AN TR OMOR RG] HA| =& HUE 2693

71E Azgle] §REF T2 A3 2T FHAI7] A8 AAAT Azgeze] AFeol sFAth HAAF A
2oz AFste] QT EE i NAdE B4 AR 24T AAEAZ fAY AA EAVE A9 2= IAEA
ol WAsly] Y& AR A|zdo] & 4 gt ojd A 2PY A HA BEME o]&std AANE FEE THS AHE
at7] s aeng AxH Ax AL B AAE Z‘réc’}“ A7t Adgse] gk B =gdMT Uy, ARy,
stezbe)l BAE Jeh= VIFG(Variable-Type-Function Graph)E o] €3 ZejA8H¥ 7)vte] A% A4 F& uhdL A
Al VIFGE 2A9 23kl @ 5~ sle 94, A8y, gy #A% 19 F84¢ Uehie 7H54E 83
VTFGS 7tEx& ol&3led M2 dud ¥y, A8y, 358 Feiagdgozn M9 JEFEY s HHolids 5
gttt 2 =2elA AAIE A F2E e UF & AAE 2EY AAR FEA Eake V&€ A7 23S
1 AF A FE2L T ALY NYS Aiggoa AAH A2Hg ARG Nadoz FFHshs S &
olslAl ek

A Method of Object Identification from Procedural Programs
Yun-Sook Jin® - Pyeong-Soo Mah'' - Gyu-Sang Shin'*

ABSTRACT

Reengineering to object-oriented system is needed to maintain the system and satisfy requirements of structure change.
Target systems which should be reengineered to object-oriented system are difficult to change because these systems have
no design document or their design document is inconsistent of source code. Using design document to identifying objects
for these systems is improper. There are several researches which identify objects through procedural source code analysis.
In this paper, we propose automatic object identification method based on clustering of VTFG(Variable-Type-Function
Graph) which represents relations among variables, types, and functions. VIFG includes relations among variables, types,
and functions that may be basis of objects, and weights of these relations. By clustering related varables, types, and
functions using their weights, our method overcomes lLimit of existing researches which identify too big objects or objects
excluding many functions. The method proposed in this paper minimizes user’s interaction through automatic object
identification and make it easy to reengineer procedural system to object-oriented system.
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Step 2
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wr) 5 b el gtk e I0(6) < EC(G,
G I0(G) < BUG, G G2 G7F o
ez G GE 9T

ox o
rE

3:22x ¢ Ydz G ¢o 4 F ICG) ClusterBasic 3, Step 1914 Step 37MA 9] A
< BC(G, GYolA® IC(G) > EC(G, O G < F@%h Me IC(Ci) < EC(C, Cj) o3 IC(C) <
Gl dElME G GE dAEste 95 A9 EC(Cj, CDY Ze8&E9 4 (C, CHE F7] 948 W
NEAW(C, CHY ECCG, GYE 3 #%el 7t g2 ole #AE HAE G, Gl dal Milijle
A 2 G GE wEa weF shite Gol o true 3% JHATh PE Step 2014 Zo] WEE £ 9l
3 w(G, GHEC(G, &) ¥ T AdgE 7HAe = ZE2EEY gxEoth

G7h sk o149 A3E G GE HERE o
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8o FY2HY dudEE pseudo ZEE HE
olt}. Cluster() $He 828 Aol 1 o
82 22 w71A SteploA Step 3& wHE-gio)

void cluster()

ds
o clusterBasic();
) } while(Cn-1 1= Cn); I EEaE g aEs) Wde] §1E A

void clusterBasic()

/I Step 1 IC(Ci) < EC(Ci, Cj) ¥ cluster pair (Ci, Gz~
for (i = 0; i < clusterNum; i++ )
for (j = 0; j < clusterNum; j++ )
if ( EC (Ci, CJ) 1= 0 && IC(Ci) <= EC(Ci, Cj) )
MIi][j] = true;

/1 Step 2 IC(Ci) < EC(Ci, Cj) o] 3 IC(Cj) < EC(Cj, CH<) (Ci, Cj) &71
for (1= 0; i < clusterNum; i++ )
for (j=0;)<i;j+Ht)
if M[I][l] && Mjjlil) {
Pi = Partition including Ci;
Pj = Partition including Cj;
if ( Pi == NULL && Pj == NULL ) {
create a new Partition P;
add Ci and Cj to P;
add P to partition list;

}

else if ( Pi = NULL && Pj != NULL )
add Ci to Pj;

else if ( Pi != NULL && Pj == NULL )
add Cj to Pi;

else if ( Pi = NULL && Pj != NULL )
merge Pi and Pj;

}

// merge clusters
for (1 = 0; i < partitionNum; i++ ) {
) merge all clusters in Pi to one cluster;

/I Step 3 IC(Ci) < EC(Ci, Cj) ©)2 IC(Cj) >= EC(Cj, CI)?I (Ci, Cj) &7

weightSum = -1;

for (i = 0; i < clusterNum; i++ )

for (j =0;j <i j++
if ( MIilG] && MDD § . .
weightSum_jj = w(edge connecting Ci and Cj)
if weightSum_ij > weightSum;
mergeCluster = (Ci, Cj);

merge two cluster in mergeCluster;

(38 3) FAHYE flp LA2E
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char exp[100];
main() {

read_exp();

printf(%s = %d\nexp, calculate());
}

void read_exp() { scanf(expression : %s\n, exp); }
int calculate() {
int dataf100], top, i = 0;
init(&top);
while (i < strlen(exp) )
switch (expli++] ) {
case + : push(&data, &top, pop(&data, &top)+pop
(&data, &top)); break;
case - . push(&data, &top, pop(&data, &top)-pop
(&data, &top)); break;
case * . push(&data, &top, pop{&data, &top)*pop
(&data, &top)); break;
case / : push(&data, &top, pop(&data, &top)/pop
(&data, &top)); break;
default : push(&data, &top, to_int(&i)); break;
}
return pop(&data, &top);
}
int to_int(i)
int #; {
int n = 0;
(+)—;

while ( expl*i] <= 0 || exp[+i] >= 9 ) { n =n *10 +
expl(x)++]; )
return 1;

1
I

void init(t) int #t; { *t = 0; }

int is_empty(t) int t; { if t == 0 return 1, else return 0; }

int is_full®) int t; { if t == 100 return 1; else return 0; }

void push(st, t, val) int *st{100), t, val, { if Ms_full(t)
*st{t++] = val, }

int pop(st, t) int *st{100], t { if Yis_empty(t) retum
*st{—t]; }
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