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Efficiency Measurement Method and Simplification of Program
Hae-Sool Yang!

ABSTRACT

Softwares which have many functions to satisfy user’s requirements is developing. But generally, users use par-
tial functions of software. If we could construct software which leave useful functions and remove unuseful
functions in software with many functions, we could enhance execution efficiency by reduction of program size
and quality of software. There are 6 items in international standard ISO/IEC 9126 about quality of software.
These are functionality, reliability, usability, efficiency, maintenance and portability. In this study, we proposed
metrics for measurement of efficiency and simplification method for source code. And we described products
evaluation result and indicated problem and progress method for practical development project about proposed
efficiency metrics.
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£ Foie Z2aWg pagsted HesHe
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41 =230 88 it

Z2aPd & YY¥d dojetd 2F Ase
Ag AAqA Lol 30, AR Y do]eprt Fo
A& 9 2 goleutg o) §3o] AL Y= g
BuA Mol @i, 2, 6]. &, FojW UP L EY
2 48 7ted AL Y5t ddE Qe e 2
e 94A Eoh 2% PR AME P3e 220y
e AAAN T2 aPRch o] F2 TrjE =
Zago|c), XRALNE dojA Ao YA ¢
3 HolElE Fo] Aol Ane AN AN 223y
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Atk A7) Me g HellA 71ed uig Po| 4
AL R 59 2w £33 da

(a) =239y (y=1)
if x > 0 then
ify>0then x = x +y;
else x = x -y,
else
X = -X,

(b) £EAA 2239 (y=1)
if x > 0 then
X =Xx+1;
else
X = -X;

(38 3) =20y F2A14e o
(Fig. 3) Example of Program Part Evaluation

4.2 T2 ASIAQ £8 72

Z2aPL& REHoz Wit RIE, UEE
T A= AErt 2 A7 g4ddd. ol
Z2e A%, 49EA ¥ AZe A4S F Qe
2 g gdte #7182, HEEE FH e Rl 7Hest
o E, £4L 8 A2E s3] P ALE
A7) Ag Eof, (1Y 9] T2 y=18 ¥
o3 F$, 1399 ifE 2AK> 0L A= gte
BAHNA et 289 ifRe) 2A(y=0<& A
8 AA(false)o] Erh. mebA then B2 AYS A
Gt EH elsel T Qovs 299 ifEF L Yas
2 A sol AHAg = ek 289 ifF-g AA Y
199 iff thend & A3 Fo] W} WM 299 if
= 9adx) A o MY 5 ez g
xZ2a@e Adlel ok (2E 5 £ wiof of &
& £ F3e] Ag 7igs

1. if x > O then
2. ify >0then x = x *'X;

(O ) N2 TFe W ol
(Fig. 4) Example of New Modification Outbreak

T2 F8/A X WY 24T 57

. if true then Statement --> Statement
. if false then Statement --> 0
. if true then Statement-A else Statement-B
--> Statement-A
. if false then Statement-A else statement-B
--> Statement-B
. while false do Statement --> 0
. if exp then 0 --> exp
. if exp then Statement else 0 -->
if exp then Statement
. if exp then 0O else Statement -->
if not exp then Statement
. if exp then O else 0 --> exp

(=] 2] bt K223 8] P L0 DO =

(28 5) =3 72| of
(Fig. 5) Example of Correction Rule

43x273 g2lojA

2y &gtold(pogram slicing)e T2 P
ERFETY AERAE 2AME £ 43 9%
FE RE EFE F&3te 7lecld. 3449 &9
g sEtolZ(lice)g}t P} eddolLde 22
P& FHoz Nt dojR 3 o9 F
Hog st dojP FA ggdol2) U &
Arde FA sgtel2g T2y Tis o
3ttt ojd el g A &eto] 2% thEd
71 F 1A 9 & #AA ) g3 Wy 23}
BE B AL oujwc)

e d|o]g} )& & slo)A ojH W4 ve] Frt v
& A8l e 2ol =Y W, Fsi3 #
s2& Yole} ¢|&(data dependence)2] B o]t}

e Hlo] ofE: R s1o] £ FOIAY MR Fol, &
529] 9 f57t £l 43 A A oE
g o, &1 & s2& Ao} 9 E(control depen-
dence) T A ot}

A Ze EFAE o83y T2aYE 2
Z3 ¥ AL X2y o9& 28 X(program depen-
dence graph)2} @cl. ojd Fof ¥ HF ol
v FY 49 438 nEse AR Z2aPe
FA3e Y& /KA

44 BERS Yo HE Uy

Zzagol #AHY 2] T2 EAT
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a2 Wt &!33}‘4. (a4 69 (s} A2 =220
AN x=0& Fo £ & ALY Ao (27 6)9 (b)
ojth. ¥ y& ARz FxFo ARE s
& Rojuz WLyt FPASYE AL ¢ F A
W7t BE8¥ A ¢e oA Ao

QY ol frt.

@A £RAT FzE

ol Yty oz Y oF YT £E
A& AN Al 9#A £4% 5 UG

(a) T2y

i=Ly=1

while i < N do
y=y=*i
1=1+1;

end;

if x = 1 then print(y);

b) -‘?—%741"} ni:l@ (x=0)
i=hLy
while 1 < N do

y=y*i
1=1+1;

—~ L WNI -

(SR -NIVE

0]
=}
[e

(O3l 6) Y=ot ME RS == ol
(Fig. 6) Example that Variable become useless

45 T8N BAE I8t T2 2o 7t4A 8} W

4.5.1 7+A3} A

Z2IPE 243837 98 CA2 /€8 we
Z23PE o] LAFGHT wee P, dol5e B3}
Fg Adse T2, AFole A4 Y
€ 5 gAL& L woc 3ERE 4 Y5, QoS
A Ag Pate AL AFUL. FAE 4F
# ALE RE AL AFY Ao 80} § (2™
NE wee] 22 = AN-§ vebd Aotk i
doline, doword, dochare 2} 5, @ol ¢, A
o AL P A= 1, YA 4L AT 000 &
. ¥ onte YA R 3 Q) Y, Dol EATE
AJXHRT EYY Fol A oA EEY
}E& weol Al 49 Gojfuhg AMe 22
A wel Y%= FL, AYAD i HAY
HAasio] tisfA] 714t

static int  doline, doword, dochar;

cnt(file)
char #file;

register u_char *C;

register short gotsp;

register int len;

register long linect, wordct, charct;
10 int fd;

11  u_char buf(MAXBSIZE]

13 linect = wordct = charct = 0;
14 if (file)

[TeTe R No Yo PRIV oL g
-

15 if ((fd=open(file, O_RDONLY, 0)) < 0) {
16 perror(file);

17 exit(1);

18 )

19 else

20 fd = 0;

for (gotsp 1;len=read(fd, buf, MAXBSIZE);) {
f (len == -1) {
perror(file);
exit(1);

charct += len;
for (C = buf; len--; ++c)

switch(*C) {
case NL;
++linect;
case TAB,
case SPACE;
gotsp = 1;
continue;
default;
if (gotsp) {
gotsp = 0;
\ ++wordct:
}
)
if (doline)
printf(* %71d", linect);
if (doword)

printf(* %71d", wordct);
dochar)

printf(” %71d", charct);
close(fd);

)

if (

LEEAEHRL0LEBEYLRYWEBZLBBIVRRIN

(38 7) 2238 we| &4 3=
(Fig- 7) Source Code of Program wc
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(Fig. 8) Data Dependency Relation of Program Graph

(3% 9) diolEl 2| EAHN|2| of
(Fig. 9) Example of Data Dependency Relation
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(Table 7) Measurement Result of Execution Efficiency

SA|MEYL |2 | viv | 33 [ A2 ] A% |2
Tt | 718|758 | 792 | 813 | 814 | 779
Rt |813]|845| 736 | 784 | 734 | 782
Ct_ | 736 | 8257876 | 83| 735 |1
CRt | 739 | 814 | 726 | 725 | 834 | %68
I0pt | 835 | 735 | 794 | 824 | 3.7 | 185
Wt | 736 | 772 | 785 | 53 | 824 | T74
NPt | 739 | 718 | 774 | 136 | 86 | 59
TRt | 728 { 819 | 737 | 714 | 814 | 762
Pa | 757 | 727 [ 746 | T35 | 784 | 49
TPn | 734 [ 724 [ 746 | 814 | 794 | 762
gz |54 [ TI4 | 771 | %68 | 789 | 711
PDil| 815 | 71.7 | 725 | 825 | 816 | T79
PDi2| 815 | 724 [ 834 | 715 | 782 | T74
PDi3| 726 | 824 | 716 | 718 | 783 | 753
PDi4] 814 | 715 [ ™2 | 872 | 882 | 815
PD5| 85.1 | 781 [ 814 | 85 | 779 | 810
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{Table 10) A Part of Problems and Progress Plans
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(Table 8) Measurement Result of Resource Efficiency
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