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UML State Diagram-based Test Case Generation of OO Software
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Abstract This paper introduces the development of software testing technology, puts forward a method to obtain test
cases from UML State Diagram. Test cases will be generated from the transitions (transition path) of the State Dia-
gram. The method above is absolutely based on UML and can generate less but more effective test cases, which can be
automated easily, Then we improve the depth-first-search algorithm and bring forward an algorithm to obtain test cases
from UML State Diagrams, which travel the State Diagram from the initial state to the ending states and find all the
transition paths, And we can get the maximum of basic path based on cycle complexity, namely the minimum of test

case.
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A, REERERTZ —, ETRENUZERSET
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2.1 EREBIH

RA A (State Diagram) FIRfR— M E X S B F AT
BERE RS EREERWFHE., UML REERTHBRE
HEiHL, B HareDRASETCE 8 % AR F R~ MR
A,

PR St SR B R (State) , — M RN SR EFE
WA BREREMRREREHES. MRASITEELR
S FERERE, — N (Transition) i AR A (Source
State) , B 7 4R 7% ( Target State) . B {4 (Event) , I ¢ %& {2
(Guard)Fl—F 7 B 34E (Action) 2 .

UML ¥ #4934 5 #2258 . & 25 ¥ (high-level transi-
tions) , IB-& ¥ #: (compound transitions) . P ZB %% #: (internal
transitions) | 58 i¥, 5 #: ( completion transitions) 1§ 75 ¥ #
(enabled transitions)™, ATAIB 5T Rk TRIEH %K, —

I 8 WO, BRI R TR ERW AR A IR R AR LR R R S R, B Ma R

U, AT Agent AR R FRE DR EREFTHTA.
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MHERHRE - F SR E, TRHRRER-TMEHRE.
LBMBEREB ERREEDFE - F TR B2 ONE, —
MRS .

—- T .8 517, 25 Engine.

Class Engine {

int speed; //# &

boolean keyOn; / /R EHEA

Engine();/ /15 BB ¥

~EngineQ) ; / /K ¥

void Start(int S); //F %

setKeyOn(in) / KeyOn = in
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void StopQ);/ /51

int getSpeed() ; //3R15  F

setSpeed(int S); //i% B HEE

setKeyOn(boolean in) ; / /3 F4RLHHE A

}

FHMARES : OFF(F 1R A ONGBATIRZSD .

OFF:speed = 0 and Key(On = false ON;0< speed<:110
and KeyOn = true

ERRERRENAE 1 R,

getSpeed() / return speed

Start(S)[KeyOn==true& &
0=<speed=<110]/speed = §

Engine()

Engine

getSpeed() / return speed
~Engine()

Stop() / speed =0

b
~
setSpeed(S) [0<speed=:110]

/ speed =S
~Engine()

B 1 2& Engine BPRSFEBRE

REE AR R T 1 BRE 8 3L, AT U
M— R B RRE— 4 CSMM,

EX 1CSM(Class State Machine)
BEHLM =, F, P, S, T),H%+

V B2 C LHTRMERE.

F R CHRATENAIRE,

P R¥ CHIZE(Mutator) RA T ESHMNEIRE. vE
BATEIENREGY THIREN T E,

S RAREMHRE , S={5s|s=(pred) } , K-F? pred & V
LHFERM—THARER, .

TRERMARE, T={t]|t= (source, target, fn,
guard, action)},

source, target€ S, R BRI AT AL R G HR .

e F, &Y M4 SR i ER BB, B R ¢ LR R

guard J& V REEFIA R A F R T ENSH— M
AREX.

action 2 V PLFARMF TR T ESRE—RIT
#.

Xt F Engine i & , & H3ORTS B Sl & B0 T -

S={%0, Sf, OFF, ON}

V= {int speed, boolean keyOn}

F={Engine(), ~ Engine(), setKeyOn (boolean in),
Start(8), Stop(), setSpeed (int S)}

P={setKeyOn:in, Start:S, setSpeed;S}

T={ti|1=i=29)

t1={%0, OFF, Engine (), true, {speed=0, keyOn=
false} )

t2

% CH—1TRRE

{ OFF, OFF, getSpeed (), true, {return speed}}
t3={ OFF, OFF, setKeyOn (in), true, {keyOn = in}}

t4={ OFF, ON, Start(S), KeyOn= = true and 0=
speed<110, {speed = S}}

t5={QOFF, Sf, ~Engine(), true, {}}

t6={ON, ON, getSpeed(), true, {return speed}}

t7={ON, ON, setSpeed(S), 0< speed<;110, {speed =
St

t8=={ON, OFF, Stop(), true, {speed = 0}}

t9={ ON, S$f, ~Engine(), true, {}}

RAIRTANE 1 B A 2 FiRK Engine B2OREF
. E 5.

2,2 WERE

RATH BT T RS VUBR B BB AT ERAORE
e EREMRESEZ T AENEHCREE SR EXHH
18, AT IE B B 30 1E /5 BEBK S B E MR 245 R RS, W) i 4B
HAEENBEHCRESETHE E XHEMP . BERFHIR
R, X5 A H TR RE BN R . H T HEB RN ARIR
BREREE BOMHFAMRSEREH EEORRAN, RS
AR K&, BRATUEM BA5. RIINRESETRGH
W FIRRE R T RES TREE TSk, HXRE
SHEBUEEIRENER, AEERTRA -BE(EE
—BTERE IE HRRTH,

R R 1198 S — 5 1 T 3 R B R A AR X I . 3 6]
BT 4 MR OFBE S ; QS ERAER O BT B
@REBIFIE .

A2 % Engine FR SR B 3L

TN 2 P % (Transition Coverage) Ui H#I £
VR EREETHE -,
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EBX 3 4iEiEM % (Full Transition Coverage) XfTF
AR W B AR 4 TR ) 0 2 TR 2 AP A 1 B
HERADE. FREBAEWNNSXHENRES X (O NBIE
B s 3 &4 (Guard) BEBUE, BI Y ¢ 284 true F1 false B
B, Guard WBUEIEFHIE . S0, B2 885 R 5045
AR R, I B ARSI AP,

RA_F B0 R 1R 2 %of B 46t YL 3 i A7 I, AR S
RS, R EFERAEN, ERELTAME SN .

EN 4 X & (Transition-pair Coverage) Xf 7T
REEFG - XTHEBOFE R, WAL LS HEER
— S B9 .

EX S SEBFE = (Complete Sequence) A7 T
HBFEHANRE R ESCRER TR B R

N SERMT S A — RIVREH B, X RSB
BMTHELEN T EBAOLIRER. EAEHTRANA
LR RA T REFF MR E R £, B RS I R
FBRAEAFE R AT (5 B A8 T SR/ I

3 RAGIERBELR

AILAER, X TFEHNHH (Use Case, Y T— M5 #M
SRR D) BB RS B AR B — R MW HR IR A TT 2 B2 0k
REMREFHBERZE. WRER, —TRHANRET KR
B, B iR R AR R DR B B P TR B B A A
WK B, AT LA BIA WK . RATX 2855 8 w17
o, MR R R R R EE.

ENX 6 H¥pE42 (Transition Path)
tn) yﬂ"f’:

e T, 1<isin;

11 MIRREIVERE  m 0 BRRE R RE

ti, ti+1€ T,1<5isin—1, 4. target = #i+1. source;

t€ T,1<Cisln, ti, sourceZ= ¥ IERES ;

t€ T,1<5i<n, ti. target=# 1E R F

BN 7 TR IZE 2 (Complete Transition Path
Coverage) % TPS JpPREETHBIMICES, TC X H
BIgE X THER tp€ TPS, LA ELH 4 € TC,t iBFTHE
BEE X —BRiE.

X RE R EH TS0, MRS R PR &
IEARZSHEAT I I . 7] LATS B AT PO 56 B 42 (3 T BT %, AT
B EERRBREFELZRA K., WRUREERE & E
(cycle complexity) 48 B3 30 B 1 B A B2 A B K HCE X
AN ARANR/NLE.

BREETREWRE .

DR BT 8 ERCR AR .

)W KA, B — M F AR

DT RG FIMHRZRANERXERERASE
e, «

ORI AR
BiEHRmT .

WA : Transition, M XML 3 li/\’f%#& HIhaik,
¥ : TransPath, FrA 5z
public class Method; / /it £ 7 g
public class Guard; /M 2
public class Action;//EfE
public class Transition{//$#
StatusPoint source, target;
Method method;
Guard guard;
Action action;
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}
public class StatusPoint{//IR& &
int num;//
boolean endPoint = false; // &% W& LR
intE] inEdge; // Al
} int[ | outEdge; // ik
public class TransPath{//#& & Ff & fE B a8 15
boolean [ ] visited; //Fl FIE 27 B £1519]
StatusPoint start; //FF i8R 7
StatusPoint [ ] finish; / /G HIR &£
Transition [ ] transition; //$#ad
StatusPoint [ ] spArray;//IRA4E
List Result; //BR7E T A S5 3713
/% ’F’Jﬁ@ﬁ ﬁﬁﬂé?ﬂiz‘%ﬂtﬁlﬁ */

public TransPath(--

//step 1 M XML Xﬁ: HiE AREH, W] H54k transition;
transNum = «=«+* /A %&ﬁ H
statusPointNum = -+« // AREGEH

transmon = new Trdns\tlon { transNum_;
A~

HIHE i
//step 2 M%ﬁ‘f‘@ﬂﬁ?ﬁﬁ‘]ﬁx
spArray = new StatusPoint[ statusPointNum];

[/ BT R AR
for (int k = 0; k<IstatusPointNumber; k+=+){

/I BERE
Statquolnt sp = new StaticPoint();
/ /B R R T

sp. num = k;
spArray [ k]=sp;
for(int i=0;1 < transNum;i+4){
//2E 3¢ Transition Ftf] source
StatusPoint first = transition [ i]. source;
//%%ﬁ&@ﬁ&kﬁﬁ:ﬁé&%ﬂt‘%
(first, num ===
outEdge. add( transmon [i]. target. num);
/% INE4 T i; W48 ArrayList tran FIER e H LINBE i & F

StatusPointNumber, I} endPoint 3% truex /

if (first. num == Q)
start = first;
else if (1 == = StatusPointNum)

endPoint = true;

}
//step 3 FOIRAL IR A
visited = new Boolean[ statusPointNum.];
for(int i = 0;i << statusPointNum; i+ ){
visited [i] = false;

}
//step 4 WRARBERSTEE
DFS( 0, List path);

---- /R BB AE , BBR IT A I R B A RO

}
/% * WERERY: DFS« /
public void DES ‘(int v, List path){
/7SR AN RHRCA R
visited [spArray[vE. outEdge[ current]] = true;
if (spArray| v]. endPoint == true){
Result. add(path) ; //{# 1 — &SEH b85S

return;

}
//HRE vERIINT —RENRSRE w;
w=spArray [ v]. outEdge[ current;

......

/o R 75 9 JE WA 24 B I S B3, S IE L Actribute B -
HE{H , return * /
While (w ! = null){
|1 V)slted[spArray[w] tran[ current]])
path, add(v);
//Wé’]"ﬁ%ﬁ?ﬁ%ﬂ@]ﬂﬁ@ﬁ“
DFS(w, path); / /3851

visit[ w. tran[current]] ==false;

//1)5“4-’*%!:??%1}}“&*

path, remove(v)

//Lﬁﬂ FﬁFﬁ’i’fﬁ?‘?ﬁMﬂﬁ%*m%
w )(JetNextNexghbor(v W)

}
}

B 5K i F A Java iE F 0 LLSEEE, BA AT A
e aREt. USRS A+2HE X8 TEY
MRS LSBT i ka2

pl={11,t5},p2={1l1,t2,15},p3={11,13,5}
pd={tl,t4,19},p5={t1,t4,16,t9},p6={t1,14,t7,t9}
p7={tl,t2,14,19},p8= {11,12,14,16,t9},p9={11,12,14,t7,t9}
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RIFRRGEF RS R AR A FILF, W BN B iR+
LA SITRIAH A XML 3R #ER S A S REREE BT R
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& X X W
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