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Software testing is a process comprising the steps that are complex, spend
more time and expensive. Integration testing is an important process in software
testing because it can identify errors between operations of the modules. This is
important and affects the quality of software that developed greatly. In the process of
general test case generation, it must generate test cases from Use Case and consider
many test cases to analyze necessary cases for each of the software under test.
Integration testing generation is usually complex process, because it tests the
operation of modules that are related from 2 or above. In some cases, making
difficulty in the process of creating test cases.

This thesis proposes how to reduce time and difficulty of creating integration
test cases, by development of tools for automated incremental integration test case
generation from unit test case and using abstract syntax tree to identify relation
between modules. This work focuses on creating the relationship between modules to

reduce the complexity and time to generate test cases.
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‘ Requirements ‘ What is the problem ?
‘ Specification ‘ What is the solution ?

!

‘ Architectural Design

l

‘ Detailed Design ‘ How is the solution constructed ?

!

‘ Unit and Integration testing

!

‘ System testing ‘ Is the problem solved ?

l

‘ Delivery ‘ Can the customer use the solution ?

l

‘ Maintenance ‘ Are enhancements needed ?

What are the mechanisms that
best implement the solution ?

Is the implementation working as
designed ?

g‘ﬂﬁ 2.1 The System Development Process (http://e-book.ram.edu,2556)
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public class Clas=s {
public void Modumle A() {

public int Module B{) {
return &;

public void Modmle C{int a) {

public String Modunle D(char c,double d} {

return "complete™;
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ClassName: Class
volid Module A null from Class
int Module B null from Class

volid Module C [int] from Class

String Module D [char, double] from Class
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public class Class A {

public void Module A() {
Random r = new Randomi();
int a = r.nextInt (100) + 1;
int b = r.nextInt (100) + 1:
System.out.println("This i= Module 4");
for {(int i = a; i <= b; i++) {
int randomInt = r.nextInt(100) + 1;

if (randomInt % 2 == 0) {

System.out.println (randomInt + "iz even numbexr"):
} else {

System.cut.println (randomInt + "i=z cod number™);

int GCD = Module E(a, b);
System.out.println("GCD of " + 2 + " " + b+ " iz " + ECD):

int GCD = Module_E(a, b);
System.cut.println("GCD of " + 2a + " " + b 4+ " i= " 4+ GCD):

public int Module B(int a, int b) {
if (a == 0) {
return b;

while (b != 0) {
if (a > B) {
a=a - b:
} else {
BE=b - a;

int LCM = Module Ci(a, bj:
System.cut.println("LCM of " + 2 + " " + b + " i= " + LCM):
return a;

public int Module C({int a, int b} {
int j = 1;
int wval = a * b;
for (int 1 = 2; 1 < wval; i++) {

if ({2 31 =0) && (b % i==20)) {
i=1i;
int lem = wal / j;
System.cut.princtln("LCHM=" + lcm):

return lcm;
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Module_C

ClassName:

Class A

vold Module A null from Class A
int Module B [int,
int Module C [int,

int] from Class A

int] from Class A
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AANTAAININN 4.6

puklic class ClassMain {
public static void main (String[] args) {
Class L a = new Class A():
a.GCD(10, 7):
a.LCM(5, 9):
a.factorial (10);

public class Class A {
public int GCD(int a, int b) {
if (a = 0} {
return b;

while (b != 0) {
if (a > b) {
a=a - b;
} else {
b=b - ar

return a;

public int LCM(int a, int b) {
int j = 1:

int val = a * b:
for (int i = 2; 1 < wal; i++) {
if ((a £ 1i==10) && (b % i == 0)) {
i=1i;

int lem = val / jr
return lcm;

public int facteorial (int n) {
int result = 1:
for (int i = 1; i <= n; i++) {
result = result * i

return result;
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QU

ClassName: ClassMain
void main [String[]] from ClassMain
int GCD [int, int] from Class A
int LCM [int, int] from Class A
int factorial [int] from Class A
ClassName: Class A
int GCD [int, int] from Class A
int LCM [int, int] from Class A

int factorial [int] from Class A
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public class Class A {

public String Module AA(String a) |
return a += a;

public void Module AB({) {
System.cut.println ("complete™);

public void Module AC(float a) {
Hodale_ﬁD[5, fa'):
Module RE(a):

public char Module AD(int a, char b} {
b += ar
Module RF():
return b:

public float Modunle AE(float a) {
Module AG("=2a");
return ar

public void Module AF() {
System.cut.princln ("complete™)

public vold Modnle AG(String a) {
System.ocut.println(a):

Y v W o

1 4.9 gilweia TdantinuduRuTFudoU (1)



public class Class B extends Class A {
pukklic long Modole BA(long a){
Module AE(50f):
Module AR("2"):
Module AR("2"}:
return a/‘f2;

public void Modunle BB() {
Sy=stem.ocut.println ("complete™) ;

public 5tring Modole BC(int a){
return String.valus=s0f (a);

@0verride

public float Modnle AR (float a){

Module BC(S):
return a+l;

ald'd

51/ 4.10 jUwesalAantanudiuidudou (2)

public class Class C {

pukblic woid Modnle CA(double a,String b){

Module CC{true):
Syatem.cut.printinfa + "," 4+ b):

pukblic void Modnle CB(int a,int b){
Module CC(5,5):
Module CDi)»
System.cut.printlnfa + "," + b}

public boolean Moduole CC(boolean a){
return a;

puklic int Modnle CC(int a,int b){
return a+b;

public void Modunle CD(){
System. srr.println("complete™)

Y Ax

1 4.11 3weSaldaninrwduiusdudou (3)
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public class Class D {
public void Moduole DA(int a,5tring b){
Module DC{a,b);
Syatem.cpt.println(a+™, "+b) ;
Fulkzlic wold Module DB() {
Module DC{11,"=x"):
Module CCitrue);
-Module CCitrue);
System.cout.println("complete™) ;

new Class Ci)
new Class Ci)

public int Meodule DC(int a,3tring b){
return a:;

Y Aa
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ANNTUNUTFUSOU (4)

puklic class Class {
public static wvold main (String[] args) {

new Class Di)
new Class E({)
new Class_C{)

.Module DA (20, "zaza");:
.Module B&(50);
Module CE (20,

20) ;
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@

(long) main

Class_B

(int,String)

(int,int)

(float) (String)

Module Module
AE AA (int,String)  (int,String)

Module

DC
(boolean)

(int,char) (float)
Module Module

AD AE

(null) (String) (boolean) (int,int) (float)
Module Module Module

AG

AF
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ClassName: Class
void main [String[]l] from Class

long Module BA [long] from Class B
void Module CB [int, int] from Class C
ClassName: Class A
String Module AA [String] from Class A
void Module AB null from Class A
voilid Module AC [float] from Class A
char Module AD [int, char] from Class A
void Module AF null from Class A
float Module AE [float] from Class A
void Module AG [String] from Class A
ClassName: Class B extends Class A
long Module BA [long] from Class B
float Module AE [float] from Class B
String Module BC [int] from Class B
String Module AA [String] from Class A
void Module BB null from Class B

i~

ClassName: Class C

void Module CB [int, int] from Class C
int Module CC [int, int] from Class C
void Module CD null from Class C

ClassName: Class D

void Module DB null from Class D

void Mcdule DA [int, String] from Class D

void Module CA [double, String] from Class C

boolean Module CC [booclean] from Class C

void Module DA [int, String] from Class D

int Module DC [int, String] from Class D

int Meodule DC [int, String] from Class D

boolean Module CC [boolean] from Class C

i
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A5 19N 4.1 MINLEAINIANageUN 1Flumsnagounuse s InanlaNuFuNU T UFoU

TestID Class Module TestCase Expected Result Result
TS1 Class_A | Module_AA "Hello" "HelloHello" "HelloHello"
TS2 Class_A | Module_AA "123" "123123" "123123"
TS3 Class_A | Module_AA X S e Mk kN




TS4 Class_A | Module_AA e "R EEEEss
TS5 Class_A | Module_AA "WORLD" "WORLDWORLD" "WORLDWORLD"
TS6 Class_A | Module_AB null complete complete
TS7 Class_A | Module_AC 3.4028235E38f 3.4028235E38f 3.4028235E38f
TS8 Class_A | Module_AC 1.4E-A5f 1.4E-45f 1.4E-A5f
TS9 Class_A | Module_AC 0.58313185f 0.58313185f 0.58313185f
TS10 | Class_A | Module_AC 1.0768449f 1.0768449f 1.0768449f
TS11 Class_A | Module_AC 10.078546f 10.078546f 10.078546f
TS12 Class_A | Module_AD 2147483647,'H' 'H' 'H'

TS13 | Class_A | Module_AD -2147483648,'7' 'Z' ‘7'

TS14 | Class_A | Module_AD 145863479,'a’ a' a'

TS15 Class_A | Module_AD 0,"i' i! '

TS16 | Class_A | Module_AD -5748,'0" '0' '0'

TS17 | Class_A | Module_AE 3.4028235E38f 3.4028235E38f 3.4028235E38f
TS18 | Class_A | Module_AE 1.4E-A5f 1.4E-45f 1.4E-A5f
TS19 | Class_A | Module_AE 0.58313185f 0.58313185f 0.58313185f
TS20 | Class_A | Module_AE 1.0768449f 1.0768449f 1.0768449f
TS21 | Class_A | Module_AE 10.078546f 10.078546f 10.078546f
TS22 Class_A | Module_AF null complete complete
TS23 Class_A | Module_AG "s" "s" "s"

TS24 | Class_A | Module_AG "A" "A" "A"
TS25 Class_A | Module_AG ') " "

TS26 Class_A | Module_AG A Mgk kN
TS27 Class_A | Module_AG "123" "123" "123"
TS28 | Class_B | Module_BA 203 101 101
TS29 Class_B | Module_BA 999 499 499
TS30 | Class_B | Module_BA 673477 336738 336738
TS31 Class_B | Module_BA 848452 424226 424226
TS32 Class_B | Module_BA 155152 77576 77576
TS33 Class_B | Module_BB null complete complete
TS34 Class_B | Module_BC 5 5" 5"

TS35 | Class_B | Module_BC 1547 "1547" "1547"
TS36 | Class_B | Module_BC 2081966562 "2081966562" "2081966562"
TS37 Class_B | Module_BC 0 "o" "o"
TS38 | Class_B | Module_BC -1966562 "-1966562" "-1966562"
TS39 Class_B | Module_AE 5978 5979 5979
TS40 | Class_B | Module_AE 9999 10000 10000
TS41 | Class_B | Module_AE -2066249954 -2066249953 -2066249953
TS42 | Class_B | Module_AE 421224030 421224031 421224031
TS43 | Class_B | Module_AE -1324296098 -1324296097 -1324296097
TS44 | Class_C | Module_CA 1.33205522," " 1.33205522," " 1.33205522," "
TS45 | Class_C | Module_CA 1.281,"777" 1.281,"7727" 1.281,"7727"
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TS46 | Class_C | Module_CA | -1966562,"hello" -1966562,"hello" -1966562,"hello"
TS47 | Class_C | Module_CA | 1286296612,"AAA" | 1286296612,"AAA" | 1286296612,"AAA"
TS48 | Class_C | Module_CA 9898,"..." 9898,"..." 9898,"..."
TS49 | Class_C | Module_CB 5,5 5,5 5,5

TS50 | Class_C | Module_CB | -147483,-147483 -147483,-147483 -147483,-147483
TS51 Class_C | Module_CB -214748,-214748 -214748,-214748 -214748,-214748
TS52 Class_C | Module_CB 0,0 0,0 0,0

TS53 | Class_C | Module_CB 145,789,857 145,789,857 145,789,857
TS54 | Class_C | Module_CC TRUE TRUE TRUE

TS55 | Class_C | Module_CC FALSE FALSE FALSE
TS56 | Class_C | Module_CC 145,789,857 24435 24435
TS57 Class_C | Module_CC 0,0 0 0

TS58 | Class_C | Module_CC 99,1 100 100

TS59 Class_C | Module_CC -2,2 0 0

TS60 | Class_C | Module_CC 123,456 579 579

TS61 Class_C | Module_CD null complete complete
TS62 | Class_D | Module_DA 5578, "iii" 5578, "iii" 5578, "iii"
TS63 Class_D | Module_DA 2147483647," " 2147483647," " 2147483647," "
TS64 | Class_D | Module_DA | -2147483648,"" -2147483648," " -2147483648," "
TS65 Class_D | Module_DA 0,"z" 0,"z" 0,"z"

TS66 | Class_D | Module_DA 597823,"1" 597823,"1" 597823,"1"
TS67 Class_D | Module_DB null complete complete
TS68 Class_D | Module_DC 2147483647," " 2147483647," " 2147483647," "
TS69 | Class_D | Module_DC | -2147483648,"" -2147483648," " -2147483648," "
TS70 Class_D | Module_DC 0,"z" 0,"z" 0,"z"

TS71 | Class_D | Module_DC 597823,"1" 597823,"1" 597823,"1"
TS72 Class_D | Module_DC 5,"--" 5,"--" 5,"--"
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TestID [ClassName| ModuleCall Module TestCase ExpectedResult Result
TS1 Class main Module_DA 5578, "iii" 5578,"iii"
TS2 Class main Module_DA 2147483647," " | 2147483647," "
TS3 Class main Module_DA -2147483648," " | -2147483648," "
TS4 Class main Module_DA o,"z" 0,"z"

TS5 Class main Module_DA 597823, "1" 597823,"1"
TS6 Class main Module_BA 203 101

TS7 Class main Module_BA 999 499

TS8 Class main Module_BA 673477 336738
TS9 Class main Module_BA 848452 424226
TS10 Class main Module_BA 155152 77576
TS11 Class main Module_CB 5,5 5,5

TS12 Class main Module_CB -147483,-147483 |-147483,-147483
TS13 Class main Module_CB | -214748,-214748 |-214748,-214748
TS14 Class main Module_CB 0,0 0,0

TS15 | Class_A [Module_AC| Module_AD 2147483647, 'H' 'H'

TS16 | Class_A [Module_AC| Module_AD | -2147483648, 'Z' 'Z'

TS17 | Class_A [Module_AC| Module_AD 145863479, 'a’ a'

TS18 | Class_A [Module_AC| Module_AD 0, i!

TS19 | Class_A [Module_AC| Module_AD -5748, '0' '0'

TS20 | Class_A |Module_AC| Module_AE 3.4028235E38f 3.4028235E38f
TS21 | Class_A |Module_AC| Module_AE 1.4E-45f 1.4E-45f
TS22 | Class_A [Module_AC| Module_AE 0.58313185f 0.58313185f
TS23 | Class_A [Module_AC| Module_AE 1.0768449f 1.0768449f
TS24 | Class_A |Module_AC| Module_AE 10.078546f 10.078546f
TS25 | Class_A |Module_AD| Module_AF null complete
TS26 | Class_A | Module_AE | Module_AG " "

TS27 | Class_A | Module_AE | Module_AG "A" "A"

TS28 | Class_A | Module_AE | Module_AG el "

TS29 | Class_A | Module_AE | Module_AG gk ok
TS30 | Class_A | Module_AE | Module_AG "123" "123"
TS31 | Class_B | Module_BA | Module_AE 5978 5979
TS32 | Class_B [Module_BA | Module_AE 9999 10000
TS33 | Class_B [Module_BA | Module_AE -2066249954 -2066249953
TS34 | Class_B | Module_BA | Module_AE 421224030 421224031
TS35 | Class_B [Module_BA [ Module_AE -1324296098 -1324296097
TS36 | Class_B |Module_BA [ Module_AA "Hello" "HelloHello"
TS37 | Class_B | Module_BA | Module_AA "123" "123123"
TS38 | Class_B |Module_BA | Module_AA T Mk [k N
TS39 | Class_B |Module_BA [ Module_AA e PR
TS40 | Class_B | Module_BA | Module_AA "WORLD" "WORLDWORLD"
TS41 | Class_B [ Module_AE | Module_BC 5 "5"

TS42 | Class_B [ Module_AE | Module_BC 1547 "1547"
TS43 | Class_B |Module_AE [ Module_BC 2081966562 "2081966562"
TS44 | Class_B | Module_AE | Module_BC 0 "o"
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TS45 | Class_B | Module_AE| Module_BC -1966562 "-1966562"
TS46 | Class_C [Module_CB | Module_CC 0,0 0
TS47 | Class_C [Module_CB | Module_CC 99,1 100
TS48 | Class_C [Module_CB | Module_CC -2,2 0
TS49 | Class_C [Module_CB [ Module_CC 123, 456 579
TS50 | Class_C |Module_CB | Module_CD null complete
TS51 | Class_D [Module_DA| Module_DC 2147483647,"" | 2147483647," "
TS52 | Class_D [Module_DA| Module_DC -2147483648," " | -2147483648," "
TS53 | Class_D [Module_DA| Module_DC 0,"z" 0,"z"
TS54 | Class_D [Module_DA| Module_DC 597823, "1" 597823,"1"
TS55 | Class_D [Module_DA| Module_DC 5,"--" 5,"--"
TS56 | Class_D [Module_DB| Module_DC 2147483647,"" | 2147483647," "
TS57 | Class_D [Module_DB| Module_DC -2147483648," " | -2147483648," "
TS58 | Class_D [Module_DB| Module_DC 0,"z" 0,"z"
TS59 | Class_D |Module_DB| Module_DC 597823, "1" 597823,"1"
TS60 | Class_D [Module_DB| Module_DC 5,"--" 5,"--"
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Abstract
Nowadays, object-oriented programming is very
popular among developers of all levels.
Characteristic of object-oriented programming are to
make the transition editing and reusability easier, make
programming a lot more convenient. But if that program

is very complex, containing a lot of classes and a lot of

relationships between classes and modules. It is
necessary to examine the structure of relationships
between these. In order to verify accuracy, or functional
testing, it would be difficult because of the complexity of
the program.

By this problem researchers have designed a tree
structure to identify relationships between modules in
each class by improving the Abstract Syntax Tree for
proper identification of the structural relationship to the
above solution and a prototype for further development.
Keyword:  Object-oriented
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1u ModuleCF (crue)

12 )

13 l? public void ModuleCD(char a) (

1 )

1s public void ModuleCE(int a) (

16 )

17 T public void ModuleCF(Bcolean a) {

18 )

1 )

1 package sample;
public class Class D {
public void ModuleDA() {
ModuleDC(S.55) ;
)
public void ModuleDB() {
ModuleDC (S.55) ;
}
public void ModuleDC(double a) {
3

A —a —0

=9 o

= ‘
MAN 60 1muanazaialian ldlunmadoy




71

nénwmiinszuammsadred lid miuuanue
o o ' 2 2 .
anudintsenhslugaatanuuds  axlAnguvesdulsl
o < 2 2. 9 99 oyl
damil 7 Feeedinldhinssadedu biiaunsouanue
Tassahweweialdn  wazaunsoinlyldwssaney
anudavings s Tugaldayeandieann Tassadadl

anusuheaz hedemsinanudile

{double)

)

(string String) (9040

‘Module' ‘Module'
8 8B

(int,int) (float) (Boolean)  (int,string)

(int,String)  (char)

i Ba
R ©

(int)  (Boolean)

Module' Modue
3 ¢}

a ' < i 4
MNN 7amuansnguass Tnnaddulifises Wumnan

gofaldnlunini 6

saql
Tassaadu lddmsunusnnudivintsznang

=7 2y 1
Tugaiths Tnssadredu liifiez e imsastaaey

o w o 1 < %’/ 1 3 ° 9y as
Anudvius senhslugariudert aansanilllds

< v = a o

nszvumsnaaevllsunsy lduazxihiunnfaiiainse
silihvianoes esileardnalasaasadu ldd mFuuanuag

@ w o 1 o aay) 9 ] =3
Anudintserinlugauudaluiald  edwlshanm

9 P 9
wnpniidindesanudlunisdaealnssadis  Bnveds

my 2 Y y =
lai'ldgneir 1/ l5es awaz Tuvun s mamewnin 18 ldvesaldn
da o Y '
afianududen biinnluninaaey
thyiugieumawiannTnssad i bid miuumnuas
o e o ' 9 e I
mwdmiuiszninlugalunmnanhithusseieie

301145 auun15 83719 Integration Test Case #@o'lal

v a
[GHGARTARGR

[1] Somka-ne Balla, P. Mahatthanapiwat, “Difference
Detection Using Abstract Syntax Tree”, The 23rd National
Graduate Research Conference (GRAD23), Rajamangala
University of Technology Isan, Nakorn Ratchasima,
Thailand, Oct 23-24, 2011.

[2] Junfei Huang , Yunzhan Gong, “An EMF Activity Tree
Based BPEL Defect Pattern Testing Method”.2nd
International Conference on Computer Engineering and
Technology, vol. 7, pp. 468-471, 2010.

[3] Ira D. Baxter, Andrew Yahin, Leonardo Moura,

Marcelo Sant’Anna, Lorraine Bier, “Clone Detection
Using Abstract Syntax Trees”, International Conference
on Software Maintenance, pp. 368-377, 1998.

[4]  Tahira Khatoon, Priyansha Singh, Shikha Shukla,
“Abstract Syntax Tree Based Clone Detection for Java
Projects”, IOSR Journal of Engineering, Vol 2, pp. 45-47,
2012.

[5]  Guo Tao, Dong Guowei, Qin Hu, Cui Baojiang,
“Improved Plagiarism Detection Algorithm Based on
Abstract Syntax Tree”, 2013 Fourth International
Conference on Emerging Intelligent Data and Web
Technologies. pp.714-719, 2013.

[6] Tulian Neamtiu, Jeffrey S. Foster, Michael Hicks,
“Understanding Source Code Evolution Using Abstract
Syntax Tree Matching”, MSR '05 Proceedings of the 2005
international workshop on Mining software repositories,
pp. 1-5, 2005.

[7]1  G.Fischer, J. Lusiardi, J.Wolff von Gudenberg, “ Abstract
Syntax Trees — and their Role in Model Driven Software
Development”, International Conference on Software

Engineering Advances(ICSEA 2007), pp. 38, 2007.




MANUIN U

588z108AVDINAANII UM IHAU AT IND



73

sazRaavaInmIaaIglum A InIosile

Glumﬁﬁ’mmm‘%mﬁaiu?ﬂmﬁwuﬁaﬂ’uﬁg
UszandldiuTsmmen i lénan 3luineinusaiuil Taediseldunidnsazvosnad
ponilu 3 ﬂajwﬁ’qﬁ

v
a A

1 L & VAo v Y . o Y A
1) nqu Visitor it unguitwani Tae % laus 3 10%¥o1 javaparser! 0.8 jar v luns

wansareia Idaie i 1dToyadmseneua i ve e da aaangu Visitor &
4 e ol
- AST ClassVisitor.java
- AST FieldDeclarationVisitor.java
- AST_MethodCallExprVisitor.java
- AST MethodVisitor.java
2) Ngu Generate Wunguiigaiulfinszummsrhanludiumegveansesile aata
ﬂﬁjll Generate ﬁﬁﬁ“ﬁ
- AST_ GenerateClass.java
- AST GenerateMethod.java
- AST GenerateTestCase.java
- AST_Generate MultiClass.java
- IT GeneratePDF .java

- AST_AllRun.java

A o Y Y

3) ngu Awribute unguuesamaiimhiifudoyaien lugives object Ysznou
aléhenaadail
- AST Class.java
- AST ClassMethod.java
- AST.java
- AST Child.java
- AST Method.java
- AST MethodCall.java
- AST MethodCallClass.java

- AST_ MethodCalIN.java



AST TestCase.java
AST Var.java

TypePromo.java

74



sz Iare

U

o a §y o { a ! a A
wwanisl Yuud naio T 15 wginou w.a. 2531 Alsanernaasinanilseasa

dunotlioIguasws1il saninguasysil SudhAnIsTAUeYLIa 1D93zAUOYIA 2 N

¥ 9

= A J Jd o @ Awv Jd ~ o & = Y g
I’iﬂlﬁﬂuuﬁﬂﬂuﬁim WNINYITNY ‘U']ﬂuufJ']fJllﬂLﬁﬂuﬁgﬂﬂcﬁUﬂﬁgﬂuﬂﬂH']ﬁ@u@u Uas¥u
{ 4 1% o a Y
dszaudAnumeulateflsaisouoyuiayisud vasnndusamsane luszaulszoudnm
Y 9 = ' v = Yy ~ Ao Jda = o
Vlmﬂnﬁﬂﬂ1&51611,!58@‘]J3JﬁEJlIﬁﬂHME]uGIu“V]TNLiEJu JITNINNYINY ﬁ]ui]‘]Jmiﬁﬂ}lﬂuisz
o = a = o ¥y v o= ' v A a A
ll‘ﬁﬂllﬁﬂkl1@@uﬂa1ﬂiu‘ﬂﬂ15ﬁﬂ‘ﬂ1 2550 Wa\iFl]']ﬂuu]lﬂlsll’]ﬁﬂy']@'ﬂﬁgﬂﬂﬂﬁﬂluﬂlu’lﬁﬁﬂ
WM1INe1aenA TuTad515uInanz IU0ON INGUVATNTHIBYIUITO ANUZUTHITHININAL
= a a Aa 14 o a3 = A A
LﬂﬂIuIaBﬁTﬁ‘TuLﬂﬁ Gl,uﬁ']sll']jclﬂ"lﬂEJ’]ﬂ’liﬂ'ﬁ_]llW’)W]aﬁ Llagﬁ’llﬁﬂﬂ’ljﬁﬂyuj\l@ﬂ W.f. 2553
[ = [ =Y =1 Y Y o = Y a a
nasnnaumsAneszaulsyanes IadhsumsaneluszautSag In avimniainssy
a d o w A a 4 a [ =~ =) ~
ADUNAUNDT FIUNIBIIAINTTUATNT NW']’J‘VWJ']@EJLW?]IUI@EJ’QH']U’]? GL‘L!‘]J 2554
1 Ay Yo = v A Yo ¢ s Y
53“313“1@5”ﬂWiﬁﬂ‘]&”iUigﬂﬂﬂiigig’lIﬂ hlﬂiﬂﬂ'g’luﬂléllﬂi'lgﬂinﬂf]’]%'lifl WYY

mani1nsd Wy lorio uiimsuatant uagldsuanu il ldiiudieasudlfianslu

3197991 Object-Oriented Technology



