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(assignment statement)
cl = { c| xeRef(s)\(x, c)eSCset} U imp;
kill :={ (x, c) | xeDef(s)\(x, c)cSCset};
gen = { (X, Ueecic) | xEDef(s)};
SCset ;= SCset kill U gen

(input statement)
kill == { (x, c) | xeDef(s)\(x, c)cSCset};
gen := SCset,put(S)
(* { x| xeSCset,pui(s) } = Def(s) *)
SCset := SCset kill U gen

(output statement)
cl :={ c| xeRef(s)\(x, c)eSCset} U imp
SCoutput = Ueecic; SCset ;= SCset

(if statement)(if E then By, €lse B;se)
cl:={ c| xeRef(E)\(x, c)eSCset} U imp;
SCsef,. := SCset;
ALGORITHM(Bipen, Ueecr€); SCSefyer, := SCset;
SCset := SCsgt.;
ALGORITHM(Bjse, Uecerc); SCselys. := SCset;
SCset := unite(SCsgt.,, SCsel;s.)

(while statement)(while E do B)

SCse},. :=0;

while SCset<> SCse},.. begin
cl :={ c | xeRef(E)\(x, c)eSCset} U imp;
ALGORITHM(B, Uccq0);
SCset := unite(SCset, SCgse)

end

SCset := SCsgt.

022:000000000000:ALGORITHM(S,imp)(1/2)
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(block statement)(being B; ... B,; end)
ALGORITHM(B1, Llccei0);

ALGORITHM(B,,, Liccei€)
SCset := SCset

(procedure call)
statement calls a proceduré’.

SCsetey =0
for i:= 010 |Syctuars| DEQIN

cl = { c| (Suctuaisli], c)eSCset};

Scs%ea&t = Scseltext U { (Pformals[i]’ Cl) };
end,
foreach xeRef’(P) begin

Scs%ext = Scseltext U

{ (x, ¢)| (x, c)eSCset}

end,
SCset := SCsegl,y:
analysis of procedur®;

kill == 0;
for i:= 010 |Syctuars| DEQIN
kill := kill U

{ (Pformals[i]a C) ’ (PfOT'mCLlS[i]v C)ESCset}
end

SCset := SCset kill

023: 000000000000 :ALGORITHM(S,imp)(2/2)
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Ref(s)) 0s0O0O0O0O00O000O0O

Def(s): O0s0O0O0O0O00O0O00OO

Ref(P): 000 POODOOOOOODOOOOO

Def(P): OO0 POOOOOOOOOOOOO

Swtwats: 00000000 sO0000000O
Pformats: 000 POOOOODODO

SCset: 100000 O0OOOOOOOOOO

SCset,: 000 sO00000000O@MO,SC)DOOO0OOOO
SCoutput(s): 000 sOD DO SC

U 00000000000

unite(A,B): DO0OO00O0O0O0OO0OOOODAOBOOOODOOOOOOOOO SC
ooAOBOOOOOODOOSCOOODOODOOD

0 24:ALGOoRITHM O OO OODOO

goooooboon

00000025000 fd0o00Ud0oOooOoOooOoOoOooooOooooOoog
SCset(8) :H{(a, low), (X, low), (Y, low)}
000O00DbOo0oo8soobOoooooooono 22000
Eill == {(y, low)}; gen :={(y, high)}
SCset(8") := SCset(8) kill U gen

={(a,low), (X, low), (y, high)}

O000000 SCset(9 000009000000 DODOOOODOODOODOODDOL8
0dooooooooooooooooooooon
SCset(18’) :={(a, high), (X, low), (y, high), (f, high)}
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O000000D0O0OO0000D0OO0O0O000DD Osaka Slicing Systémd O 0 0 OS]
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21



program sample;
var a : integer;

0000000 ax—lowdO0O ¥

1
2
3
4: function f(x : integer) : integer;
5:
6: vary:integer,

7

8

begin
readin(y); (* < high *)

9: if a> Othen
10:  begin
11: a=y+1;
12: y:i=x—1;
13:  end;
14:

15:  writeln (y);
16:  writeln (x);

17:

18: f:=vy;
19: end
20: ...

21: end.
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alyze P.Eval

yoyakuvs.pas

Execute

Preserve

Options
status

Misc

2] i=TmpReservellate;
1_indes] :=TmphunPeople;
_index] :=TnpCustonMo;
wdex] :=TnpIraibo;

2] 2=rank;

w]i=1;
43

JTPUT €€444€44™ 05

aku hyou’ ;

gk ninzuu ')

il." 7, HikaeCustomHo[i],
77, HikaeNunPeople[il) 5

O270000000oboogooobooon

3
’

A| load file youakuVs.pas
start analyze progran
HUMBER OF STATEMENTS 30
analyze finished
def ine-> {G6)

riumber sLOK

=et sec number 56
start analyze progran
analyze finished

Oz28000000000000
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alyze P.Eval

yoyakuV7.pas

Execute

Preserve

Options
status

2] t=TmpReservelate;
1_index] :=TmphunPeop Le;
_indes] :=TnpCustombo;
wdex] :=TnpIraibo;

2] t=rank;

] =13
4

JTPUT <<4<€<<<™) 5

aku hyou’ s

jaku ninzuu )

il,” 7, HikaeCustombNali],’
* 7 HikaeNumPeople[j]1);

gz290000000boo0oobobogooon

2
3

=tart analyze progran
NUMBER OF STATEMENTS 30
analyze finished
define-» (56)

riLmber $L Okl

A| load file yoyakuVD,pas

set sec number 56
=tart analyze progran
analyze finished

load file uoyakuVT.pas
=tart analyze progran
MUMBER OF STATEMENTS 30
analyze finished

et sec b 56

=tart analyze progran
analuze finished
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elze if (clearance = 5) then hegin
if Sikibetusi="p” then print_credits

else
if Sikibetusi=’u’ then update_grade?
else
if Sikibetusi="d’ then delete_grade?
else

if Sikibetusi="n" then check:=0
else begin

Bl

¥i
Page Up | Page Down | Top | Bottom |Gom Ijnel

1A

File Analyze P.Eval Execute Presetrve DOptions Misc
studentinfo.lc status
begin A set culturalgrade: low Nl
initialize; culturalgrade: low
check := 1; refer-> (39)
clearance := ninshou; i
while (check »= 1) do begin csubn
if (clearance <= 0} then hegin i
check 3= 0
end; =et szec culturalgrade 35 cgrade
writeln(’ Input your operate’); define-> (44
readln(Sikibetusil; zet specialgrades low
if (clearance = 4) then begin specialgrades low
if Sikibetusi="p’ then print_creditl refer—> (44)
else i
if Sikibetusi='gq” then check:=0 s=subn
else hegin J
writeln’ERROR) 5
check := =et sec specialgrade 44 sgrade
end =tart analyze program
end analyze finished =
else v
if (clearance = 3) then begin
iE Sikibetusi="p’ then print_creditZ Bl I,4
else i
if Sikibetusi=’u’ then Lpdate_sradel eI
else A
if Sikibetusi="d’ then delete_gradel
alza
if Sikibetusi="g' then check:=
else begin
writeln{*ERROR");
check :=!
end
end
else if (clearance = 5) then begin
if Sikibetusi="p® then print_credits
else
if Sikibetusi="u’ then update_grade2
else
if Sikibetusi="d’ then delete_grade?
else =
if Sikibetusi="g’ then check:=
elze begin IV
Page Up | Page Down | Top | Bottom |Gom Ijnel ¥
= |5l |
(@scoOOo0ooon
‘ File Analyze P.Eval Execute Preserve Options Misc
studentinfo.lic status
begin A i A
initialize;
check := 1; =t zec specialgrade 44 sgrade
clearance = ninshou; start analyze program
while (check »= 1) do begin analyze finished
if {clearance <= 0) then hegin function ninshous
check =0 control-dependence +1ow
end; funct ion-out 1thigh
writeln(’ Input your operate’): paraneter
readln(Sikibetusi); gIn—>  codetstudent
if {clearance = 4) then begin studentn:low
if Sikibetusi="p’ then print_creditl sopcodeisop
else copcodecop
if Sikibetusi="q’ then check:=0 20ut—>  clearanceshigh
else hegin studentnumber: low
writeln{ ERROR ) ;
check :=0 =2t sec specialgrade 100045 low
end start analyze progran
end analyze finished =
else v
if (clearance = 3} then begin
if Sikibetusi="p’ then print_creditZ = |
else e display
if Sikibetusi="u’ then update_gradel
alse A
if Sikibetusi="d’ then delete gradel
else
if Sikibetusi="g' then check:=l
else begin
writeln{’ERROR");
check :=!
end
end

(pscooooooon

0214:0000000000000000
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public class Base {

/ldo something

}
}

public class Derived
extends Base {

class Test {

public void m3() {

obj = new Derived();

obj.m1("ten”);

public void m4() {
this.m2()

Test

public void m1(int x) { Derived obj; void m2()
/ldo something public void m2() { void m1(Strin

} obj = new Derived(); ( 9) void m3()

public void m1(String x) { obj.m1(10);

Derived

public void m1(int x)|{

//do something

} }

Base

void m1(String)

Derived

void m1(int)

(c) MAG

}

(a) program

031.00000000000000MOG)D0ODODODOODOOOOMAGO

gboobobobobobob

3.2 MOGOMAGUUDODOOOODDOOOODDOOO

gooooooooobboooooooooob oo ooooooon
0o0oo0oooooooooboooooboooooobooooooooooooa
go0o0o0o0o0O0O0O0O0O0OO0OO0OOOO0OO0OO0OO0OO0OO0OOO0ODODOOOOOODOOOOO0OOOO
ogooga

dooooooooooooooooooobooooooooooooooooon
000000000000000000D00OD0ODODODO000000000OOODODOOOO0
oo oooooooooooooooooooooooa
D000o0ooooooo [37]10

000000000D0OD0ODOO0O0OO0OO0O0O0OOODODOOOODODODODODODODODOODOODOOD
gooooobooooooooooooooboooooooooooooooa
doooooooooogoooooooooooooooooooooooooooa
go0ooooOoO0OOOOOO0OOODOOO0OO0OO0OO0OUDOODOODOOOODOOOOO0OOOOO
goooooooon

0000000000000 0000000000000000004dMember Override
GraploMOGO OO ODOOOOOODOODOOMember Access GraphMAGO OO 0O OO
dopooooooMoGLOOOODOOODODDOOOOOOODDbOOoOoDOOoOooDoboOoooo

36



goooboboooboooboobooboobooboboboobooboobooboong
O000O000OoooooooooOoOoOoOooooooEe, 22l00oOoOoOOOOOd
ubooboboooboooboobooboobooboboboboobooobooboonoad
ooooboooobooboooobo MoGUOOUOODUODUODbUObOOoUOUOUOODODbUODLO
ubboobodgboobbooboobbooboobboon
MAGOOOOOOOOODOOODOOOOOOOOOOOOoUoDbDoOoboboOooboooo
gbobgooboobbooboobbooboobobon

321 JO00OO0O0O0OOOObDOOooOoMOGOH

gooooMoGOOOOODODOOMOGODODOO MOGOOOOOMOGOODOOO
OO00o0oo0ooo3i4bh)0in 3. (@oo0oo0ooooooono Mocoooo

MOGOUOOOUOOODODOObOOoOooooooMoGUOOODOODODOOODOO
gooooMoOGDUOODOODOODOOODOODOOODODOODOODOOODOODOOODOoDOOd
00oooooooobooboDoboobDboooooDoooDbobooDoobOo MoGOoO
goooooMoGUOOOOOOMAGLOOODOOODODODOODO

MOG OOO200 MOGLOODODOODOOODOODOODOODOODOODOOO
0o0ooooooooobbo MOG ODOUOODODDDODDOOOoOooDoDooooooooog
MOG DUOODOOOOOoOoOoboOoooooMoGUUOOOOODOOOOobDoOooooOOo
0000000000 00oooooo0oooooooooooooo 3.1(b)000oMOG
000000 void Derived.ml(int) 00 Ovoid Base.ml(int) OoMOGOOOO
goobobooooooMoGUUOUOOOUODOUODODODOODODbDODODODODOODOO
MOGUOODOOOODODDOOODODDOOOODDOOoOoooMoGUOODODOOOOoOOoOooo

322 J000O0OOOODOOOMAGO

oooooMAGOOOOOOOOMAGOODOOOMAGOOOODODMAGLDOOOO
000000000 31(c)b0d 31000 ooooooo MAGOODOO

MAG D OOOoMOGUOUDODUODODOMAG UUODODUODODUOOMAG D OODODOODODODO
OOMAGOOO MOGLOUODOOODOOOODO

MAG OOO200 MAGOOOOODOOOODOOOOOODOOOODOOOODO
ooooooboMAGUOUOODODOODODOOOooooooboMAGDOOOODODO
ocooooooobooooooobbooooboooboooobboooDoOobD20Db00bDO
ugbooooboobooobobon

MAGUOOUOOOOOMAGUUOODUOUOODODOOOODOoObDOoboooboobooo
ubogboboobooboobobooboobobooboobobooboond
Oo0obOOoOo00oOoO0oDOoOoO0oDOOoOoO0oDOOOO0oDOOoOOoDOoOOoOoMAGOOODOO
gbooboboobooboboooobgobobooooooboboboboobobo
ubooboobobooboobooboboboobobooboboobooboonad
gboboobooboobbooboobboobooboooboonon

37



031000000o

0ooooooo 00

D-EL: 00000000000000000000000000000
000000000 | 00 3.20 MOGODO {M8} 000 MAG 000 {M8}O
D-E2: 00000000000000000000
0DoOoooooo 00 320 MOGO DO {M7} 000 MAG 00 {M60M8}0
D-E3: 0D0000000000000000000
0oooooon 00 320 MOGO DO {M8} 000 MAG 00 {M30M4}0
D-E4: 00000000000000000000
0Dooooooo 00 320 MOGO DO {Mé} 000 MAG 00 {M70M8}0
D-E5: 00000000000000000000
0oooooo0o0 00 320 MOGO D {M8} 000 MAG 00 {M30M4}0

0320000000

0000000 00
I-EL: 00000000000000000000000
000000000000 0 3.30 MAG 00 {M90M100 F1, F2
I-E2: 000000000000000000000000000
000000000000 | 0330 MOGOD {M10} 000 MAG 00 {M10 M30 M4}

3.2.3 MOGUMAG ODOUOODOOODOOO

goOoOoOOOCOoOOoOoOoooooMOGOUOOMAGUOOOOOOOOODOODO MOG
OOMAGOOOOOOOOOODOUODODOODOODODOOODOOODOOODOOODOO
gboboboboobobobobobobobobobobo

goooooog

godddoboddobooooooooobuooouoooooobouoooouoao
MOGOMAGUDOODOOODOOOODODOOOODOODOODOOO0D0OO0OODOODOODO Affected
MembeflO OO 0O 0O 0O O Affected Node O O O O

gdoddoooooodouoooooboouooooo oo obooooa
OO00O0000oo0O0ooOo0o(DirectAffectedNoded OO DO DOOOOOO0ODOOODOO
O (Indirect Affected NodeZ 0 O 0O O O

00dddddddoooooooooooooooooooooonn 3.100005

0330000000

000000000000
ooooo MOG MAG
ORLOOOODOOOOOOOOO ¢ {D-{E1,E3,EG, I-E2}
0R2:000000000 {D-{E1, E2, E3, E4, E} | {D-{E1, E2, E3, E4, E}}
OR3: 00000000000 ¢ {D-E1, I-{E1, E2}

38



ooboooobobooboboooboboboobboobOob 310 b-E1IDODOUODOooD
oooooooo MAGODOO MOGUUODOOODODOODOOODODOOOOODO
MAGOOOOOOOODOOOOOOoODOOOoODOOoOoOobDoOoOOoOoooooDoDD-E2
OESO000O0MAGLOUOUOODOODODOOOODLDODLDOD 3.20000b00bD0bOoOD
MeODOOUOOOUOOoODOOoOooDOOoooOOooDoOooD

- MOG
> @

@5'.
@ CORLA

D,

® : Method Node : Field Node —: MOG and MAG Edge

‘ : Changed Node. : Direct Affected Node

sy : Generated Edge ™ ™ $: Lost Edge

0 3200000000000 381000

000000000 320000 2000000000000DOOD0O0O0O0ODDOOO
gbooobobooooboboooobobobobooobobooboooboooboDbD
ubooooboobooobooobooboobobooobooboooboobooobooboooo
gooobooboboboboobooboboobobbobooooobobooobo
googboboooboobboboooboobobooooboobobooobobooooon
ooooobo0ooOoOooO0obooOobOoOooboDOoOoo0ooboOoobooOo s3poMoGoOO
ocoooooMryOMBOMAGOOOOOOOOO MGOMBODOOOOODOOOODDO
oboobooooooooon

- MOG@ & - MAG T
D, =

D

@

@ : Method Node F | : Field Nodle —: MOG and MAG Edge
.: Direct Affected Node @) : Indirect Affected Node
mmmlp- : Generated Edge  ® @ % : Lost Edge

0330000oooooog 32000

39



gobooobod

uboobobooobbooooobooobbooobbobooobboooboboay
gboobooboooobobobobobooooobooboobobobobobonon
oooobobooobo3pboooboooooobooooboooooooobbooooLooooDo
oooo0ooboooobooOos3000on
RL:OO0D0OODODODODO

goooboboooobooboooobooooooobobooooboobooooobon
gboobooboboboboobobooobooobobboboobooboooboboo
gboobbooboooobobobobooobobobboboooobobobonDon
cobooboooooogoobooobbooboooobooobooboUoboOoO s400M8O
gboboobooboobooboooboon

- MOG

) 2 D
G
@ Method Node : Field Node —: MOG and MAG Edge

. Changed Node. : Affected Node

mmm- : Generated Edge ® ® P Lost Edge

0340000000RL:ODOODOOOOOODO

R2:00000O00OOO

uboobobooboooobbooobooboboobooboboboobooooooboo
gooobooooboobooboobooboobobooboobobooboboo
ooboooboooooooboboobooossb0ooMeUIboDooooooOoOoOoDO
gooo

- MOG

@2
@D

D,

035000000 R2z0O000000O00O00 34000

R3:00000O0OOOOO

40



gbooobobooboooboboobobbobooboobobobooobobo
gboodbuooboboobuooboobobooboobooobobobooobooboo
uboboobooobooobooboboboobooboooboooboobobooooboo
goooboooobooboobobooboobobobboobooboobobo
ooooooboooseboM8OOUOOOOODOOOOOODOOOO

—MOG@
@&
"

D,

“Ill.

0360000000 R3OD0O0O0O0O0OODOOODOOO 34000

3.3 JAAa000000OooDon

ooooooboooooboboowa0bOoooooobooboobbgooobooo
gbooobooon

331 OO

ooboobotddamwaAOODOOO0OOObOOoOoboooobobobDoboboobooogoo
gbobooboobooboobooboobobobooboobooboboobo

Stepl: OO0O0D0OO0OO0OOOO0ODOOOOOOODO
Step2: DO0DOOO0OODOODOODODODODO
Step3: 0 00D0OO0O0O0OOOO0ODOOOOOOODOO
Stepd: DO0O0DOOOOOOODOOOOOOODO

StepS: D00 D0OO0OODOOOOOOODO

332 0OO0OOOOd

gboooboboboobooobooboobooboooboooobobooboooboo
goboGuioboobooboooo 370oogboobboooobooooboooboooDo
coooooooooboooooobooboboooboob eGUIDboOoDOoOoboobooo
cooooobooMoGOMAGODOOOODOOODDO

41



GUI part

JCIB I
Aat Analysis Result

“

The scan

Display the Result

Analysis part

Source Code

Change
management

Graph
management

Ul
(T

Scan
the Graph

Get information
about Change

Construct
the Graph

N

( Graph (MOG,MAG)W
yntax and

Semantic Analysis \ Javac %@ JJ

O37:JaAa0000000000000

42



gboboobogoog

00000000Javad 00000000000000000000 javac42]000
000O0O00GUID jEdit44]000000

javacd JDK[43]0 00 Javal 000000000000 0000000000O000
000000001000 00000000000000JDKOO000000000000
0oooooo

jEditd Pestovd 000000000000 000000000000O00O0O0O0OO
00000000000000000000000000000jEdit0 10000000
oooooo

googooo

ooobogosogooouobooboboooon
JCIAD OO0O0bOOO00ooooOoOoooOoooo0oobooobo0ouoDbopooooo
googo
ooooooD obodb0waODOODOOOODOODOOOO
ubobodob ooboooboobobooboboooboooobooob,oo0oboo,0oa
gooooboobooboobod
ubbodbb obbuooobuooobooobuoooboobbuoobboobogd
ubooboooobooo
javac JaAA 000000000 DOODOOO0O0ODODOOOOOODDOODOOOOO
ubbobobooboobboobdaoboo

Ggulooon

GUIOOOJCIBO jEditD 200000000000
JCIBO jEdt00000000000000000000000000000000o0OD
ugbogood
jJEdit0 Javal 00 000000000000 00000O00OOOJCIBOOOOOOOO
gooooogd

34 0O0O0O

gobobobooboboooboooobobooooobooboooooooboboo
gooooo

gboobobooboboobobboboobobobobooboboobooon
gboooboooobobooboooboobooobobboobooboooboobon
ubooobooooboooboobobobboobooboobooboooboooooooooad
gobooboobbooboobbooboobobon

43



341 JOOOO0OOOOOO

ooboobobooobobooboobogbJavaddoooooooboonD Antd O
OO0O0COAntO JakartaProjedt D D00 O0O0O0OODOOOOCOCOOOCOOOOOOANt
v1.1009600000 (O 20,0000)00000000OCO

342 O0O0OOOOODOODO

oooboAnt0DOoooooobooooboooobbooobooooooooboooo
OOAntd vilO0Oviz20O00OO0O0O000O0OO0OO0OOCOODOOOOOODOOODOOOOOO
00000000000 Property:init() gbobooobboooboboobobo
000000000 00000000000D0QOProperty::init() goooooboo
gboobooboboboboobuooooboobobooboboobooobonboo
000000000 0DO0O00O00DOOO00ooO0oobOoOooDo MOGO OO MAGO
gooobooboooobooboooboobobboooboooboboooobooooooo
ubobooboobooboobobooboobobooboobbooboobobon

e OO0 DOOODOOODODO
Property 00O0O0ODO Task 00000 init() gbobooooooooobbon

e D IOIOODODOOUOOO
TaskHandler::init() O Ant::execute() oooooooooooooog
goooooooooga

343 U0O0OOOOOOODODbDObDOOOO

000000000 Property:init() goooobooooooonooooogn
oo boboooobobobonboobobobobooobaobobon
Property::init() bbb booboboboboboboooooo
00000000000 300000000 Task:init() OTaskHandler::init() O
Ant::execute() 00viil00Ovi20 00000000000 0oO0ooooOooo

e Task::init()
v1.100 v1200000000000000000OProperty::init() oogdod
O000000000000000000000 Task:init() O0000o0oo

gbooooboobooooo

e TaskHandler::init()
viil00O vi20OdOO0O0O0O00O0o0o0o00o00oooooooooooooooo
00000000 3.80000000000Property:init() 0oooooon
0000000 DOO000D0DbO0O00DbOOO00D 3800000 ooDboDoOoOoooO
0000000000000 000vi2000Task DO OO0OOO task OOOOO
000000 (Task OOODOOODOOOOO Property OOOOO0OOOOOOO

44



private Task task; private Task task;

publlc void init (Strlng tag, AttributeList attrs) { public void init (Stnng tag, AttributeList attrs) {

k.setlocation(.....); task.setLocation(......);
configureld(task,attrs);
if (target 1= null) { if (target != null) {
task.setOwningTarget(target); task.setOwningTarget(target),

target.addTask(task); tar e_t.jcldd'l'ask(task);
} task.init();

} wrapper = task.getRuntime.
configurableWrapper();
wrapper.setattributes(attrs);

(a) vl } else
configure(task,attrs,project);

}
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p.execute();
} }
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