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Abstract With the rapid growth in the number of mobile applications and the speed requirement of mobile application
development, mobile application testing faces big challenge. In this case, many applications have been put into the market
without adequate testing, which may contain bugs and impact the user’s experience. Model-driven testing method is one
of the most effective testing methods, which is widely used in function, performance, availability, security testing, and
can greatly improve the automation of testing. The biggest difference between the model-driven testing methods for mo-
bile applications and traditional applications is model building method, because mobile applications are event-driven. In
this paper, we proposed a method to build mobile application behavior state machine model. First, the intermediate code
of the application is obtained through reverse engineering method. Then intermediate code is used to generate event table
by static and dynamic methods. At last, the model is built by scanning the screen in the system layer to discover new
states and define all states appeared. Experimental results show that our method can effectively and accurately build mo-
bile application behavior model and solve some of the issues which exist in the mobile application model building.

Keywords Mobile application testing, Model-driven testing, Model building, Mobile application behavior model, Reverse

engineering, State machine
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HIZEAAF B, Android FRGE2E B 1T Z AT 6 70 51 18 X L6 g B A5
B.. Android Bt E X4 i XML & 5 #iid , 84> XML fRZ#R
AARREE L, ZEET &SRS BT, 2] T
XEEFREE A Y TR 3 TR B Z R, (uses-permission) #R &
£ 192 Android R FF9AXBRHLHI , Android #ESRHIE T —%&
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TERE IR R G . B— R T AR TR BB AT 3 A BR324 7
A, A A R AR T AR AR LA X R R ThRE . i 2
FARR A3 15 [a) X 4%, W) 55 2 it B “ android. permission. IN-
TERNET AR #1 i ; [Fl B, 25 224 F 50 & i AR BIL T B, T b
FAEFR 2T B 3F “android. permission. CAMERA” #{FR ., 7
(uses-permission) $3 2 T , i 14 android: name J& 14 3 75 B X
R4 . (uses-permission) 4 & S A2 (8 F 9 B ARALFR , T
REBH T ATENNARTAAEMR. GRFEAH
A5 PR 3 SR AL 7T R ARG, 3 B il 75 B2 {8 A C permission)
2, B, R A] L permission-group) FR2E . ( permission-
tree) FRAE AL A AR 38 H B8 A 2 IR BB A 4 AL RR
45, (uses-configuration)$R2E 1 (uses-feature) #1525 g F 3
TE SUTE B RE A AR AR A 5 s S P2 7 & SR TE B0 Sk B
HIA L. XEEBIMEBE X THRAHPITIAEE, 2 HERM
BATAY , AT PAT SO 2R Y8 X S5 BN B A 4 H 20K, ik
FBAREW B 2T ER B2 R AR B A% B R AT .

@ 3% ) T #2458 %] AndroidManifest. xml 3CH4f& , A= il
—A XML SCH R AL BRES B 7 DL B MR 25 2 3R 4R B
FIFAEM BN G — I BIREE T 5 S5 88 TARK D Rl B R 454
3.3 EREHX
3.3.1 GUI A% b ey REPFH

GUI AP AR ST EMER T, ERARREMET
RO P B A, (R @R R 2R K. GUI T
IR F IR S HLE], FH IR SRR A KRB RPIRE , H¥m >
—RAERMEA Y EE K. iEHiAR,GULI REH I
SRR S PR R SRR IR, 1 P A2 BAT %t RO AS
LRSS, QiR 4 fis . BRRMAA 3 ANFm, ZER AL
FRESHINE 3 ARE, RSV EHFMH el e2,e3,¢4,65
R T 3 T ABERZ 1) 5 T s 4R Cclick) , (Al , Coky , (fill+
ok),

| <ok>
<fill>

Zelick>

A <ii> | €% 94/*
<ok>
Liill+ok>

B4 GUI RGEHVRASHUR R XL R A

Android RGE R MR ) GUI RS, B4 IR 50451 9 &
244X, Android R RS M4 ANAE @ FimF P2
H,BINRGEE Mo FFRE2E L, HATE Android 57 FH
i) GUI Z5H 2 i ARSI AL, B4R GUI 78 W 4 A
KEI . TF5 L0 ULRA, ERATH B AR 3% 915 A
AP REE AW GUL H AR — MR AR RER
KR, 7€ Android B S E BT, W —A4 App BIARR S

AR R SE AR R ST AR R R 2E5,
BATF A RIS Hrh F 2 22 5] (A — R4 T
BAE®), —8 M P el GUI #4414 J8 1 Re 8 5 i
2R, AT RFREERI R R G, 2 — Tk BB M ARk
B PR RSCEARRD , A SR ULRZS.
3.3.2 AT Intent X BEAALE

H B GUI BT SEE X R R R G IRA P Android
G5, BEs XA A BRSPS R RS B R4
R, £ Android REEH KA, Activity EME— ) ETE
R EXHET A R, WHE UL, GUURESNL RS IR
K RAES T Activity, BREFEILHME—AFIE R BR R B3
HIZEfL, ASSCIRYE Activity 25 H0E , ¥ A AL AP,

(D Activity TBAE b, XFMFER T, BRFEF RS WA,
B2 2750 5 A E—A R0 )8 F R —4 Activity, X2 F
HUFHEAAE Intent, FF ALK Intent $5 [0 B & (I, 40
23 B SCAME BRSCF . G 5 Fras, S 1.6 2 FR
3 JBFR— Activity, Eff 1Z B FZE AR BZE Activity,

Activity A

Activity B
Activity ¥l #

B 5 FmAfREE

(2) Activity Yi#e, XFEBLT , BEEFEL— K, X 2
E itk T Intent, k35 3] T 55 40 Activity, & 5 fir
N3 NS 2 BREE RIS 4 BF, AR Activity R T
B,

FAR Intent HEFEH Activity LI —K 7 H , HF] —
Activity b5 ZE LB RTHR B HEA T X A Activity, W2
Ui, Activity #1 Intent 7] DAZH BURS ) ETFE, XAETF
EptE Activity 18 & (Activity Call Graph, ACG), ACG &
AR A2 T A M3 7 B A Activity, 2 8L 19
Smali Code & BIKF .

T ENAEA, FFEAR NG A Activity b BT 40
BA Activity #0F 48 WZE M, ke TR T B, k68
3] Apk HETA 1) Activity, (HiX HJEFF iR, RATE A 2
Activity Z B R ZR .

ACG BijE Activity [A] 9 I AKX R B, # Android R4
1, Activity 22 [8] %% e 2 5 Intent SZIRLH), Intent 14 2 BE Bk
BRI AN R, —A Activity 53 55— Ac-
tivity F) 7 B E E 1, Bl 3 )8 startActivity(Intent) BE %K
1 startActivityForResult(Intent, Int) PR #(SZ 3., Android
PR Intent ££ [R]—N 7 FH R] B A [R] 26 44 FnAS [R] R 1) 4% 32
5B, HEEY ACG, B THREAFAN Activity, B AHE
APTA R Intent; 73 5h, BT Z 047 BT A Intent R4 Ac-
tivity 1 H#5 Activity,

Android &4, Intent # 43 A HI2E: B R, Intent FIE R,
Intent, 3 Intent £ 5 Ab38 , HAE VA FIRHHE M T BAR Ac-
tivity, RZEAFLL T WK AETERLS Activity 1, IS A8EH —
S5 B8A% : Activity A 2853 Intent F)3E Activity B, {HE{UA In-
tent EAMERY, F A E Intent BEMAA AL F4. BX
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Intent A3 M BEHIE 6 FiR , £F Activity 28 TestActivity 1 7E
rE— 2R E X Intent(mIntent) ,mIntent & X FF Serialize-
Method O s, 2 BR $UTE sButton 45 5& f) 34 s Wy £5 Hh B
VR AW AR Activity IR B H 2B Intent ) 5E
AR MFTEARYE Intent 19 B4 AL IR Activity
FERR Activity, 885 R BB Bl & Intent 194,

1. public class TestActivity extends Activity {

2 @override

3 Public void onCreate(Bundle savedInstance State) {

4 sButton = (Button) findViewById(R. id. serButton) ;
5. sButton. setOnClickListener(new

6 View. OnClickListener() {

7 @Override

8 Public void onCLick(View v) {

9 SerializeMethod O ;

10. }

11. s

12. }

13. Private void SerizlizeMethod () {

14, Intent mIntent = new Intent(this, SerializableDemo, class) ;
15. Bundle mBunble=new Bundle() ;

16. mBundle, putSerizlizable(SER_KEY , mPerson) ;

17. mintent. putExtras(mBundle) 3

18. startActivity(mlIntent) ;

B 6 &3 Intent SRR E

Bz Intent BEAE A4, BEA WIS W AR Activity, B
FEE &M B Activity 50 24 3078 — A LLERE ], B
Bz Intent [RESFEFL fF Activity 158 X, (HFEFE Android-
Manifest. xml H1|Bi4F & 2540 B AR Activity, Xt R GE ) HAL
N RFE 25 Activity Touk AW, B A SCHF 52 TAEAR
SN . B Intent 43 H7 7 ELA0E 7 7R, Intent H 4%
T action 5 B RIEIX 55 BAERC & S PR B F I T
action [ Activity, AP35 B R, Intent )—3%,

. Intent intent = new Intent() ;

. Intent. setAction(“com. xiazdong. action”) ;

. intent, addCategory(“com. xiazdong, category”) ;

. intent. setData(Uri. parse(“xiazdong: //www. xiazdong. com/xia”) ;
. startActivity(intent) ;

. intent. addCategory(“android. intent. category. DEFAULT”);

. {activity

android: name=". OtherActivity”

android: label=""OtherActivity”)

© 0 N o A~ W N

10.  (intent-filter)

11. (action android: name="com. xiazdong. action”/)
12. (category

13.  android: name="android. intent. category. DEFAULT”/)
14. (category

15.  android: name="com. xiazdong. category”/)

16. (data

17. android: host=""www. xiazdong. com”

18. android: scheme="xiazdong” /)

19. (/intent-filter)

20.  (/activity)

B 7 Bk Intent 087 i m B E

FrA B BFs Activity ZRRI L@ i 4347 Intent 549753,
{BERL Activity A —E BJEXHFE. WRJE3h Intent [ start-

Activity(Intent) B U FI startActivityForResult(Intent, Int) p§
BORAE UL H A M0 85 b Ly, IR 7T DLW & 24 A
i Activity —E NG Activity, 5 Ul #E4—E ZHE T
AT Activity, XA~ UL B8 E M 34 07 45 o 2 A2 1R
Activity B]| HFR Activity B35, W15 Intent ANTES 4 5T &%
B S, WA AR 9 e 4500 R B/ (FCG) 38 [ 4341 BT A B A2
BEHRFIAC IR Activity, B TXFIF SLAE# 2> WL, A SCE R 4b 3
X2 Intent, FH4h,EA ACG ERIRE) Activity L& App 19
Activity, B S )3 AT S I AU, 2E RS & SO R
action android; name= “android. intent. action. MAIN”/>

AT 6 F Intent X R A E LIB R, BATHI RS
XA

JER 1:IntentO, BE X T —1% Intent, [FEEF] LI 1t
setClass() , setComponent () , setActivity () % 7 2. 48 & H 7
Activity,

R 2:Intent(Intent) , XFERE—FEHIE XL, HS
b ) Intent YiE, A S50 Intent TS Activity
FEFR Activity,

JE3 3:Intent(String) . X ZFRAF Intent F L H K, SH
J& String 28R action, 245 F] AndroidManifest. xml S 3RF
4 action ff) Activity,

JE3X 4 : Intent(String, Ur) . XMERE5ERK 3 —F,
JRTEasX Intent £ L.

3L 5: Intent (Context, Class(?)), —FE X Intent 1
BT B ASEEEE LT BAR Activity,

3L, 6: Intent (String, Uri, Context, Class(?)), Xt &
—F B Intent 8 L HEE, Bf —NMSEUH T BAR Ac-
tivity,

£ ACG B P (NEE 1 s, R 3P a g THE
FRHXULHD , A AndroidManifest. xml FIAREH) Main Activi-
ty A LR IK A Activity F148 ) Intent, Android-
Manifest U HLE T (Activity) AR, B ¥k IS — 478 BT
A Activity [RAFEIEER . M ActivityList FFIRFEIR, IR
BRI Activity ZRBEV )3 » W 450 5 75 0 4k SR 0 R B
Vil Activity, ZEARPRAFAS Activity B, B Je 4R B 24 [T Ac-
tivity T T ) Intent %€ L, MR E A Intent 1 5E L, WA
ActivityList gk 438 B Ui 17 19 Activity , 75 WK 24 57
Activity T A 1 Intent f£7E7E IntentList T,

&% 1 EHT Intent i) Activity Call Group 4= f{E B
i : " IE#S Smali Code, fit & X4 AndroidManifest. xml
i : Intent 3, ACG B (5 ACGNode, 51 ACGEdge)

Begin

1. ActivityList=getActivityFromManifest(xml) ;

2. activityCurrent= getMainActivity(ActivityList) ;

3. While activityCurrent ! =null do

4,  IntentList={findIntentFromCurrentActivity(activityCurrent) ;
5 While IntentList | =NULL do

6 intent=IntentList. getFirstIntent();

7. Switch

8 case intent == Explicit do //fl intent & B E X HY
9 forSourceAndTargetActivityExplicit(intent) ;

10. goBackForEvent(intent) ;
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11. update(IntentTable, ACGNode, ACGEdge) ;
12. case intent == Implicit do

13. forSourceAndTargetActivityImplicit(intent) ;
14. goBackForEvent(intent) ;

15. update(IntentTable, ACGNode, ACGEdge) ;

16. EndSwitch

17. IntentList. deleteFirstIntent() ; //455 24 A1) intent 234
18.  EndWhile

19.  activityCurren=getUnopenActivity (ActivityList) ;

20. EndWhile

F3 BB PR RERHB

FEBH B
getActivityFromManifest(Xml) RELFT A Activity | %
getMainActivity(ActivityList) FKELA E Main Activity
findIntentFromCurrentActivity( Activity) LR Aciticity 47,4 # Intent 5| %
forSourceAndTargetActivityExplicit F 4 Intent ty & 45 Activity Fu
(Intent) B A% Activity

goBackForEvent(Intent) FHR MK Intent By F 4
update(IntentTable, ACGNode, ACGEdge) ¥ # Intent %

TEAL PR Intent i, B S5 T Intent B985, 55 SCRIER
HE L Activity b3 BECR—#F . Intent Q1R 2 B3 E X
B, 58 9 174x M Intent & LB S EAF; R BRRE X
), W FESE 13 47 19 R4, 10 7% Z 3 7 AndroidMainfest 3C
4 AndroidManifest SCH] DL E#:F xml #4725 38 05 BT A F
45, it Intent 2 B R E X EBRKE XK, goBack-
ForEvent sR¥UF update p& ¥ S REARAHIR] . RT3 14 /5 101 961
BT LU & % Intent FYZAE, A3 0T gm0 — /N, 5 & 37T
B3Hr ACG EFI Intent 3,

3.3.3 Activity F4E AR F %

T T R EAR R RHEIE R T ACG B, A
KRR RERZ —F 4. B3R ACG BK
B App P4, RA RS App A AT
fE2Iik App PRE WA RS,

Android RGEATHLS I A & R4, (B2 B IE B
R T RS T AR A, B0 T M 28 . AR
8 H1,EX T View ZEAIXTZ btn_delete, i@ 11 findViewByld()
AT RS S id A, View B, HIE L1
JE B btn_delete X8 & Button 2§ ; B35 MW B AU & btn_
delete TP FA4 ML ES, LR B K,

1. View btn_delete=findViewById(R, id, btn_delete) ;
2. Btn_delete. setOnClickListener(new onClickListener()
3.4

4, public void onClick(View v) {

5. removeBillAmount() ;

6. FlurryAgent. onEvent(“Delete Button™) ;
7. }

8.1);

9. Btn_delete. setOnLongClickListener(new
10. onLongCLickListener(O {
11. public void onLongClick(View v) {

12. clearBill AmountQ) ;
13. return true;

14. }

15. 1)

B8 HHHERERNI TR ER

B—A> Activity 87 WM F A 3 FEH . View £
I Menu ZEHIF1 Dialog 255!,

(D View KR!, Xf FX A, FEEFTE L —4 View
TFRE,EINFREQSE THA Activity St _E T B AT
S EE B354, #i0 Button, TextView, EditText
& A RIX N 4Rk B Android JF & B W, % BT A H 3L
SRR EER AR View FEES, XA LB ETF35%
B . FEFREMAR, TEFRHEA Activity PRI RE XL,
MRALBMEEELE View FRETMAMER T —4H
BRI, RAR B YE TR E I E HM, IUUE LRI 5E
HUEHBEHAEWETF AT S5 RERBGNXTRM id
RIBRRE, I 8 i R. id. btn_delete, (HIXFIE X —
AR B PAT TE R, e R B EF R,

(2)Menu 25#!, Android 3LA 3 Fh3R B LSR8 | |
TICRBMT IR, WIS, AWANEENREH
%0, 78 onCreateOptionsMenu(Menu) &% 81 8, 7 on-
OptionsItemSelected(Menultem) gt A3, FTRE S
RIS B TE X — 25, o P4 1 <8 19 2R 5t 9 FH i % (onCrea-
teContextMenu() 1 onContextltemSelected(Menultem item))
SFesb 3, T ELX PN BN R — B . FRBEAR FR
FUL LRI SR, RPN — A FRP P ¥ E—
RS X AR R TR AT B LB IR, AR A
SEFEF SRS AAE B . TSR AR AL BEE i R
GE R BUE SO, AR IR ER I B AR L2 big 4 A~ eR%

(3)Dialog 2%, Android % ##19 Dialog #p28%£, &
43,35 AlertDialog, ProgressDialog, DatePrickerDialog, Time-
PickerDialogZs, i AT A A &9 &8, Hp AlertDialog 2 & ¥ #%
{F )., AlertDialog. Builder 22 XHEHE 1 & X K%K,

BRUL 25 0H REF UM THFME. REEHCRE
LM R B 5, BT AYEAT R T Wi 00 A 5 3% S5 38 g A 1)
EJ1, AHRAZ BRGEF M. FHEMSRELEL FEE
75 B VA FIAR R, 8 S48 Smali Code WIEEIX B 75 Bk 2 75 Bt
T T LAAT— A Activity A BT HFEM,

AT AL B F RN, B P RIER B
BEOHERSENF M. B il Activity g U4
id, A2 B Activity, FEFRRL AR R i) R (UUA TARZ T
REJETOR W, 2% JE B 5 S o v B FF I P ) A6 il » 3R 3 T
BB id. Android H1 ) id AR A 7E gen HR T Y
R. class2E 3CHE9F2 id W, JE B Smali Code f5 , R #E 5
7 RMYMid. smali 30, $RBUX LA B 1Y id B 7R 26 A
Xt RS, 4 R. id. btn_delete, F—/NHrBJE F B S E
W, FRIE N FE M FEZ T Smali Code, T E LU
(Activity, 428, 28 &, id) R P B BRI BG4
BHHEMEML. LUE 8 R, btn_delete & X T WA, Bl
(Activity, Button, btn_delete, 0x7f060006 , OnClickListener) FlI
(Activity, Button, btn _ delete, 0x7f060006 , OnLongClickLis-
tener) , RAAER—NFHR. FHRPEETUTER:E
A Activity THAHEE , B MM L9 e E R, 81
HHHRA,
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ATT A F RN R T 3h S M SMHE S 87
ANEE 2 Fis, R 4BE THEE 2 WEZRBHBEID.
F— B s S PATHE R XA B B AT App K15
A Activity EGRRE BHE MR, (BIX BB AR FE M E AR E
M, BB BEBSHATHNR, X AP B e E
134 Smali Code B MM E R FE 1.

HiE2 HRENES
i : ACG B, Intent 3, 1 [E]F5 Smali Code
il F R
Begin
1. ACGVisitedTable=get(ACGNode,0) ;

2. firstActivity= get AfterRunning O ;

3. getEventFromFirstActivity(EventTable, firstActivity) ;
4, setACGVisited(ACGVisitedTable, firstActivity, 1) ;

5. Stack(firstActivity) ;

6. While Stack ! =NULL do

7.  currentActivity=Stack. getTopValue() ;

8. If hasNextActivity(ACG, currentActivity, next) and

9. getValue(ACGVisitedTable,next) == 0 then

10. action={find (IntentTable, currentActivity, next) ;

11. executeAction(action) ;

12. getViewEvent(EventTable, next) ;

13. getOtherEvent(EventTable, Smali Code, next) ;

14. setACGVisited(ACGVisitedTable, next, 1) ;

15. Stack. add(next) ;

16. else

17. Stack. popQ ;

18. path= getPath(IntentTable, firstActivity, Stack. getTop-
Value));

19. RestartApp(path) ;

20. EndIf

21. EndWhile

22. scanSmaliCodeForEvent(EventTable) ;
F4 B2 FERB LU
FEHHK it
RELE — A Activity

getAfterRunningO)

getEventFromFirstActivity ( EventTable,
Activity)

setACGVisited ( ACGVisitedTable , Activi-
ty,1)

executeAction(action)
getViewEvent(EventTable, Activity)
getOtherEvent (EventTable, Smali Code,
Activity)

FIE —A Activity #y EH 7 %

BV 1 L AR B AR

#AT action |k F—M R &
W 18] Activity B View 54

i 8] Activity |+ 8 3k View 8 4

getPath(IntentTable, Activity, Stack. get- R E A Activity 342

TopValue())
FI R Vi E B 42 B B App, K B F
Restart App(path) EHRE
scanSmaliCodeForEvent(EventTable) 84 Smali Code 3 45 4 %
ok
B BEEDNBPIT. BANIEA ACG BB B

S i, App BB — AT Bk E e i sE—
A Activity, FEFREUEAS Activity BB 4R (35 12 17), H
T A ST, A o T X 2 A T L B BT A

RITT R (AR BT B4 80 2 ST vT L, a0 3¢
B SHEHEM T HY, 853 35 Smali Code 32 i ARAERH F B
REREE G 13 41) . HSThaT IAPAT App, 23083 4
Smali Code & FH4E1M4, (B2 H FI&F Smali Code K iF AR
SR, BEMNBTH App PR\ EMERES TRE TIE
7, a2k b2, ACG VIR Ac-
tivity DA 5 M RTFEY Activity [F 25, Bk 3RS App
AR A XN . SRS , FATHE AT LLALE B AR &
ik ACG HBINRRF a3 shBIXAS Activity 75, B
App JEEHIEFIEXA Activity,

BMBEBASEH. XAPBAKE Smali Code F155
—HrER ISR . MR Smali Code I T B4 22
D BRI ITA MRS 4 0T 38 R T, MR —BE
BT EE X RS T R8T, WA EEH e T—1
KBRS T RARGR D, XEMREERGE
SR E AR A,

3.4 E£ERS

A BRI 2 — R SCRAE . BRRE EME— A
—SEFFLEXT B FP RS HURAS , TR ZS A& 1 8t A B HE
HPIER 40 - 7E Android R HPRSHLH, BHEME R E
e, BEEREE PRSI E, A TFRERENE
fbo W 9 Fian, MATEEFENT N FPRAS A — AN E PR List-
View 5%, BHEMEE A, B AN FLE. EEEFENE,
“Notes” L B — &M, H 2B B FIRA MEF 4, FiE b
—/NEPESES BN, ABESEFHRD. UAEREA
T b A b R 2 R R RS LK LA AR A B
AN E LA 1, P 5 2 58 4 AR P WA B SR I
AXFEKREZATEEHN—a0, B EREZ AR
FHBRABREEE M ABEFEALTH, FHEiE
AR SR R R A RS R A AR, B R R AR A
AIRE = A2 BT AR A, FLEUHOR SR 43 th St 1w b R S R
TEAE AL, PR n ey Ja) o SR e 47 1 S AR A G4 (X — i AR AR
hEERZ, T A k.

/ <JB ¥, >=<id/listview,?>

ListView

/ A Cscreen
-

o REMEMESEEE

AR 3C Y EASSERE T X A R R A, — RS
TEANRH, XHFE CREMEGHES. RNTELHEAH
WA RRBA R )RR B AR F S FRRER, R
Tl A e A HR 2 T 11 22 50 ek B 4 T AL 1 R B ARk
MR FHFRFRRCEEI, WA ZREZE & E LR
X, REERINEARAT, B 10 444 T Note FIFHIP A
I, S — A PR E S B EE ARy ERE -1
FIuEK HH abe, Android B 7EA LB — B B AR S LR 2
A A BB R AR R R TE R, AT LA T ViewServer AR
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EHEVIELGFUMEETEER S B DR EmE AR
T 7E BR s b WS [T LGE S A5 TR Bk S R S T
1 —47 , BRI — IR

<3, ab5

B 10 4P X R A s B E

3.5 AERREMER
A (B DM EKRZ App P ETA AR, 17
A Ak & BT S 3 D SR vk AR T IR s R 46 3 T S8 B A
HRRAS ISR, X ERA TR RS R R .
8Eix3 REVABERE
A F R
B CGRAHIETAY
Begin
1. Model=Null;
2. s=getFirstScreen(App) ;
3. While s != null do
4, s=getNextState(s, App, Model, M) ;
5. s=backTrack(s,App);
6. if isInitialState(s) then
7. s=findNewOpenState(s, M, App) ;
8. EndIf
9. EndWhile
WHEEEERBFNAT 3B, F—BGE 4
A1) N SBIR 2 1) BT R 48 1 5] 244 v Bl AL 38 93— SR B
17, BRI BA— 8 2RES S8 2RES T B A S Ui
B, MeE, HEASE B CGE 517, ERTIEE RN YR RS
iR Al e 5 A RAS GE A F AR PAT) » B BHGR [ 2
RIBPIERIRAS . ASRGE ] i) 2 — AR S8 2R, XA RES
TR kSR BE AR 30 5 5 4 SRR el i) R AL ) — MR AR AS
M FTFHRB)— AR ERE, H B FF IR P73k (BF 6 —
719 . B RO SR getNextState O BRI (55 4
1) AETRBER TG L R v, B A E i & S04, EHRIR S L
KR, X F— Mg PR, B 2R BOX MRS B — R
BT R AT, AMEE R L RPRAS B F R B AR5 17
HIEAARIC N E ViR RIS E I BRSPS R

4 FRETEMIEHR

Bt TR e, LB T R AL TR IR 58 B T AR LAY SE
5. AR AT RE RSSO RS E I .
4.1 TERMKE App 4

JR# T BT Eclipse V& &, HAE4R 4N 11 FiR.

3BT A A A
| RAMBR 4K |
[ accE | B
[ smligg | [ xmis |
|
|
|

REEE |
Eclipse - & ’

RERGEEE |

11 HEZRE

WREHF RO SRR R ML R RIEE, X
WRACHIFRMEMTIE, BT EEFRRBITILA, Btk
EHRM T RUHREE X IF 2R EWE . EARCNEI D,
BA-PC L LA B4 6] 16 i SRS ENL, &
PC i Al LAFF R X B A 4 & 4, F 5 IR R HEME .
e, B EBARET, B FIRARUIEBHELAL, A G
AREICA TR M35, FUA SO T X 2 WA 1 8 i,
1 PC Ui ] LITFF A SR R B BEWNE W& IR
B B A A BT LB R R BB A I NS4S

o b AT AR A F £ SR T Smali Code [945E
RUAE B W S TS AT VBN AR, #RAS AT T BB M
9w Apk FFIR , 520 id & {5 5 A1 Smali Code, Smali Code 2 /&
SERERLRAKYE . FEA BRI T REE PR AF Apk 19 ACG K&,
FRABAL,

AL IR T 3T 22 R S3TV (Second-Screen Smart TV
application) , B EFRA AT R G L AL AL BB FF R 1Y — 3K
B, % App SE BRI ERE, NS M ETEA
AR , F P AT A BB R I ST LR . RS
G AR K X ], HAaE TRKRE&EE, AAVZE
B R T3 M Bk ik 5 5 8 s 0L _b 7 SCAR S AR P 28 il Y
2 AEG R BB T 25 A8, B 25 PGB o FHL App #E
BREBR MR, SSTV h & T KEWAIZEEH.
S3TV AT EELZMANZ B, i BRATHAE App WA
Yk, A SR SL RS AE S3TV ERFF. % App 8/ 6 4
FHEAS,BET RE KRG 83 TH S LXFTEZNA
FaifE. S3TV WA R mEineE 12 fis.

S3TV W EZIREN RN - So J2J8 35 BRI A1 5
#“start my smart TV34H8EA S, . S AEsE 174
RO DARE ORI R B, I shE i B R 5. 72 S ik
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