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ABSTRACT: Many web computing systems are running real time database services where their information change 

continuously and expand incrementally. In this context, web data services have a major role and draw significant 

improvements in monitoring and controlling the information truthfulness and data propagation. Currently, web 

telemedicine database services are of central importance to distributed systems. However, the increasing complexity 

and the rapid growth of the real world healthcare challenging applications make it hard to induce the database 

administrative staff. In this paper, we build an integrated web data services that satisfy fast response time for large scale 

Tele-health database management systems. Our focus will be on database management with application scenarios in 

dynamic telemedicine systems to increase care admissions and decrease care difficulties such as distance, travel, and 

time limitations. We propose three-fold approach based on data fragmentation, database websites clustering and 

intelligent data distribution. This approach reduces the amount of data migrated between websites during applications’ 

execution; achieves cost effective communications during applications’ processing and improves applications’ response 

time and throughput. The proposed approach is validated internally by measuring the impact of using our computing 

services’ techniques on various performance features like communications cost, response time, and throughput.

KEYWORDS: Data fragmentation, database website clustering, data distribution 

1. Introduction

The Rapid Growth And Continuous Change Of The 

Real World Software Applications Have Provoked 

Researchers To Propose Several Computing 

Services’ Techniques To Achieve More Efficient And 

Effective Management Of Web Telemedicine 

Database Systems (Wtds). Significant Research 

Progress Has Been Made In The Past Few Years To 

Improve Wtds Performance. In Particular, Databases 

As A Critical Component Of These Systems Have 

Attracted Many Researchers. The Web Plays An 

Important Role In Enabling Healthcare Services Like 

Telemedicine To Serve Inaccessible Areas Where 

There Are Few Medical Resources. It Offers An Easy 

And Global Access To Patients’ Data Without Having 

To Interact With Them In Person And It Provides Fast 

Channels To Consult Specialists In Emergency 

Situations. Different Kinds Of Patient’s Information 

Such As Ecg, Temperature, And Heart Rate Need To 

Be Accessed By Means Of Various Client Devices In 

Heterogeneous Communications Environments. Wtds 

Enable High Quality Continuous Delivery Of Patient’s 

Information Wherever And Whenever Needed.  
Several Benefits Can Be Achieved By Using Web 

Telemedicine Services Including: Medical Consultation 

Delivery, Transportation Cost Savings, Data Storage 

Savings, And Mobile Applications Support That 

Overcome Obstacles Related To The Performance 

(E.G., Bandwidth, Battery Life, And Storage), Security 

(E.G., Privacy, And Reliability), And Environment (E.G., 

Scalability, Heterogeneity, And Availability). The 

Objectives Of Such Services Are To: (I) Develop Large 

Applications That Scale As The Scope And Workload 

Increases, (Ii) Achieve Precise Control And Monitoring 

On Medical Data To Generate High 

Telemedicine Database System Performance, (Iii) 

Provide Large Data Archive Of Medical Data 

Records, Accurate Decision Support Systems, And 

Trusted Event-Based Notifications In Typical 

Clinical Centers.  
Several Benefits Can Be Achieved By Using Web 

Telemedicine Services Including: Medical Consultation 

Delivery, Transportation Cost Savings, Data Storage 

Savings, And Mobile Applications Support That 

Overcome Obstacles Related To The Performance 

(E.G., Bandwidth, Battery Life, And Storage), Security 

(E.G., Privacy, And Reliability), And Environment (E.G., 

Scalability, Heterogeneity, And Availability). The 

Objectives Of Such Services Are To: (I) Develop Large 

Applications That Scale As The Scope And Workload 

Increases,(Ii)Achieve Precise Control And Monitoring On 

Medical Data To Generate High Telemedicine Database 

System Performance,(Iii)Provide Large Data Archive Of 
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Medical Data Records, Accurate Decision Support 

Systems, And Trusted Event-Based Notifications In 

Typical Clinical Centers. 

  
Recently, Many Researchers Have Focused On 

Designing Web Medical Database Management 

Systems That Satisfy Certain Performance Levels. Such 

Performance Is Evaluated By Measuring The Amount Of 

Relevant And Irrelevant Data Accessed And The 

Amount Of Transferred Medical Data During 

Transactions’ Processing Time. Several Techniques 

Have Been Proposed In Order To Improve Telemedicine 

Database Performance, Optimize Medical Data 

Distribution, And Control Medical Data Proliferation. 

These Techniques Believed That High Performance For 

Such Systems Can Be Achieved By Improving At Least 

One Of The Database Web Management Services, 

Namely Database Fragmentation, Data Distribution, 

Websites Clustering, Distributed Caching, And Database 

Scalability. However, The Intractable Time Complexity 

Of Processing Large Number Of Medical Transactions 

And Man- Aging Huge Number Of Communications 

Make The Design Of Such Methods A Non-Trivial Task. 

Moreover, None Of The Existing Methods Consider The 

Three-Fold Services Together Which Makes Them 

Impracticable In The Field Of Web Data- Base Systems. 

Additionally, Using Multiple Medical Services From 

Different Web Database Providers May Not Fit The 

Needs For Improving The Telemedicine Database 

System Performance. Furthermore, The Services From 

Different Web Data- Base Providers May Not Be 

Compatible Or In Some Cases It May Increase The 

Processing Time Because Of The Constraints On The 

Network . Finally, There Has Been Lack In The Tools 

That Support The Design, Analysis And Cost-Effective 

Deployments Of Web Telemedicine Database Systems.  
Designing And Developing Fast, Efficient, And Reliable 

Incorporated Techniques That Can Handle Huge 

Number Of Medical Transactions On Large Number Of 

Web Healthcare Sites In Near Optimal Polynomial Time 

Are Key Challenges In The Area Of Wtds. Data 

Fragmentation, Websites Clustering, And Data 

Allocation Are The Main Components Of The Wtds That 

Continue To Create Great Research Challenges As 

Their Cur- Rent Best Near Optimal Solutions Are All Np-

Complete. 
 
System Architecture 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1: Telemedicine Architecture 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2: Ifca Computing Services Architecture 
 
To Improve The Performance Of Medical Distributed Data- 

Base Systems, We Incorporate Data Fragmentation, 

Websites Clustering, And Data Distribution Computing 

Services Together In A New Web Telemedicine Database 

System Approach. This New Approach Intends To 

Decrease Data Communication, Increase System 

Throughput, Reliability, And Data Availability. 

  
The Decomposition Of Web Telemedicine Database 

Relations Into Disjoint Fragments Allows Database 

Transactions To Be Executed Concurrently And 

Hence Minimizes The Total Response Time. 

Fragmentation Typically Increases The Level Of 

Concurrency And, Therefore, The System Through- 

Put. The Benefits Of Generating Telemedicine 

Disjoint Fragments Cannot Be Deemed Unless 

Distributing These Fragments Over The Websites, So 

That They Reduce Communication Cost Of Database 

Transactions. Database Disjoint Fragments Are 

Initially Distributed Over Logical Clusters (A Group Of 

Websites That Satisfy A Certain Physical Property, 

E.G., Communications Cost). Distributing Database 

Disjoint Fragments To Clusters Where A Benefit 

Allocation Is Achieved, Rather Than Allocating The 

Fragments To All Web- Sites, Have An Important 

Impact On Database System Throughput. This Type 

Of Distribution Reduces The Number Of 

Communications Required For Query Processing In 

Terms Of Retrieval And Update Transactions; It Has 

Always A Significant Impact On The Web 

Telemedicine Database Sys- Tem Performance. 

Moreover, Distributing Disjoint Fragments Among 

The Websites Where It Is Needed Most, Improves 

Database System Performance By Minimizing The 

Data Transferred And Accessed During The 

Execution Time, Reducing The Storage Overheads, 

And Increasing Availability And Reliability As Multiple 

Copies Of The Same Data Are Allocated.  
Database Partitioning Techniques Aim At Improving 

Data- Base Systems Throughput By Reducing The 

Amount Of Irrelevant Data Packets (Fragments) To Be 

Accessed And Transferred Among Different Websites. 

However, Data Fragmentation Raises Some Difficulties; 



   International Journal of Research 

 Available at https://edupediapublications.org/journals  

p-ISSN: 2348-6848 
e-ISSN: 2348-795X 

Volume 03 Issue 17 
November 2016 

 

Available online: http://internationaljournalofresearch.org/  P a g e  | 295  

Particularly When Web Telemedicine Database 

Applications Have Contradictory Requirements That 

Avert Breakdown Of The Relation Into Mutually 

Exclusive Fragments. Those Applications Whose Views 

Are Defined On More Than One Fragment May Suffer 

Performance Ruin. In This Case, It Might Be Necessary 

To Retrieve Data From Two Or More Fragments And 

Take Their Join, Which Is Costly. Data Fragmentation 

Technique Describes How Each Fragment Is Derived 

From The Database Global Relations. Three Main 

Classes Of Data Fragmentation Have Been Discussed 

In The Literature; Horizontal [5], Vertical And Hybrid. 

Although There Are Various Schemes Describing Data 

Partitioning, Few Are Known For The Efficiency Of Their 

Algorithms And The Validity Of Their Results.  
The Clustering Technique Identifies Groups Of Network 

Sites In Large Web Database Systems And Discovers 

Better Data Distributions Among Them. This Technique 

Is Considered To Be An Efficient Method That Has A 

Major Role In Reducing The Amount Of Transferred And 

Accessed Data During Processing Database 

Transactions. Accordingly, Clustering Techniques Help 

In Eliminating The Extra Communications Costs 

Between Websites And Thus Enhances Distributed 

Data- Base Systems Performance. However, The 

Assumptions On The Web Communications And The 

Restrictions On The Number Of Network Sites, Make 

Clustering Solutions Impractical. Moreover, Some 

Constraints About Network Connectivity And 

Transactions Processing Time Bound The Applicability 

Of The Proposed Solutions To Small Number Of 

Clusters [12].  
Data Distribution Describes The Way Of Allocating The 

Disjoint Fragments Among The Web Clusters And Their 

Respective Sites Of The Database System. This 

Process Addresses The Assignment Of Each Data 

Fragment To The Distributed Database Websites [8]. 

Data Distribution Related Techniques Aim At Improving 

Distributed Database Systems Performance. This Can 

Be Accomplished By Reducing The Number Of 

Database Fragments That Are Transferred And 

Accessed During The Execution Time. Additionally, Data 

Distribution Techniques Attempt To Increase Data 

Availability, Elevate Database Reliability, And Reduce 

Storage Overhead. However, The Restrictions On 

Database Retrieval And Update Frequencies In Some 

Data Allocation Methods May Negatively Affect The 

Fragments Distribution Over The Websites. 

 
Related Work  

 
Many Research Works Have Attempted To Improve The 

Performance Of Distributed Database Systems. These 

Works Have Mostly Investigated Fragmentation, 

Allocation And Sometimes Clustering Problems. In This 

Section, We Present The Main Contributions Related To 

These Problems, Discuss And Compare Their 

Contributions With Our Proposed Solutions.  

1.1 Data Fragmentation 
With Respect To Fragmentation, The Unit Of Data 

Distribution Is A Vital Issue. A Relation Is Not 

Appropriate For Distribution As Application Views Are 

Usually Subsets Of Relations. Therefore, The Locality 

Of Applications’ Accesses Is Defined On The Derivative 

Relations Subsets. Hence It Is Important To Divide The 

Relation Into Smaller Data Fragments And Consider It 

For Distribution Over The Network Sites. The Authors In 

[5] Considered Each Record In Each Database Relation 

As A Disjoint Fragment That Is Subject For Allocation In 

A Distributed Database Sites. However, Large Number 

Of Database Fragments Is Generated In This Method, 

Causing A High Communication Cost For Transmitting 

And Processing The Fragments. In Contrast To This 

Approach, The Authors In [11] Considered The Whole 

Relation As A Fragment, Not All The Records Of The 

Fragment Have To Be Retrieved Or Updated, And A 

Selectivity Matrix That Indicates The Percentage Of 

Accessing A Fragment By A Transaction Is Proposed. 

However, This Research Suffers From Data 

Redundancy And Fragments Overlapping.  
1.2 Clustering Websites  
Clustering Service Technique Identifies Groups Of 

Networking Sites And Discovers Interesting Distributions 

Among Large Web Database Systems. This Technique 

Is Considered As An Efficient Method That Has A Major 

Role In Reducing Transferred And Accessed Data 

During Transactions Processing [9]. Moreover, Grouping 

Distributed Network Sites Into Clusters Helps To 

Eliminate The Extra Communication Costs Between The 

Sites And Then Enhances The Distributed Database 

System Performance By Minimizing The Communication 

Costs Required For Processing The Transactions At 

Run Time. In A Web Database System Environment 

Where The Number Of Sites Has Expanded 

Tremendously And Amount Of Data Has Increased 

Enormously, The Sites Are Required To Manage These 

Data And Should Allow Data Transparency To The 

Users Of The Database. Moreover, To Have A Reliable 

Database System, The Transactions Should Be 

Executed Very Fast In A Flexible Load Balancing 

Database Environment. When The Number Of Sites In A 

Web Database System Increases To A Large Scale, 

The Problem Of Supporting High System Performance 

With Consistency And Availability Constraints Becomes 

Crucial. Different Techniques Could Be Developed For 

This Purpose; One Of Them Is Websites Clustering. 

Grouping Websites Into Clusters Reduces 

Communications Cost And Then Enhances The 

Performance Of The Web Database System. However, 

Clustering Network Sites Is Still An Open Problem And 

The Optimal Solution To This Problem Is Np-Complete . 

Moreover, In Case Of A Complex Network Where Large 

Numbers Of Sites Are Connected To Each Other, A 

Huge Number Of Communications Are Required, Which 

Increases The System Load And Degrades Its 

Performance. The Authors In [13] Have Proposed A 

Hierarchical Clustering Algorithm That Uses Similarity 

Upper Approximation Derived From A 
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Tolerance(Similarity) Relation And Based On Rough Set 

Theory That Does Not Require Any Prior Information 

About The Data. The Presented Approach Results In 

Rough Clusters In Which An Object Is A Member Of 

More Than One Cluster. Rough Clustering Can Help 

Researchers To Discover Multiple Needs And Interests 

In A Session By Looking At The Multiple Clusters That A 

Session Belongs To. However, In Order To Carry Out 

Rough Clustering, Two Additional Requirements, 

Namely, An Ordered Value Set Of Each Attribute And A 

Distance Measure For Clustering Need To Be Specified 

[12]. Clustering Coefficients Are Needed In Many 

Approaches In Order To Quantify The Structural 

Network Properties. The Outcomes Of This Method 

Declare That The Average Shortest Distance In The 

Node’s Neighborhood Is Smaller Than All Network 

Distances. However, Independent Constant Values And 

Natural Logarithm Function Are Used In The Shortest 

Distance Approximation Function To Determine The 

Clustering Mechanism, Which Results In Generating 

Small Number Of Clusters.  
1.3 Data Allocation (Distribution)  
Data Allocation Describes The Way Of Distributing The 

Database Fragments Among The Clusters And Their 

Respective Sites In Distributed Database Systems. This 

Process Addresses The Assignment Of Network Node(S) 

To Each Fragment. However, Finding An Optimal Data 

Allocation Is Np-Complete Problem [4]. Distributing Data 

Fragments Among Database Websites Improves Database 

System Performance By Minimizing The Data Transferred 

And Accessed During Execution, Reducing The Storage 

Overhead, And Increasing Availability And Reliability Where 

Multiple Copies Of The Same Data Are Allocated. Many 

Data Allocation Algorithms Are Described In The Literature. 

The Efficiency Of These Algorithms Is Measured In Term Of 

Response Time. Authors In [13] Proposed An Approach 

That Handles The Full Replication Of Data Allocation In 

Database Systems. In This Approach, A Database File Is 

Fully Copied To All Participating Nodes Through The 

Master Node. This Approach Distributes The Sequences 

Through Fragments With A Round-Robin Strategy For 

Sequence Input Set Already Ordered By Size, Where The 

Number Of Sequences Is About The Same And Number Of 

Characters At Each Fragment Is Similar. 
 
However, This Replicated Schema Does Not Achieve 

Any Performance Gain When Increasing The Number Of 

Nodes. When A Non-Previously Determined Number Of 

Input Sequences Are Present, The Replication Model 

May Not Be The Best Solution And Other Fragmentation 

Strategies Have To Be Considered. In [4], The Author 

Has Addressed The Fragment Allocation Problem In 

Web Database Systems. He Presented An Integer 

Programming Formulations For The Non-Redundant 

Version Of The Fragment Allocation Problem. This 

Formulation Is Extended Toaddress Problems, Which 

Have Both Storage And Processing Capacity 

Constraints. In This Method, The Constraints Essentially 

State That There Has Been Exactly One Copy Of A 

Fragment Across All Sites, Which Increase The Risk Of 

Data Inconsistency And Unavailability In Case Of Any 

Site Failure. However, The Fragment Size Is Not 

Addressed While The Storage Capacity Constraint Is 

One Of The Major Objectives Of This Approach. In 

Addition, The Retrieval And Update Frequencies Are 

Not Considered In The Formulations, They Are 

Assumed To Be The Same, Which Affects The 

Fragments Distribution Over The Sites. Moreover, This 

Research Is Limited By The Fact That None Of The 

Approaches Presented Have Been Implemented And 

Tested On A Real Web Database System. A Dynamic 

Method For Data Fragmentation, Allocation, And 

Replication Is Proposed In [25]. The Objective Of This 

Approach Is To Minimize The Cost Of Access, Re-

Fragmentation, And Reallocation. Dyfram Algorithm Of 

This Method Examines Accesses For Each Replica And 

Evaluates Possible Re-Fragmentations And 

Reallocations Based On Recent History. The Algorithm 

Runs At Given Intervals, Individually For Each Replica. 

However, Data Consistency And Concurrency Control 

Are Not Considered In Dyfram. Additionally, Dyfram 

Doesn’t Guarantee Data Availability And System 

Reliability When All Sites Have Negative Utility Values. 

In [1], The Authors Present A Horizontal Fragmentation 

Technique That Is Capable Of Taking A Fragmentation 

Decision At The Initial Stage, And Then Allocates The 

Fragments Among The Sites Of Ddbms. A Modified 

Matrix Mcrud Is Constructed By Placing Predicates Of 

Attributes Of A Relation In Rows And Applications Of 

The Sites Of A Ddbms In Columns. Attribute Locality 

Precedence Alp; The Value Of Importance Of An 

Attribute With Respect To Sites Of Distributed Database 

Is Generated As A Table From Mcrud. However, When 

All Attributes Have The Same Locality Precedence, The 

Same Fragment Has To Be Allocated In All Sites, And A 

Huge Data Redundancy Occurs. Moreover, The Initial 

Values Of Frequencies And Weights Don’t Reflect The 

Actual Ones In Real Systems, And This May Affect The 

Number Of Fragments And Their Allocation Accordingly. 

The Authors In [5] Presented A Method For Modeling 

The Distributed Database Fragmentation By Using Uml 

2.0 To Improve Applications Performance. This Method 

Is Based On A Probability Distribution Function Where 

The Execution Frequency Of A Transaction Is Estimated 

Mainly By The Most Likely Time. However, The Most 

Likely Time Is Not Determined To Distinguish The 

Priorities Between Transactions. Furthermore, No 

Performance Evaluations Are Performed And No 

Significant Results Are Generated From This Method. A 

Database Tool Shown In Addresses The Problem Of 

Designing Ddbs In The Context Of The Relational Data 

Model. Conceptual Design, Fragmentation Issues, As 

Well As The Allocation Problem Are Considered Based 

On Other Methods In The Literature. However, This Tool 

Doesn’t Consider The Local Optimization Of Fragment 

Allocation Problem Over The Distributed Network Sites. 

In Addition, Many Design Parameters Need To Be 

Estimated And Entered By Designers Where Different 
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Results May Be Generated For The Same Application 

Case. 
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Iv.Conclusion 
 
We Proposed A New Approach To Promote 

Telemedicine System Performance. Our Approach 

Integrates Three Enhanced Computing Services’ 

Techniques Namely, Database Fragmentation, Network 

Sites Clustering And Fragments Allocation. We Develop 

These Techniques To Solve Technical Challenges, Like 

Distributing Data Fragments Among Multiple Web 

Servers, Handling Failures, And Making Tradeoff 

Between Data Availability And Consistency. We 

Propose An Estimation Model To Compute 

Communications Cost Which Helps In Finding Cost-

Effective Data Allocation Solutions. The Novelty Of Our 

Approach Lies In The Integration Of Web Database 

Sites Clustering As A New Component Of The Process 

Of Wtds Design In Order To Improve Performance And 

Satisfy A Certain Level Of Quality In Web Services. 
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