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A Programing Support Framework for Dynamic Process Deployment

in Ubiquitous Environment

KAZUTAKA MATSUZAKIt and SHINICHI HONIDENt. 1t

Various kinds of application software are getting to be processed on mobile devices. In
ubiquitous environments, in order to compensate resource restrictions of mobile devices such
as monitor size, processes may use external service appliances as a virtual extension (VE) of
mobile devices. When a VE is performed for efficiencies, distributed and concurrent execu-
tion of processes is often required. However, proper programming supports are lacking for
this situation. For instance, to put a subset of a process on some remote host depending to its
user’s position requires programmers to handle location condition managements, distribution
of the process, and concurrency of the process, which can be heavy burden for them. In this
paper, we propose a framework that supports to achieve efficient development for VE in two
points. The first point is a description part that allows defining a strategy for allocations and
scheduling of a process in a declarative and abstract way. The second point is a processing
part that helps to realize the requests written in the form of the strategy. We also show how
the framework contributes to lesson the burden of programmers.
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Fig.1 Target environment example for VE.
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Fig.2 An allocation example.
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Fig.4 An example of distributed and concurrent execution for VE.

//userl O777E9 % ActiveSpace % 1 > A% > 24k,
1 ActiveSpace asl;
2 asl.hasProp("containsPerson", "userl");
3 asl.instantiate();
[Juserl DRIDEGRENY —EREA VARV XL
4 Service servicel;
5 servicel.hasProp("class", "VisualOuput");
6  servicel.hasProp("location",
userl.getProp("location", "room"));
7 servicel.hasProp("resolution", "800*600");
8  servicel.hasMetric("distance", userl, "ascending");
// TOF Y —EXDEET % ActiveSpace HA > X2 > AL
9  ActiveSpace as2;
10  as2.hasProp(“class”, “LocalProxy”);
11  as2.hasMetric("somevalue");
12 as2.instantiate();
/] D HD AV R—% > b EBEIEE S
13 AplicationComponent acl;
14 acl.migrate(as2);
15  acl.start();
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Fig.3 An example description with the Olympus.
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Table 1 Descriptions for allocation strategy.
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public class MyApplication implements
MessageListener {
public void main(){

processInstance.signal();

M+ REBBEEEY HEC, EIBRO

BLabEGEDOY Y VHNERY S ¥/

URL local_proxy = queryProxyAddress(
getProperties(*'spec” ));

if (local_proxy.equals(
getProperties('mobile_device™ )){
processInstance.signal();

} else {
sendProcessSubset(local_proxy,...);
/) E— FRR MTKEBBETTS
fe&, */

processInstance.signal(local_proxy);

processInstance.signal();
processInstance.signal();

}

public void onMessage(Message msg){
if (msg instanceof SignalThree){
A REEEOY Y I TR DAy — IR
AYv Y ERATS. ¥/
)
}
}

public class MyAction implements ActionHandler
MessageListener{
public void execute(){
*REO Y YIRS ¥/
waitSignal(SignalOne, SignalTwo);

originalLogic();

#)E—FTRILTWVBIERICE,
VT FAMEREEET BHLEDMNE
DREITEIMENS */
sendContextDataf);

}

public void anMessage{Message msg){
I ERRITRE
if (msg instanceot SignalOne ){

}

else if (msg instanceat Signal Twao) {
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Fig.10 A description example to realize an allocation strategy.
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Fig.12 An experiment result for processing overhead of

our deployment strategy framework.
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Main Class (A4 Y% SR )

public class MyApplication {
public void main(){

/| TR REREHRHAL
ProcessDefinition processDefinition = ProcessDefinition
.parseXmlString("...processdefinition.xml”); (U

/| FTREREAVREVREET S
ProcessInstance processInstance =
new ProcessInstance(processDefinition);

/] MEPREEM 5 IKAE 's1' [TBFT B
processInstance.signal();
/| TOarny FFal'hExTasnd
/] IKEE 's1' M SAREE 's2' (TEBT B
processInstance.signal();
/]
¥

b

(i)Process Definition (processdefinition.xml)

<process-definition name="MyMain">
/| ERDES3 B TOEREEETS
<start-state name="start">
<transition name="tr" to="s1" />
</start-state>
<state name="s1">
<action name="al"
class="jp.ac.nii.jppm.MyActionHandler" />
<transition name="tr1" to="s2" />
</state>

----| al

----| a2

<-

=== (ii)

<end-state name="end" />
</process-definition>

(ii)ActionHandler Definition (MyActionHandler.java)

public class MyAction implements ActionHandler{
public void execute(){
/| 7T 542 R &tk
¥

013 JBossjBPM OOUOOOOOOOOOOO
Fig.13 Application model (the JBoss jJBPM notation).
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1  <?xml version="1.0" encoding="Shift_JIS”?>
2 <tns:locationPreference>
3 <lpelement id="1lpe—-1">
4 <!'-— 0D0O0O0DOOO00A —>
5 <state>state_k </state>
6 <state>state_k_1 </state>
7 <!-— 0000 —>
8 <location id="1">
9 <local_proxy >
10 <!-— 000000D000000000000 —>
11 <resolveSpec id="rsl” resolver="default”>
12 <enter>start </enter>
13 </resolveSpec>
14 <!'-— 0000000000000000000 ——>
15 <processDefTransfer id="pdt1” preCond="rs1” />
16 <!-— 000000000D00000000000000000000000
0000000k —>
17 <contextTransfer preCond="pdtl”>
18 <enter>state_k </enter>
19 </contextTransfer>
20 </local_proxy >
21 <!-— DO0000000D0OO0O00OOOOOOOO0O0 —>
22 <local_proxy >...</local_proxy>

014 0O0O0DO0OOOODO
Fig.14 An example description of the deployment
strategy.
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