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Abstract: In the process,0 1-dtiven development, automatic tools are usually used to generate code frameworks

in order to reduce the bu velopers. This paper proposes a method to automatically generate code framework
based on activity diagram uence diagram, and a prototype tool is developed based on this method. First, this paper
gives a formal expression of activity diagrams and sequence diagrams; secondly, three algorithms for realizing automatic
code generation are proposed based on the activity diagram and sequence diagram. The algorithm uses activity diagrams
to describe the internal activity sequence of the object and uses the sequence diagram to reflect the interaction between the
objects; finally, a prototype tool is given to realize the automatic conversion from the model to the code framework. This
work can ensure the correctness of the conversion and improve the efficiency of software development.

Keywords: model-driven development; automatic code generation; formal methods
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Fig.1 Examples of an activity diagram and two seq
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ati

3 A4 RN (The rules for code gener
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F, ETXFECR, HEHMHEL T B G
Je, GlT—FRTSAE BREL, RSN
FEFIBAIRITE BT KR s W N Ak, T ool
T B R AR B 3 A A
3.1 AR R EL

FEUMLIE e A HE SR A A% L )8, 32 B e (5751
B bt i — A, SRIGIER——X, T IEES)
IR RS s S JavalB ) Z AR, FHESAH T4
MCEI TG

B RGN R RS, AR avals 5 s 5%
s PRekBg: ¥ > A “HIHERERET

244 (BT A S B R B A ) R I Bl RURTE B, T RA

(1) vxeAO, x SDn: g(x)=boolean x();
(2) vxeAO, x SA\Dn: glx)=void x();
(3) wxeM, x=(s,0,,0,): g(x)=0,.5(),

145 T IE ST SN S B Tava AR B3 40 B %
B 2R A R B i AR TG SR BTG BT R, W] AR A
G RE AT 26 — AR AT BT RS A
TR, B R S — MR ER A, AR ZE Sl
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VR IR BB R 2, 2 AR AR B ek O i A2 DU [ Y
TR, AT LAE S T B A K 10 5 S5 O G AR R
W7, R E RO RIS R R T

FR1EDTAFEENEEAN

Tab.1 Transformation rules for action nodes and messages

Yimidem SEREACHY

boolean x()

void x()

3.2 HEiRigit

AR SCHY B AR A BRI, B A KR U 3 Bl Y
TR BT R LA T A& 27 R BB R G 26 A B AR RS HE S T iy
w5 FRBONER R IATZ S, FRE R R0 B R 2
[F1) (¥ 38845 oF 58 35 7 VA TR o BE T G I6 bR Blomap ARG AE A
Mg, AL THEEIGed(AD, ser)), HIE2Sc(AD)FH
3Gel(AD, set,,lp,AD_code), JTSEBUMTESNIE H 3RS,

FYEIGed(AD, ser) I TAERURSHESE iy 36 3, AnE2
FR. BN B EADFI T B AR, % o)
KADXH A A RBAD_code, T THI % H B 1 BLARfRE

551 AT ARG H A 3 B 2 F R A N Y Javatl, 5
2—13 47 s S E P TR T ST e, e, BB3—6 1T
SRR ETE ST RS, IR ET R RIS R
BAT R AAAAFIZE, MR R 2658 s 567 1T iR
IINZTG ST R X A s 5 8—12 17 2 im i S R $lomap F-4%
Fset, " TAGALIG Zh BT s AR U], ELIR %R 0



5246581

IS BTSSR ER E SRS A AL 37

E B EE, AR SR, $14—15 172 M
HEZEH S MMainZs, 7 B E AR IImain( i, BEEHH
HE R JavatCIHESE,

Algorithm 1 4§25 X Ged
Input:
—MN&EHEAD = (A, AO, Dn,Mn, Fn,Jn, R, Ia, Fa)fl— A8 frset, =
{map(z)|lz € AO}
Output:
ARIGHELRAD _code
1: QI —AJava i, AE S B ) 4 <7 i 44, 1CAEAD code;
2: for each x € AO do
3 PUINZIE IR R3S B CFz_obj:
4 if AD_code %Az objX then
5 [l AD_code B M _obj%;
6:  end if
7. [z_objRHFENg(z);
8:
9;

if map(z) € set, then
for each m € {(a,b,c) € M|b= x_0bj} do

10: filg(a) P Me.a();
11: end for

122 end if

13: end for

14: [ AD_code P IRMM ainé, 3 HAE M ainZ i Mmain() )72
15: 4iitHAD_code;

B2 A& s fokl

Fig.2 Algorithm 1 for generating class definitions

R E G, WEEEX R ELA T
P SCHIER (B e R R bR 1268 L 7k
B, HERCPIE %A RARMHITER. b T HER AT 3
FIFGR . Be8E, MB35, FAXPURRRIREOL, RS54
H T BEE2Sc(AD)FISEE3Gel(AD, set,, Ip ,AD_code) ﬁ?
main()77 & R R T2 48 .

FR2Sc(AD) 2 T Hb il sh g3, TR fES
PATHTE S 5, MEBFR . ZERAESIFAD A RA,
HADFTA TR IS S5 A5 lp. AR i AD Y
B, FE200% R ip=Sc(AD)={b,q & TH S B
fERE

Algorithm 2 $RHFEZE T IS Ny \\
Input: “
—AMEBIEIAD = (A, AO, Dn, Mn, Fn, JAR, Ia, Fa)

Output:
AEBR P RTE B AR Al
1 W —AMEE D, Rl = 0;
2 HH— ARG s, L = 0; //AFTHOBIG 9 L
3: Function DFS(z,y)
4: for each z € z° do
5 if z ==y then

6: lp=IpUs;
7 s=0;
8: return Ip;
9:  else if z € Fa then
10: s=0;
11: break;
12:  else
13: s=sU{z};
14: &=
15: DFS(x,y):

16:  end if

17: end for

18: end Function

19: for each x € Dn do

20y = [%]; //ZER ORI B AP I iRy
21:  Ilp=IpUDFS(z,y);

22: end for

23: Ip=1IpN AO;

24: §iittiip;

3 & IRy k2
Fig.3 Algorithm 2 for finding circle

B2 170 5E LR GIpHs, HHLpHsAZ, 5
318 474 T — MR eI B, FIWTDFSER AP
— ARG BT AR E S ZMAREIET A, RIS T AMEA
ZIAFTEEE R A, WRAETE, MR o2 B BT A 5 R
EASIELGEA ., 551922 172 7 1 3 B i B A 181
o, FRESETRTAIR, I EARUCREER 1 mf i 4
GlpH, H2324TRBEERGp TRITAEI A, REHH
A G,

ETEYEIRELE, BEHE3Gel(AD,set,,Ip,AD_code)n] YA
B AT IESE , WNEIAFTR ., %AV LA 3 R AD IR A
WG UG R Gser,, TR MR S IpBE LA BIR
PHEZE A, T4 s R I A SR IR R RS AESE . R

HIR SRR B R
Algorithm 3 7 @‘ 1 &

Input:

~4 AD = O. Dn, Mn, Fn, Jn, R, Ia, Fa),~Mfrsety = {map(a)|z €
AORRMEAISR Sc(AD)HIAD code

Output:
WA S HESR AD code

I: %H{l‘m'T'TFM(E.ih.ﬁ‘i:[@Ji&ﬁﬂﬁ.‘i&ﬁ%{?al,@nl =0;
2: for @ach x € setx do
if x € AO then
if BUEIELERIT LS main’ then
[lmain() P Mz obj.z() i)

(3 else

L8 FIRE SR EEPAT FAR A MRRRER, %R run() 7 i
thifz.obj.z()i4);

8 end if

9: Lsety = a° JRFIF238;

10:  else if x € DnjfHa® € Ip then

1 if BAE LT R FEA main’ then

12: [almain() ¥ Mwhile( )il 6);

13: else

14: FRB SR EEAST ORI AMFRIRIK, WERWrun() T 3
R Mwhile() i 6);

15: end if

16: Zal =alU{z};

17 Lsety = a° JREIG2;

18 else if x € DnNal then

19: Bsety = a° JR[IH2L:

20:  else if « € DnJf[la° ¢ Ip then

21 if BUE AT MR EN main’ then

2% Temain() bl f ()il &)

23 else
2 RE G P IELEART AEREE A I QR 12 M run () 7%
I ()it 6

25 end if

2: Brsety = 2° JA[IF23;
27 else if @ € Mn then

28: Asety = 20 A28
20:  else if « € Fn then

30: while [2°) =13 1 do

31 G TR Il 1 0%
32: |z°] = =3

33 end while

31 F QR i B main” SIS R ;
95 Dsety = a° TP

36:  olse if @ € Jn then

ar while ENANA do

3s: HRIRR2ERL R

39: if BAERTHAIEA N main’ then

10: Fmain() R INBAERIT R 4 Goin();
a1 end if

a2 PR 2 for iR ik;

a3 end while

“ sety = 2° EEIF2:
45 else if # € Fa then

16: Bt 40 for RFRA:
ar: - end if

a8: end for

19: i1 AD.code;

B4 A mMATE B0 H k3

Fig.4 Algorithm 3 for generating execution logic
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PAT), RIGFARSHER N T — MR, ST Lk RiE,
HERNNE; TEEE45—481TH, YAl fU & LT sl
AT E TR, 5549 174 iR 5 BT se S HESE,

gi b, BRI FERRIEAOMser, T TTE, é&&ﬂ‘]
RdiER], HEEZRE RO xn), Hiia

SAOHT S

AR, BIRWHYTCER ML, SIR3 R il oy i 3 B i B A
o, AR TE 5 LA ORI A BT 38, HCTRI 2Rl
Olaxr), HHaFRAOTHITT AL, rfRRIPHTTRNEL
TERAFTF LI BTIT B, B UMLIE R ARE TR KB T2 01,
FIT AR i 5 I P R AR R A BR A, TR R GO FE 23 R
I X AN A N R P IS HESE

Bl4: FESHERIGHELR R E L Bk, BR2AANE3E
Wi, BIAD_code=Gel(AD,set,,lp,Ged(AD, set,)), F:HADY
()i iEsE, set,={map(c), map(p)}, B4 51X}
E1(b), E1(c) T ESD,FSD,, set,={a} N 2X} i)
EIADH WIS MR B A, [p=Sc(AD)=1{b,q} F/RADH T i
SRR LRI RS .
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1 /R
2[] public class AD { //ZF X
3 void a();
4 boolean b();
5= boolean c() {
6 x.c1();
7 y-¢50)3
8 }s
=] void p() {
10 z.p1();
1 - ]
12 void d();
13 void e();
14 void g();
15 void h();
16 void j();
17 void k()3
18 -3
19 [-] public Main {
2 | /EEFH
21 Ly

2 //EREBER
Main::main(String arg[]) {
AD.a();

para_1=AD.b();
while(para_1) {
AD.p();

.e()3// S 1
AD.g()s3// Ffmain 2
t1.join();//AD. h() ZEEt1F
AD.3()3

}
AD.k();
exit(0);

w %5 ;UMLE &R R ADAE 2R

Gig A code framework generated by a UML diagram
581 T E(Prototype tool)

v  ETIFRZEGIS(https: //gojs. net/latest/index . html),
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Fig.6 The transformation interface of prototype tool
5 Z5ig(Conclusion)
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