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Design of automatic code generation algorithm based on
concurrency semantics of activity diagrams

WU Xiang-hu, QU Ming-cheng, LI Jian-Zhong, WANG Zhi-chao

(School of Computer Science and Technology, Harbin Institute of Technology,150001 Harbin, China)

Abstract; Compared with state diagram, activity diagram can be used to display the concurrent behavior of

program in a more natural and intuitive way. Six primitives of initial, fork, join, flow final, activity final and

activity were selected as the basis for graphical modeling and automatic code generation. A XML document for-

mat was defined to describe the activity diagram, then the XML document was parsed based on DOM, after

that original activity diagram was split into separate activity sub-diagrams; and then each activity diagram was

parsed into a number of processes and semaphores and codes. The methods and algorithms proposed were test-

ed by designing and implementing a software system and good results were achieved, it showed that the meth-

ods and algorithms were right and effective.

Key words: automatic code generation; activity diagram; concurrency semantic

T UML B2 A 0RS B sh b plt > e —
DL UML BB 0 e s, v] DA 34 2 2 R G 4%
4, I [l st {4 88 T AR v 2 U O R AR [ B
A AR L N TR S A4S B B A T
I-Logix, Rhapsody LA K¢ K& T i 2 i ARG AR B T
HAR 8 TR 7

AT, 78 I F 1 o B 8 E RS B DR AR
BAC T 3 A Hp DR 285 T gl A 1 Sk A 1 T2 7Y

Wi BEER: 2011 -03 - 14.
EEWA : EESHEAVR LRI %) H (2005AA742013) .
EZF B : RMIE(1968—) , 5, Hifz;
ZREEp (1950—) , 55, B2, LA Uil
BIS1EE: AL, qumingcheng@ 126. com.

FRRSHESR , T AE 2 18 A5 3 1) PR A 732 8 I H 2 Pl
AR TR AR L. PR A RS B O K i i 5 v
AR RS , BT LA LR 285 P81 A AR AE 22 (4 A 58 1
TS T IR AT 55 88 R G B S AN
U UML 35 3h o] A SR R R 4 AT
T CRSFIF L TGS, 7T ME R 2 4801 & 1
A HFEE T RENE R EOA I AR X I R T B
HEAT I B SR AR SOR FH TG Sl Y fork Ljoin (ac-
tivity . initial , activity final . flow final Z£ 6 4~ [& JGK
TR R G I AR AT . R T Bl A A oy T
1 )5 BRI ) 055 R 52 B A URE e AXAS 14 H
B BETA SR TT & 0 S5 AL R S8 UG 1 At



- 86 - /E R/ S N A NI B

CHENE

PR, [ e B T B o i o7 i ARk i 1
it AR
| RitER

ASCH X UML 3 gh 64 7404, it 528
T—A~Lh UML 3 30 & R Hehly, 24 70RS B 3h A4
FFRUER R SE. RGEEEL T shig i) 6 4~Eloo
YEREAREIC, /3 7] initial flow final | activity fi-

nal ,activity . fork . join.

RGN 1 PR,

‘ﬂ%DOM&*%XMLY#*%ﬁﬂEﬁAﬁ%‘

'

\ ST ST 4 e 3 T

.

WA A A 3

e
itmagvem g !
D[ i s pie L
| v :
Ul oin oo e seom |y
| v l
: AEAE T B activity 1504 |

|
! |
| [
: [

A A 5 i ActivitySem

v

| EBE RS

E1 WiERGLERE

RARGE PG B H XML Al P JBARICIE & ok
ik G S E AT LG i DOM B A XML SCf
AT AR IR 25 ) 2 A R 8. PR AT MR 0k 7 XML
RS B3 15 Bl AT AT LS o S A kS ) 1 Bl .
Z e AR B 38 K A — A1 1 S R e AL
R [N 000 33K 6 A AT I S s o )
S IR R HEREFE i B A LA
ARICHEFE java il 5 08 BARMUAS, d T35k 198
JIE  AXESRASAE HAl - 5 s AT 9 HAtE HE
2 H AR,

2 &z E ey XML 3%

UML 5 g f&ll Ui i XML il BARicia 5
PEATHER (48 34, IF H ol UM T DOM $AR 4T
XML SCHFARAT BB AR 0 B 45 44, A Ar 45 21
REAR 285 F 38 5 TE 2R < DA root 5 ;54 AR T 5, AR
TR — 20 B LIS sl A S A, Hedh e
AN W Z 5 3N IR L SR activ-

ity R CERE).
XEFIEL 2 iR s 14 2l P ASSORSE L3 i
L RE RN, 2274 e PRL 37 75 8% B2 ) XML AR

451
sd Dynamic Vi.,/
Nel —
//7 Node4
e
A%
/// Ndde9
Nodé3
f d))/ Nodel0
structure ( )
®
Ngtﬁ Nodell
——
Node7
B2 —AEZELG
)
root
;'_/
| | | | 1
s N
[%‘:44] TR [ml-z] [J‘ﬂ6—7] [@8]
\ J
| |
f 1 | ]
e ~
[*ﬁ,@] [*ﬁ»ﬁl()] [ﬁﬂin] i29-10 %10-1}
_ J

B3 ROIESHE ET X R AR 454

I 2l PR R R ) 80 A5 E L
W

7 /& ;struct node {int id; String kind; }
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<root >
<mnode id ="1" type = "initial" > </node >
<node id ="2" type = "activity" > </node >
<node id ="3" type = "fork" > </node >
<node id ="4" type =" activity" >
<node id ="9" type = "initial" > </node >
<mnode id ="10" type = "activity" > </node >
<node id ="11" type ="final" > </node >
<edge from="9" to="10" > </edge >
<edge from="10" to="11" > </edge >
</node >
<node id ="5" type
<node id ="6" type
<node id ="7" type
<node id ="8" type

"activity" > </node >
"join" > </node >
"activity" > </node >
"final" > </node >

<edge from="1" to="2" > </edge >
<edge from="2" to="3" > </edge >
<edge from="3" to="4" > </edge >
<edge from="3" to="5" > </edge >
<edge from="4" to="6" > </edge >
<edge from="5" to="6" > </edge >
<edge from="6" to="7" > </edge >
<edge from="7" to="8" > </edge >
</root >
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root f£A Root[ ];
while( ! taskQueue. empty( ) )
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tmpRoot = taskQueue. front( ) ;
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taskQueue. pop( ) ;
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return Root[ ] ;
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class Thread

|
public LinkedList <id > idList;
|
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class Node {int id; String type; Boolean tag; |

class Edge {int from; int to; Boolean tag; |
SEPORETE 31 AR 20 O A T R R R SR
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H7 I W41 ArrayList < Node > il ArrayList < Edge > ;
T 7% LA root Jg AR AR
Node temp = 24 Hijji 3 21| BB B 57 1505
temp. tag = false;
if (temp J2 15 3 T EIBIF 5 )
ArrayList < Node > . add( temp) ;
if (temp 21 3 T FI B9 )
ArrayList < Edge > . add (temp) ;
8 T LA root SR
|
Node temp = i Jy 21| /47 55 5
if (temp.tag = = false)
{
idList = new ArrayList <int > ;
idList. add ( temp. id) ;
while ( temp ASJ& join  fork BY, initial )
{
int nextid =0;
boolean flag = false ;
for each edge in ArrayList < Edge >
{
if(temp. id = = edge. to)
{
nextid = edge. from;
flag = true;
break ;
f

}

If(flag) idList. add( nextid) ;
f
while( temp A4 join fork BY, final )
{
int nextid =0
boolean flag = false;
for each edge in < Edge >

|
if(temp. id = = edge. from)

|

1
nextid = edge. to;
flag = true;

break ;

|
f

If(flag) idList. add( nextid) ;
f
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B < root 15 8, 1 B P AR Y A5 s join 43 8 ; BERRELAL Thread ;
B < 2 H AR S, Sem + join 5 id
SemCompiler( )
{
int count =0
For each thread in ArrayList < Thread >
{
if (thread #%J5—~77 &5 Node. type = = join) count + + ;
initial Sem = count;
/7RI join 45 14 J5 SRR
Thread nextThread ;
for each thread in ArrayList < Thread >
{
if (thread 5 1 4~15 &5 Node. type = = join 7))
f
nextThread = thread;
break ;

|
I

A sem +id. java;
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public class Sem6
f
private static int semaphore = 2;
public static synchronized void release( )

!
--semaphore ;
if (semaphore = = 0)
{
Thread6_7_8 thread6_7_8 = new Thread6_7_8( ) ;

thread6_7_8. start( ) ;

|
|

E

43 HFEFER activity TR NENRESE
ActivitySem

FRIL A, AS SCIRIAE 4 R SR Bt R, x4
—MRE TR activity 35 SWAE R —ME T,
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public class ActivitySem4 ()
{
private static int semaphore = 1;
public static synchronized void release( )
|
--semaphore ;
f
public static synchronized int test( )

%

return semaphore ;
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I3 M B

X BEREEE A A2 N java AU ) 5575 Thread-
Compiler( ) RIS AN

HA - EREAY Y S BERR idList
el - BER A AR B H AR SO
ThreadCompiler( )
{
AR A i 4 ML B S
List <Node > trlist = idList — > next;
While(trlist | = NULL)
f
Node tempnode = trlist — > node;
switch (tempnode. type)
1‘
case: fork
BB S 5
break ;
case: join
X Sem--;
break ;
case: activity
idList. add ( tempnode) ;
f(CHIRETIED) I ActivitySem;
break ;
case: final
B A return;
break ;

|
1
i

trlist = trlist-next ;

!

trlist = idList — > next;

While(ulist | = NULL)

{
Node tempnode = trlist — > node;
if (tempnode. type = = activity)

|
B activity H1 ) EAARPIZ 5
if(fHinETE)
|
BHAFEPLL initial SAEAAE RIS SIS ;
|

|

i

trlist = trlist-next ;

}
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//Threadl _2_3. java
public class Threadl _2_3 extends Thread
i
public void run()
{
activity2 () ;
Thread3_4_6 thread3_4_6 = new Thread3_4_6( ) ;
thread3_4_6. start( ) ;
Thread3_5_6 thread3_5_6 = new Thread3_5_6() ;
thread3_5_6. start( ) ;
f
public void activity2 ()

{
f
!
//Thread3_4_6. java

public class Thread3_4_6 extends Thread
{

System. out. println( " activity2 tun" ) ;

public void run()
{
activity4 () ;
while ( ActivitySem4. test( ) ! = 0)
f

|
§

Sem6. release( ) ;
f
public void activity4 ()
{
System. out. println( " activity4 run" ) ;
Thread9_10_11 thread9_10_11 = new Thread9_10_11( ) ;
thread9_10_11. start( ) ;

|
|

|
i

//Thread3_5_6. java
public class Thread3_5_6 extends Thread
{
public void run()
{
activity5 () ;
Sem6. release( ) ;
f
public void activity5 ()
{
System. out. println( " activity5 run" ) ;

!

!
//Thread6_7_8. java
public class Thread6_7_8 extends Thread

i
public void run()
{
activity7 () ;
return;
!

I
public void activity7 ()
{

System. out. println( " activity7 run" ) ;
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