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1) 7|& Tool-chain

20204 sh=

L
A

7| & Tool-chain

MZ& Tool-chain
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:
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Product analyzer

View New Views
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Java Source Code

A
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Java parser
A
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A
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2) 7HM AfRHE
® BAM E7o| )M

7| Tool-chain0ilM A}&%t Source Navigator MZ2 Tool-chain®llA AL&3}= Java parser

CMD H30{ 7+ A™SIY Process E2iAE OS s SIESE

AlSH
= O
C2t Java A0 25 ZAMSHX|T Java =412 0O|H|

I_Elxl [ |__'__<|.5_}' :I'L—DF—

String snCmd = snPath + " -b --import " + fileListPath TypeSolver typeSolver = new CombinedTypeSolver(new ReflectionTypeSolver());
+ " --databasedir " + sndbDirPath + " --project " for (String srcPath : tpir.getSrcPathList()) {
+ projectPath + "\\"; ((CombinedTypeSolver) typeSolver).add(new JavaParserTypeSolver(new File(srcPath)));
- PrintUtil.printlnInfomation("Add JavaParserTypeSolver(" + srcPath + ") to CombinedTypeSolver™);
Process p Runtime.getRuntime().exec(snCmd);
p.waitFor(); for (String jarPath : tpir.getJarPathList()) {
for (int i = @; i < 15; i++) { ((CombinedTypeSolver) typeSolver).add(new JarTypeSolver(new File(jarPath)));
Thread. sleep(3000); PrintUtil.printlnInfomation("Add JarTypeSolver(" + jarPath + ") to CombinedTypeSolver");
afterFileCnt = sndbDir.list().length;
if (afterFileCnt - beforeFileCnt >= MIN_SNDB_FILE_CNT) { . s < -
Thread. sleep(3500); = = = ParserConfiguration parserConf = new ParserConfiguration().setSymbolResolver(new JavaSymbolSolver(typeSolver));
Thresd.sLeep (3500);

H
compUnit = parser.parse(ParseStart.COMPILATION _UNIT, new StreamProvider(new FileReader(javaFile)))
- .getResult().get();

= DB Browser for SQLite - C:#UserswenaldoowDocumentsw? 1712 S 22 THe ‘wswmp\emcmtecturekecc\erykcww
O2iR) BIE RNV =3TH
& M IDIEIHIOIZN) 2 CIOIEIHION 2 S221(0) AR HETEIW) -3 2t F2F 21 (R)

CIOIEMHIONS 2T GIOIEf 271 Pragma %8 S0L &9
[ ElONE aEENe o 2EL A ETN) El0IE =ZE121M) EI0IE “ME2ND)

o= Erg 27|10

v [E HoIg a3)
[E] ARCHITECTURE CREATE TABLE ARCHITECTURE (NAME Tl
|5 unk CREATE TABLE LINK (FROM_NAME TEXT,
|1 MODULE CREATE TABLE MODULE (NAME TEXT, D
|Z] MODULE_MAPPING CREATE TABLE MODULE_MAPPING (MO
|=] PROJECT CREATE TABLE PROJECT (NAME TEXT P
|=] snDB4BY CREATE TABLE SNDB4BY (REFERED_CLA|
[=] sMpBacL CREATE TABLE SNDB4CL (NAME TEXT, §
[=] sMpB4F CREATE TABLE SNDB4F (PROJECT_NAMI
[E] snpBaiN CREATE TABLE SNDB4IN (CLASSNAME
|=] SNDB4IU CREATE TABLE SNDB4IU (INCLUDED_FIL|
] SNDB4V CREATE TABLE SNDBA4IV (CLASS TEXT, W
|Z] SNDB4MD CREATE TABLE SNDB4MD (CLASS TEXT,
=] SNDB4MI CREATE TABLE SNDB4M| (CLASS TEXT,
|=] snDBaTO CREATE TABLE SNDBATO (CLASS TEXT,
(= Trre CREATE TABLE TYPE (NAME TEXT, TYPE

Z|= SNDB I+ =1 H|O|E{#| 0]~ H|O|=

L I I Y Y O
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7|Z& Tool-chain?| &4 ct M2 2 Tool-chain2| &4 CHA|

AR ZZNAAE 87 Javalt AL ™ A3 Jts

Target Source &£, Source Navigator & A Target Source 4=, jaritY Z2E 910] Java parser
2 MY Z=E, DBIEZEEE 0| Target F|Ie HME HHE 4 A X27|21510 A

A Java parser 2|2 F43t0 AST Z4H| ‘47d

Source Navigatorexe 2 A& A&l ClO[E{ || O & M- THA| 24 =f

Source Navigator Z1t= SNDB X%

Dbdump.exe Z2AMAZ SNDB IS 21 DB Y

TypeDeclaration

FieldDeclaration MethodDeclaration

y v v Jr
Variable
Statement

ﬁ w i $
Statement Statement Statement Statement
4

v v v v v

mm@

Java AST T+Z&
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2) 7HM AfRHE
® 2 O[0|E| XA THA| 7

Tool-chain?| X% THA| ME22 Tool-chain?| X% cHA|

= otEu e 2 A 27
Database0| HZ35t0 DB 4 Java parser ZiX{| 7t 45 ComplilationUnit K| &
SNDB Z1tE9| Z mUHZ E|Oo| Visitor2 =25t ModelManager®| H|O|Ef X%t
Dbdump.exe ZZMAZ SNDBS RE Y= Java parser 2t0|E2{2|0|M X| S5t Visitor2

H| O 2 E| O] =0 I3|0|E ’é“?:l AST Z4H| & =235t ModelManager0f G|O|H X

if (file.gethame().contains e))
.exe(u\euadule( drop table if exists 570 ArrayListcString> 1ist = new ArrayList<strings();
table SHD

try {

oy e L A GOl E{ || O] A A&+ CHAH| A 2F

(new Inp: p-getInput: 1

String
while ((line .readiine()) != null) {
st add( H

st executebpate(-drop

.executeUpdate (" t . ? br.close(); s

} catch (I0Exception ¢) { Y
System.out.println(“fail <<lava Class>>

_ e.printstackTrace(); © ModelManager

eu khe DisgramResover mods!

I€ (file.getiiome().containa(".c1%))
insertCl(conn, list & Hlodeltianager()

} else §f ( geumeu contains(".iv" © mtiize():void
insertIy 1i © get_ClassList()ListclClass>
© get_Class(String):MClass.
@ a04_Class{Ciass)void
© getOperation(String):MOperation
by { © addOperation(MOperation}: void
le.geth -e() contains(*.in")) { © getOperationCal(String) MOperationCall
ist); © addOperationCall(OperationCat)void

SNDB Zit= mtdd 2|2
@0verride

public void visit(Methodbeclaration n, StringBuilder arg) {
/ Auto-generated method stul A °°°"“'°""'\
if (n.findancestor(MethodDeclaration.class).isPresent()) { ST ¢ e e
return; ®MOperationCall @MClass (@ MOperation
H devihe DiagramRecaver model dev.kbe.DizgramRecover.mosel

-gpérationCailtap ~classhiap | 0.

dev ke DisgramRecover model

Moperation operation = new Moperation(); OOl NIt = quaiifisaliame: String

operation.setQualifiedName(n.resolve().getQualifiediame()); © name: String © quakfiedName: String © name: String

operation.sethame(n.getiiame (). tostring()); ° retumType: Strg = name: String 5 ownerClassQuaifiedName: Siring

operation. setOwnerClassQualificdiame( = ownerClassQualficdame: Siring © ownerPackagellame: Siring
operation.getQualifiediame().substring(2, operation.getQualifiediame().lastIndex0f("."))); 2 belongingOperationQualfieshiame: String © modifierList: List<String>

// operation.setReturnType(n.getType(). tostring()); o isConstructor: boolean © operationQualfiedNameList: ListeString>

operation.setReturnType (TypeUtil.getTypeStr(n.resalve().getReturnType())); © isCalled: boolean © superCiassQuaifiediame: String

o superinterfaceQualfiedNameList: List<Siring>

s refurnType: String

o modifierList: List<String>

o argumentTypeList: List<String>

o oprationCaliQualifiedameList: List<String>

NodeList<Modifier> modifierlist = n.getModifiers()s

Modifier m = null; T

for (int i = @; i < modifierlist.size(); ir+) {
m = modifierList.get(i);

Java AST & ModelManager XM &2
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2) 7HM Apgt
® ZYHE

7|ZE Tool-chain®| 7}A|g} EHA| M 22 Tool-chain®| 7tA|3} THA|

=2 HAI 2|2 A8 /T Javallt QOB X5 7
Dotexe ZENAS Sof )= SSX|0t 24} Cf

PlantUML LEAAE

o[22 1|7 = ofn® =5
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d-gotaxt ob= dej=of ®A #2lES Sl HolH dgotixt o def= SR

H[OlE
£ M= = dM=2FH 7N s

@startuml|

actor User

User -> ForCD.SubObject : main

ForCD.SubObject -> ForCD.SubObject : <<Create>>
ForCD.SubObject -> ForCD.SuperObject : paint()
ForCD.SuperObject -> ForCD.SuperObject : draw()
ForCD.SubObject -> ForCD.SmartPhone : <<Create>>
ForCD.SubObject -> ForCD.SmartPhone : sendCall()
ForCD.SmartPhone -> ForCD.PhoneBook : getPhoneNumber()
ForCD.SmartPhone <-- ForCD.PhoneBook : return: String

#X} Clo|oja A9 E

Forcb Sub-:<b]écl] [F-)rCD SuperObject I [FurcD SmartPhone ] [ForCD PhoneBook ] [Fﬂr-jD Czﬂc]
er

| getPhoneNumber()
P

1 return: Strin
g £

=X} CHO|O{ 1Y
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03. Tool-chain

UML 53 Tool-chain T4 T &
| Target Codeh | IW]

Step@: Input o Step(2): Analyze
| Step@: Inp . tep(@: Analyze

<= =
GOz G000

Step®): Give o L T 88

<JVM(Java Virtual Machine)>

Analyzed Data set

Mclass.class Moperation.class

ModelMaker.class | Step@: Make

(Visitor) > l l

g g

Mmember.class MOperationCall.class

Step(): Control

ClassDiagram
ScriptMaker.class

ModelManager.
class Step(®): Give

SequenceDiagram
ScriptMaker.class

Step(@): Make

Target Script Diagram |

@): Gi Step(9): Draw
Step®: Give, SN tep©: Dray |
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Target Code Abstract Syntax Tree

Step(@: Input > StepQ): Analyze»

Step(3): Give

<JVM(Java Virtual Machine)>

Analyzed Data set

Mclass.class Moperation.class
ModelMaker.class Step@: Make

(Visitor) > i l

Mmember.class MOperationCall.class

Step(5): Control
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Step(®): Control

ClassDiagram
ScriptMaker.class

ModelManager.
class Step(6): Give

SequenceDiagram
ScriptMaker.class

Step(7): Make

Target Script Diagram

- Gi Step(9): Draw
Step(8): Give S p
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03. Tool-chain

Requirement
Analysis

Refactoring

'

Design
drawing(A)

Forward

Implementation

Verification

Engineering

Object oriented
source code

20204 sh=

[ Verification }

Verification is to measure "Design Correctness”
by comparing between A and B.

Extracted design drawing (O is complexity)
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04. M8 ARl

1) Tool-chain M-&: TA{ZH2| A| A

Step @: Java source code &

public class InputTest implements Serializable {

public static veid main(String[] args) {
ObjectInputStream in = null;
ObjectOutputstream out = null;
try {
Arraylist<Book> beckList = null;
try {
in = new ObjectInputStream(new FileInputStream{“data.bin™));
bookList = (Arraylist<Book>) in.readObject();
} catch {I0Exception &) {
bookList = mew Arraylist<Book>();
¥

int num;

do {
Scanner scan = new Scanner(System.in);

System.out.println("
System.out.println("Select the work");
System.out.println("
System.out.println("1. Add a book™};
System.out.println("2. Delete a book");
System.out.println("3. Search a book"});
System.out.printin("4. Borrow a book");
System.out.println("5. Return a bokk");
System.out.println(
System.out.println(

num = scan.nextInt();
scan.nextline();
switeh (num) {

case 1:
System.out.println{"Input your id");
int id = scan.nextInt();
scan.nextline();

System.out.println("Input book title");
String name = scan.nextline();

System.out.println("Input book author™);
String author = scan.nextline();

System.out.println("1.novel 2.science 3.poetl‘};
int category = scan.nextInt();
scan.nextline();

Book b

switch (category) {

case 1:
b = new Novel();
b.setId(id);
b.setName(name);
b.setAuthor(author);
bookList,add(b);
break;

case 2:
b = new ScienceFiction();
b.setld(id);
b.setName(name);
b.setAuthor (author);
bookList.add(b);
break;

case 3:
b = new Poet();
b.setld(id);
b.setName(name);
b.setAuthor(author

<<lava Classer
@app
v ke, Diagram Recover

Step @: Java parser& &0of H|O|H &4
Step @: =41 0H|0|E{E ModelManagerd||
CIOJe Mz

SFSTR_END WTH_JAVA. String
© parser: JavaParser
o javaFleList: ListeFies

==lava Classs»
(©MaodelMaker

dew khe Diagram Recover

&app0)

@ initialize(FileLvoid

& adddavaFiecFie):void

@ makeModel():void

@ makeClassDiagraml): void

@ makeSequenceDiagram(Jvoid
rnsin(Stinallivoid
SFtesthiain(rvoid

Siin(y void

hiodeiakerthiodeltanager)
& vist(GlassOrhtertacsDeclarat

@ visi(FisldDeclaration, StringBuider - void
@ visit(ConstructorDeclaration StringBuilder kvoid
@ visit(MethodDeclaration, StringBhider void

@ visi(ObjectCreationExper, StringBuilder ) vaid

& visit(MethotCalExpr,StringBuiler Yvoict

==lava Clags==
(@MOperationCall

devkhe. DiagramRecover. model

8 ualfisdhame: String
& name: String

o returnType: String

& ownerClassQualifischame: String

& belengingOperationQualfisdame: String
o isConstructor: booiean

o isCallest boolean

-gprationCallMiap
0.2

<<Java Class=>
(S ClassDiagramScriptMaker
devkhe, Diagram Resover

o sb: StringBuilder

& ClassDiagramSeripthaker(ModelManager)
8 getClassAbstractCode(List<String=)String
B ethodifierCodle(List<String=) String

@ makeScript(void

 EASCHptESting

-manager |0.1

<=Java Class=>
(©ModelManager

devkhe. DiagramRecover. mods!

@ ModeManagert)

o initislizeCyvoid

@ gEt_ClassList(yListaMClasss

@ get_Class(StringiMClass

© add_Class(MClass)void

@ getOperstion(String:MOperation

© addOperation(MOperation)-void

@ getOperationCall(String) MOperationCall
@ aduOperationCal(MOperationCall): void
@ atlchiember(vember)void

~classhap |0.*

<=dava Class=»
®MClass

dew khe Diagram Resover model

o isinterface: boclean

0 qualiishame: String

© name: String

o pwnerPackageName: String

o mociifierList: List<String=

o operationGualifiedhameList; List=Siring=

0 superClassGualifichame: String

o superinterfaceualifiedhiameList; List=<String=

rmemherua\L -

<<Java Class=>
(5 MMember
devkhe. Diagram Resovermodel

o name: String
o typehiame: String

© DwnerClassQualiisehame: String
© modifierList: List=String=

-operationti

ModelManager T+&

<<lava Class»>
(3 SequenceDiagramScriptMaker
devkhe DiagramRecover

o sb: StringBuilder

© makeSoript(-void
= explareOperation(MOperation) v oid
© getSeript): String

& SequenceDiagramScripthMaker (ModeManager)

0

<<Uava Class=>
(®Moperation
dev.khe Diagram Recover model

& quaifiedhiame: String

© name: String

o ownerClassQualifisdhame: String

a returnType: String

o modfierList: List<String=

2 argument TypeList: List<String>

o oprationCalQualtiedNameL st List<String=

Hongik Univ. Selab



1) Tool-chain H-&: T A{Z2| A|AH!

Step @: PlantUMLS 38} 2|2 Cto|o{1 2Tt 2%} Cho|o{ 12 AT 2E &ty

@startuml @startuml
Book.Book <|-- Book.Novel actor User
class Book.NoveI{ User -> Book.InputTest : main

+Integer getLateFees(Integer) 'Book.InputTest -> java.util.ArraylList : <<Create>>'

'Book.InputTest -> java.io.FileInputStream : <<Create>>"

? ) Lo 'Book.InputTest -> java.io.ObjectInputStream : <<Create>>'
javaio Serializable <|-- Book.Book 'Book.InputTest -> java.util.Scanner : <<Create>>'
abstract class Book.Book { loop [num = 1~5]

-Integer id alt [num = 1]

-String name alt [num = 1]

—String author Book.InputTest .Novel : <<Create>>
Book.InputTest .Book : setId(Integer)
Book.InputTest .Book : setName(String)
Book.InputTest .Book : setAuthor(String)

else [num = 2]

+ BOOk(Wegef. Stfing, Stl‘ing) Book.InputTest .ScienceFiction : <<Create>>

+{abstract}Integer getlLateFees(Integer) Book.InputTest .Book : setId(Integer)

+Integer getld() Book.InputTest .Book : setName(String)

+void setld(lnteger) Book.InputTest .Book : setAuthor(String)

else [num = 3]

. . Book.InputTest .Poet : <<Create>>

+VOI_d setName(String) Book.InputTest .Book : setId(Integer)
+String getAuthor() Book.InputTest .Book : setName(String)
+void setAuthor(String) Book.InputTest .Book : setAuthor(String)
+Boolean isRental() end

+void setRental(Boolean) else [num = 2]

+String toString() Book.InputTest -> Book.Book : getId()

] Book.InputTest <-- Book.Book : return: Integer
else [num = 4]
loop
alt [id] '??2'

+Integer getlateFees(Integer) Book .InputTest -> Book.Book : getId()

} Book.InputTest <-- Book.Book : return: Integer

java.io.Serializable <|-- Book.InputTest alt [rental]

class Book.lnputTest{ Book.InputTest -> Book.Book : isRental()
+{static}void main(String[]) Book.InputTest <-- Book.Book : return: Boolean

else [!rental]

} Book.InputTest -> Book.Book : isRental()

Book.Book <|" Book Poet Book.InputTest <-- Book.Book : return: Boolean

class Book.Poet { Book.InputTest -> Book.Book : setRental(Boolean)
+Integer getlateFees(Integer) end

-Boolean rental
+Boolean equlas(Integer)
+ Book(Integer, String, String)

+String getName()

Book.Book <|-- Book.ScienceFiction
class Book.ScienceFiction {

}
@enduml

2oL GO0 O™ A3 ZE =Xt CHO[O{ 03 AT FE
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java.io \

@Seriallzahle : sstlddmeasn
satMName(String)

A AN _s=tAuthertString
o G

<<Craats
\ sotidgntagsn
sothame(Sting

@ Book

O Integer id : setldiintegar)

O String name setiameString
O String author setAuthor(String)
O Boolean rental

Qetidg

© Boolean equlas(Integer)

© Book(Integer, String, String)
@ InputTest © Book(Integer, String, String)
© integer getLateFees(integer) alt N T ]

© void main(String| © Integer getid() L asuag

T —— © void setld(Integer)
@ String getName()
© void setName(String)
@ String getAuthor()
@ void setAuthor(String)
@ Boolean isRental() i=Rental)
@ void setRental(Boolean) . return: Boolean
® String toString() setRental(Boalearn)

s
Qetidi

© Novel © ScienceFiction © Poet (= [RTHID: MR g

@ Integer getLateFees(Integer) ® Integer getLateFees(Integer) ® Integer getLateFees(Integer)

| isRentaln

e rEtun Boolean |

| setRentaliBoolaan

| astlateFses(ntadsn

i retumn Integer

user

) ) ) ) [
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