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GUI Event Interaction Graph Generation Method Based on Model

FENG Kai GAO Jian-hua
(Department of Computer Science and Technology,Shanghai Normal University, Shanghai 200234, China)

Abstract The test of GUI is a veritable challenge. One of the concernful reasons is that there are many context events
which would cause determinate influences over the results of testing. This problem can be solved by the technologies of
model-based GUI testing. Two of the frequently used graphical user interface(GUI) model in model-based GUT testing
technologies are the event flow graph(EFG) and the event interaction graph(EIG). Both of the two kinds of models give
a certain presentation of the events interacting relationships, and the EIG makes significant improvements form the
EFG. Our paper provides the GUI events with a specific division through a simple GUI instance and also improves the
MX algorithm for the sake of adaptation to the new division of the events. Finally, according to the property of event-
driven in GUI and the divided GUI events in this paper, the paper proposes a new method: driven algorithm. Some exam-
ples show that the method makes the EFG converted into EIG more easier.

Keywords Graphical user interface(GUD , Model-based testing, Event flow graph(EFG) , Event interaction graph(EIG)

1 38§

I i A 1 (Graphical User Interfaces, GUIs) & ¥4~
RYREENARBIZ— KEF EARILEIESR 6041
RBBFHAT GUIM . i1 GUIs B3 3484003t Kb
WA TR AAEL. FF GUIMREwRE —ETF
GUI 440 R F B, 52 & B B IATEE GUI G )T
B FRE Y, T B R PR B A GUI 34 e
",

GUI H— BB, BT AT A MERT R
REFHLH. YA E GUL# M G SCARE, “BiE "%
D LIFARE GRS X SRR AE, A T i)
AT RE S A A ROR A, B R S E AT, EEW
Mathur B, £ —MRGR G+, BHARESZ AR ER
BARK. MEREBRANRASRN GUI E44 MRk
RERE, BAMEHEEAS TR THAR, ELRERT,
A% GUI MR % % 15 Al #8 4K/ [ 7 TR (Capture/Replay

Tools) K EITE Fil /= 5 1E A 2 WU A 00, oy F ok b T R R 41t
R B SR, MR RN =L RS s Fm RN, Rk
HERBWEA TS .

FEHTRAE GUI MBI A BT UL e A [, =25 5
REARGHE BV RN R4 F KBRS B g
BEEBEHFIRERVENTES , XBFEELZHEE
B TURFAHE R, WEHF R T H 4R E (Event Flow
Graph, EFG) #1568 {4: 32 5. (Event Interaction Graph, EIG) .
MNELFELKY GUURRR LIERERRIHERATFES
PAT, T H EFG "I RAMIEAE AT GUI H A GUI 1B T
H.(GUI Ripper Tools) F13# 17) TH#H A A s13K8, EFG B
MBI R T BT A T REE GUL L AT EHFHID.,
mF EFG @& A 8RN GUI S48, BB ¢, Bk vl @
3t EFG 183 EIG &Y, T d1 EIG A i il # 50F
HEECLBIBES ., EEARFERLY GUIHREAR
RS — BRI, 10 GUI B4R R HAT , A W56
EFG 3 EIG o8 0, B EFG &) EIG B HE 2B

ALSER ARSI H (61073163), EHIRIEI B (092205030000 ,_E¥E 5] #EHAR MRS 4% 2] (2010CH-0140) 3B
F OE1986—), 5, Hit A, TEBIEH M A SRR E8 57 B IR R , E-mail, £jjk88@163. com; BB (1963—), B, 14+,
B2, EERRIT R TR 50T R R S R EA B LA ST ENLZ S  FEIIR LS/ VLS JIS,

+ 184 -



FEMRRAELE. SHRHXSA R, A T — 2 HH
HRH T —AH e EFG B3l EIG B %

WELHEIHEHRLS T GUL RS,

(WM T EFG H# R EIG WM H#E T MX &
%

(DR TR HEH: .

FIE 1 HART GUI EFRERRIRBAR KR, 5F
R B AR PFFTERIBRIE , 51 i A< SCHT AR T4E 5 38 2 %
GUI th i B AT IR 2 28, IR B T GUIREL 2R 3 45
T Y4BT EFG 3| EIG W% # e U K B %, 3788 H — 3
HBEEN R 85 R3S B Bk ARSI R .

2 GUIE#5 %% GUI &3

ZE Microsoft Office Word 2003 &, “4g48” T P38,
BB ERT ORISR RSB TR”
THRAPR GBS "RBTPF P X ERRFRE. A
T B4 GUI B4R RO T EFG A EIG, 7238 “rh 3¢
B33 30 1WA 1 e 3= L P i LA ) 3 -4 A
558 1 REE RN o S TR R R VLA, AN 1 B

!
D eTRRARRAY
| MRS

Bl —AHeMEERsfERAS 4R

2.1 GUIE#H%

GUI i EXRBEE G, FTERUE 1 AH%F GUI piyE
AT RGN 32, MEEIF M EFG ##:3) EIG,

(1) F] 3 EE {4 (reachability events) Fl F4T FFE OBk 4,
B RZFER., HPFTHFFBAE 4 (openr-menus events) fFf ROM
T, ERA A h 2R T £ 31 FF % O B4 (open-windows
events) AT 43+ R FT FFRE A E O (modal windows) i) B5 &l {4 B £
B {4 (restricted-focus events) FT1FT FF JE BL A B [ (modeless
windows) B 3F: FR il 1 B £ B4 (unrestricted-focus events) , 43
FF RF #1 RUF 27K , FEA R4 B o 43 B R SUBE A0 o8 B Al 4%
HI RN, ROM= {4548 } ; RF = { F X EH ¥} ; RUF=
{EHL).

(2)%& 11 F At (termination events) 2 [k AT ;KB 441 By 3¢
1430 GUIL M3, BI LS O, T %5 R E o
RBEFAERR, T={ KM e s BN .

(3) RG A2 H. B4 (systemr-interaction events) 2R A K E
SR GUI S EE, F S FR, ER A h HERR,
S={EH I MALGT S T4 ),

HHEIERES, AP EESEH PN REL TR
04 SM, L BEAE N TMGIERSE O P MR B4
it SUM, 4k #4478 TUM,

FEERWNE THAESH O ELAEEAEXEEE
HEEATHRAE, WARBISE DT EARAET UM HEEH
HATHRAE.

2.2 GUI#HR
2.2.1 ¥#HABEF®

BEHREEFS Z28H GUIM B2 —, EEBE D
ERE NEGREFRIMAHEERRXR. £ EFG i
BB AT RER £ 1E GUI i B4 FP 51, BT LATE EFG g &
¥ A (nodes) M) (edges) , Hp, 7 5 A0E GUI h HIE 4, 1
RE GUI & B MR R, N R n BH &K n,
BRI BAT n. NREOFMAE T LIS HFT n, RBHEF
XA RMERE X R, EFG ATHRAEERR (DY
BEE N, RA GUIRHEA; OAMES E AT
(ne s, ) WS B n. SN, n, SN, %78 EFG R 34,
ISR n, BWEEn. M (n.,n,) EE, FTLLEFG A FRHN—4
JLH(NL,E)

2.2.2 E#HXIBER

Brooks % A" 5t GUIWIit#E th b FRMEIR, b 3l
TR RRFRE L SBE S LLER K, W GUIRBA S
SRR . BRITH SRS O AR S Kb 14
RBBHITZE, BT S X R G HT R AR R AR
R, &£ GUI il FRENE4ART GUI L HRF WL %
BRZE, BT AR RE DB, W EFG R BEHRE
e GUI BT m] BERAT RO 44, BT LAE EFG H E e R
M GUI S BERAZE WEG, 5B Al EFG FRAF M
HER(EI®OY , BE8H,EIG fHE 4R GUI Firhayar
REHE(DHNREZTEMRS) (FETABESFRD,RE
RBE ) B X X B/ AH 1T TR R EIG,

2.2.3 BAEBAMEEXEXL

i LA _Ext EFG #1 EIG $AEW &, 7 AT AT B 47
PR R AR 2 BFEMEXXN LR, MEW ETTE
H, — M EHRERRR AT GUI F AT 5B 4
73, R L, EFG #l EIG H RS4RI 2 B M 56 8 AN
T.

EX 1 £ EFG # EIG P &AWL A MR (n,
) € E,(nja>n,) €EE, {(njyi ynjrir1) , 0K — D} EE B
Z?E—/l\%ﬁﬁﬁu (Wﬁﬁj@?ﬁ’)ﬂj S5 M425 % Mt K':P
Ty Yaisjok ERIERE, MM R 7o BV Eon, FE—KFH
MR,

B X 1 AT AL, #5715 RUR AT A B s Rl s sh HE B 5
EFG f1 EIG Wi ¥ S (nsms -5 BT EGRBE, B
FEHBXRBE N FES. & EFG M EIG #
B-XPRARE—-TL. WA 1 PEENFHDIEGERER
(LR SRR o SU T 4 U AN ik U e o B ko
SCHRE s S s S SR RN, T A “ B 860 B RS AR
MBS (B G B R R

¢ 185



EX 2 WEREEFGMEIG FHEET A ming;osm B
TR mpgeeesm MRABERE O POKILEGE T, WE4HE
%%("1 32 ;'";mﬁﬂl«l E Eﬂfiﬁ’ﬁfl_ﬂjﬁﬁﬁﬂwi?Z(@o

BInFE 1 AR (] R P OO B i ) BT
VB BiIRER, B RE R R B R R BK B
(D). TpAe Cfa e v SRR e o AR Th 3G 30 % 5 s 5
SRR RS FEANBE B B 32 E, AN R AR SO O b 3
S R BOL, BN e BEAE O PR — kS
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/ * N Nodes set of EIG * /

/ * E Edges set of EIG * /

1. PROCEDURE: : GenerateEIG(Event Flow Graph(N,E)) {
2. N=N

3. E=E

4. FORALL n€NDO

5. start(n)={n, | (n,n;) €E,and n#n;}
6. end(n)={n,| (n;»n) € E,and n##n;}
7. FORALL n€N DO

8. IF EventType(n)#system-interaction
g’ IF EventType(n) =reachability

9. FORALL n, € end(n) DO

10. FORALL n, € start(n) DO

11. E=EU(n,,n,)

12, IF n,#n,

13. start(n,) =start(n,) U {n}
14. end(n,)=end(n,> U {n,}
15. FORALL n, € end(n) DO

16. remove n form start(n, )}

17. FORALL n_ € start(n) DO

18, remove n form end(n,)

19. remove n from N

20. remove all edges(n,n;) from E
21. remove all edges(n;,n) from E

}
+ 186

BOAEH EIG KRB R . F L TEM EICEH; 5 2
FIF058 3 T7#0#R 4L EIG, #E EFG ¥ i N MK E %
BT EIG; 28 4 172058 6 FP R 1 S MR IE A A
SR R start () FIEE YT i end W WIGE 7 F7
BB UHARBHHARN TR MR E 2 REREXEE
A SR (ne s ) B Gy ) B BB (e my) , P B
RETBEMH R H n.Hny 38 n. MBBERY K end (0),
8 n, INBIFFEET KL start () , AN E EIG HaX BB FT DL
5A8%E, $ 1570 18TTRAFHT RE start( ML
WY ER endDPERY E v, F VTG L HFEER
EFG # & EIG B AEE B SR, B9 4R no 3 (e o ) FI
(n,m,), MWE 1 DA 4 ITEBEERE TR,

B
4
7 o X
BE 3
24 i3
/// \\\
N PR )
# e N Y
T4
2 BFREEE %R
wE s
I A F
A
5.4 PR
I/// i{i \\\
T

B3 BRSSO B R



# e
Hé
BH
£ Hone
174"
wA
* A %
T4t
B4 HAXERE

A3CH R4 GUI BB L SCRR(7, 81 3 40, S AT 35
M4 (Rav; Re MRy KR ILHFEH(DMREXEEH
(S), Bl EIG W AL A& REXEEH (S, , BB FE L
HEHD . REMAIH GUI E24:0 4,1 EREENS
8 FHUIB B BURES 817 . E RIS BRI R &Y EFG ##: i EIG B
B

MX B R EIG F#uElin T .

(DR FEH EFG FIF R 4R, Bl R BT I &4
B4 (Ro) - WA 2 BN R BIRAEEMA (R INE 3 Fr
7 ZRAERE R ARG Rer) , 10E 4 FTR;

DX BN REMSE, M FEENY (., R A
(Ryny,) y EH RN (g yn,) (2, y ATMVEED
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PATHO X R AN AR EARE GUI MESRSITLEEZH
R BT EE, I EIG 899 A Mn T3 E
4. #EE B et = A 0 I A A AR 8 5 3l (Smoke
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“UREEVIRM) AN , X EE 4 (X B R RIEE A ES
% EIG W4, TEA RS ()~ (RE; 5
Y K — (8 KD , B — CHR1R; L HD ) R B 3h A4 sl
RS, EM A EIG FHEBE4E B E—-MEETTEE
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3.2 WpEE
B GUI W [ EE 43R 300 & EFG 4 i EIG Bt B Al A1,
R 1P EER EESFOMIEESE O ZRMZEF A=
FZEAT LA E B, EAE OMAEBASE O EB R P K
TATH M. RREAMEEESE O P IEERFFBIES,
BPAEE AT RS T ATERR S b3 T B A E. MARASHE 0
PR R PEE, E R LB SRR E O
WITH R E, MASEE DA S PHELGTU EBE,
HBHE GUI B4R S EIG IR B R, A SUR
— Rk EFG ¥ EIG HBX
IXEhEE B .
/ % N Nodes set of EIG * /
/ * E Edges set of EIG * /
1. PROCEDURE: : GenerateEIG (Event Flow Graph(N,E)) {

2. N=N

3. E=E

4. FORALL n€N DO

5. IF system-interaction events in modal windows

6. EventType(n)=S5

7. IF termination events in modal windows

8. EventType(n)= Ty

9. FORALL e€E DO

10. remove all edges e from E

11. FORALL n€N DO

12. IF EventType(n) =reachability

13. remove n from N

14, FORALL n, €N,n,€N,DO

15. E=EU(n,,n,)

16. IF EventType(n,) = Sy AND(EventType(n,)#8, OR
EventType(n,)#S;)

17. remove all edges(n,,n ) from E

}
TEWFHE B 5B 11748 EIG 244558 2 77 A 347
#4k EIG, 4E EFG i1 K N FAS E BB T EIG; 5 4
(F##% 203 )
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