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Abstract Mobile devices and smart phones are the main carriers of service aggregation and orchestration in pervasive
computing environment. Services in pervasive computing environment have diverse forms, including remote Web serv-
ices, local services within devices (such as local app and sensors inside) and context-aware services provided by the sur-
rounding environment (such as environmental sensors). In addition, changing contexts raise new demands for the adap-
tive ability of software itself, but service orchestration on mobile devices is limited by computing power and resources. In
order to solve the above problems, this paper addressed a pervasive computing environment oriented service orchestra-
tion framework on Android platform based on SOA, named ASOF. With the help of ASOF, mobile devices are able to
obtain service templates of required business processes and bind services for abstract services in the templates. In this
way, the devices can perform lightweight mixed service orchestration and dynamically gain the ability to invoke all types

of services in pervasive computing environment. After that,a standard implementation of ASOF based on OSGi Felix
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framework was given and validated by a concrete case.
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1. public class ATemplate extends Template{

2. @ServiceDescritpion{

3. description="“some descriptions”,
4, input={“var”},

5. output={“resultl”, “results”}

6. » AbstractService servicel ;

7.

8. @ ServiceDescritpion{

9. description="“some other descritpions”,
10, input={“varl”, “var2”},

11. output= {“resutls3”}

12, } AbstractService service2;

13.

14, @Override

15.  protected void orchestra() throws TemplatelnvalidException{

16. String var=requestUserInput(“Please Input Var”);

17. ReturnType outputl =servicel. invokeService(var) ;

18. Object varl =outputl. get(“resultl”);

19. Object var2=outputl. get(“result2”);

20. ReturnType output2 = serviceZ. invokeService ( varl,
var2);

21. showMessage(output2, get(“result3”));

22. }

23.}
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1 e Temlate Fetching Phase ---—--- [ Service Invocation Phase «------

2 BuyBookTemplate jar loaded. 10 [ IPSLocatingjar fails.

3 --—-- Service Injection Phase ~----— 11 | IPSLocating jar uninstalled.

4 IPSLocating jar loaded. 12 | GPSLocating jar loaded.

5 LatLong2String jar loaded. 13 | GPSLocating jar invoked successfully.

6 phoneNumber.jar loaded. 14 LatLongZSmng jar invoked successfully
7 buyBookFromaA jar loaded. 15 Number.jar invoked

8 thirdPartPayment.jar loaded. 16 buyBookFromA jar invoked successfully
9 - Service Invocation Phase ------- 17  thirdPartPayment.jar invoked successfully.
10 IPSLocating.jar invoked successfully. 18 - Uninstall Bundle Phase -----

11 LavLongZStnng Jar invoked sucoessfully 19  GPSLocating jar uninstalled.

12 phoneNumb _|ur invoked . 20 LatLong2Stringjar uninstalled.

13 buyBookFromA jar invoked full 21 phoneNumber.jar uninstalled.

14 thirdPartPayment.jar invoked successfully. 22
15 =eememm Uninstal! Bundle Phase ----uex 23
16 [IPSLocating jar uninstalled.

17 LatLong2String.jar uninstalled.

18 phoneNumber.jar uninstalled.

19 buyBookFromA jar uninstalled.

20 thirdPartPayment.jar uninstalied.

buyBookFromA jar uninstalled.
thirdPartPayment.jar uninstalled.

@ (b)
[ Service Invocation Phase ---—--- [ J— Service Invocation Phase «weeen
10 IPSLocating.jar invoked successfuily. 10 [ IPSLocating jar fails.
11 LatLong2String jar invoked successfully 11 | IPSLocating jar uninstalled,
12 pl jar invoked 12 | GPSLocatingjar loaded.

huyBookFromA Jar fails.
buyBookFromA jar uninstalted.
buyBookFromB jar loaded.
buyBookFromB. jar invoked successfully.

13 | GPSLocating.jar invoked successfully.

14 LalLongZS'mng Jar invoked SUCCESSTully.
15 ber.jar invoked ly.
16 buyBookFromA Jar fatls.

17 thirdPartPayment.jar invoked successfully. 17 | buyBookFromA jar uninstalled.

18 wmeeeer Un_inst.all Bu_ndle Phase ------- 18 | buyBookFromB.jar loaded.

19 IPSLocating jar uninstalled. 19 | buyBookFromB.jar invoked successfully.
20 LatLong2String jar uninstalled. 20  thirdPartPayment.jar invoked successfully.
21 phoneNumber.jar uninstalled. [ G— Uninstall Bundle Phase -

22 buyBookFromB jar uninstalled. 22 GPSLocating jar uninstalied.

23 thirdPartPayment jar uninstalled. 23 LatLong2String jar uninstalled.

24  phoneNumber jar uninstalied.
25  buyBookFromB.jar uninstalled.
26  thirdPartPayment.jar uninstalled.
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