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Abstract: This paper analyzes the effect of Container style middieware on the structure and performance of
Component-based system based on architectural patterns, and proposes an approach integrating Container style
middleware components and their interaction relation into the application UML (unified modeling language) models.
The performance model derived from the integrated UML models can reflect the impact of middleware. So, analysts
do not have to know the internal details of middleware at performance modeling. The architectural pattern-based
method can be extended to deal with various style middiewares. In the paper, the proposed approach isillustrated by
a case study.
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, . stub stub_init
) . UML ,

Parsing XML-based middleware usage describing file;
Obtaining integrated UML Collaboration {
For each interactionComponents element {
find original collaboration between clientComponent and server Component and delete it;
For each service element { create service component according to serviceName attribute;}
create components instanceHandler and stateHandler;
If invocationType between clientComponent and server Component is remote {
create components stub, invocationHandler_client, invocationHandler_server and Container;
create client-server collaboration relation in turn, among clientComponent, stub, invocationHandler_client,
invocationHandler_server and Container;
create chain of interceptor collaboration relation among Container, serviceNamey), ..., serviceNamey_1),
instanceHandler, stateHandler, server Component;
} else {/*if invocation is local, only service components are added*/
create client-server relation between clientComponent and Container, chain of interceptor relations
among Container,serviceName,y,...,serviceName,,instanceHandler ,stateHandler and server Component;
h
}
}
Obtaining integrated UML Activity diagram {
For each invocation between clientComponent and server Component {
find transition referenced by this invocation (say original transition) and delete it;
find source and target partition, source and target action of this transition;
If invocationType is remote {
If stub not added {/* before the first invocation, adding stub initializing*/
create partition stub and action stub_init in stub;
find starting state s of partition clientComponent, and target of transition starting in state s; (say S')
create transition s—stub_init—s’;
b
create action stub_req in stub, partition invocationHandler_client and its action marshaling, partition
invocationHandler_server and its action unmarshaling, partition Container and its action parse;
create transition source—stub_reg—marshaling—unmar shaling—parse; /*redirect the call*/
h
For each service sub-element of services element
create partition serviceg, and actions “waiting” and “serviceg;” +*handling”;
[*adding interaction rel ations among these service partitions*/
create one join in service,), one input coming from action “waiting” of servicey), another input coming
from action parse of entry, and output pointing to action service)handling;
Fori=2ton{
create one fork in service;_y), input coming from action service;_yhandling of service;_s),0ne output
pointing to waiting of service;_y), another pointing to waiting of service;_y);
create one join in partition serviceg;, one input coming from waiting of servicey;, another input coming
from fork in service;_y), and output pointing to action service;handling;
h
create partition instanceHandler and its actions waiting and instanceHandling, partition stateHandler and its
actions waiting and stateShift;
[*adding interaction between the two partitions resembles that of above service partitions, here omitted*/
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[*finally, adding invocation to business method of serverComponent*/
create transition from action stateShift of instanceHandler to target action of original transition;
if invocation is synchronous {/* the response also need to redirect*/
find transition representing response, source action (say rs) and target action (say rt) of the transition;
create actions marshaling in invocationHandler_server, unmarshaling in invocationHandler_client,
entry_reply in Container, and stub_reply in stub;
create transition rs—entry_reply—marshaling—stub_reply—unmarshaling—rt;
}
}
}
Obtaining integrated UML Deployment diagram {
find node containing clientComponent and server Component in deployment diagram;
if invocationType is remote {
add components stub and invocationHandler_client to node containing clientComponent;
add components invocationHandler_server and entry to node containing server Component;
b
add components instanceHandler and stateHandler to node containing server Component;
For each service sub-element of services element { add component service; to node designated by host;}

}

; SPT 3
[17]. .
UML LON )
5 EJB
, EJB .client
CustomerControlBean , , E-mail
; ; , .EJB UML 4~ 6
3 ,

{componentlnteractions clientComponent=Client serverComponent=CustomerControl Bean)
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(invocation transitionl D=t01 invocationType=remote instanceHandling_time=0.8ms
stateHandling_time=0.2ms)
(isRemote stub_Init_Time=3.2ms stub_req_Time=0.1ms marshall_Time=2.1ms unmarshall_Time=2.3ms
parse_time=0.5ms stub_reply_Time=0.1ms entry_reply_Time=0.15ms/)
(services)
(service serviceName=SecService serviceType=Security host=serverNode serviceTime=3.3ms/)
(Iservices)
(/invocation)
(invocation transitionl D=t2 invocationType=remote instanceHandling_time=0.8ms
stateHandling_time=0.2ms)
(isRemote stub_req_Time=0.1ms marshall_Time=2.1ms unmarshall_Time=2.3ms parse_time=0.5ms
stub_reply_Time=0.1ms entry_reply_Time=0.15mg/)
(services)
(service serviceName=TxService serviceType=Transaction host=serverNode serviceTime=6.5ms/)
(Iservices)
(/invocation)
{/invocations)
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