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Abstract

M ashup as a pattern for end-user applications is in the ascendant w ith the W eb applications are
w idespread em ergence. How to search for the novel and the suitable application of m ashup becom es an
urgent problem to solve. This paper presents a new m ethod based on frequent m ining of M ashup
app lication. It is based on frequent analysis in order to find the core data set. To get novel m ashup
application services on the basis the core date sets. Firstly it is based on its structural param eter
inform ation ofthe interface describing docum ents ofthe w eb app lication, to find core data sets for frequent
related w eb application. Then according to the output of application in heterosexual to filter the related
W eb application .Finally obtained M ashup W eb application sets can be obtained.
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1. INTRODUCTION

M ashup @B raga, 2008) is a web application pattem for
the end user. It creates a new web application by
aggregating the existing web content or service, offering
aggregation service for users individual requirem ents to
satisfy the diversified dem ands. M ashup as a kind of user
personalization resource polym erization technology has
been w idely used. A in ing atw eb data source, opening AP,
W eb Services, etc. the existing developm ent ols, such as
IBM QED W iki Yahoo! Pipes, M icrosoft Popfly provide
programm able extension. Encouraging the third—party
developers and users to reorganize the existing resources
w ith nnovative w ays and build M ashup application service.

The M ashup application processes, integrates, and
further utilizes the existing inform ation from multiple data
sources (ublic APIs, XM LRSS/ tom feeds, web services,
HTM L) to generate greater value. The key of M ashup is
innovation, that is, how to integrate multiple application
services into new applications, t© achieve the effect of
1+1>2. A t the sam e tim e, w ith the developm entofweb 2.0,
M ashup applications are grow ing rapidly. A ccording to the
records of program ablew eb.com, from M ay 2007 to A ugust
2010, the API exposed in netw ork increased from 431 to
2306, however, the number of M ashup applications
increased from 1900 to 5632. Thus, how to discover novel
and polym erizable M ashup pattems from these m assive
W eb application services becom es one of the m ost urgent
problem s to be solved.

Currently, the research work of M ashup mainly
includes M ashup data conversion and integration, M ashup
system design, M ashup platform and tools etc. ref first
pointed out thatM ashup is to integrate m ultiple inform ation
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sources o create a new W ebsite or netw otk applications.
Based on this, ref mentioned the basic architecture of
M ashup on sem antic W eb Services, which is divided into
service providing layer, sem antic adding layer, M ashup
layer and service consum ing layer. A in ing to the problem
of web service M ashup, ref references W SDL in SOA and
ontlogies used in autom atic web service com position, and
proposes a M ashup fram ew ork based on RESTful W eb
services. There are also some M ashup system designers
used inquiry m ode to integrate data from multiple sources.
In order o integrate m ultiple Feed sources that change w ith
tim e, J. Tatem ura et al ref proposed to use a continuous
query on these Feed sources to capture tim ely and integrate
results. ref regarded M ashup as a dynam ic network
com posed of a set of interactive com ponents, which was
regarded as a relational database. The above w otk m ade in—
depth study for the M ashup construction and fram ew ork.
How ever, how to choose the right service for the integration
and how to find new, available service m odel, which are
stillunresolved problem s.

0 bserving the currentM ashup applications, w e can see
thatm ostof the applications are builtaround som e core data,
such as geographic applications centered on location data,
shopping applications centered on product data, news
app lications focused on Interest, etc. As shown in Table 1.
From these applications, we can see that it’s one of the
in portant factors to M ashup around the core data which is
suitable for the application in the construction. Based on
such an idea, this paper proposed a new M ashup application
discovery m ethod in order to find relevant applications for
fusion potentially. The algorithm based on frequentm ining
to find core application data sets in the m assive application
sets. O n the basis of it, w e perform the M ashup integration.
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In the algorithm, the web application interface is extracted
firstly, and then, prefomn ing param etric m odeling and
m atching to it, finally, form ing candidate param eter sets.
Perform ing frequent analysis for param eter set space based
on frequent analysis m ethod, and get applied theme set
currently. Perform ing de-overlaying operation for the them e
to getM ashup core data, finally, according to the functional
dissim ilarity of the application service, doing novelty
filtration for the relevantapp lications of core—item s, and get
the M ushup results. The method proposed in this paper
takes into account the construction features of the
m ashup application, and the results can provide
intelligent support for users to build m arkup applications.

This paper is organized as follow s: section 1 m entioned
the ideas and fram ew otk of M ashup discovery; Section 2
proposed the detailed steps of the fram ew ork; Section 3
sum m arize the paper.

2. W EB M USHUP D ISCOVERY

FRAMEW ORK

Figure 1 shows the whole W eb mushup discovery
fram ew ork. The fram ew ork includes several steps: (1) W eb
A pplication Interface D escription D ocum ent; @) M ining the
core data; @) W eb Application Frequent Sets; @) W eb
M ashup A pplication Sets. For each step, we w ill describe
the process in details.

2.1 W eb application preprocess

The objpcts processed by M ashup application is web
services, API, RSS, XM L docum ents, etc. Before m ining, it
needs  be preprocessed so that it can be excavated and
analyzed in a unified fomm at.

W eb App lication
Interface D escrip tion
Docum ent

M ining the core data

|

W eb Application
FrequentSets

ll

W eb M ashup
App lication Sets
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Fig. 1. W eb M ushup D iscovery F ram ew ork

For web services, we do the follow ing processes: parse
the W eb service W SDL docum ent, extract the W eb service
nam e, operation name, As well as the operation
corresponding input param eters (the param eter nam e, type),
outputparam eters (the param eter nam e, type). Then, a series
of names and types of inform ation extracted from the
W SDL docum ent are preprocessed, so that unifying the
fom at to perform frequentm ining and analysis.

2.2M ining the core data
M ashup applications are typically organized around som e
core data, the associated APIs provide extended or
supplem ental applications for these applications’ core data,
and they are m ore or less associated w ith the core data. Such
as, In exam ple 1, the core data is retail inform ation of the
hom e gam e console W ii. In exam ple 2, the core data is the
new s infom ation of Japanese nuclear crisis. In exam ple 2,
the core data is the infom ation of stars. Therefore, finding
appropriate, innovative core data forw eb app lications is one
of the keys to build M ashup applications successfully.

Exam ple 1.W iiSeeker : The application helps users
find retail inform ation about the hom e gam e console W ij,
such as retailer, location, date of m anufacture, price and
local Ebay online auctions, and then displays these on the
m ap. A ssociated APIs are: Amazon eComm erce, eBay.

G oogle M aps. A sshown in Fig. 2 ().

/

@W iiSeeker
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Figure 2. TypicalW eb M ashup E xam ples

Example 2. RDTN: The application provides a
diffusion m ap of the Japanese nuclear crisis. By integrating
data from multiple sources, such as facebook, tw itter and
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web news, and it will displaythe extent and scope of the
leakon the map, then providing a fair analysis of nuclear
leaks.A ssociated A PIs are: Facebook Social P lugins, G oogle
M aps, Pachube, Tw itter. A s shown in Fig. 2 ().

2.3m Ining frequentitem sets

For the param eters infomm ation of analysis and extract
apply the A priori algorithm to calculate the input data and
output data frequently sets. The set of all the operations of
the transaction and the frequent item sets containing the
sam e input param eter constitute an input frequent set;
Sim ilarly, all the operations in the aggregate transactional
libraries contain frequent operations w ith the sam e output
param eter; which constitute the operation output frequent
set. G iven the definition of the term set, using the A priori
algoritim to get the results. The operation input (output)
frequent set contains one orm ore frequent item s, and They
occur at the sam e tim e in the operating transaction database
is not less than m insup. That is to say, there is a certain
num ber of transactions in the operation transaction that
contains all the items of frequent set The param eter
frequent set is also the description tag of the next step
related aggregation, w hich is used to distinguish the features
of differentM ashup W eb correlation sets.

2.4W eb M ashup Application results

From the previous step t get a certain degree of
overlapping operation frequent sets, retraces the operation
of the operation set back to the corresponding W eb service,
That is, the operation of the operation set is replaced by the
W eb service which it belongs to, this creates a m ashup—
related mnitial W eb service frequent set So now can create
wo W eb services initial frequent set: Service input frequent
set, service output frequent set The final result set of the
m ashup—related W eb service aggregation is generated by the
tw o service frequent sets.

A ccording to the relevant W eb m ashup aggregation
standard of judgm ent, high sim ilarity of input param eters,
that is, the W eb services of aggregation in the W eb service
input frequent set should belong t the same service
frequency set; the output param eters of high heterogeneity,
that is, the function of the aggregate service different
services should be in the W eb service output frequently
belong on different sets of service sets. If W eb services are
selected In the sam e service input frequent set, and these
W eb services belong to differentW eb service frequent sets
in the service output frequent set, these services form the
finalW eb service related frequent sets to m eetW eb m ashup
related aggregation standards.

A W eb service can contain several operations, and
som e of the operations m ay be the sam e as other service
operations, so the output of W eb services w ith the sam e
input characteristics in a W eb m ashup aggregation allow s
som e of the sam e output characteristics. In allW eb services
in the sam e service input frequent seta certain percentage of
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services can appear in the sam e output service at the sam e
tim e. W hen the sam e feature threshold m axweb is set and
the services belonging to the same W eb service input
frequent set and belonging t the sam e output frequent set
are discarded w hen the proportion of such services is greater
than m axw eb, otherw ise, the W eb service input frequent set
is reserved. That is, the services included in the same W eb
service input frequent set there are atm ostm axw eb services
in the sam e service output frequent set.

3. CONCLUSIONS

This paper is mainly to do the preparation work for
W eb m ashup, and find m ashup related W eb services which
can be integrated. M ashup Related service aggregation is
based on the I0 param eters of the W SDL docum ent for the
basic processing object, and ultin ately to achieve service
related aggregation.
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