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ABSTRACT 

Background/Objectives: Cloud computing is an amenity rather than technology. It provides eminent nimbleness, 

scalability, litheness and low computational cost. These features of cloud have made the initiatives to migrate their 

bequest applications to cloud environment. 

Findings: As a result, cloud computing is being broadly used in e-business, education, and scientific research etc. 

Migrating a application to the cloud environment requires many assessments like design, development, optimization 

and testing. The application is fully or partially can be migrated. During migration reliability becomes vital 

requirement.  

Methods: To address reliability issue this work proposes architecture to migrate bequest application by analyzing 

the structure of the application and identifying the significant components its failure rate and then migrate and deploy 

in the cloud environment.  The fault tolerance ability of each of the significant components is assessed. The various 

approaches include Recovery Block, NVP, and Parallel. By refactoring a minor number of error-prone workings, the 

reliability of the application can be greatly augmented. 

Application: A web application namely college administration is taken as sample application and applied the ranking 

algorithm by extracting its components for migration. 
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1. INTRODUCTION 
Cloud Computing enables expedient, network on-demand access to a mutual group of configurable 

computing resources.  In Cloud computing, applications are handled by the Cloud server and data warehoused 

distantly in the Cloud configuration. With the materialization of cloud computing and online services, customers 

look forward to services to be available whenever they require them just like electricity or water. The physiognomies 

of cloud include self-therapeutic, multi contract, SLA driven, linearly scalable, virtualized and flexible. It provides 

involuntary reconfiguration of resources based on the service level agreements. Cloud computing is a normal 

evolution of virtualization, service oriented architecture, Infrastructures and utility computing. 

Although much development has already been made in cloud computing, still a vast scope exists for research 

and the same to be explored. 

Concerns over security, reliability, and performance should be concentrated to meet the specific 

requirements of different business, infrastructures, and utilities. 

Migration is defined as the process in which system is migrated from one location to another. Bequest system 

migration is the procedure in which target system is developed which has functionality and data of the original 

bequest system but easily maintained to meet future business requirements. The bequest application migration 

process includes migration from on-premise to Cloud or from Cloud to Cloud. 

Reliability has become the key apprehension as more users come to depend on the services offered by cloud. 

Reliability is important, especially for long-running or task perilous application. When a venture needs its bequest 

applications to migrate to the cloud environment, it requires a profound knowledge about the application to be 

transferred to cloud. FT Cloud is a component ranking framework needs practiced awareness to manually designate 

perilous components and identifying the components significance during migration. An involuntary choice strategy 

is proposed in RO Cloud approach. The fault tolerance approaches recovery block, n- version programming and 

parallel techniques are used to tolerate the faults during the migration of an application. It makes the system more 

strong instead of removing the fault components. 

Existing model: The existing system uses an RO Cloud approach to progress the reliability of application during 

migration. It identifies the significant component through the invocation information. The component is ranked and 

its tolerance to fault is calculated. Based on the software fault tolerance stratagem are automatically selected to 

develop an optimal design. 

Proposed Model: The proposed system uses additional parameters to rank the component of the application during 

migration, to improve its efficiency and reliability even after migration. It identifies the significant component 

through the invocation information, coupling among the components and its failure rate. The component is ranked. 

Based on which the software fault tolerance strategy are automatically selected to develop an optimal design. 

Architecture Diagram: The figure.1, shows the framework of the system that is being proposed. 
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Bequest Application Analysis: The bequest system is analyzed for ranking. Individual components are extracted 

by scrutinizing the physical organization of the system. 

 
Figure.1. Framework for the Proposed System 

Flow Graph Generation: Generate control flow graph after extracting the components identify the invocation and 

coupling information between the components. 

From the control flow graph the number of nodes are identified and a dependency matrix is created. 

Dependency Matrix: From the dependency matrix𝑑𝑖,𝑗for i rows and j columns enter the edges of the vertices 𝑣𝑖,𝑗 in 

the flow graph as 1 in the matrix and if the edges not exists then represent with 0. 

Weight Calculation: The weight is calculated by adding the edges from the matrix  

𝑊𝑖 =  ∑ 𝑛𝑖,𝑗
𝑛
𝑖=1  , i=j=1 to n 

The component with the maximum weight is given significant rank. 
𝑟𝑎𝑛𝑘𝑆,𝐶 =  max( 𝑊𝑖) 

The impact of the failure rate varies from one component to another component. Higher the failure rate may reduce 

the significance rank value. So the rank depends upon the failure rate of the component. If the failure rate is high the 

fault tolerance techniques like N-version programming is applied to rectify the failure. The rectified component is 

transferred to the cloud environment. 

Implementation: Consider the college administration web application as a bequest system, the analysis of this 

system extracted the following components. 

 Home Page 

 College Notification 

 Login Page (Student Or Admin Or Faculty) 

 View Student Details 

 View Exam Notification 

 Admin Logged In Notification 

 Update College Information 

 View/Update Students And Faculty Information 

 Faculty Logged In Notification 

 Update/View Students Course 

 Share College Information 

 Logout 

The control flow graph is generated according to the invocation and coupling information. 

 
Figure.2. Control flow Graph 

Components List: 

Table.1. Components invoked and coupled list 

COMPONENT 1  1, 2 COMPONENT 2  3 COMPONENT 3  4, 5 

COMPONENT 4 7 COMPONENT 5  9 COMPONENT 6  7 

COMPONENT 7  8 COMPONENT 8  10 COMPONENT 9  11 

COMPONENT 10 12   
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Dependency Matrix: 

Table.2. Dependency Matrix for the component 
𝑛𝑖,𝑗 1 2 3 4 5 6 7 8 9 10 

1 0 1 0 0 0 0 0 0 0 0 

2 0 0 1 1 1 0 0 0 0 0 

3 0 0 0 0 0 0 0 0 0 1 

4 0 0 0 0 0 1 1 0 0 0 

5 0 0 0 0 0 0 0 1 1 0 

6 0 0 0 0 0 0 0 0 0 1 

7 0 0 0 0 0 0 0 0 0 1 

8 0 0 0 0 0 0 0 0 0 1 

9 0 0 0 0 0 0 0 0 0 1 

10 1 0 0 0 0 0 0 0 0 0 

Where n  no. of components 

The weightage of the component is, 

𝑊𝑖 =  ∑ 𝑛𝑖,𝑗
𝑛
𝑖=1  , i=j=1 to n, 

Table.3. weighted sum of the components 

𝑊1 = 1 𝑊2 = 3 𝑊3 = 1 
𝑊4 = 2 𝑊5 = 2 𝑊6 = 1 

𝑊7 = 1 𝑊8 = 1 𝑊9 = 1 
𝑊10 = 1   

Thus the rank of the application is, 
𝑟𝑎𝑛𝑘𝑆,𝐶 =  max( 𝑊𝑖) 

Where C  Components in an application, c = 1 to n 

 S  System 
𝑟𝑎𝑛𝑘𝑆,𝐶 = 3 

Since the weight of the component 2 is 3, Component 2 has given the highest rank. 

Table.4. Student Dependency Matrix 

Student dependency matrix 

  Parameters 

Students Login View student details View exam notofication 

Student 1 9 7 5 

Student 2 9 7 8 

Student 3 9 4 7 

Student 4 9 5 5 

 36 23 25 

 

 
Figure.3. Graph for Student Dependency Matrix 

Table.5. Faculty Dependency Matrix 

Faculty dependency matrix 

  Parameters 

Faculty Login 
Share college 

notification  

Update/View 

Students Course 

Faculty 1 9 7 4 

Faculty 2 9 6 4 

Faculty 3 9 8 7 

Faculty 4 9 7 5 

 36 28 20 
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Figure.4. Graph for Faculty Dependency Matrix 

Table.6. Administration Dependency Matrix 

Administration dependency matrix 

  Parameters 

Admin Login 
Update college 

information 

View/update 

students information 

View/update 

faculty information 

Admin 9 7 6 6 

 

 
Figure.5. Graph for Administration Dependency Matrix 

Inferences: Fig.1, CFG illustrates the invocation information between the components, listed in the component list 

table.1. Dependency matrix is used to calculate the coupling information of each component with other components. 

The invocation and coupling information is analyzed using the graphs and table. In the graph the components             

(X-axis) and number of times (Y-axis) represents the invocation and coupling information. The graph indicates for 

all three modules student, faculty and admin the login component is highly coupled and invoked with other 

components, for this application login is the significant component. Login component is with the highest rank with 

less failure rate, is preferred for migration to the cloud.  

2. CONCLUSION 
Reliability is the prime possessions of any system, Bequest system is analyzed, components are ranked and 

failure rate is estimated then it is transferred to the cloud location. If any failure arise in the cloud environment then 

fault tolerance technique (NVP) is applied. By this reliability of the system is maintained before and after migration. 

This research work ranked the component on the reliance information between the components, in future work the 

components can be ranked in addition with the cost in terms of memory and with the time taken for migration to 

have reliable and feasible migration. 
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