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1. Introduction

The author proposes a framework for modernization of
legecy gpplications. In migration, legacy gpplication is moved
into anew gtate and anew platform without changing its core
business logical processing. Hence with the migration, cost of
development and bugs occurrences should be minimized. The
proposed method facilitates migration of legacy application to
cloud computing via Service-Oriented Architecture (SOA).

11. Background of the Research

Sarvice-orientationis adesign paradigmto build computer
oftwarein the form of services Like other design paradigms,
eg. object-orientation, service-orientation provides a governing
goproach to automate busness logic as digributed systems.
Smilarly doud computing is the result of an evolution of the
widespread adoption of virtudization, SOA, autonomic, and
utility computing. Details such as the location of infrastructure
or component devices are unknownsto mogt end-users, who no
longer need to thoroughly understand or control the technology
infrastructure that supportstheir computing activities

Modifing legecy applications, refered as migration to new
gysdems, has few methods In any methods, there are some
chalenges to overcome, Generdly legacy gpplications have
tighly coupled their businesslogics with user interface. In cloud
computing envirenment exdsting user interfaces are not useful
and new interfaces have be built which can run on Web
browsars. To address the issues with user interfaces, there are
some methods porposad over the past years Laer, some of
those proposalsare explained in detail.

1.2. Research Problem

One of the key characteristics of legacy applicationsisits
functions are tighly coupled with GUI. Coupling of functions
with GUI gives more benfits for the gpplication developers.
But when migrating these gpplications into cloud computing,
this coupling makes the job more complicated. Web pagestake
place of GUI of legacy applications in cloud computing
environment. Therefore, decoupling GUI from functions and

making functions moreindependent are chalenging task.

2. Rdated Works

To fadilitate migration of the legacy applicaionsinto doud
computing, there are many researches going on the last decade.
Among those researches, there are interesting methods to
address the issues with user interface when migrating the
legacy gpplicationsinto doud computing.

Snead et d. have presented atool supporting process to cut
out selected sections of legacy code, and providing them with
an XML interface [2]. Stroulig, et d. have proposed a method
named CALEST [3]. A wrapping method is proposed by
Canfora, et d. from RCOST (Research Centre on Software
Technology) [1]. A generic black-box gpproach is proposed by
Schulze et d. to access legacy gpplications as doud-based
svice[4].

3. Approach

This paper proposes a framework which consgts of a st of
methods to migrate legacy gpplications into cloud computing.
And this migration is done via SOA.  Any of these methods
never change or modify legacy functions Insteed they add
additiond function call gateway to access the legacy functions.
This gateway function acts as an interface to the legacy
function. Figure 1 shows an overview of the proposed

aoproach.
Legacy Service-Oriented Architecture
Application
Legacy

Code Analysis / Adjustment

Function
Identification

5| Services

New System
of Services

Figure 1: Overview of Proposed Approach



As the fird step, whole legacy source code should be
andyzed. And then the function identification step follows In
this step dl the functions in source code should be identified
and then they should be categorized. All the methods proposed
in thisframework are used based on this function identification
and categorization. The proposed method converts dmogt dl
the functionsin legacy source codesinto relevant coding.

4. Proposed Framework

Thisframework addresses problems occurs when migrating
legecy functions which are tightly coupled with GUI. These
types of functions are very common in legacy applications
which were developed in event driven programming languages.
Process of this framework uses the source code of the legacy
aoplication and dl the functionsin this source code are used to
creste Web sarvices or dient side scripting functions: Even
though, this framework uses the source codes, it does not
change any single line of legacy functions. It just copies the
functions into repective dlasses This framework condgs of a
st of methods and these methods converts legacy functions
into Web services or dient Sde scripting functions.

4.1. Classfication of functions

Weintroduced three types of function dassfications These
dassfications will be usad in migration process of functions to
srvices

41.1. FrgLeve of Classfication

At the firgt leve, functions in a source code are dassfied
into three categories, as Fully Bound, Patidly Bound, and
Unbound. And this is done based on ther degree of
dependency onthe GUI.
41.1.1. Fully Bound Function

If the internd working of a function is fully coupled with
GUI, then it is categorized as fully bound function. Figure 2
shows an examplefor fully bound function.

Private Sub resstEmp()
ttEmployeeld=""
End Sub

Figure2 Fully Bound Functions

41.12. Patidly Bound Function

Functions which are coupled with GUI cdled as patiadly
bound functions. Figure 3 shows an example for patidly
bound functions

Private Function Uname() As String
Dimrst AsNew ADODB.Recordset
Dimgslsr AsString
glgr = "sledt initidsLname from emphed where empid="
&txtEmployed D. Text& ™
rst.Openggl<tr, secuCon
If r.BOF = Felse Then

Uname=rglinitids& " " &rstllname
Else
Uname=""
EndIf
re.Close
End Function

Fgure 3 Fartidly Bound Function

4.1.1.3. Unbound functions
Functions which are not coupled with GUI caled Unbound
Functions. Figure 4 is an example for unbound function.

Private Function Uname(empid As String) As String
Dimrst AsNew ADODB.Recordset
Dimglsr AsString
gldr = "sdect initidsLname from emphed where empid=" &
empid& "™
rst.Openggl<tr, secuCon
If r BOF = Fdse Then
Uname=rglinitids& " " &rd!lname
Else
Uname=""
End If
ra.Close
End Function

Figure 4 Unbound Function

4.12. Second Leve of Classfication

In the second level of dassfication, function to function
coupling is congdered. Fully bound functionsin the first level
classfication are not gpplicable in this dassification since they
are purdy working on GUI.

4.1.3. Third Leve of Classification

The objective of this dasdfication is to identify the event
hendlers Thisidentification is used when developing the cloud
version of legacy application.

5. Converting Functionsinto Services

After the classfication of the legacy functions, they are
converted to sarvices or dient Sde sripting functions. There
are :verd methods proposed in this framework based on the
above dassfication in order to migrate legacy functions into
srvices



5.1. Fully Bound Function to Service (FB to Service)

The mechaniam to migrate the internal working of thisfully
bound functions to Web pages is named “FB to Service'. In
the FB to Service, internd working is moved to dient sde of
the Web page and these workings are done by dient sde
scripting coding.

51.1. Reegtablishing Coupling

In FB to Service method, functiondities of fully bound
functionswill be shifted to client-side of the Web page. Hence,
coupling of these functionswith other functionsor eventshasto
be reestablished in different way. Under the FB to Sarvice, this
framework proposes a mechanism to addressthisissue. Asthe
solution for this issue, a goedd dass “toClientFunc’ is
provided in this proposa and it is encapaulaed with
Dynamic-Linked library (DLL) “webCom”. The usage of the
DLL is to edablish coupling of dependency between
components or functions

5.2. Patidly Bound Functionsto Service (PBF to Service)
The second proposed mechanism is cdled “PBF to
Service'. PBF to Service is for the partidly bound functions
which isthe sacond category of thefirst leve classfication.
There are three types of partidly bound functions. This
dassfication ismade based on their coupling levels
1. Smplepartiadly bound
2. Extended partidly bound
3. Specid Patidly bound

5.21. SmplePatidly Bound Function (SPBF)

A function is considered asasmple partidly bound, if it
is coupled with GUI by sharing vaues of objects on the user
interface or they can be coupled with another fully bound
function.

5.2.2. Extended Partidly Bound Function (ExPBF)

Extended patidly bound is an extended verson of
smple patidly bound function. Functions belong to this
category are coupled with ancther partidly bound functions as
well.

5.2.3. Specid Patidly Bound Function (SoPBF)

In the middle of the process of Specid partidly bound
functions, they request some input from user for their further
processing.

5.24. Technicd Overview of PBto Sarvice
PBF to Service of this proposed frame work is on

providing mechanian for migration of patidly bound
functions to sarvices. As explained in the above section, there
are three kinds of partidly bound functions. They need three
different mechanismsfor their migrationsinto services. In PBF
to Service, three mechanisms have been proposed for each of
these partidly bound functions In dl the methods of PB to
Savice Scheme, each and every legacy function except fully
bound is wrapped with an interface caled “ Gateway Method”.
Figure 5 shows an examplefor gateway Method.

524.1. Smple patidly bound functionsinto service (SPB to
Sarvice)

This is the fird method in PBF to Service, which
converts smple partidly bound functions (SPBF) into services
The key concept behind this method is the objects on the GUI
are replaced by shared variables In this framework dasses are
cregted for each and every form of the legacy gpplication.
Methods in these dasses are the functions of ther repective
forms. Hence smple partidly bound functions are now in the
form of methods. Therefore they can be referred as “Smple
partially bound methods’.

Public Function G_getName (id As String) As String
txtMemberID.text = id
G-getName=getName

End Function

Figure5 Gateway Method

5242 Extended patidly bound functions into service
(ExPB to Sarvice)

Under the PBF to Service, “ExPB to Senvicg’ is a
proposed method for migration of extended partialy bound
functions to sarvice. Same as the “PB to Service’ method,
“ExPBto Service” dso dart from dasses The gateway method
of “BExPB to Srvice’ method has to do adjusments for its
legacy function as in SPB to Service and additiondly for its

dependency function too.

524.3. Spedid partidly bound function into Service (SoPB to
Senvice)

Method “SpPB to Service' is the proposed method to
migration of specid partidly bound functions into sarvice
After migrding the functions to service that is in an
environment where GUI and business logic processng are
done on two different and separate places ther origind
behavior won't be gpplicable. “ SPB to Servicg® method
addressesthisissue. “ S0PB to Service” method congigts of two



sub methods “ SpPB Type-1 to Service” and “SpPB Type-2 to
Service’
52431 SpPB Type-1to Service Method

“ JPB Type-1 to Servicg’ method is same as to
gateway function. “ SpPB Type-1to Service’ method cregtesa
gateway method as in other methods Two tasks that is
initiglization of properties and methods cdl take place in this
gateway method too. This method is the same for the type-1
and type2. After the gateway method cal, an additiond
method cdl “deviation method” is created. The name and
parameters of this method should be same as name of the
function or the method used in this legacy functions to get the
user input during its execution. For example, “MsgBox”
functionin Visud Basic can be used in amethod asfollows.

“MsgBox("Are You Sure to pay 400 to the charity fund”, vibYesNo,

"charity Payment") = vbYes*

Then the new deviation method should be crested as
follows.

Public Function MsgBox(sl As Sring, 2 As Sring, s3 As Sring) As
Integer

The objective of this deviating method is to deviates the
functiond cal madeto MsgBox functionin Visud Basictothis
devigting method. Internal working of this deviaing method
provides required data for the rest of processing of the legacy
function.

52432 SpPB Type-2to Service Method

The propossd method for convert Specid partidly
bound function type 2 into Web sarvice is referred as “ SoPB
Type2to Service’. “SPB Type2 to Servicg” Method isdmost
same as “SPB Typel to Srvice® method upto creation of
deviging method. Deviaing method in “SoPB Type2 to
Servicg’ sends a request to user who is at the dient Sde for
necessy data to be supplied. These data are then be used in
main SpPB Type2 function.

5.3. Unbound Function to Service (UB to Service)

Converting unbound functions into services are rather
dmple and draight forward than partidly bound functions
Since these are not coupled with GUI, there is no need for
gateway function. These functions are copied into its reated
cdass directly without doing any additiond work. Then this
dassisencapaulaedintordaed DLL.

6. Evaluation and Discussons

The framework presented in this paper is to be usad to
facilitate the migration process of legacy gpplicationsinto cloud
computing. Since this framework uses sauce code, high quaity
migration can be expected. Even though, these methods dedl
with source code of the legacy applications, they never touch
the coding of functions except for the fully bound functions In
fact, they add an interface for each and every function of the
source code. Hence, the internd working of legacy function
will not be changed. Therefore, origind performance can be
preserved.

7. FutureWorks

Asfuture udies, some research should be done to improve
the gpeed of the new gpplication. This framework is more
aiitable for amdl applications. However, to expand this to
large-scae gpplications, there should be tool supporting. Hence
find or developing suitable tool to automate this processis one
of the main tasks to be done Also, goplication of this
framework to multiple languagesis another qudity to be added
to thisframework.

8. Conclusons

This paper proposes aframework to facilitatesthe migration
process of legacy applications into cloud computing. This
proposed framework addresses the problem related with
coupling function with GUI. To address this problem, it
proposes an interface for function cdled “Gateway Method”.
Any reques to origind function should be made via this
gateway method. This gateway method does some adjusment
<0 that the legacy function is isolated or decoupled from GUI
and can be accessibleindependently.
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