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Datalog-based Screen-Transition Extraction
from Legacy GUI Application
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Abstract: We have implemented a Datalog-based program analyzer for extracting screen transitions from
C/C++ source code of legacy GUT application. On a real GUI application that consists of total 177 programs,
we have successfully extracted screen transtions from 36 programs.
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1 void SC031_create( Window s*window){
2 window = new Window();
3 setAttr(window, "name”, 7SC0317);
4 setAttr(window, ”caption”, " M| );
5  setAttr(window, "init”,”SC031_init”);
6  Button btnl = new Button(window);
7 Button btn2 = new Button(window);
8  setAttr(btnl,”name”,”search”);
9  setAttr(btnl,”caption”,” MiZRIFEIT”);
10  setAttr(btn2,”name”,” preference”);
11 setAttr(btn2,” caption”,” KiE”);
12

13}m

1 U RUA TVl MEEDOI—F (form31.cpp) D—ii

1 Window win31,win32,win33;

2 void SCO031.init(Window obj) {

3 win3l = find(obj,”SC031”);

4 win32 = find(obj,”SC032”);

5  Button searchBtn = find(win31,”search”);

6  setCallBack(searchBtn,” entered”, initSearch);
7

8

9

}m

void initSearch(Button self) {
10 int b = processl(self);
11 if (b) process2(win32);

12 .
13 }

14 void process2(Window win) {
15 ..; show(win); ..;

16 }
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Name(zy,win3l) Name(xa, find) Name(zs,obj)
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B R4 BIRDBTID R A A > At

AsgnC (z:V,c:C, t:T, 1:L) | B\t L IZBNT, Lz 18t OEE c 20N

AsgnV (x:V,y:V, 1:L) B LSBT, 28 o ISy Oz 2R

ReadF (x:V,y:V, g: F) B LCBNT, B2zl y DT 12—V K g DA
WriteF (z:V, g:F, y:V) LT LICBNT, 2 DT =)V R glZ&E y DEZERA

Ptr (z:V,y: V) BT LICBNT, KA VR a2 DAy OIEZ1ET

Call (x:V, f:V,1:L) BT LSBT, B o B f O LRSI Z AR

CallP (n:I, z:V, 1:L) P LSBT 2 BB LICBWT, 2% « OEHNE n 51e k%
FunD (f:V,1:L) BT LSBT, B f WEREN TS

FunDP (n:1I, z:V, 1:L) B LICBWTERSN TV ABHOE n GG EE « THS
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5 J— RSt 3RO
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F7z, 2D 117H void SC031_init (Form obj){..
MHIELLFD Relation 7— 2 WMl E N %
FunD(f,l3) FunDP(1,x4,l3)
Name(SC031_init, f) Name(obj,xy)
C @D Relation 7—2 05, BI%L SC0031_init DH—{x4|
B obj &\ o e FEGHZZ BIAYICTS 5 C EWVATRET
H5.

LAy —a— RO BT, HE ORI 558
JERRIC K 0 RIS —= AR WS HFEET S, L
M UTRIN G 78— AARNATREZR 0 DY H W & 9 2 fifthi I s 2%
LBEWVEEDICBNTIE DR Z2MHTE N TES.
YV —ZO— R SHEAERZHE - 7L, 20, <O
Mgz > THWOMN 2175 &5 7 a—F T
X, TOXIBRERRS, & U RHTATRER S O Kt
59 %9 % EMHBNASICHEL 755,

3.3 datalog |Ic K2 EEESMEDHD I T
HIET TS 5 N7ZHED Relation 7— 2 S Il HER [HH 2

9% 7 ) & datalog Z AWV Tidehd %. datalog T
B2, LURD X 5 7 prolog-like 7 RciZ: THERm 7z ik
T5.

NewRelation(x,z) :- Relationl(x,y), Relation2(y,z).

NewRelation(x,z) :- Relation3(x,z).
FREDFIATIE, Relationl O "I & Relation2 DF—
FMRAIC %2 T —2MFEL A, %249 % Rela-
tionl DF—IH L Relation2 OF ~IHN 5752 1 LB
NewRelation Z{ER L, [FRFIC Relation3 7—XZZ DX
F NewRelation D7 —% &9 5.

IR 2HITHONENTWS T4 75 VIH U CHimnER
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PageTransition(s:C,e:C,a:V,t:C) outputtuples.
PageTransition(s,e,a,t) :—
EventAction(x,e,a), SrcScreen(x,s), TgtScreen(a,t).

EventAction(x:V,e:C,a:N) outputtuples.

EventAction(x,e,a) :— CallP(_,setv,l), N.set(setv),
CallP(1,x,1), CallP(2,x2,1), CallP(3,cbf]),
ValC(x2,e), FunV(cbf,a).

© 00 N O Ut s W N =

=
(=]

SrcScreen(x:V,s:C) outputtuples.
SrcScreen(x,s) :— FindV(xq,win,b), FindV(wing,obj,s),
DFlow(xq,x), DFlow(wing,win).

= = R
=W N =

TgtScreen(a:V,s:C) outputtuples.

TgtScreen(a,s) :— CFlow(a,acf,l), N.show(acf),
CallP(1,1,win2), FindV(win2q,0bj2,t),
DFlow(win2q,win2).

I e e T
© 00 g O U

FindV(x:V,y:V,c:C).
Find(x,y,c) :— CallP(_,findv,l), N.find(findv),
CallP(1,y,l), CallP(2,cv,l), ValC(cv,c).

NN
= O

)

6 miERHRZMNT s Y

Z2HHId % datalog DIV—) V7%, 3.1 fliO M EEAH 77
ICEDWT bddbddb Tadikd 3.

WAEREROMIEZITS by T LN )LD 7Y 2K 6
IORT. 5-84THMY (M1) 1T, 10-121THAY (M2) IT, 14-17
FTED (M3) IS d . 19-21 {THD FindV(x,y,c) &,
x=find (y,c) ODEFRZEKRL TS, INHDOT7TY) Z{#
MU 13 17HBS by TLRXLVD 7T Lixd. K6I1CE
W, N.setCallBack(x), N.show(x) (&, 28 x D, %
NN setCallBack, show &I 40T (K AA > N Off)
ZROETH B L2 EIEKT % Relation THS. D
Relation 7— & & I— RIGHMILRRIC KT 5.

7T, X6 T LB A ATRERITEY 2 —
W EHR LTV, ValC(x,c), FuncV(x,f) &, Zx
ZTNEN c DT, £ OBIBZHML TV T L ZEKL
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1| ValC(x:V,c:C).

2| ValC(x,c) :— AsgnC(x,c,-,).

3| ValC(x,c) :— AsgnV(x,y,-), ValC(y,c).

4| ValC(x,c) :— FldValC(y,fld,c), ReadF(x,y,fld,).

5/ ValC(x,c) :— ValC(y,c), Call(_,f.11), CallP(i,f,y,I1),
6 FunD(f,12), FunDP(i,x,12).

7| FldValC(x,fld,c) :— ValC(y,c), WriteF(x,fld,y,.).

8

9| DFlow(x:V,y:V).

—_
o

FDFlowR(x:V, ld:F, y:V).

FDFlowW (x:V, y:V, fld:F).

DFlow(x,y) :— AsgnV(y.x,-).

DFlow(x,y) :— FDFlowW (x,z1,fld), DFlow(z1,22),
FDFlowR(z2,fld,y).

DFlow(x,y) :— Call(_,f.11), CallP(i,fx,11),
FunD(f,12), FunDP(i,y,12).

DFlow(x,y) :— DFlow(x,z), DFlow(z,y).

FDFlowR(x,fld,y) :— ReadF(y,x,id,.).

FDFlowW (x,y,fld) :— WriteF (y,d,x).

[ N i i e e e e i
= O © 00 ~J O U = W N

FunV(x:V, £:V).

DFlowPrj2(x) :— DFlowPrj(_,x).

FunV(x,f) :— FunD(f,.), f=x.

FunV(x,f) :— AsgnOp(-,x,-), IDFlowPrj2(x), x=f.
FunV(x,f) :— AsgnOp(-x,-), DFlow(g,x), FunV(g,f).

N N NN NN
~N O Ut s W N

CFlow(f:V,g:V,L:L).
CFlow(f,g,l) :— CallFun(f,g.1).
CFlow(f,g,l) :— CallFun(f,h,_), CallFun(h,g,l).

NN
©

30| CallFun(f,g,]l) :— InFunLoc(fl), Call(gp,l), FunV(gp,g).
31| InFunLoc(f,l) :— FunD(f,]).
32| InFunLoc(f.1) :— InFunLoc(f,12), NextL(12,1).

)

7 HHEDO T a—f#HT (low-insensitive) 21795 7 TV
CHRIICIS Ul 7 23 L BV 2 I RER T £ 2 —)))

THD CFlow(x,y,1) &, MfixhbDa—)L7a—Hic
BT, By har—ra>1 THRUCHEINTWS T L
%, DFlow(x,y) B2 x DEMNEH y I TnbZ &

ZERL TS, NS DORGRIGEYIZREEDE DZER
LTHHT AT ENTES. HEICS U THEDEWILV—
WFdh T 2 L TELMNFHBEIRAMEL KRS,

TICBVTE, RABRDIETF X EZ2E ) LEWV flow-
insensitive 7% 7 H— @i 2 FEL TWS. £loRA > 2H
BT AT Z2RH LU ZHOEOZFEL EEEL THR
Bz Per(x,v,11) ,Ptr(y,w,12) DFlow(v,w) HMAKILD
Y&, DFlow(x,y) R ENMMEERTE 3). MEOaA—F=2 L
Ca— LT ETTOLNVOMITT a7z e flliL, <
DRIEICE S Tz,

1,203— RIZRH LT, 7TV PageTransition DR
& LU CPYHHA ("sC031" "entered",initSearch,"SC032")
MEEN5.
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K 8ICBWT, Michiah-7ur s LE2HEL
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RENTWaEWT EPMHIHLZ. Thiud, 7ays LRk
KRBT 7S L TL B0 THEL TWiaws
A=V BT L EERT S, MR, KN3B3
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ICHLD A 2 0 EEhVH % T EEfRE Nz,

—75, WEEEMRE S NI TSI LI LT,
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8 LAv—QGul7y

TV — 3 VOB N RY T Y AT LOT— 4%

oI EEH MR | BEE | EEERKE | EEERERLE | EEEBRRH
s wd= s ZN:] B True Positive False Positive | False Negative
BHELEL—#E 7@ 1908 | 26/@

TOSSLBIERE 71 1918 | 4748 |  26/47 [55%) | (47-26)/47 [45%] 0/47 [0%]

9 FTTHTTLO—Y T IVNCHT B LE a— R E T 0TS LR RO L

HIE, EfO [HiEfR 2 2] CRE S5 AR h L
BT XCRE B TH 27D THB T Ehbh ot
COBENTIX, BIEEmDE ChEWVS EREME L THF
FiLTHT LT, ZOMHEICKZS ﬁk&ﬁf%@%ﬁﬁ

ZHIEILTWAD, LT r T LT, M
BIITORIE RSP > TEBH, D] ib%m
B THD. RETHNE, TOFWDIHIET ST &I,
X 7OHhOT7O—ffiz XOBEORWEDETZT ET
HEHIEERRETH 5.

e LT, EMOI—RLE 2 —TOHISEHEZ T
FEELEK 7TOLNVTOTaT T Liiz#HT5C &
T, BEEO—RERHZ 2T EOHNRIFITTa 7S LI
LTI, T7%kE CHImERERMRIITE LB R
5N%. £z, ATNCERA TS TRERI—-RFE2X L
DHHNFLCTH L TCEERH DI — RN — VR EZED A
LT ENHET LW ENMEINT

5. ¥&&

C/CH+EM Tk EN/z GUL 7 TV r—v 3 v DY —
Ad— K5, WEEBERZMHT % datalog N\—ZAD
O— Rfighras e L. £, KBIBRL Y — GUL T
TV —a vO—HICEABENA U, RIS RS Tl
MERDMHTE 2 L 2l &, MELETTT S
LR BRI, EHEICIE, O— R AST ISxd 2 it 2
195. Z0k, V—AI—RIIHTEHERLE 2—D
G2 7 ) D) —)L e UTHD AT T EDARETH 5.
Wz X, FFEDL )LD T a—fifii T 15 Ths &, I
FABIE £ D —5 8T show SNZDTHNE, £ 7%
show & Rz 9 T & CHmEBME O 2> a— Ay
N TEZREL).

SHOMBE UTIE, 4.2 8Tz HIFR O s AT
b5NM%. iz, M6, 7ENSHREINS X DIC, datalog &
MW7 2V EFchs—7, —WNEkTrI=7Iicid
HE L, Dk, TV 7B EOHIR%E datalog
DIV—=)Ve UTERT B0 HIENRETH 5.

(©2012 Information Processing Society of Japan

BENH

[1]

2]

[4]

[5]

[6]

Marc Berndl, Ondfej Lhotdk, Feng Qian, Laurie Hendren,
and Navindra Umanee. Points-to analysis using bdds.
In Proceedings of the ACM SIGPLAN 2003 Conference
on Programming Language Design and Implementation
(PLDI). ACM Press, 2003.

John Whaley and Monica S. Lam. Cloning-based context-
sensitive pointer alias analysis using binary decision dia-
grams. In Proceedings of the ACM SIGPLAN 2003 Con-
ference on Programming Language Design and Imple-
mentation (PLDI), Vol. 39, 2004.

Monica S Lam, John Whaley, and Micheal C. Mar-
tine.  Contextsensitive program analysis as database
queries. In Proceedings of the Twenty-fourth ACM
SIGACT-SIGMOD-SIGART Symposium on Principles
of Database Systems,(PODS05), 2005. Invited Tutorial.
Mayur Naik, Chang-Seo Park, Koushik Sen, and David
Gay. Effective static deadlock detection. In Proceedings
of the 31st International Conference on Software Engi-
neering (ICSE’09), 2009.

TRZCIERS, LA B, PIROEE. SR ) RS b UICED
Wz case V—)U « 7T bik—L Sapid. [EHILHE S
SCEE, Vol. 39, No. 6, 1998

HH—, AR —ER, . Xml %)ﬂb\f’dﬂﬁﬁﬁ’]ﬁ’rﬁi
BIEY 7 R 2 7 )R ) D%k, RIS b,
Vol. 141, No. 106, 2003.

Eclipse CDT, http://wuw.eclipse.org/cdt/.
bddbddb, http://bddbddb.sourceforge.net/.



