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Engineering, Kyushu University).
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Table 1 List of test programs.
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100

200
10

00010
00020
00030
00040
00050
00060
00070
00080
00090
00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210
00220
00230
00240
00250
00260
00270
00280
00290
00300
00310
00320
00330
00340
00350
00360
00370
00380
00390
00400
00410
00420
00430
00440
00450
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MATRIX 100100 OFFFIOHMAEST S
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COPY TEST PROGRAM

INTEGER CR(80)

NIN=1
NOUT=2

READ(NIN,10,END=200) CR
WRITE(NOUT,10) CR
GO TO 100
STOP
FORMAT(80A1)
END
(a) FORTRAN fg
(a) FORTRAN version.
IDENTIFICATION DIVISION.
*
PROGRAM-1ID. CRCOPY.
AUTHOR. NAOMI FUJIMURA.
*
ENVIRONMENT DIVISION.
CONFIGURATION SECTION,
SOURCE-COMPUTER. FACOM-M190.
OBJECT-COMPUTER. FACOM-M190.
*
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT INPUT-FILE ASSIGN TO S-INPUT.
SELECT OUTPUT-FILE ASSIGN TO S-OUTPUT.
%*
DATA DIVISION.
FILE SECTION.
*
FD INPUT-FILE
RECORDING MODE IS F
BLOCK CONTAINS 0 RECORDS
LABEL RECORD IS STANDARD.
01 CR.
10 FILLER PIC X(80).
*
FD OUTPUT-FILE
RECORDING MODE IS F
BLOCK CONTAINS 13 RECORDS
LABEL RECORD IS STANDARD.
01 CP.
10 FILLER PIC X(80).
*
PROCEDURE DIVISION.
HAJIME,
OPEN INPUT INPUT-FILE.
OPEN OUTPUT OUTPUT-FILE,
CYCLE.
READ INPUT-FILE AT END GO TO OWARI,
WRITE CP FROM CR.
GO TO CYCLE.
*
OWARI.

CLOSE INPUT-FILE.

CLOSE OUTPUT-FILE.

STOP RUN.

)y COBOL kg

) COBOL version.

B1 COPY
Fig. 1 COPY.
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BIMEICIL B 72T 5. —HFORTRAN 39129
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MATRIX MULTIPLY TEST PROGRAM

REAL A(100,100),B(100,100) »C(100,100)

DO 100 1=1,100
DO 100 J=1,100
A(J,1)=1,0
B(J,I)=1.0

CONTINUE

DO 200 I=1,100
DO 200 J=1,100
c(J,1)=0.0
DO 200 K=1,100
C(J,I)=C(J,1)+A(J,K)*B(K,I)

CONTINUE
STOP
END

(a) FORTRAN [§

(a) FORTRAN version.
IDENTIFICATION DIVISION.
PROGRAM-ID, MATRIX.
AUTHOR. NAOMI FUJIMURA.
EKVIIQNHBNT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. FACOM-M190.

OBJECT-COMPUTER. FACOM-M190.
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DATA DIVISION, .
WORKING-STORAGE SECTION.
77 1 PIC $9(4) USAGE IS COMP.
77 3 PIC $9(4) USAGE IS COMP.
77 K PIC $9(4) USAGE IS COMP.
01 A-DEFO COMP-1,
10 A-DEFl OCCURS 100 TIMES.
20 A OCCURS 100 TIMES.
01 B-DEF0 COMP-1,
10 B-DEF1 OCCURS 100 TIMES.
20 B OCCURS 100 TIMES.
01 C-DEFO COMP-1,
10 C-DEFl OCCURS 100 TIMES.
20 ¢ OCCURS 100 TIMES.
PROCEDURE DIVISION.
HAJIME.
PERFORM CL VARYING I FROM 1 BY 1 UNTIL I > 100
AFTER J FROM 1 BY 1 UNTIL J > 100.
PERFORM ML VARYING I FROM 1 BY 1 UNTIL I > 100
AFTER J FROM 1 BY 1 UNTIL J > 100
AFTER K FROM 1 BY 1 UNTIL K > 100.
STOP RUN.
CL. MOVE 1.0 TO A (I, J), B (I, J).

MOVE 0.0 TO C (I, J).
ML. COMPUTE C (I, J) = C (I, J) + A

(b) COBOL Rg
(b) COBOL version.

2 MATRIX
Fig. 2 MATRIX.

(r, K) » B (K, J).
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Table 2 Number of source lines of test programs.
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Table 4 Size of object programs.

os | FORTRAN ' COBOL

program name — R EE B =
name oo g R BT LI OO 7 [ W
e EEEE [ AL
os2| 9 3 38 3 ¢ 14 13
COPY os4| o 3 6 37 3 8 14 12
0s7 9 3 6 37 3 8 14| 12
0s2 138, 71| 67| 150] 3 10| 76 61
STINGY 0S4 139 71 68| 133 3 9 62| 59
0Ss7 139, 71| 68 145 3 9 73] 60
0S 2] 1,110{ 629 481 864 4l 12| 322| 526
COBOLDAP 0S4 1,111} 629 482| 857, 4| 10| 318| 525
0S 711,112 629 483! 859 4 10| 320] 525
0Ss2 14 2| 12| 33 3 4] 14| 12
MATRIX os4] 14 2 12 32 3 4 1 n
0s7 14 20 12 32 3 4 14 11

75 n%k OS2 hOoBMBRIBLBATH2L, £
OEFHRE W - BHT 3. HUOLDIKET S
5 ADAHF—4%& LT, COPY & STINGY i3V —
27 0s 5 ah— RICBRELT 24,884 BOBKT —
-9 74, COBOLDAP (3 COBOL Tt sh
rAIMEEmE S (0S2T 967 77, OS4 T 958 17,
OS7T 960 f7) 24EM L. MATRIX 37 —%7%
LThs HAREQERERBEORBILEEE
LTffote. 7275L OS2 & OS7 @ COBOL IZidf
B LI, TS ICHERAETRT.

%3 h»5 MATRIX 2K T, 3T COBOL jX
OFMNENC Ehbh D, RKICAKNDOSLHD COPY
i3 OS2 TH 24 5, OS4TH 46 #5, OST TH
41 b EL N -TWAB. DX it FORTRAN
iz X 3 Al NHs COBOL 02 NITHE LTEVDH,
FORTRAN DA WAV —F ¥ HSFBRETRUCAER S
nTwzz e, BRCHHETT — F OREBLEND
clickarEiohd. $bb COBOL itk
ARHOEA LB L o7 — 2 RREAMRN Y T 7
o7 — 2 A TEL DI L, FORTRAN T 7 —
REEICMAT, REAETER 80 AlKHbeT—

%3 BHWS o5 r0RTHERRE

Table 3 Execution time of object programs.

0s2 0s4 os7*

program name
F|lc |Fc|Flc|FcC FlClF-C
COPY 26 10 16 31 4 27 3t 2 29
STINGY 42 18] 24 62 14 48 65 12} 53
COBOLDAP 4 28 16 51) 19 32 62 17 45
MATRIX 138 ++126) 10/ 136 123 13| 148 1200 28

F: Fortran, C: Cobol
s ELANY U ) ORBSORHINIDPPRECID
s 5050 OIFFIOKOHANS DY 7 ADKE SHOHEE

FCLICREBLEEIRS.
BREANTH L EREREBEELT VTV E
TR LIV —F VAEERTACLTRETED. T
2+ a7 athTARAESOREHRLEL CO-
PY OAMHNBOAET Y7 VETEBRLALLDIT
Baiz 2 L NERERTIZM 1/4.7 (310, 24366, 350
msec) 1275%. T DIRMETIE COBOL JRKD 54
T (66,350-12,773 msec) bERIMHLH TS, T
NRERXB0AL1 THESNTHFSF—% (24,884X80
=) OEEICESAEEIEI D, Bx0HERO
1EDAX A TEREHRE LA 40A2 &
+hid, AhEERmEEEECENTES. LD
LB#MEOE Y 7 + ¥ = 7% FORTRAN Tk L
IS EThiI—BII—XFOLEMT LTS
EHNETH AWM. L LEBSEST B EIIER
HIZARNE B TR EITH->TV B EEZ DN
3.
3.3 BH7RYSLDKES
By 07 5 ADKE SI3HEE « EEHRE LS5/
FOHMBOC LRV TTHHY., R4CEMER
KBFBENT 0S5 A0kS XERT. RUERT
Lic@mas, BHIF 0S5 408, YAT6754
TS5 Y —F VR EORFMRELS D, BT S
SLADKEEIMNRELZORYRELTD, LOTR L
#u 735 ss FORTRAN [RopAH COBOL fR& Y
K&t -TWB. g OST IcbWT
FORTRAN Jz & COBOL fgRd3% »s, CO-
PY = 29kB, STINGY < 53kB, CO-

0s2 0S4 0s7
program name BOLDAP ¢ 45kB L k& LWOMEIL-T
F | ¢ |Fc| F C}F/c F c | Frc
A
COPY 310,243 12,773) 24.3)46,680| 1,008 46.4] 213,957} 5,158 4.3 3.
STINGY 450,021| 40,463 11.12163,290 2,420 26.2| 237,406 17,329 13.70 —%, MATRIX 213t A% HBEFID I
COBOLDAP | 22,744 13,3 1.710‘ 3,085 005 3.41| 13,0500 3,009 3.26 .=
MATRIX 23,121/4187, 122‘1/8.09‘ 1,240| 4,9801/4.02| 2,653 43,904| 1/16.55 »OFEE (120kB a%) T, T=7T A
OKXXOEMEDPICHRTHILZIEW

F: Fortran, C: Cobol, F/C: Fortran/Cobol, Unit: msec
+ 50x50 OFROEFTHERM» OHE

B, ChEZBI ERPRVOBLENDD
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&LmﬁinaﬂﬁHVx%Az@,fmfﬁAmf
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BEY -7 0y 5 LhicBIES, 7—28E LTa
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Table 5 Number of source lines to be modified.

FORTRAN COBOL
program name bt
0sz2| 0s4| 0s7| 0s 2 034’057
T 16| 16 16 47 45 45
c 7 71 9 8
o 9 of 38 37 a7
COPY
U o o 51 5
I | - o o — d o
D o o 2l 2
T | 194 194 104 170 151 163
c 5 55 55 200 18 18
O | 138 139 139 150 133 145
STINGY
U 3 4 16 10
1| — o o — 1 1
D d o 20 8
T {1,362 1,363 1,364 967] 958 960
C | 252f 252f 2520 103 101] 1m2
O 1110 1,111} 1,112 864| 857 859
COBOLDAP
3] 5| 4 4 45
I | — | 2 — o 1
D o o 9 8
T 200 200 200 39| 37 a7
c 6§ 6 6 6 5 s
o 14 14 14 33 32 32
MATRIX
U d o 16| 16
1| - o o — o o
D o o 2 2

T: 78 C: WA, O: EDMOTH, U: ELTH
[: MATTE, D: BRI

DRI 1S HIEF B4 121312, COBOL ik L 7-
70y 7 AOFBEITEEREL, BT 0r 540
RESRIBEPITNESNC Ehtbh otz FELZF
4787 5 5% FORTRAN TRk 2 MR o 3
HWADE Z TR RS 513 COBOL DFEMNE
SLAEMIKBELTHAESICEI LN E.

AW TR~/ STINGY [3BIEHAATIS B+ v
2=, ARRBHEBL Y 2 W23 hT—fiC
RBENTVE. oS us 5 AR3ESICAEICER
INBTLEHS, —BABICELTEIRZOMERE
*EHL, COBOL [RDF#IBH LTIV 3. ch
LB —EBHFEIRV T 0S5 47 ThHAE,
FORTRAN [RE% ULIZ - HEMNEFITH 2.

BHEEAPRICH 220, WANATIEBIEN M A
FHEOMABRIRBOEELET 2.
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