCH DATA FRSS1
IFC LIMTYP + M . LT. MEMSIZ > FASZ,
c THEN HAVE N@T CESTROYED STERED VALUES IN BLANK CamMan PASS1
" . : £3 T@ 10020PASS]
C ELSE PART BF BLANK CEMMON OVER-WRITTEN PASSL
IRUIN = LIMTYF + N - MEMSLZ PASSI

NRITES, 100100 IRUIN FASSH

10010 FORMATC 38HO+++ ERROR.  DURING READ @F STATEMENTS FR5S1
* 16H DESTR@YED LAST , 110. 14H WBRDS @F DATA , PASS]
¥ Z8H IN BLAHL COMMON.  RBERT RUN ) FASSL

CALL HBORY PRS..

C FRSS,
10020 CONT INUE PASZ1
WRITEY 6. 10030 FRASST
160130 FORMATC 31HO+w+ WARNING. READ IN Tee MucH FASS1
* 27H DATA FOR ARRAYS IN PASS1. PASSL
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" 30H IF THIS FOLLOUS RN ok ERRBR PASSL 92
* 32H MESSAGE.  GTHERWISE, SUBSEQUENT ‘ FASS1 @3
¥ 25H RESULTS ARE LIKELY T@ BE , 4gH INCORRECT > PASS1L 59
10040 CONTINUE PASS1 35
c END OF CORRECTIGN PRSS1 56
c sssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssstssssss PRSS 7
c PRSS1 S&
c PAss1 9%
c sssssssssssssssssss;ssssssssssssssstssssssssssssssssssssssss*ssssssss PASS1 150
c SLIGHT IMPRBVEMENT IN EFFICIENCY oF SEARCH PASS1 101
c REPLACED JJ = IUCeMP¢JIX, NAMES) PASSL 102
c Ge T@ <10.100, 200, 300, 400, 410) JJ PASS1 103
C WIIH THE FOLLBMING PASS1 104 -
C PASS1 105
c THE FBLLBWING USES THE COLLATING SEQUENCE @F THE CDCe50n PRSSL 106
cC THE 8-BCD CHARACTER WGRDS IN NAMESCI) SATISFY PASS1 107
r CHAR. = 12345678 12345673 123456789 12345672 12245678 Ppasst 105
C BCD .LT.EBCDIC .LT. END . LT. GENR . LT. NRME PASSY 169
c 1= 4 5 1 2 K{ FAS51 110
C ' PASSL 111
c DETERMINE WHETHER TSP KEYWSRD IS ONE oF PASS] 11z
c BCD. EBCDIC. END, GENR, NAME PASS1 117
c PASS1 114
c TEST FBR KEYWBRD END PASS1 115
IFC JX(1Y ~ NAMESCL) ) 3,100, 4 PASS1 116
c TEST FOR KEYWORD EBCDIC PASS1 117
3 IFC JXC4> - NAMESKS) 3 . S,440, 19 PASSY 113
c TEST FOR KEYWBRD GENR PASSL 119
4 IFC JXC1> — NAMESC2Y 10,200, 6 PrSS1 120
c TEST FBR KEYMORD BCD PASS1 121
5 IFC JX(1Y - NAMES(4)Y ) 10. 400, 10 FASSL 122
c TEST FOR KEYWORD NAME PASS1 123
6 IFC J%(1) - NAMES¢D) > 10, 200, 10 PRSSY 124
c END OF REPLRCEMENT _ PASSY 125
c ssss#ssstsssss$s$sss$s$$sssssssssssssssssstssssssssssssssssssssssssss PASS1 126
c PASSY 127
c KEYWGRD 1S NeT eNE @F BCD, EBCDIC, END, GENR, NAME PRSSY, 123
c : PAZS1 173
CCDCTAIRM PASSL 10
10 NARG = N - 2 PH3%.1 1eg
IF (TYPEC1) . NE. 3> CALL ERG(1, J%O PASEL 17
CIBMTOCDC PASS) 17~
c : FAS3{ 174
c MBVE KEYWERD T& NAME STORAGE PAZS 135
C PASSA 126
c REPLACED CALL NMBYC(NAME. JX(1)>) WITH FOLLBWING (NWPRD = 1) PAZZ1 137
NAME = Jxc1) PASS1 172
35 CENTINUE PASSL 133
CCOCTOIBM PASSL 1403
IF C(NARG . EQ. 0) 6B TB S0 PASS1 T4t
CIBM1BCLE PRSS1 147
C PASSH 14%
[ REPLACED KK = NWBRD + 1 WITH THE FOLLBWING (NWGRD = 1) PASS1 144
KK = 2 PASS1 145
C Fri551 146
C PUT RRGUMENTS @F TSP STATEMENT INT® TEMPBRARY STORAGE IN JARG PASSA, 147
c . PASS1 148
CCOCTHIEM FASSL 145
DB 40 l=2,N PRSEL 150
CALL ARGPUT(I-1, JXCKKD, TYPECI). 03 FAY= 141
KiF = KK + 1 113 Fos
CIEMTQALLC e P
L HE R il
C DELETED THE FOLLGWING  (NW@FD = 1) P e
¢ IFCTYPECLY L EG 2 @R TYPECI) .EQ 45 KK = KK + tpry - | FH 1 10
CCOCTOIEN PR%S1 157

P —_—

40 CeNTINUE
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CIBMTECDC PASS1 159

= PRSSL 160
50 CeHNTINUE PASS1 161

C PASS1 162
C FRBM STATEMENT FOLLBWING 25 eRrR 225 PASSL 162
C PASSL 164
LINE = LINE + 1 PASS1 165

c PASS1 166
C HAVE NRMES AND ARGUMENTS BF CeMPLETE TSP STATEMENT STORED PASS1 167
C IN NAME: JARGC. ). MBVYE THEM T@ BLANK COMMOM ] PASSL 168
c . PASSY, 163
CCDCTRIBM PASSE 170
CALL LINPUT PASS1 171

Ge Te 1 PRSS vz

c _ PASS 173
CIBMTACDC PASS51 174
[ HAVE TSP KEYWORD  wokdatokE NDckioon PRSS1 175
C FINISHED REARDING TSP PRAGRAM. STBRE END STATEMENT RAND PASS1 176
C RETURN T@ SUPER TO EXECUTE TSP PROGRAM FR551 177
[N PASS1 1738
_C REPLACED CALL NMaY{NAME, JX{1>) WITH FOLLBWING (NWERD = 1) PASS1 173
100 NRME = JX(1) PASSL 180
ccocTelien PASS1L 4381
HARG=0 PASS1L 162
LINE=LINE+1 PASS1 1ex

CALL LINPUT PASSL 1249

CALL aUuTPT PASS1L 135
cCIBHMTOCDC PASS1 186
C . PASS1 187
c NEXT IS ENTRY Te SUPER PRSS1 188
ccocTeleM PASS1 1£9
CALL RETURN FRSS1 190
CIBMTYCDC PAs5i 191
[ N& RETURN T8 THIS PAINT FROM ENTRY RETURN ©OF SUPER PASS1, 19z
CCOCTAIBM PASS1 19%
C . PASS1 194
CIBMTRCDG PASSL 159
c HAVE TSP KEYWORD skwtkGENRS &40k PRSS1 19¢
C MBVE KEYLWBRD To NAME =TORAGE PRZS1 1a7
C PASS1 138
C REPLARCED CALL NMBVC(NAME, JX(1)>> WITH FBLLAWING ¢(NWeRD = 1} PASs1 195
200 NAME = JX(1) PARASSA 200

c PASSL 2ol
C CENSTRUCY GENR~LINE-IDENTIFIER AND STORE IN JARRGC(L) PRSS1 202
CCDCTO1BM PASS1 203
CALL INVNTCNNAME, G, LINE) PRASS1 2049

CALL ARGPUT L, HNARME. £, 02 PASS1 205
CIBMTBCDC - PASS1 T 206
C PASS4 207
C FUT LEFT SIDE BF = INT@ TEMPBRARY STBRAGE IN JARG PASSL 208
[ - PRSS1 209
C REPLACED JXCNWGRE + 1> WITH JX¢22 (NHBRD = 1> PRSS1 210
CALL ARGPUTC 2, JX(2), TYPEC(2). 0 ) PRSS 241
CCoCTPIEM PASS1 212
C e PASSA 213
C JJ 15 LBCATIBN - IN IX. PASS1 214
C KK IS5 -LACATIBN IN JX. ' FASS1 215
C LL IS L®CATIBN IN JARG. PASSL 216
C PASS1 z17
IX(1> = 9 - PASS1 zig
ITYPECL) = 2 PRASS51 219

JJ = 2 PASS1 220

LL =3 PASSL 2z1
CIBMTECDC PASEA 222
C - PRSS1 223
r REPLACED KK = NMERD¥2 + 2 WITH FOLLOWING (NWeRrRD = 1> PASS] 24
C THE USE 6F KK = 4 (ORFR & IF NWBRD=2) PICKS LIP FIRST TTFM AN RIGHT PASSq frieic
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, C SIDE 9F = IN GENR STATEMENT PASS1 226
KK = 4 PASSL ey
CCOCTaIEM PASS. pepecsd
C . PRS=1, 279
DB 220 I=4.N PASS1 30
NTYPE = TYPE(I) PASSL 234
IFCLAGGEDY> GB T@ 530 PASST 232
CIEMTGCDC PASST P
c TEST F@R NAME BR NUMEER PARSSH 74
CCOCTeleM PA5S1 235
IF (NTYPE .NE. 2) GB T@ 205 PR5S1 g
CIBMTBCDC PASS1 o7
C TEST FBR LEFT FAREN PR531 28
CCDCTBIEN PASSL it
IFCIXCKIKY L EQ. 9 6P Te So00 PAS=1 240 ,
c PATSH 41 ;
C OFERATOR PASSL 247 f
c PASSL 42 Lo
201 MMM = JRCKKD PRSSL 244 ,
CIEMTACDC ' PASSL 245
C TEST T@ SEE IF MINUS (CBDE 3) SHOULD BE CHANGED Te CeDE & FASEL 246 i
C {9 = LEFT PAREN. 2 = BPERATOR). SWITCH MADE IF - IS PRECEDED PASS1 247 ;
C BY ¢ CBDE £ MINUS IS INFIX, CODE 8§ MINUS IS PREFIX PRSS1 &
CCDCTRIBM . PAZE1 sas
IF (MMM . EQ 2 .AND. IXCJJ-1> .EQ. 9 .AND. ITYPE(JJ-1) .ER. 2 FRS:SY, 250 ;
1 MMM = 8 PRZEL 251 ;
I%¢JJ) = MM PR5=1 52 i
ITYPECJS)Y = 2 PRSEL %3
JI =0T + 1 PASSL P
KK = KK + 1 PASSL L
Ge T@ 220 PRSSL T
CIBMTOCDC FASS1 o !
C HAVE LEFT PAREN. SEE IF AN BPERATER (CBDE 2> PRECEDES [T, FASS1 2n i
CCDCTBIBM . FR5%1 59 i
900 IF CITYPECIJ-1)> .EQ. 2) GB Te 201 PRSS1 2
CIBMTRCDC FRSSL R
(o LEFT PAREN PRECEDED BY NAME, GET NAME AND SEE IF IT IS FRSS1 ez
C TSP FUNCTION PASSL o)
CCDETBIBM ' PASSL e
LEBKUP = LL = 4 PASSL 265
CALL ARGGET(LABKUP, NAMED. JTYPE. LAG) PRASZL o
CIEMTBLDE PASS1 2ET
[ PAS=L, 265
C REPLACED MATCH = IUCBMPCNAMED, NNAMES) MWITH THE FOLLOWING FASSL e
C ' PRSSL =70 5
C DETERMINE IF NAMEDC1) IS @ME OF TSP FUNCTIGNS EXP, ABS, LOiG, ALEG PASSL o ;
MATCH = 1 . ) FRSSL e
IFC NAMEDC1)> | ER. NNAMESC1Y > MATCH = 2 PR=51 273
IFC NAMEDCLY> . EQ. NNAMESC2Y ) MATCH = 3 PASSL 2
IFC NRMEDCLY | EG NNRMESCZY 3 MATCH = 4 PASSY 75
IFC NRMEDCA) . EQ. NNAMES<4> ) MATCH = S FRSSL a7e
c END ©F REPLACEMENT PASEY, 277
CCDCTAIBM PAS=1 278
IFCMRTCH .EQ. 1) GR TO 525 FASS1 @73
C FASS1 220
CIBMT&CDC ‘ PASS1 251
c HAVE BNE OF THE FUNCTIBNS RBS, EXP. ALOG. LBG ’ PASEL 2
C INSERT ITS C@DE AND SET TYPE TP BPERATER ¢2) PRSS1 Zn3
CCOCTRIEM FASSL 54
C PARS:1 ety
S05 LL = LeaKup PRSS1 S
IXCJJI=1) = JCBDFCMATCH) PASSL e
ITYPECII-1) = 2 PASSL 250
Gé To 201 PRSSL 269
c PA3S1 250
CIBMTOCDC FRSS1 291
C HAVE NBNE @F THE FUNCTIBNS ABS, EXP, AL2G: LeG PASS1 292
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PAZS1 293 \

c
c LEFT PAREN PRECEDﬁD BY NBN-TSP-FUNCTI2N NAME. HAVE LAGGED PAS351 294
C VARIABLE PRSSL 295
CCDCTRIBM s ' FASSL 236
C PASS1 297 y
525 LAGGED = . TRUE. PARSS1 2a2
KK = KK + % PASSL 299
G8 Te 220 . FASS1 200
530 IFCNTYPE . NE. 1O G@ To 540 FAS31 201
EIBMTOCDC PAZS1 202
C FPASS1 303
c PRECESSING SIGNED INTEGER ARGUMENT @F LAGGED YARIABLE, STERED PASS1 304
C AS REARL TYPE., CONVERT IT T@ INTEGER TYFE PRASS1 205
CCDCTRIEM FASSL 305
MMM = ¥(KKD PAZSL i rd
CALL HRGPUT(LGBKUPJNHMED;JT?PE;HNM) PARSS1 I
IFRPAR = . TRUE. FA551 309
KK = KK +-1 FASS1 340
G8 TO z20 PRSS1 i1
CIBMT@CDC FRSS1 o e
C PARZS1 21z
C TURN BF LAGGED-SWITCH WHEN GET TO RIGHT PAREN FASS1 34
CCDCTAIBM PASSL 2S5 :
. 340 IF<. N@T. IFRPAR) CALL ERGC(GS, JXCKK) Y PASST 21w
' IFCNTYPE . NE. 2 . BR, JXCKKY . NE. 1> CALL ERG(69, JXCKKY > FASEL i
IFRPAR = . FALSE. FASS] 31
LAGGED = . FALSE. PRAZE1 e
KK = KK + 4 PASE]L 320
Ge T8 220 FAZS1 221
cIBMTRCDC FASS1 22
[ i - PRSSL 322
C FUT NAME BR NUMBER INT® JARGC. ) PAS=1 24 i
CCOCTBIEM _ FAss1 325
205 CALL HRGPUT(LL;JX(KK)JNT?PE.D) PAZSL 326
IF(NT?PE,NE.i.BR.(IT?PECJJ—i).NE.—i,HN& (ITVPE(JJ—i).NE.E,ER.Ix(JJPH551 227
1-1>_NHE. 1))> G@ T@ 210 PASSL 2es
(YIS = 2 PARZE1 IE9
ITYPECJT)Y = 2 FAS=1 Iz
JI = JJ + 4 FARZZL g
210 IXCII) = LL - 2 FRZEL I
ITYPECIJY = —1 PARSS1 "
JI = JF + 1 FAZ=L T4
KK = KK + ¢ FASE1 Tt
CIBMTBCDC FASS & .
C PAZS1 L7 j
c DELETED THE-FOLLBWING (NWBRD = 1> PA=Z1 ] :
C IFCNTYPE _EQ. 3 . @R NTYPE .ER 4) KK = KK + NWBRD - 1 FASE1 i ;
CCDCTRIEM PRS%1 40 i
LL = LL + 1 FASSL 241 ;
220 CBNTINUE PRZS1 T i
. CIBMTaCchC . PARSS1, E '
C . PASS1 244 i
C HAVE FINISHED STBRING CODED GENR STRTEMENT, CONVERT IT T8 PASSL 35
C STRING WHICH EVAL CRN PRECESS FRASS51 EGI
CCOCTRIBRM FPRSS1 27?
C ) PASS1 245
IXCGIIY = 1 PASZ1 344
ITYPECIIY = 2 PASs1 x50
JI=JJ + 1 PASZL 351
IXCII) = 14 PRSZ1 352
ITYPECISY = 2 PRS5S1 353
CALL CBHPLR(IK;ITVPE,CBDE,LEHGTH;CGDE(501);CQDE(551)) PARZS1 54
CIBMTRCDC FPAS<, iS5
[ PRSSL 356
C STARE STRING IN ELRNK caMaN . PASS1 350
CCDCTaIEM - PRSSL 358
CALL VPUT (NNAME, CODE. LENGTHY o T
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NARG = LL — 1 PASSL 360
CIBMTBCDC PASS1 361
225 CBNTIMNUE PRSI, RS
CCDCTRIRM : FRASSL oy
G@ Te S0 PRSS1 24
C o PASS1 S
CIBMTOCDC PRSS1 FoE
300 CONTINUE PAS51 26
c HRVE TSP KEYWBRD  sokckiolokNRAMEksoiomol PRASSL 265
C STEPRE THE CASE PART BF TSP STATEMENT $$MAME.CRSES PASS1 369
[ IN USRNAM F@rR USE IN END-@F-EXECUTI®N BUTPUT PASS1 )|
CCDCTOIBM PASS1 =7
C PASS1 17z
C1BMTECDC PAS31 Tz
C DELETED CALL NMBYC(JARGC(1).X>  (NWORD+1) PASSL v
C FASSL 7S
C REPLACED CALL BF ONE LINE SUBROUTIME FASSL S
C UNAME CALL NMev<. ... JARG) RETURN END PASSL Eacdrd
C WITH THE FOGLLEWING  ¢NWORD = 1) PRSS1 ey
TUSRNAM = JX¢2) PASS1 379
CCDCTOIEM FRZ= a0
Go Te 1 FPASS1 304
¢ : FASS1 zas
C SET UP CHARACTYER CODE , PASSL s
CIBMTBCDC PASSL 254
£ Prisa1 55
400 CONTINUE ) _ PRSSL LEF
c FBLLEGWING PASEL ZE
C 400 CFALL BCD PASSL Tud
e 88 16 1 S PRZSL )
C 410 CALL EBCDIC FASEL 50
[y Ga 70 1 PASSL )
C REPLACED WITH PRSE1 LAz
C ‘ PASS1 LHT
C HAVE TSP KEYW@RD  mrckickB Dok PASS1 394
C PASSL Za5
JUMP = 4 PAz=1 T
G@ Te 41S PASSL o
c FARZSL T
440 CBNTINUE PASS1 )
C HAYE TSP KEYWORD  sokscko EBCD I Croteiod FRSSL ol
C PASEL i,
JUMP = 2 PRSS1 ar)
445 CONTINUE PASZL anz
MRITECG, 4200 PASS1 RINE]
420 FORMAT(44HO TSP STATEMENTS BCD AND EBCDIC DISABLED ., / PASSL 405
w S3H [DCES00 READS BCD. IF SPURCE TSP DECK IS IN EBCDIC, PASSL NTaT
* 47H IT SHOULD BE FREPRGCESSED TO CONVERT IT T8 BCD 2 PRSS1 407
GB T8 (1,430}, JUMP PASS1 J05
430 CONTINUE PRSSL 409
sTOP PRSSL 0
CCDCTOIEM FRESL 411
END PASSL e
a3.22.17. .19 16 EP20 . 8 FEEY
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CIBMTOCDL ' LOAD 1
SUBROUTINE LEAD LBAD 2
CCOCTeIRM LBAL 3
c L.OAD 4
c THIS IS A STRICTLY TEMPORARY VERSION BASED BN THE eLD 1620/7094 LLOAD ° 5
c LBAD 6
CIBMTGCDC LBAL 7
C TSPCeM 1
certteN /TSPCen/ TSPCaM o
# MEMSIZ, NBB , NSPARG, NWERD , LENGTH. : T5PCBH 3
* NTYPE ., IFDEUG, IFTITL. NCHAR , NSUP ., TSPCEM 4
w MEMST ., NOREG . IFPL@T, IFFAST. NPAGE , T5PrBH 5
% NUMLIN. IFREPL. PROFF , SKIP(ii)>, JPHAS , TSPCAM 5
# LIMARG, LINE , NJARG , NRRG ., NAME . TSPCEM 7
*  JARGC4D TSPCAM 3
C LENGTH BF JARG SET IN MAIN QVERLAY ' TEPLGN 9
C TSRIEM 10
c DELETED MNAMEZ BETWEEN NAME RND JRRG IN /TSPCEM/ (NWORD = 1>T<FroM 11
O . TSP EM 12
LOGICAL IFDBUQ, IFTITL. IFPLOT. IFFAST, TEPCAM 12
e IFREFL, PRBFF TSPCEH 14

c TpPiaM 15 '
c ) . MEMCBM 1
c NEW CBMMBN BLOCK RDDED MEMCIEM 2
CeMieN ~MEMCAM, IMNSZ(?). USRNAM, PSSYL(20) MEMCEM 2
INTEGER USRNAM MEM Bpl 4
EGUIVALENCE MEMCEH 5
* CIMNSZ(L5, MHMSIZY, C(IMNSZC2), LLMARGY, CIMNSZ(ZY, LLMDAT), MEM e )
* CIMNSZC40, LLMBUF>, (EMNSZ{5), LLMSYM), CIMNSZ(6), LLMSMP). MEMIT G 7
d CIMNSZ (73, LLMauT) HEMCBM 5
c MEMCEGM a
C IMMS2 USED T@ KEEP-TRACK ©9F MEMORY USE MEICGH in
DIMENSIBN IPSSWL(20) MEMC 5H i1
EGUIVALENCE ¢IPSSVLC1), PSSYLCL)D MEM: Gl i
o PSSV AND 1PSSYL USED T@ PASS VARIABLES BETWEEN SUBROUTIMES MET 21 17
C IN DIFFERENT GVERLAYS HEHY 517 ie
c IFSSVYLC(AY IS IISED Tv KEEP RECBRD OF USE @F CAMMEN IN LeAD MEME i 1=
C AND IN GENR FIE ML O 1-
C IPSSYLCZ) FASSES COMPUTED GO T@ INDEX FREM EXEC TB MATRIX MENCTIN 17
oy IP33VL(Z) FRSSES COMFUTED G2t T@ INDEX FROM EXEC T@ GVERLAYS MFME 3K 13
L IPSSVLC4Y 15 USED T@ KEEF RECERD OF USE @F JARG~CHMMBN MEME.11M 1%
2 IPSEYLCS) IS USED TR KEEP RECORD OF USE @F DeT-CoMMeNM MEME LM a0
s IPSSYLCE)Y IS USED TA KEEF RECBRD OF USE @F BUFFER-COMMEN FEL Gt J1
[ IPSSYLC(?) 1S USED T8 KEEP RECHRD BF USE OF JSML-CGEMMEN MERIC &M w3
C IPSSYLCRY 15 USED Tiz KEEP RECERD 8F USE OF BUTBUF-CEMMMAN MEMCEM i
EQUIVALENCE : HEMEC Gl =4
* {(LODUSE, IPSSYLcddy, CJTBOVL, IPSSYLC2)), <(JTAMAT, IFSSYLIZD) MERIC GM >
*, (JARUSE, IPSEWLA43), (DATUSE, IPSSVL(S)), CBUFUSE, IFSTVLCED S, MEMCGM 26
* (SMPUSE., IPSSYWLCY)), (@BFUSE, IPSSVL(S)) ME MR 2y
INTEGER DETUSE. BUFIISE. SMFUSE, ®BFUSE MEPIC 3K s
o MEHCEM &9
C ) LA o
C REMGYED /SMPC&H/ L ARAL: 11
C L IR0 17
C ADDED JX(1> EQUIVALENCED T@  X(1) . LEFID 1,
DIMENSION JX:i: LLAD 14
CIRJIVALENCE  JNCLy. Nole ) L [
C LA le
C:CDCTOIBM L GALy 17
INTEGER TYPE LEAD 15
CIEMTACLC LARL 13
C LEAL i)
CamMMoN LEAr =1
* TYPEC100), HMASKC200). N(1d LERD 2z
0 LEAL: @

TUTEREFD COMmMT [TRE N1l
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DATH FRBNT /2 300 7/, LIMTYP 7 100 / LBAD 25
C FRBGNT IS LENGTH @F ARRAYS TYPE PLUS MASK LAAD 2f
c | LA 27
C DELETED L@GICAL IFCRMP : LA 3
C LasD 3
C L@AD KAl
C CHANGE DIMENSIGON OF MAMES T@6 FROM 20 LORD 71
DIMENSION MAMESC(S) LML Iz
C LEAL i3
DATA NAMES / LaRD 34
% BRLEAD + BREND ; BRMASK + BRSHMFL ; BRNOPRINT ., LARD x5
% BRFBRMAT ’ LOAD 36
C L&GAL v
CPAl 0200070002702 20020007, EEGINNING ©F LOAD ~ / ¢ ¢ LeFD 8
CCDCTo16M LR Ia
PRBFF=. £ ALSE, LA i
CALL &UTPT L&RAL: 41
NMRSK = 2 LIAD 4.
MASKCLY = 1 LBAL 4%
MASKC2Y = g0 LIIAD d44
c LIGAD 45
CIBMTOCDC LBHL 45
€ sssstssssss$s$$$sssssssssss$$$sssssssssssssssssssssssssssssssss$$$sss LBAL: 47
C MAJBR ERRBR IM IBM VERSIGN. INPT CAN DESTREY DATR IM ELANK LBAr a3
c CaMMBN. |_EAD 3
C INSERTED TEST AT RETURN FRBHM INPT. L&AL: Sy
C REPLACED 1 CALL XNPT(X, N, TYPE) LG 51
C IF{TYPECLY. ER. 1> G& Tg 1 LIJALr s
C WITH THE FOLLEWING LARD 53
1 CBNTIHUE LBAL: =X |
C LGAD 59
C SEARCH FBR TSP STATEMENT KEYMORD ©R BPERATER LBAL 56
NMLEFT = MEMSIZ - FR@NT LA 5
2 CONTINUE - LERL )
CALL INPTC X, N, TYPE ) LBAL: we
IFC N . LT. NMLEFT > LAAD B0
C THEN HAYE ENGUGH Reo LOAL ]
" G0 T 10004L@EAL: s
c ELSE HRVE STGRED GYER DATA IN BLANK CEMMEN LERD G
RUINED = N - NMLEFT LOAD K
MRITEC 6. 40002 > RUINED LA £S5
10003 FBRIATC SOHO#++ ERRGR.  DURING LEAD SECTION, DESTROYED LAST . LoAD 155
% 5. 30H WeRDS GF DATA IN BLANK COMMON ) AR £7
CALL AEORTY LOAD 52
£ LIBAL €5 i
10004 CONTINUE L3RD 70 i
IFC TYPECLY . EQ. 1 LBAD 71 i
C THEN CBNTINUE READING INFUT LIAAD 7 f
" ' GO Ta 2 LOAD X
C ELSE HAVE FOUND A NoN-NUMERIC INPUT VALUE LEAD e
C LBEAC i
C END BF CORRECTION LGAD TE
i ssssssssss$$$sssssxt$ssst$ssr$$$sssssssssssstsssstssssssss$¢s$s$ss$$$ LIBAD ey
C LBRG 73
C LaAr Ve
C LBAD =0
c sssssstsssssssssststsssssssssssststssssssssssssssssssssssss$1¢t$sss$$ LARD gt
C INSERTED SLIGHTLY MBRE EFFICIENT SEARCH LBAL £2
r REFLACED 2 JJ = IUCOMP(K, NAMES) LAfD s
C G Te (110, 100, 200, 300, 400, 500, 16), JJ | Bl )
C WITH THE FOLLAWING LARD @5
r 1. BHLs £6
o THE FOLLBUWING UISES THE COLLATING SEQUENCE OF THE COCé500 LOAL 7
I THE 8-BLD CHRARACTER WORDS IN NAMESCIY SATISFY THE FALLOWING LBAD 58
C CHAF. = 12345673 102456878 12245678 12345678 12245672  LBAD g9
£ END . LT. LeRD . LT. MASK . LT. NePRINT LT. SHFL LBAD . 30
- T - - a - —




c LBAD
c TEST FOR MASK _ LOAD
IFC JX(1) - NAMESCR) ) 1,300, 4 LoAD

[ TEST FOR L@RD LOAD
3 IF¢ JXC1) — NAMESCL) D 5,400, 10 LBRD

¢ TEST F@R NOPRINT LBAD
4 IFC JXCdy- - NAMESCSY ) 410, 300, 6 LOAD

c TEST FBR END ' ‘LOAD
3 IFC JX%(1) - NAMESCZ) ) 10, 200, 10 LOAD

c TEST FBR SMPL LORD
s IFC JX(1) - NAMESC4) ) 10, 400, 10 LORD

c END 8F REPLACEMENT LBAD
c sssssstsstsssssssssssssssssssstssssssssssststsssssssssssssssssssss$ss LBAD
c LBAD
c NBNE BF THE KEYWERDS WERE FBUND LERD
CEDCTOIEM LBFAD
10 CALL ERGC1d, %) LORAD
CIBMT@CDC LBAD
c NO RETURN TA THIS PBINT FROM ERG LBARD
CCDCTRIRM LAAD
c LBAD
CIBMTOCDC LBAD
c HAVE TSP KEYWERD. stotd, GAD Aol LaAD
c HAVE JUST RERD INPUT, CHECK T® SEE IF RALL ARE VARIABLE NAMES LOAD
CCDCTBIBM LOAD
C LBeAD
100 PB 110 I=2, N LBAC
110 IFCTYPECIY .NE. 3) CALL ERG({2, X LBRAD
NOVAR = N - 1 LBRD
C1BMTBCDC LR
C NBVAR 15 THE NUMEER ©F VARIABLE NAMES JUST READ L@AD
c LoRD
c ssstssssssss$ssssss$ssss$sssss$$s$ssssssstss;ssssssssssssssssssssssss LERD
c MAJBR ERROR IN IBM VERSIEN. INPT CAN READ IN MORE VRRIAELE NAMES LeAD
C THRN ALLBWED FGR BY THE SIZE OF ARRAY TYPE. L@AD
IFK NBVAR . LT. LIMTYF ) L@RD

c THEN THE ARRAYS RARE LARGE ENBUGH LeAD
» GA T& 116 LBAD

c ELSE TAO® MANY VARIABLE NAMES LBAD
WRITEC 6, 115 ) NovPR, LIMTYP LEAD

115 FORMATC ZOHO#nicx ERRBR. LOADED , 15, L&A

*  20H VARIAELE NAMES. MAXIMUM IS , IS, LORD

* 17H PER CALL 9F L&AD LBRAL

CALL ERG( 20, N@¥AR O LEAD

c MO RETURN T& THIS POINTFREM ERG LAAD
¢ LaRAC
116 "CONTINUE LOAD
c ) LOAD
C END ©F CBRRECTION LARD
C ISSSFEISTETTEETTITTISESSTISESISISEETISSESSRSFSISSSIISIIFESIE55458658 LOAD
c LEAD
c LBRO
c REPLACED  NLEUF=NW@RL-N+1 WITH (NWBRD = 1) LBAL:
NLBUF Z'N + 1 LBAC
CCDCTBIERM LeHD
NLDAT = NLBUF + N@B LOAD
CIBMTACDL - . LBAD
C ' L@AD
c MBVED NEMT STATEMENT UP A FEW LINES TO CUT BUT SAME MULTIPILICATIBNL2AD
HDHTH N@B*NOYAR LKL

c LORU
C ssssssssssssstsssssttsssssss*sssssssssssttstssssssssssssss$sssx1fr1r1 LEIFL
r MAJOR ERRBR IN IBM VERSION 1.0AL
€ NTEST USEC TO 1EST THE S1ZE OF AYAILABLE BLANK COMMAN LEAD
L SPACE CUNTHIHS EPPBR ' LeAb
C i LerD
C REPLACED NTEST = NLDAT + NPAB*NAVAR LWTTH 1 3an
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92
93
94
95
9%
o7
Se
99

100

101

102

103

104

405

106

107

108

109

140

111

11z

113

114

115

116

117

11%

119

120

121

122

122

124

129

125

127

122

1z9

130

121

122

133

134

- 1X3

1=
1x7¢
1328
133
140
1edd
142
14%
144
145
146
147
148
149
150
151
kR

J 1] .
1",
1%
I"n.

[V
A

AR
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NTEST = FRONT + N + 1 + NéB + 2xNDATRA LBAD 159

C BLANK COMMBH USE Lana 10

C ARRAYS TYPE, MASK = FRONT LBAD 151

C INPUT IN X =N LBAD 162

C TEMPBRARY = NO@B LeAD 162

c WILL READ = NEB+*NOVAR + 1 <(THE PLUS 1 IS FBR THE LaAD 1€4

C TYPE @F LAST DATUM RERD)LGAC 165

C WILL STBRE = NOB+NOVAR LBAD le6

C TBTAL IS ASSIGNED T@ NTEST ABGVE ’ LBAD 167

C LE&AD> 163

IF{ NTEST _LT. MEMSIZ > LORD 169

C THEN HAYE EMOUGH RaBM LAAD 170

" G2 TO 119 LBAD 171

C ELSE WILL DESTRA@Y DATA IN BLAMK CArMeN LBAD 1r2

INEED = NTEST - NDATA LOAD 173

WRITEC(G,: 118> NBB,N@VHP,NDHTH.NTEST;HEMSIZ.INEED,HTEbT LBAD 174

118 FORMATC 47HO+d+ ERROR. TRYING T2 LBAD (N8 OBESERVATIONS)* ., LBRD 175

L] 13H(NB. VYARIARBLESY = .16, 4H*, 16.3H = , 110, 7H VALUES/ LAACG 176

% 13X, 41ZHTHIS REQUIRES. 110, 23H WORDS IM BLANK COMMBN, LGAD 177

* 10H BNLY HAVE, 110, 414H AVAILABLE. / 413X, SHINCREAZE LBAD 173

* S3H BLANK CBMMBN SIZE BR REWRITE SUBRBUTIMNE LeAD T LOAD , LBAD 173

e 12H YALUES WITH, 140, 417H WBRDS INSTERD OF , I40 LBA 120

* 10HOABBRT RUN > LEAD 1€l

CALL REBRT LBAD 182

C (NBTE THRT A CALL BF ERG WHICH CALLS SUPER WHICH CARLLS L&RD 183

[ INPT IN IBM VERSION WOULD DESTR@Y THE DATA) LaAD 134

C LBAL 185

115 CBNTINUE LBAr 15
c Laap 127 ;

C END ©F CBRRECTISBN , LaAl: 122
C $ES554ES5LT3SSLISIFPEFSTETTESEEETSTELSSEEEEESSSSEEITSLLEE5E935T18% LORD 135 ;

C LeAD 1903
C ssssstsssssssss$$$$s$ssss$ss$sssssssssssssssssstssssssﬁssst;s$¢s¢:$s¢ LeAr 191 !

C NBTE BN EFFICIENT USE OF STORAGE. LBAD 132

C THE IBM YERSIGM AMD THIS YERSIBN USE NTEST WBRDS IN BLAHK LBAD 137

C CoMMON Te READ NEBeNOYAR DATA. THIS AMBUNT CRN BE REDUCED LBAr: 134
C BY. NEBE+N@VAR IF THE LBADING IS DBNE IN A DB-LOGP, LBAD 14% .
C EACH ITERATIBN READS BNLY N@YAR DATA, THE YALUES ©F THE LA 15 :
C MNEXT GBSERVATION FOR EACH YRRIABLE. THIS REQUIRES THE LI3AD 197 ;
C CONSTRUCTIBH B6F R NEW EMTRY T@ INPT TO READ A SPECIFIED L&Al 19 }
C NUMBER (NBVAR) BF VALUES. SUBRAUTINE FORMAT HAS T9 EE Li3AL 135 i
C CHANGED =8 THAT IT READS #NLY NBVAR VALUES. LIBAD 200 |
C ' L&D enl ;
C END BF NeTE LaAD 20z i
C $EESFISSTESETESTSLLIEILSLTESSSSISSSTEEESTSSESISESSFISISESSE34354586868 LOAD 20% ;
C LBAD 204 :
C RECORD THE USE @F BLANK COMMBN BY LBRD LBAAD 203 i

LBDUSE = MAXO0{ LODUSE. NTEST — NzB+NAVAR » LAAD 206

CCDCTBIEM : ’ LeAD 207

NDT = 0 LeAD 2032

NPAINT = MLDAT LAaAD 209

cleMTacoc LAAD 210

> LBAL: 211

c REPILACED NMW@RD+1, NWARD+2 MWITH 2,3 C(NHBRDD = 1) LaAD zize

JARG:. 2 ) = = LEAD 21z

JARGC T > = [ LBAD 214

C LBAG 215

120 CALL XNPTC X(NPBINT). N, X(NPBINT+L) ) LGAD 216

C ¥NPT IS AN ENTRY T@ NEW VERSIBN @F INFT LARD 217

C LBAD 212

C REPLACED LOAD 219

C IFCIFCOMPCXCNPAINT >, NAMESC12))) CALL FORMAT(XCNP@INT). N, NOVAR) LOAD 220

[ LAAD 21

C TEST FOR KEYWORD ok tiokF BRIAT nsponton LeRC 222

IF¢ JR{NPAINT Y | EQ. HRMESC(E) ’ LAAC 223

W CALL FORMATC XINPaINT>, N:. NBVAR » L&A 24

LCOCTOIBM LEAD 225




IF <NBVAR .GT. 1) Go T8 121
NLBUF = NLDAT

CIBMTBCDC

c

C REPLACED NWeRD + 1 WITH 2  (NWERD = 1)
L=2 B

cCDCTOIBNM
GO T@ 140

CIBMTBcDC

121 CBNTINUE

c

c REMBYED FELLBWING FR8M INSIDE DP-120-L@eP
K = NLBUF + NBB - 1

C
DB 120 I = 41, NevAar

c

c REPLACED I#NW@RD + 2 WITH 1 + 1  (HWORD = 1)
L=1+1

CCDCTRIBM
NPOINT = NLDAT + I ~ 1
Da 125 J=NLBUF, K
HCJY = X(NPBINT>

125 NPBINT = NP@INT + NOVAR
CIeMTecDC
c

c REFLACED CALL NMOVCJARGCL), XCL)Y  (NWRRD = 1)

JARG(1)Y = JX(L)
CCOCTOIBN
130 CALL TSPUTCJARGCL)., X{KRLBUF)>
135 IFCN. NE. NDARTA> CALL ERGC10.HN)
Ge Ta 1
clemTecDC

c REPLACED CALL NMBY(JARGC(L), X<L)> (NWERD = 1)

140 JARGC(L) = JH(LD
CCDCTalIEN
CALL TSPUTC(JARGCL)Y. XCNLBUF))
G@ Té 135
c
cIBmMTeCcDC
c HAYE TSP KEYWORD  sotohusokENDojordson
CCDCTelBM
c
200 PRBFF=. FALSE.
CIBM1acDC
C
c NEXT IS ENTRY T@ SUPER
CCDCTOIBM
CALL RETURN
cIemTacoc

C NE RETURN T@ THIS PBINT FR@M ENTRY RETURN @F SUPER

CCDCTOIBM

SECTIBN FBR MASK

OO0

300 Do 310 I=1,N
210 MASKC(I> = R(I>
Go Te 1

C
CIEMTGCDC
C HAVE TSP KEYWARD  sbctomonSHMPL shokomsoron
CLDCTAIEM
P

400 NARG = N - 1
CIEMTaCOC

C
r REPLACE NWORD + 1 WITH 2
KK = &

LPAD
LBAD
LBaRD
LBPAD
LBAD
LOAC
LeAD
LBAD
LBAD
LeAD
LBAC
LBRD
LBAD
LA
LBAp
LBAD
LBRC
LBAD
LBAD
L9AD
LaRAC
LOAD
LEAD
LOAD
L&AL:
L&AD
LeRD
LaAD
LORD
LOAL
LBAD
LAk
LEAD
LMAD
LBAL
LBAD
LBAD
LBAD
LBAD
L3AD
LEAD
LBAL
LeAr
LBAL
LOAD
LBALD
LG
L@AL
LBAD
LBAC
LBAL
LBAL
LBAL
LBAD
LBAD
LBAD
LOAL
LA
LIJAL:
LBAL
LOAL
LBARD
LBAD
LYRL
LEIHL
LOAD
1.8AL:
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CCDCTaIBM
DB 320 I=2, N
CALL ARGPUTCI-1, XCKKD, TYPECIY, O)
520 KK = KK + 1

CALL sShPL
Ge T 1
C
CIBMTBCOC
C HAYE TSP KEYWEBRD  #ukscthkshNOPR I N THolofokopok
CCDCTOIEM ’
C TURN BFF PRINTING @F DATR AS L@ADED
c
500 PROFF= TRUE
Gd To 1
END
05. 22. 32, J© 16 EP3C & FEET
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LZAL-
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L&A
LBAL:
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LEFD
LA
LEAR(Ls
LeAR
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SUBRBUTINE GRRPH : GRAPH 1
c GRAFH 2
c THIS 15 AN ADAPTATIBN OF kPLOT-Coow ' SRAPH z
c GRAFH 4
CIBMTRCDC GRAFH 5
c TSPLEM 1
COMMBN /TSPCaM/ TSPCAM 2
* MEMSIZ, N8B . NSPRRG, NWORD , LENQTH, TSPLGM 3 ,
+ NTYPE , IFDBUG. IFTITL., NCHAR ., NSUP . TSPCBM 4 ;
% MEMST . NOREG . IFPL®T, IFFAST. NPAGE , TSPCAM 5 !
* NUMLIN, IFREPL, PROFF . SKIP(11), JPHAS , TSFCAN 5 5
# LIMARG, LINE ., NJARG , NARG . NRME , TSPCHEM 7 ;
*  JARGC(4) TSPCEM 3 ;
€ LENGTH OF JARG SET IN MAIN OVERLAY TSPLaN 9 ;
c . TSPLBHM 13 !
C DELETED NAME2 BETWEEN NAME AMD JARG IN /TSPCOM/ (MUBRD = 1)>TSPCaN 11 i
c . TSP 1z ;
LOGICAL IFDEUG, IFTITL, IFPLOT, IFFAST, TSPCaM 13 !
* IFREFL. . PROFF TEPCGM 14
c TSPCAN 15 :
c MEMCHN 1 :
c NEW ComieN BLOCK ADDED : MEMLEsM 2 ;
COMMEN /MEMCAM/ IMNSZ(?), USRNAM, PSSVL(20) MEHICEM 3 :
INTEGER USRNFM MEHC g E
EQUIVALENCE MEM M S
* CIMNSZCL) . MMMSIZ), CIMNSZ2C2), LLMARGD, CIMNSZ(3), LLMDOT), MEMCEM g
" & C(IMNSZ(4), LLMBUFY, (IMNSZ(S), LLMSYM), C¢IMNS2¢S), LLMSMP). MEMCI3H !
# CIMNSZ<?), LLMAUT) MEMZGHM 3
c MEMCAIM A
C IMMSZ USED T8 KEEP TRACK OF MEMORY USE MEMCOM 10
DIMENSIBN IPSSWLC20) MEMCBH i1
EQUIVALENCE (IPSSYL(1), PSSYL(1)) MEMCOM 12
e PSSVL AND 1PSSYL USED T@ PASS VARIABLES BETMEEN SUBRBUTINES MEPICHIM 1%
c IN DIFFERENT BYERLAYS MEMC@aH 14
c IPSSYL(L)> IS USED T@ KEEP RECORD BF USE OF COMMBN IN Lenl HE MM 15
c AND IN GENR MEMAM 1&
c IPSSYL(3) PRSSES COMFUTED GO T@ INDEX FREM EXEC T@ MATRIX MEMCHM 17
c IFSSYL(2> PASSES COMPUTED 32 Té INDEX FReM EXEC T@ GVERLAYS MEMI3M 153
c IPSSYL(4) 15 USED T@é KEEP RECBRD OF USE 8F JARG-CEMHeN MEMCBM 19
c IPSSVLCS) IS USED Té KEEF RECERD BF USE OF DBT-COMMBN HEMEBM 20
c IFSSYLC(E> IS USED T@ KEEP RECORD OF USE OF BUFFER-CEMMON MEI 21 21
o IPSSVLC(?) IS USED T® KEEP RECORD OF USE BF JSML-COMMEN MEMCIOM 72 |
C IPSSYL(E) IS USED To KEEP RECORD @F USE @F SUTBUF-CEMMMBN MEMDEM z i
EQUIYALENCE HEMCEM 24 !
+ (LODUSE, IPSSYL(1>.," (JT@BYL, IPSSYL(2)), (JTOMAT. IFSSVL (3D MEME 3 e
*, C(JARUSE, IPSSVL¢4)), «DOTUSE, IFSSVL(S)), C(BUFUSE, IFSSYL{AY), MEMC 25 .
* (SMPUSE. IPSSYL{7)), (QBFUSE, IPSSVL(8)) HEME 31 o7
INTEGER DOTUSE, BUFISE, SMFIISE, GBFUSE MEMCA e
I MEMCAI s
c - GRAFH g
O INSERTED LIMITS BN RRPAY LENGTHS IN GRAPHX (CALLED BELOW) GRAFH 3
DATA LIMGRX / S000 / GRAFH 10
c GRAFH 11
LCDCTRIEM GRAFH 12
COMMBN SPRCE(4) GRFAFH 12
IFCNARG. GT. 25CALL ERG(130. NARG) GRAFH 14 ;
IFCN@B. GT. 1500>CALL ERGC131, NOE) GRAFH 1 |
12=Nag+1 GRAFH 18 |
13=NSPARG+1 GRAFH 17 i
14=12+NGE ‘ GRAFH 15 ;
IF(14, GT. MHEMS12)CALL ERG(132, I4) GRAFH 15 i
CIBMTeCDC ' GRAFH z0
o GFHFH 71
C $SESSESSTETSESSEFSFILESSSETEESFELEETSSSSSSELTEEISEEISHLSSS$SEIT 198568 GRAFH o ,
c MAJOR ERRGR IN IBM VEPSION ' GRHPH 23 i
(e =l u]N] bl }



\ 21
C CALL. BF GRAPHX CAN DESTRﬁv DATA IN BLANK COMM@N. GRAFH 25
C THE CORRECTION BEL@W IS CBNSERVATIVE--MAXIMUM POSSIBLE USE GRAPH 25
o 6F BLANK COMMBN BY GRAPHX IS TESTED F@R GREFH <ry
C GRAFH 2e
IFCLIMGRX . LY. MEMSIZD GRAPH 24
C THEN HAVE ENOUGH R@@M IN BLANK CBMMGON GRAFH 20
" G@ T® 20  GRAPH 21
c ELSE N@ ENQUGH RBeM GRAFH 3z
WRITE(G, 10> LIMGRY, MEMSIZ GRAFH 33
10 FORMAT (45HO4#x ERRBR. EXECUTION @F GRAPH MIGHT DESTRAY GRAFH 34
* 22H DATA IN BLAMNK CoiMBM, NEED, 140, 6H WERDS, . GRAFH 3S
" 10H @NLY HAVE, I40. 10H AVAILABLE > GRAPH Z6
CALL ERG¢132, ITEST) GRAPH E¥d
C N@ RETURN T& THIS FAINT FRE@M ERG GRAFH e}
C GRAPH 19
20 CONT INUE , iRAFH 40
C GRAFH 41
c END OF C@RRECTIGN ARAFH 42
C $3855STSESSSETEESSEEFEITTFEESSEITESTESSSSEFFSIESEFTISSSFESSSEIFITISES ORAPH 43
c , l GRAFH 44
C fiIDDED A RECORD BF USE OF BLANK COMMeN USE GRFAPH 45
LODUSE = MAXOCLBDUSE, ITEST) GRAPH 46
CcCocTeIBM GRAFH a7
CALL TSMGET(NARG. JARG: SPACE) GRAPH ag
CALL GRAPHX(SPACE(1), SPACECI2)) GRAPK 49
RETURN GRAFH 50
END GRAPH 51
SUBRBUTINE GRAPHX(YVAR, XVARD GRAPHY 1
C : GRAPHY 2
c THIS IS A REVISIBN BF #*+PLAT Ok GRAFHY, 2
c 22 JUNE 1968 GRAPHZ. 4
C GRAPHK G
c NATE THAT SPHCE MUST BE DIMENSI@NED .GE. 5000 IN FRESH GRAPHX £
c THIS REUTIMNE IS GENERALLY D@RPPED IN THE 7094 VYERSIGN GRAPHH 7
CleMTecDC GRAPHY S
C TSPLGM 1
cerMaN ~/TSPCan/ TSPCEM 2
* MEMSIZ, NOB . NSPARG, NWBRD , LENGTH. TSPCOM 3
» NTYPE , IFDBUG, IFTITL, NCHAR , N3UP TSFLGM 3 i
* MEMST , MBREG . IFPLOT, IFFAST., NPAGE TSFCEM 5 ;
# NUMLIN, IFREFL, PRBFF , SKIP{11), JPHAS ., TSP P
* LIMARG, LINE , NJARG , NARG . NAME , TSPLAM 7 i
*  JARGC(4) TSPCOM 3 |
C LENGTH 9F JARG SET IN MAIN @VERLAY TSPC @M a ;
c TEPLON 10 :
c DELETED NFMEZ BETWEEN NAME AND JARG IN /TSPCeM/ (MWORD = 1)TSPLAM 11 ;
C TSPCONM 12 '
L@GICAL IFDEUG, IFTITL, IFFLET, IFFAST. TSPCDN 12
% IFREPL, PR@FF TSPCM 14
C TSP 15
TCOCTOIRM GRAFHZ 10
CEMMEN SPACE ¢S000), IBEGIN(250), JIENDC250), INDY(1300) GRAFHZ 11
DIMENSIGN ACLEY. NBTIE(100), TRB¢100Y, TACA00), TABLE(100Y, ¥¢100, ¥ CLOGRAFHX 1z
D47, XVARLD, Y/ARC(L) GRAFHX 13
INTEGER TA GRAFHK 14
LOGICAL JQ GRAPHX 15
DATA AZ1H , 1HO, 1H1, 1H2, 1H2, 1H4, 1HS, 1H6, 4H7, 1HB, 1HS, 1HX, 1H » AHH, tH. GRAPHX 16
C, aH / GRAFHY, y
pg 7 I=1.250 GRAFHX 134
IENDC12=0 GRAPH: 170
7 1BEGINCI)=0 GRAPH:A 21
C GRAFHA i
c ARRANGE ¥ DATA BY DECPEASING PRDER GRAFH: 22
C GRAFHY. 2%
S DR 32 1D=1,NeB ) GRAPHX 24
DB 32 JP=1D, NBB - GRAPHZ - 25
1FCYVARC IDY. GE. YYARCJIDYYGA T 32 GRAPHA 26
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DIAGS=YYAR{ID) GRFIFH 27
YVYARCIDI=YVYARCJID) GRAPH;? o

YWARCJID2=DIAGS GF AR 29

DIAGS=RYARCIDY GFAFH: o
AVARCID)=KVYAR (D) GREFPHX !
XVARCJID2=DI1AGS GFRPHX 2

32 CONTINUE GRAFHM o3

c GRAFH: -

C FIND RANGES AND INCREMENTS GRAFHA )
C GRAFHX 6
AMA=XVARCL > GRAFHX vy
KMIN=KMA GPAPHE =2

IFCXMA. LT, XVYARCJIB) YXMA=XYARCJIB> GRAFHY 40
IF{RMIM. GT. AVARCJIB) Y XMIN=XYAR(JIB) GRAFHY 41

18 CONTINUE GFRAPH:! 32
IFCXMA. LE. 0G0 T8 404 GRAFH:, 42
IFCXMIN. GE. 0GB Te 404 LRAPH:: o <
RANGEX=XMMA+AES(XMIN) GRAFPHX 45

Ga Ta 405 : GRAPHY di

404 RANGEX=ABS<XMA-XMIND GRAFH: 47
405 IFC(YVARCL). LE. 0XGO T@ 408 GPAFHX 4:3
IF(YVARINGORBY, GE. O)GB TO 408 GRAFHX 33
RANGEY=YYAR<1»+ABS(YVAR(NBE} Y GRAFHY, S

G8 T8 409 GRAFH =1

408 RANGEY=ABS(YVAR{LY-YYARCNAE) ) GREFHX 6E
409 XINC=RANGEX-/99, GRAPHX “
YINC=RANGEY-103, GRAFHX =
X{LI=RHMIN . GRAFHE b
Y(LY=YVARRC(L) GRAFH:- GE

DB 27 IA=1,59 GRAFPHY ur

27 ACIR+L)=XCIAY+KINC GRAPHX gt

e 28 1EB=1, 102 GRAPHX oA

28 Y(IB+1)=Y{(1B)-YINC GRAFHX &0
Y{104>=v {104~ Q049 GRAFPHX &l

JIl=1 GRAFHH 62

@ 102 II=1, NOB GFAPHY B3

DB 101 Ji=JI1,404 GRAFHA 4
IFCYYARCITY LT, w(JIXHGR TQ 101 : GRAFHX 55
INDYCTI =J1 GRAFPHY, G
JI1=J1 BRAFHY [

Ga Te 10z GRAFH 3

101 CONTIMNUE GRAPH}: BN
102 CBNTINUE . GFAFH: LI

C GRAFH 1l
C CHECK FGR ¥ TIES:, INITIAL + FINAL INDICES STORED IN IBEGIN + 1END GRAFH:: 22
C CIT=TIE Ha » ) GRAFH:- Tz
C GRAFHA 74
a7 I1T=0 GRAFHM Vo
NAL=1 GRAFHY. Y
NA2=NBB~1 GRAPHH vy

24 CONTINUE LRAPHX e
DB 38 HA=MNA1, NA2 GRAFHA )
NB=NA+1 GRAPHX B2
IFCINDY(NAY> HE. INDY(NB»»GO TO 238 GRAFHX &L
IT=1T+1 GRAPHNX 22
IFCIT. GT. 250)CALL ERG(4ZZ ITO GRAFHX 2z
IBEGIN <(IT) = HA GRAPHX a4

D@ =7 MEBE=MR, NéB GRAPH:: a5
IFCINDYCNAY. EO INDYC(HMBYIGA TO 27 GRAFHA S

NA1=MB ) GRAFHK oy

IENDCIT) = MEB - 1 GPAHY a1

Ga Te 34 LFAFH, m

X7 CGNTINUE Y TR R firl
IEND<I[T)=NeB GRHIHY "]

. Ge Te 111 APAFHY e

38 CONTINUE GRAFHA 93



111 CALL BUTPT GRAFHx 94

IFCNUMLIN. GT. 0> CALL HEDING GRAFPHY g5
c GRAPH: D&
C BUTPUT LE&BF (THRBUGH 87), WRITES BNE LINE @F GRAPH EACH TIME THRU. GRRFHY, 97
c GRAPH T
IMi=0 GRAFH, 99
JE1 = 1 GRAPH} 100
LUCK = 0 GRAPHX 101
Da ee IR=1,104,2 GRAPHY 105
1I=IQ+1 GRAPHX 103
DB 123 NC=1, 100 GRAFPHX 104
TACNC )=0 GRAPHY 105
123 TRB(NC)=R(1) GRAPHY: 10€
40 JE2 = JE1 + 1 GRAPHX 107
JEX = JE1 GRAFHX 108
DB Y0 NC = 14,4100 GRAFPHX 109
70 TABLECNCY> = A1) ' GRAPHX 110
Ji= TRUE, GRAFHYX 111
IFCINDYCJEL)Y. NE, IQHGO TO 71 GRAFH: 112
J@=. FALSE. GRAPHY 112
Go T8 7z GRAPHX 114
71 IFCINDYC(JEL). NE. II)GP TR 48 GRAFHY, 115
72 IFCINDYC(JEL). NE, INDYCJEZ2>5G0 T@ 74 GRAPHX 116
IMi=IM1+1 GRAPHX 117
JE1 = IBEGINC(IML) GRAFHX 115
JEZ = IENDCIML) GRAPHN 112
74 DB ?7 JG = JE1.JEZ GRAFPHA 120
D@ 112 IJ=1,100 GRAFHX 121
IF(RVARCJIG). LE. XCIJY 6@ TO 75 GRAPH 122
113 CeNTIMNUE GRAPH* 123
1J=100 GRAPH, 124
75 IFCTRELECIJ). NE. ACL)GR T6 170 GRAPHX 125
IFCTABCITY. EQ. AY1Y)GO TO 69 GRAFHX 176
IFCTABCII)Y. EGL ACLGYIGR TA 45 GPAFH 127
TACIII=TRCII?+1 GRAFH:" 128
51 TABCII)=ACL)Y GRAFH:; 129
Ga Te 54 GRAPHX 170
170 TRCIJX=TACIJY+1 GRAFHA 13t
94 IF(TACIJI-10)62, 64, 63 GRAFH e
62 LAZY=TARCIJ>+2 GRAPHX 132
TABLECIJ)=R<LAZY) GRAFHX  * 1749
TAB(IJY=ACL) GRAPH? 175
Ge Ta 77 GRAFH:: 130
64 LUCK = LUCK+1 GREFPH:< 137
NBTIECLUCK)=10 GRAPHX 13%
TRELE( 1J>=A(12) GRAFHY 139
TABLIJ>=AC1) GRAFHX 140
G0 Te 77 GREPHR 141
€32 NOTIECLUCK)=NBTIECLUCK) + 1 GRAPHY, 142
Go Tg 77 GRAFHY, 14%
€9 TFCJOrGA TO 45 GRAFHX 144
TABLECIJ)Y=Ar16) GRAPH?: 145
Gd Ta &5 GRAPHX, 145
45 TABLECIJ)>=AC1S) GRAPH 147
65 TRC(IJI=TACLIJ)+1 GRAFHX 142
77 CONTIMUE GRBFHM 1439
JE1=JEZ + 1 GRAFH 150
IF{JOOGE TA 48 GRAFHY, 131

DG 47 J=1,10D GREFHY, 152 '
47 TAB(JI)=TRBLE(J) GRAFHK 153
Ga T8 40 GRAFH:: 15
48 IFCII, EQ 2GR T9 12 GRHFHY, 155
12 WRITE(E. 2017)> <TABCME>, ME=1, 100) RFAFH: 1",
2012 FOFMATC 1554 00AL) G, T
MEE=HED [T.21-2 . NP 17
IF{MEB}BS, 84, £5 hHPAEFHY, 1904
CIBMTACD! moTe -




DELETED IFCNMWERD. EQ. 1) G@ Ta 22 CNWORD = 1>
WMRITE<E. 20162 JRREGCL), JARGC2)
2016 FORMAT(?X, 2R4)
G6 T 13

o OaoOn

12 CBNTINUE
CcpcTeiBM
22 WRITE(G, 301&) JARGC(1)
CIBMTGCDC
c
c REFLACED 3X. A6
3016 FERMATY 9K, RE )
CCDCTOIBM
Ge TP 1z
84 WRITECE. 2008) (11>, (TABLECME), ME=1, 100
2008 FBRMATC{AH+F1Z2. 3. 2H 4100AL1Y
Ga Te Be ’
85 WRITE(E, 2009) (TRBLECME), ME=1, 100)
2009 FBRMAT(1H+12¥1H+100A1)
86 C@NTINuE
IZ=1+NSFARG
CIBMTecDC
c
c REMAVED IFCMWeRD. EQ. 1) GO TQ B3 (NWeRrRD = 1)
c AND A PRINT SIMILAR T@ THE BNE AT 83
LCOCTAIEM
«2 WRITECE, 30105 JARGCIZ), K(1), X(20), X(40D,: X(60Y, X(BO), ¥C1005, X(10),
WRCZ0Y, XS0, K20, X(9D)
IBMTacDC
N
C CHANGED A& T@ R8 (CDCAS00>
3010 FORMATL 15X, 100CiHk>, RB / 7X, 2(8X, 1Hw), 9(9X,
CCDCTRIBH
FLlH*)/F1S. 2, 3CF19, 3, AX)/F23. 3, 4F20. 3
89 CALL HELING
IF(LUCK. EQ. 0GB T €U
WRITE(G, 2004

GRAFHK
ERAPHA
GRAFHY.
LREAPH:
GFAPRHY
GRAPHY.
GRAFH:
GRAPHX
GRAPHX
GRRFHX
GRAFHX
GRAPHX
GRAFHXY
GRAPHX
GRAPHX
GRAFPHS
GRAFHY
GRAFHX
GRAFPH:¢
HRAPHR
GRAFHX

- GRAPHY

GFAPHX
GPRFHX
BFAFPHY,
GRAPHK
GRFFHA
GFAPHM
GRAPHA
GRAPHY,
GRAPRY,
GRAFH=
GRAPHY,
GRAFHY
GRAFH::
GRAPHY,
GRAFH~
GRAFHX

2004 FERMATC(L0SH LIST BF TIED PAINT COUNTS WHERE NUMBER OF TIES IS GRERAGRAFHX

1TER THAN 2 (READING [HNN Y-AXIS AND ACRASS X-AXIS))
Lavi=0
Let2=0
150 Lev2=Lavi+30
Lovi=LBV2
IFCLBYL. EQ. LUCKDGR Ta 152
Lav2=Lev2-(LBvi1-LUCK>
152 L=Lovi-29
WRITECE, 20153 (NOTIECJI), J=L, LBV2)
2015 FBRMATCAH, 2014)
IF(L@vi. LT LICK:GD Ta 150
€0 RETURN
END

03 23. 43 J6 16 EFP30 & FEET

GRAPH=A
GRAPHK
GRAFHY
GRAPHY
GRAPHA
LRAFPHR
GRAFPHK
GRAFHY
GRAFHX
GRAPHA
GRAFHX
GRAPHX
GRAPHE

24
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SUBRGUTINE CRPITL CAPITL 1
CIBMTGCDC CAPITL 2
c TSPCBM 1
COMMBN ATSPCaM/ TSPCOM z
% MEMSIZ, N8B ., NSPARG. NWBRD . LENGTH, TSFBM K;
* NTYPE , IFDBUG: IFTITL. NCHAR . NSUP ., TSPCEM 4
# MEMST , NOREG , IFPLOT, IFFAST. NPAGE , TSPCOM 5
% NUMLIN, IFREFL., PRE®FF , SKIP¢41), JPHRS . TSPCEM 6 .
* LIMARG, LINE ., NJARG . MARG . NAME , TSPCGM 7 :
* .JARGC(4) ‘ TSFCBM =] ;
c LENGTH BF JARG SET IN MRIN GYERLAY TSPCRAM 3
C TSPCAM 10
C DELETED NAME2 BETWEEN MNAME AND JARG IN /TSPCEM/ (NMBRD = 1)>TSPCEM 11 !
C TEPCBM 12
LOGICAL IFDBUG. IFTITL. IFPLBT. IFFAST, TSPCAM 13
* IFREPL, PRBFF TSPLRM 14
c TSPCOM 15
CCDCTRIBM CAPITL 4 ;
CaMMaN DINVY(E00>, CAPCE00), DNINY(600), REPL (600, XX(¢2) CAPITL 5
cIBMTACDC CAPITL 6
C CRAPITL 7
C NEXT IS BLANK CerMoN SPACE NEEDED BY ARRAYS ADGVE CAPITL 2
DATA LIMSIZ / 2402 / CAPITL g
c CAPITL 10 i
C $SSS5SSLS83S3ILLEETSITETSFSLISTOISESSILSSITIISSSIFSTSSSLTIEESSES CAFITL 11 !
c MAJOR ERRBR IN IBM VYERSIBN, N@ TEST ON AVRILABLE BLANK CRPITL 12 i
C COMMBN SIZE CAPITL 13
c CAFITL 14
c ADDED TEST CAPITL 15
IFC LINSIZ . LT. MEMSIZ > CRFITL 16
(i THEN HAVE ENQUGH ROGEM CAPITL 17 !
* G T@ X0 CRPITL 18
c ELSE N8T ENGUGH ROE&M CAPITL i3
WRITECE. 205 LINSIZ, MEMSIZ CAFITL 20
20 FORMAT(25HD#+x ERRBR. CRAFITL NEEDS , 110, CAPITL 21
e 29H WORDS IN BLANK CEMMEN. B8NLY , 140, CAPITL 22 =
* 42H AYAILABLE. FROCEDURE CAPITL MBT EXECUTED // O CAPITL 23 ;
RETURN CAPTTL zd !
c CAPITL &s
30 CONTINUE CAFPITL 26 :
c CAPITL o7 i
c END @F CBRRELTIBN CAPITL 23
C SSESSSEITTTILETSITTISETHSEISEFEETSETTISEESSSESSESSEEESESSTITSLIIEE$SS CAPTTL 23 i
CCOCTOIBM CAPITL 20
CALL TSGET¢JARG, DINVY CARPITL 31
CALL ARGGEY(S, XX, JJ, JJ) CAF1TL 22
NBEMNCH = R¥C¢1) CAPITL 33
CALL ARGGETCE, %%, JJ. JJ) CAFITL 34
DELTA = XM(1) CAPITL 35
CALL ARGGETCY, XX, JJ, JJ) CAPITL 36
BENCH = XX(1) CAFITL 37
CAP{NBENCH) = BENCH CAPTTL &
XDELT = 4. - DELTA CAPITL 39
NN = NBENCH + 1 CAPITL 40
NHN = MBENCH - 1 CAFITL 41
IF ¢(NN ., GT. NOE) GB TO 101 CAFITL 42
D@ 100 J=NN, NPB CAPITL 43
100 EAPCJ) = XDELT#CAPCJ-1> + DINVCI) . CAPITL G
101 IF{NNN _EQ. 0> G& T@ 105 CAPITL 45
00 105 J=1,MHMN CAFITL 4%,
K = NBENCH - J CAPITL iy
105 CAPCKIS(CAPCK+1)-DINYC(K+1 ) ) /%XDELT CAPITL 48
106 D2 110 J=1, NGB CRPITL 19
REPL{JY = DELTA*CAP(J) CAPITL 50
110 DNINYCJ) = DINV(JI) ~ REPLLI) CAPITL 51
FRll aprERCT ™ YW TTUDC YT SO T T =




IFCITYPE . EQ. 3> CALL TSPUT{JARGCNSPARG+1), CAP)
CALL ARGGET (2, XX, ITYPE, JJ>

IFCITYPE . EQ. 3) CALL TSPUTC(JARGC(2*NSPARGHL), DNINV)
CALL ARGGET(4, X¥, ITYFE, JJ)

IFCITYPE [ EQ. 3> CALL TSPUTC(JARG(3I*NSPARG+1), REPL)

RETURM
END
05. 24. 02. J& 16 EP30

2 FEET

CRPITL
CAPITL
CRAPITL
CAPITL
CAPITL
CAFLITL
CHPITL
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S99
93
SE
57
S8
53




SUBRBUTINE INPROD{N, JSA. JSB, A, B, PRAD>

clBmTOCDC
c
C CALLED BY GGGMLT GTGMLT G2YMLT 2RTHeS
c TGEMLT T2WMLT TINV UNTRAN VGWMLT
c YFRCT
CCDCTAlIBM
C
C THIS SUBROUTINE CALCULATES THE INNER PRGDUCT.
c A AND B.
CIBMTacoc
c SUM I = 4. N AL, JSAY*ACE, JSB?
c
c CQRRECTED MARCH 7S WITH ADDITIBN BF TEMP
c
CCOCTa1BM
C
c N@TE THAT THE INNER PRODUCT @F VECTBRS @F ZER@ LENGTH IS RETURNED
c RS ZERG
c

DIMENSIBN A1), B>

DAUBLE PRECISIBN XPReD
CIBMTBCDC

* . TEMPA, TEMFB
CCDCTRIBM

J=1

®PRED = Q.

IF ¢N> 4150, 150, 50

S50 NN = JSA#N

DB 100 I=1, NN, JSA
CIBMTBCDC

TEMPA = AL

TEMPB = B(J)

WPRED = XPRBD + TEMPA*TEMPE
CCOCTOIBM

160 J = J + JSB
150 PReD = XPReD
RETURN
END

05. 24. 1%. J@ 15 EP30 2 FEET

BF THE VECTeRS

INPRAD
INPRYD
INPRBD
INPRBD
INFRBD
INPRBE
INPRBD
INPRBD
INPRED
INPRGD
INPEBD
INPRAD
INPRIBD
INPRBD
INPRBD
INPRAD
INFRBD
INPRAD
INPRBD
INFRED
INFRAD
INFR@&L
INFRBD
IMPRBD
INPRED
INPRAD
INPRAL
INPRAD
1INPRED
INPRBD
INFRRD
INPROD
INPRGD
INPRED
INPROD
INPRGD
INPRBD
INPRAD
INPRAL

W~ bW
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