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Aspect-oriented Approach to ORB Middlewares Development

YOSHINARI HACHISU,* MAsAMI NOROt and HAN-MYUNG CHANGH

The paper describes an aspect-oriented approach to ORB middlewares development. In
general, ORB middlewares are modeled as a layered model. We, however, detected cross-
cutting components in the layered model. To solve the crosscutting problem, we designed
and employed an aspect-oriented software architecture for ORB middlewares. The architec-
ture shows language independent design of a framework and a stub-skeleton generator. The
generator is conceived as an aspect weaver which yields codes including the framework code.
We demonstrated, through the implementation of ORB middleware for XML-RPC, that the
architecture contributes to reduce the effort for the implementation and to build flexible and
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easy-to-modify middlewares.
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Fig.1 ORB middleware.
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Table 1 Characteristics of distributed object

environments.
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Fig.2 Relationship between the marshal layer and others.
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Table 2 Aspects and concerns of client.
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Fig.3 Relationships between aspects of client.
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Table 3 Join points and advices of client.
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Fig.4 Relationships between aspects of server.
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Table 5 Join points and advices of server.
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Table 4 Aspects and concerns of server.
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Fig.5 Development for distributed application.
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Fig.6 Weaver and stub generator.
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1: public interface Sample {

2 int compare(int a, int b);
3: int[] sort(int arl[]);

4: }

07 000000000000 OOOOO

Fig.7 Interface of server object.

1: public class SampleStub implements Sample {
2: private ServerInfo sinfo;
3: public SampleStub(ServerInfo sinfo) {
4: this.sinfo = info;
5: }
6: public int compare(int param_0, int param_1) {
7: /¥x 0000 0000000000 #**x/
8: ClientMarshalStream ms
9: = new XmlrpcClientMarshalStream();
10: ms.open() ;
11: // 0000000000000
12: ms.writeObjectName (sinfo.getObjectName());
13: // 0000000000
14: ms.writeMethodName ("compare") ;
15: ms.writeInt (param_0) ;
16: ms.writeInt(param_1);
17: ms.close();
18: Jxx QOO0 *kx/
19: // 0000000000
20: Connection con = new HttpConnection();
21: // 0000000000000
22: con.connect (sinfo) ;
23: // 000000000
24: byte[] req = ms.getBytes();
25: con.sendRequest (req) ;
26: byte res[] = con.recieveResponce();
27: con.disconnect();
28: /x» 0000000000 #*x/
29: ClientUnmarshalStream ums
30: = new XmlrpcClientUnmarshalStream(res);
31: ums.open() ;
32: // 0000000000
33: int result = ums.readInt();
34: ums.close();
35: return result;
36: 3}
37: public int[] sort(int[] param_0) {
38: /¥ D000 0000000000 #*%x/
39: e
40: [k 0 O0O0 *kx/
41: .
42: /x» 0000000000 #*x/
43: .
44 reeturn result;
45: )
46: Y

08 DOoopDoo
Fig.8 Stub code.
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1: public class SampleSkeleton implements Skeleton {
2: private Sample server(Obj;
3: public SampleSkeleton(Sample obj) {
4: serverObj = obj;
5: }
6:
7: public bytel]
8: dispatch(ServerUnmarshalStream unmar) {
9: bytel[] res = null;
10: unmar .open() ;
11: // 00000000000000
12: String methodName = unmar.readMethodName () ;
13: if (methodName.equals("compare")) {
14: J¥xx 000000000 %%/
15: // 000000oooooooog
16: int p_0 = unmar.readInt();
17: int p_1 = unmar.readInt();
18:
19: /xxx 0000000 **x/
20: // 000000000000 0O0DOooOooOooO
21: int ret = serverObj.compare(p_0, p_1);
22:
23: /#+x 000000000 #xx/
24: ServerMarshalStream mar
25: = new XmlrpcServerMarshalStream();
26: mar.open() ;
27: // 0000000000000
28: mar.writeInt(ret);
29: mar.close();
30: res = mar.getBytes();
31: ¥
32: else if (methodName.equals("sort")) {
33: /¥ OO00000000 **x/
34: int[] p_O = unmar.readIntArray();
35: /xxx 0000000 **x/
36: int[] ret = serverObj.sort(p_0);
37: J¥xx 000000000 #%x/
38: e
39: }
40: unmar.close();
41: return res;
42:  }
43: }

09 OOoooOooooo
Fig.9 Skeleton code.
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Fig. 10 Abstract syntax tree of stub code.
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Fig.11 Abstract syntax tree of skeleton code.
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generateClassHeader();
generateMembers();
generateConstructors();
foreach m in Methods
m.generate();
generateClassFooter();
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Fig.12 Class diagram for stub generator.
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Table 6 Order of method invocation of stub generator
and generated code.
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Class generateClassHeader() 1
(SampleStub) generateMembers() 2

generateConstructors() 305
Method generateMethodHeader() [§
(compare)

Marshal generateCreation() 8010
generateJPRemoteRef() 12
generateJPStub() 14017

Connection | generateJPStub() 20
generateJPRemoteRef() 22
generateJPMarshal() 24
generateConnect() 250 27

Unmarshal | generateCreation() 290 31
generateJPStub() 330 34

Method generateMethodFooter() 350 36
(compare)

Method generateMethodHeader() 37
(sort)

Marshal compare J 000000
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Fig. 13 Framework for remote reference aspect.
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Fig. 14 Framework for connection aspect.
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Fig. 15 Relationships between cryptography and

connection aspects.
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Fig.16 Stub code with encryption and decryption.
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Fig. 17 Sequence diagram of server.

000000000 o0ooooooooooooo
0ooo0oooooooooooooooooooo
O0o00000oooooooooooooooooo
oooo 17
ooooooo
OO0o0ooOo0oO00O0 orRBOODOOOOODOOODOD
000000000 o0ooooooooooooooo
00000 U0o0oooOoooUoooooooooog
ooooooooooooooooo
ORBUOOOOOODOOOO
O0oooooooooooooooooooog
Oooooo0ooooooooooo Java2 SDK1.4
OJaval0 0000000 JCEOOOOOODOODOOR0
OoooooooO 9m
Ooooo0oooooO0ooOOoOoooooooog
000000000 ooooooooooooooo
0000o0o0ooU00ooU0oUOooOoooOoooOooo
000000000000 000O000o0oooooo
000oo0000oooo0oooooO0oooooo
0ooo00ooOoooO0ooOooooOoOoOooOooo
o000 018Wo00o0oooon 200000
o3o0000000 9@
O000ooOooo0oooOooo
O0000D0O00DO 120 JavaConnectionNode O
00 000 JavaCryptoConnectionNode D generate-
Connect OO0 OO0 OOOCOOOOOOOOOOO
OO00o00o0ooooooooooooooo ed

09 O0OO0OO0ODOOOOODOODOO
Table 9 Added lines for cryptography.
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