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Abstract

UML (Unified Modeling Language) is a visual modeling language used for specifying, visualizing, con-

structing ,and documenting the artifacts of software systems by various diagrams. It has been widely accepted as a

standard modeling language in both academic and industrial areas. UML sequence diagrams are mostly used in speci-

fying system requirements. By representing interactions ,which are arranged in time sequence,between the objects in a

system,sequence diagrams can construct scenarios indicating the system’s functions. A UML statechart diagram is a
y q g g y g

graph shows the sequences of states that an object or an interaction goes through during its life in response to received

stimuli,together with its responses and actions. It’s useful in the design stage of system development. This essay dis-
g P g g P

cusses the computer-aided transformation from sequence diagrams to statechart diagrams,which can offer strong sup-

port for the transfering from requirement analysis to system design in the software development process. With OCL

(Object Control Language) semantic constrain,a transform algorithm is provided in the paper. And the differences

with the related works are also mentioned.
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* A # M (use case diagram)
+ 2% (class diagram)
%7 B (behavior diagrams) :
4k & B (statechart diagram)
+ 1% 3B (activity diagram)
32 H P (interaction diagram)
- M%i /¥ B (sequence diagram)
+#»1E M (collaboration diagram)
+ 3L H A (implementation diagrams) .
344 (component diagram)
-AC X A (deployment diagram)
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User ATM Bank
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F Display main screen
- Iinsert Card
Request Password
Eneter Password

|___Bad _account

Verify account ;]

__ Bad account message

Print receipt

Eject card
: Request take card
Take card >

>
Display main screen
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AT WF B PR 25 E 69 Fe e 2 BT, X N B AT
BR.EMIEMAEFEXEE.UML £47 -5 ENiET —
TR A EKIES (Object Constraint Language ,OCL),{E A 18t
EEERFAR RO —THIFUER.RIMEHE OCL g
MHEMEBXAR. I EETEIANLHREDE
(state vector), ME3 . E4. BT,
Usler A:l'M Bank
[] Display main screen ]
Insert Card
Request Password
Eneter Password

Verify account

Bad password
Request password

Print receipt

‘+—

Eject card
Request take card
Take card
Display main screen

v

A2

CardIn,CardHalfway , PasswdGiven : Boolen
Insert card(c :card)

Pre.CardIn=/{false

post : CardIn=true

Enter password(p:Sequence)
Pre:passwdGiven={false
Post:passwdGive=true

Bad password()

Pre :passdGiven=true

Post . passwdGive={alse

Eject card ()

Pre.cardIn=true

Post :cardIn=false and cardHalfway =true and
passwdGiven=1{alse

Take card ()

Pre:cardIn=1false and cardHalfway=true
Post :

A3 User 26 OCL 4R

card : Card, passwd : Sequence

Verify account(c:Card.p:Sequence)
Pre:

Post:card=c and passwd=p

Bad account(}

Pre:

Post.card=null and passwd =null
Bad password()

Pre:

Post:card=null and password =null

B4 Bank 2¢fy OCL #43

CardIn, CardHalfway, PasswdGiven, AccountRight, PasswdRight,
Cancel : Boolen

card ;Card, passwd : Sequence

Display main screen()

Pre.cardIn={false and cardHalfway ={alse

Post .

Insert card(c:card)

Pre:cardIn=false

Post:CardIn=true and card==c¢

Request password ()

Pre . passwdGiven=false

Post .

Enter password (p : Sequence)

Pre . passwdGiven=false and p—~for All(p—~include(d) D digit(d))
Post : passwdGive=true and passwd=p

Verify account(c:Card. p:Sequence)

Pre:c¢null and p $null

Post .

Bad account()
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Pre;

Post: AccountRight=false and card=null

Bad password ()

Pre.

Post : PasswordRight = false and PasswdGiven = false and passwd =
null

Eject card ()

Pre.cardIn=true

Post:cardIn =false and cardHalfway =true and passwdGiven = false
and card =null and passwd=null

Request take card()

Pre :cardHalfway =true

Post :

Cancel ()

Pre:

Post: =Cancel =true

Cancel message()

Pre :Cancel =true and cardIn=true

Post:

A5 ATM %8 OCL 43k
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3. UML RREH

UML REEZRESNEERR. TERAkRBRY S
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dial digital (W [incomplete]

( DialTone

Do/paly dialtone

dial digital (n)

dial digital (m
[valid] /connect

connected

connecting
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FAIVTLL ¥ R4 (Transition System) X UML #
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BEFEE o MEXMFHE SD,,SD;, - ,.SD.. REFH k
AR UO) = k.WRSHEMNT .
1. AgE— I xgaE— 1T REE.REBREFE -1
¥ & (initial node) , B X Y4 BIR%
2. X F—1MFESD. 887 j MEE m,m;,---.m,
WA SR O, MmE O 7 SD o 3, M H T AR
AZ @9 Curr: =initial node;
QX FHE m & mi X AR EES,
aAMPI te T, HE AMt)=m,,a(t) =Curr,vs; =u(B
)  F3)3;
bYNPEI sES, W R vs, =pls),vs, Zvs’,, 14 —4
i, H48 A)=/m, a(t) =Curr,B(t)=s,Curr: =s, %35
3;
OHI— P RE s, B u(s)=vs,, HWM—TFH#k,
48 A(t)=/m,;,a(t) =Curr,B(t)=s,Curr:=s;
(D FE mP SN RS E P M E R BB H
b vs Fl vs® S BIHRA vd 1 vd’ ;A0 =/m; ] H M) =
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X A @ #<CardIn, CardHalfway, PasswdGiven>

Requset

D;sapilnay -~ Insert L 0>
< >
screen r—-Lj d r—JL-] 22 Bad
<, 1,0{ a0 } o a1 IS (g JRessword(m 5T password

<t f,f>

Cancel
Take <l'r'r>message
card
Bject
card Eject
A8 A7 card
<f,t,f> <f,t, >

<t, f, >

Enter message

Cancel] password

CAD <t f,t>

f. >

Bad
. account
Print message
receipt
A6 B as
<t, f,t>

7 User XRAREME

K A& ) & <CardIn, CardHal fway, PasswdGiven, AccountRight, PasswdRight, CancelB, cdard, passwd>
a

Display
main Insert

screen\f? card
=

<4166 BgJ

<6666 L0 <GLLLLfew AL e Verify
Cancel Cancel account
<
Take Lf, L1 1,f,e> [§5
card <f t1.f,fcp
Bad

Request

password

Eject <, f (11 fcn

take card card Eject Print account account
- ecei message
[BIO](-—-—-(—I;9 cardgy -2 =

Requset
password

Enter
password

B4 j<ftLLfep

Bad
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8 ATM MR aREN
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& A @ ¥ <card, password>

Bad account

Verify <c. p>

account

Bad password

B9 Bank XtREVIREE
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1. RESEVEIIRES S=Seed . T=4.

2. D\ Seed PR —P KA Sa€ Seed..

3HMBHERNHR O MK ¢« 1§ «(0)=S5a[s].H 2
(O=m, YEXRLEI S..jﬁﬁ S-.j=a(")v¢'%5_‘x‘f§ Oy
B —tEEHR, B A¢)=/m %85,

4 MBFERENIR O ¥ ¢ 1% a(0)=Sald]. H A
W=/m YWELREEI 5.8 S., =) . I HB—XH O,
B— A%k, B A =m 5.

5 MBEWEIAPHEE—FHIFR . ERRSEPRERF
S Sa=(ia() e iale) )RR BRES Sb= (-, B(e),
B ) MBHFERREF M REREEFERE Tab
=y sty o) R IXBERE B b 15 MIHEAT I bo .

MBERFERS , MEINZRE R Tab.

6. MR AL AMEFM— IR T 10,

7. Seed . MMB Sb& S, Seed=Seed ) {Sb} .

8. BUCRARE . S=SU{Sb},

T=TU{Tab}.
a{Tab)=S8a,
B(Tab) =S5,
A(Tab)=m

9. EM LI L3FES,

10. fE X Seed . Seed=Seed— {Sa} .

11. B E2F10. BB Seed=4.

HELEEEAERN ATM REIRSEME105 R,

Display
main Insert

AlBICO |-<2rd

Cancel

Take
message,

card

A2B2CO
Eject

take card
card

A2B2C0 |

A
Bad

card account
lASBIOCOIT—-—WSt A7B9CO k—-(—_-(__iEject A6B8CO Print ASB7C0 Bad A4B6C0|

receipt

account
message

E10 ATM Z2&fREHE
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A®¥SH,
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ay=n(s,Z2,) .3 FREMET.c NETHE DR,
B p=func_name,
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28 j=1.
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