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Automatic Composition of Web Services
using User Operation Sequence
Hironobu MIYAURA
Abstract
Many Web services are available now. A Web service, which has a machine-
readable interface, is a service that can be used by software programs. Because
of having a machine-readable interface, a Web service can be regarded as a
component. Composition of two or more Web services enables us to make a
new service. The composition of Web services are starting to be put to prac-
tical use. Previous researches focus on execution or feasibility of Web service
composition process. Web service composition process describes a process of
composing Web services. BPELAWS aims at execution of Web service compo-
sition process. Planning focuses on full automatic composition of Web services.
Both approaches do not give priority to easy-of-use of Web service composition.
Therefore it is time-consuming and difficult for users to compose Web services.
In this research, I deal with the following two problems that are obstacles for
users to create Web service composition process.
1. The necessity of learning a new interface

Existing systems use user interfaces such as workflow chart etc. in order

to create Web service composition process. Because ordinary users do not

use these new interfaces, he/she must learn how to use them.

2. The necessity of learning workflow

Workflow description languages like BPELAWS etc. are used so as to de-

scribe Web service composition process. Because workflow is used to de-

scribe it, he/she must learn how to describe procedure by workflow.

In this research, I use web user interface and apply” Programming by Ex-
ample” method to the composition of Web services to solve the above issues.
Programming by Example is a way to program on system’ s own user interface.
The system first records example of what program should do, then creates a
program using the example, and finally makes it possible to execute the pro-
gram again. Concretely speaking, the following two methods are used to solve

the above-mentioned problems.



v

1. Use of already-known interface
Web user interface, which allows operations like click of a link, click of a
button, copy & paste, and etc. that a user is usually performing on a web
browser, is used. These operations are known operations that users usually
perform. By this, extra cost of learning a new interface is spared by using
a known interface.

2. Composition of Web services using user operation sequence
The system records user operation sequence on web user interface. The
system regards these operations as an example and creates Web service
composition process using the example. Consequently, user can create Web
service composition process without the knowledge of workflow.

In this research, I made sample web pages containing metadata and de-
veloped a system that puts the above-mentioned methods into practice. The
system records actions which include click of a link, click of a button and copy
on web pages as user operation sequence. Then, it creates Web service com-
position process based on this user operation sequence. Metadata of the data,
which the user used in the user operation sequence, is assumed to indicate in-
tention of the user or why the user used the data. It is considered that intention
of operation is same even if the data used by operations is different as long as
metadata of the data is same. This means that data is parameterized or gener-
alized by metadata. As a result, it becomes possible to change the input data
when the created Web service composition process is executed. I created Web
service composition process and executed it with the implemented system. It
becomes possible for even users who did not have special knowledge to create

and execute Web service composition process by using the system.
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