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Abstract 

 
Cloud computing is a technology that enables virtual integration and 

provision of computing resources located at remote sites. On the World Wide 

Web, many users request many files scattered on many servers around the world 

and this takes time, which leads to an increase in the cost of transferring the file 

within cloud computing. Reducing the time required to download a file is the 

same as reducing the cost of delivering products. The least time required to 

deliver the product to the customer at the lowest possible cost. 

 In this thesis, the methodology is proposed to reduce the cost of file 

transfer using Vogel’s Approximation Method (VAM). The main idea of the 

system determines which server helps deliver the file quickly to the client 

requesting this file. The time required to download the file via the proposed 

system is reduced by selecting the best server that returns the file in the shortest 

time, and an efficient method VAM is used to get the minimum cost needed for 

each file to be delivered to the user within the middle server receiving client 

requests, and specify the server for each client to download the file from. 

The proposed system consists of three parts which are the cloud computing 

part, server vam part, and client part and used three file which are (case1, case2, 

case3) with (6.5, 2, 1.3) GB respectively.The proposed system was tested using 

a standard deviation. The results showed that the VAM contributed to reducing 

the cost of file transferring. It is shown in this thesis that the ratio of time 

reduction was about (97- 98)%  compared to the normal file transfer time. 
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1.1 General Introduction 

In recently, business organizations seeks to provide their services and 

management. Its business uses new technological models, which leads to the 

development of the level of performance of the organization, which helps it 

keep abreast of what is happening around the world. Information technology 

has undergone a huge change in the last few years. By adapting its material 

or human resources, it can improve its performance and complete tasks faster 

and easier with the speed of delivery of services and information, as well as 

the ease with which beneficiaries can exchange information [1]. 

The huge change in information and communication technology has 

made it much easier for businesses to keep track of the things and people 

they own, both material and human [1]. 

 As the world's largest business organizations, which need to cut costs, 

began to use cloud computing, this area has seen an interest in cloud 

computing technology in order to maintain and obtain a competitive 

advantage through the advantages that are based on the use of cloud 

computing technology, and work to confront the resulting risks. Keeping 

pace with changes in rapid information and communication technologies [1]. 

The internet has significantly impacted the computer world from its 

inception in the 1990s and the capabilities of ubiquitous computing of today. 

Parallel computing has evolved into distributed computing, grid computing, 

and most recently cloud computing. The term "cloud computing" refers to a 

computer environment where one party can outsource its processing 

requirements to another party, and that party can then use the computing 

power or resources, such as databases or emails, as needed. A new 

development in IT is cloud computing, which moves processing and data 

from desktop and portable PCs to huge data centers [2]. 
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The National Institute of Standards and Technology's (NIST) definition 

of cloud computing reads as follows: "Cloud computing is a model for 

enabling convenient, on-demand network access to a shared pool of 

configurable computing resources (e.g., networks, servers, storage 

applications, and services) that can be rapidly provisioned and released with 

little management effort or service provider interaction [3]." Applications 

may be supply as services through the Internet due to the widespread growth 

of the internet worldwide. This lowers the total cost as a result [2]. 

The focus of transportation models is to select the best way to get the 

goods from various manufacturers (source) and get the assets to various 

warehouses or clients ( it is the destination) where they are needed [4]. 

To determine an initial transportation cost, Vogel's Approximation 

Method (VAM), one of the well-known transportation methods in the 

literature, was examined Initial Transportation Cost (ITC) [5]. 

Users may quickly query, summarize, and analyze Big Data using SQL-

like expressions known as Hive-QL thanks to Apache Hive, data ware house 

infrastructure solution to process structured data in Hadoop. To import and 

export data to and from the storage file system, it supports a variety of file 

types. Hive wants to make processing petabytes of data simple and effective 

[6]. 

1.2 Motivation and Problem Statement 

        The widespread interest in accelerating discovery by offering 

researchers advanced functionality that reduces their IT costs. The work 

presented is on file transfer. The intended users need to download many 

files, of potentially large total size, from among the various network-

connected sites ("endpoints"). This requires maximum ease of use and the 

least possible cost of time. 
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1.3 Thesis Objectives  

1.3.1 Main Objectives 

The main objective of this thesis is to reduce the cost of file transport 

by using Vogel's Approximation Method. 

1.3.2 Specific Objectives 

       To accomplish the main objective:- 

1- Copying the parts of the file. 

2-  Uploading this replica to the servers according to the speed and 

time via a VAM application. 

3- Downloading this file with minimal time and cost.  

1.4 Thesis Contribution 

The contribution of this thesis is to design and implement a model for 

reducing the time needed to download files approximately in equal time to 

reduce the cost of delivering products by mail. Reducing the time is a 

challenge that often cannot be ignored to deliver the file to the client with 

the minimum cost needed. With this concept, the proposed system has been 

contributed by reduces the time needed to download the file which will 

reflect positively on reducing the money. 

 

1.5 Challenges of Thesis 

1. May need to have a fast interconnect between compute resources. 

2. Some applications may need to be tweaked to take full advantage 

of the new model. 
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1.6 Related Works 

 
Vogel’s Approximation method is a way to find the best solution for 

transfer problems but not much research has done yet regarding file 

transfer. To the best of the researcher’s knowledge, this is the first effort 

using the VAM method to download files at the lowest time cost in the 

cloud computing. 

 In 2014, Rafah M. Almuttairi [7], The researcher proposed a 

dynamic optimization method, namely Smart Vogel's 

Approximation Method, to improve the performance of data transfer 

in Data Grids. This approach reduces the ideal time spent waiting 

for the slowest replica provider to be equal to or less than the 

predefined data transfer completion time with minimum replica 

prices. The results demonstrate that the Efficient Sites Technique 

EST has a drawback in that two files (f1, f2) cannot be downloaded 

because their sizes exceed the sites' downloading capacity, whereas 

the SVAM technique achieves acceptable results. 

 

 In 2018, Debapriya Banik and Md. [8], used VAM to Optimize the 

Transportation Cost of an Online Business, At the conclusion of this 

program, the optimal method of transporting products in order to 

achieve the lowest possible cost is printed out, including which 

warehouse and how many units of goods need to be delivered to a 

specified destination. A suitable location for distributing goods in 

the chosen location has carefully chosen based on demand and 

warehouse rent. The program can output the optimal amount of 

supply along with the corresponding destination. The company can 

associate the supply unit with the destination in order to minimize 

transportation costs prior to each product. 
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 In 2019, Amaliah B, et al. [9], developed a new method called Total 

Opportunity Cost Matrix – Minimal Total (TOCM-MT) to 

determine the initial basic feasible state of the Transport Proplem 

TP. TOCM-MT is capable of achieving a total cost that is 

comparable to or less than the optimal solution. TOCM-MT 

outperforms VAM, JHM, and TDM1 because it uses a total 

opportunity cost matrix as the initial matrix, provides a more robust 

mechanism when multiple highest penalty HP have the same values, 

and when the least cost of the HP is equal to zero. Thirty-one 

numerical examples were also used to evaluate the proposed 

method, twenty-five from journals and six generated randomly. 

 

 In 2019, M. L. Aliyu1, et al. [10], the result illustrates that VAM is 

the most cost effective way to determine the Initial Basic Feasible 

Solution, as it requires the least amount of transportation prior to 

optimization and needs fewer iterations than the least cost method. 

The transportation design assisted BUA Cement Company's 

logistics directors in making strategic decisions about the optimum 

utilization of production from the two varieties (Cement Company 

of Northern Nigeria CCNN and OBU) to the various customers 

(distributors) at the lowest possible transportation cost. 

 

 In 2019, Sujaudeen Nannai John and T. T. Mirnalinee [11], 

presented a novel dynamic data replication strategy with intelligent 

water drop algorithm that takes into account parameters such as 

bandwidth, user access, storage space availability, and traffic. They 

evaluated this algorithm using Hadoop-like storage and analyzed the 

storage and retrieval of data access times. The increase in storage 

space is nearly 40%. They tested it against four different access 
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scenarios in order to optimize access efficiency and obtained great 

promise while maintaining the cloud storage's high availability, 

performance, and load balancing. 

 

 In 2019, A. Shetty, et al. [12], presented a peer-assisted parallel 

downloading system which uses the concept of segmented file 

transfer to decrease the download time. The proposed system allows 

the utilization of unused bandwidth while reducing the download 

time. Contributed towards assistance helps maintain balance in the 

network while reducing the overall time for download for peers with 

low data transfer rates. Tests show the overall download time for 

files can be effectively reduced by 15% for peers with poor data 

transfer rates. 

 

 In 2020, Kamba, et al. [13], used transportation problem techniques 

to determine minimum cost of transportation and optimize of total 

transportation cost, the study determined minimum cost of 

transportation of Gimbiya Furniture Factory using online software, 

Modified Distribution Method (MODI). The observation made was 

that if Gimbiya furniture factory, this transportation model will be 

useful for making strategic a decision by the logistic managers of 

Gimbiya furniture factory, in making optimum allocation of the 

production from the company in Kebbi to various customers (key 

distributions) at a minimum transportation cost. 
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Table (1.1): Summary of Related Works 

 

 

 

As previously stated, the past studies that dealt with the VAM did 

not address the performance of VAM with the files or the cloud 

computing. Therefore, the current work will concentrate on verifying the 

method's performance with files within a specific approach that consists 

of a number of stages for specify the best server, as well as employing 

Apache Hive to optimize the efficiency of the proposed approach. 

 

No. Ref. Author Year Contribution 

1.  [7] 
Rafah M. 

Almuttairi 
2014 

Improve the performance of data transfer in 

Data Grids by Reducing the ideal time spent 

waiting for the slowest replica provider to be 

equal to or less than the predefined data 

transfer completion time with minimum 

replica prices. 

2.  [8] 
Debapriya Banik, 

Md. Zahid Hasan 
2018 

Used Vogel’s Approximation Method to 

Optimize the Transportation Cost of an Online 

Business 

3.  [9] 

Amaliah B, 

Fatichah C and 

Suryani 

2019 

Developed a new method called Total 

opportunity cost matrix – Minimal total to 

determine initial basic feasible 

4.  [10] 

M. L. Aliyu ,  

U. Usman, 

Z. Babayaro, 

M. K. Aminu 

2019 

Showed that Vogel’s Approximation method 

is the most efficient of all the methods in 

finding the Initial Basic Feasible Solution 

because it has the least transportation cost. 

5.  [11] 

Sujaudeen Nannai 

John & T. T. 

Mirnalinee 

2019 
Presented a novel dynamic data replication 

strategy with intelligent water drop algorithm. 

6.  [12] 

A. Shetty,  

S. Mhatre,  

N. Sinvhal and  

K. K. Devadkar 

2019 

Presented a peer-assisted parallel downloading 

system which uses the concept of segmented 

file transfer to decrease the download time and 

also aims to be truly decentralized 

7.  [13] 

Kamba,  

A. I., 

Kardi,  

S. M., & Dikko,  

Y. K. G 

2020 

Used transportation problem techniques to 

determine minimum cost of transportation and 

optimize of total transportation cost 
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1.7 Thesis Outlines 

The given thesis has four main chapters with chapter one includes 

the following: 

 Chapter Two (Theoretical Background): The scientific 

previous works and backgrounds are given to show the 

concepts of cloud computing, Vogel’s Approximation 

Method, cost reduction, Apache Hive, and standard 

deviation. 

 Chapter Three (System Design and Implementation): 

This chapter shows in detail the structure and the 

methodology of the presented work.

 Chapter Four (Implementation Results): This chapter 

gives the outcomes and the resulted of downloading the 

files and a comparison of the performance measure of the 

final results.

 Chapter Five (Conclusions and Future Works): This 

chapter gives the final results in summary as well as 

showing the main thoughts about additional future works.

 

 



 

 

 

 

 

 

 

 

Chapter Two 

Theoretical Background 
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2.1 Overview 

       Provides an overview of cloud computing, followed by a discussion of the 

benefits and challenges of cloud computing and cost reduction, the context of 

topic modeling will be explained, and Apache Hive; in specific, the 

concentration will be on the used VAM. 

       Since the thesis focuses on using VAM with files in cloud computing. 

First, a brief introduction to VAM will be introduced and its procedure 

principles will be demonstrated.  

  

2.2 Cloud Computing  

       Cloud computing is a technology that enables a virtual integration and 

provisioning of computing resources residing in remote locations [14][15]. 

When data is stored in a convenient location, it can be quickly retrieved and 

processed. However, in today's cloud computing environment, securing 

enough space to store a massive amount of service data is difficult. Cost-

effective storage capacity at local sites is critical for the cloud computing 

service to perform well, and this is an active area of research at the moment 

[1].  

     With the advancement of technologies accessible via the Web, the 

emergence of Web 0.2 and Web 0.3, and the major increase in available 

Internet speeds, many companies have adopted the practice of making their 

software programs available for download and use via the internet, including 

it is now referred to as "cloud computing" because this technology enables 

additional benefits for its users. Figure (2.1) illustrates the cloud computing 

architecture [16]. 
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Figure (2.1): Cloud Computing Architecture 

     Numerous, including (reducing expenses and increasing the availability of 

information services to a broader segment of beneficiaries, and also providing 

the Without a commitment to using a personal computer, information 

institutions can store, process, transmit, and share data from anywhere and at 

any time, but all of these processes (storage, processing, transmission, and 

sharing) are completed once [17]. 

        External servers are accessible via the Internet cloud while maintaining 

the protection of this data and preventing it from being hacked or infected by 

viruses [18]. Many of them resorted to subscriptions.  Computing projects are 

made available through some institutions that dedicate their services to 

libraries, such as the Dura Cloud project [3]. 
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       There is a good chance to that do not give cloud computing enough 

credit in our personal or professional lives, even though we use a variety 

of cloud services. The term "cloud computing" began to be used in the 

early 1990s. Is the term "cloud computing" inspired? From the cloud 

symbol that was often used to represent the Internet in graphs and maps. 

Moreover, as with so many other new [19]. 

        Undoubtedly, in light of recent trends in information technology, the 

nature of the Internet is constantly evolving and changing, which has led 

to the emergence of successive generations of development in the 

structure, content, and products of the network [20].     

      Cloud computing is a type of cloud computing where the consideration is 

estimated according to what each customer consumes in terms of processing 

capabilities, storage space, and volume. In other words, can use the computer 

to communicate via memory, several clients are allowed to work, etc., in other 

words, a network and store programs, files, etc. All these resources are stored 

in the cloud (i.e., data centers) and become the computer's tool for 

communicating with this cloud. And this is the case with the various computers 

in a company[20].  

       Instead of putting the applications online, they are working on employees’ 

devices. These applications are installed in the cloud, and work is done as 

usual. Cloud computing has emerged as a significant new trend in technology, 

and many industry experts anticipate that this shift will result in changes to the 

processes involved in information technology (IT) as well as the processes 

involved in the information technology market. Users can access their cloud 

computing resources from a variety of devices when they use the technology, 

including desktop computers, laptops, phones, smartphones, and digital 

assistants, to access software, storage, and online platforms for the 
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development of applications through the use of services offered by cloud 

computing providers. The use of cloud computing can result in significant cost 

reductions, increased availability, ease of assimilation and other benefits [21]. 

2.2.1  Cloud Computing Benefits 

Cloud computing offers numerous advantages to the user at the 

receiving end. These consist of the following: 

 Access to a huge selection of applications without the need to 

install or download [22]. 

 supplying educational resource, databases, e-mails, tools and 

educational applications to students, teachers, and clients 

located all over the world who are taking part in an educational 

program [23]. 

 Access to the applications is possible from any computer, in 

any part of the world [24]. 

 Users are able to save money by only purchasing the hardware 

and software that is necessary for their tasks [23]. 

 There is a central location where businesses can pool their 

resources [25]. 

  Consumption is billed as a utility with minimal upfront costs 

[19]. 

  Scalability through the utilization of resources on demand 

[26]. 

 

2.2.2 Cloud Computing Challenges 

Despite all the justifications and benefits that have been said and 

written about cloud computing, some human, material and procedural 
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defects emerge from time to time, which impede, from near or far, the 

ways of implementing cloud computing and which are: 

1. Environment: There are those who believe that cloud 

computing is not necessarily green computing, as it causes 

more pressure on the Internet, and increases the number of 

copies of the same data on more than one cloud. 

2. The Internet: Cloud applications need to be connected to the 

internet, as disconnecting from the internet will affect the 

inability to perform work [27], but some institutions have taken 

the initiative to remedy this, and thanks to some modern HTML5 

and JavaScript technologies, it is possible to build web 

applications [28][29] to work without an internet connection, 

then synchronize when the connection is back. 

3. Security and security concerns: Some are afraid to put all 

their information and files with companies providing cloud 

services. When the service is expose to hacking operations, the 

hacker may be able to obtain users’ information, or the company 

may resort to selling user information or benefiting from it in one 

way or another. The only guarantee is in such cases, it is to resort 

to large companies with high reliability and good reputation in 

this field. (On the other hand, your private equipment and your 

computer are not immune from hacking, theft or loss, and cloud 

service companies are more secure to store and save information, 

but these concerns remain with some users). 

 

4. Where to save files: The user does not know where his 

information or files should be saved. It is possible that you are, 

for example, in a cloud server in a hostile country, and therefore 
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political problems enter here, but with the cloud you can choose 

places to save those data or files and the provider companies try 

hard in this area, to avoid this defect. 

5. Cloud applications: They are not as good as traditional 

desktop programs yet, and photo editing applications over the 

web have not reached levels comparable, for example, to the 

traditional Photoshop application. Applications have not yet 

reached the level of traditional desktop applications. 

6. Editing documents online has reached the level of Microsoft 

Office, but it is gradually approaching this as the years go by. 

7. Internet speed: The use of cloud computing is plagued by 

this issue in a number of less developed countries. 

8. Protection of intellectual property rights: which raise users' 

concerns, there are no guarantees that these rights will not be 

violated. 

9. The problem of information security and privacy: Some 

users are afraid of the possibility of others accessing their private 

information [28]. 

 

2.3 Vogel’s Approximation Method (VAM) 

      Vogel’s method is among of most important third approaches 

(Vogel’s Approximation Method (VAM), North West Corner Method 

(NWCM), Least Cost Method (LCM)) [30].The ability to arrive at the best 

solution as soon as possible and calculations take longer than necessary. 

The Northwest Corner Method (NCM) and the Lowest Cost Method 

(LCM), after ensuring that the transfer schedule is in equilibrium. 
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The transmission problem is a special problem for network 

optimization. It contains a special data structure in the solution with a 

transmission diagram. Transportation models play an important role in 

supply chain and logistics. This question mainly involves calculating the 

cost of carrying a single commodity from many sources to various 

destinations [31].  

      The goal is to decrease the cost of moving goods from one location to 

another while still meeting the needs of each new region, and each 

transport location operates within its capacity [32].  

      The purpose is to use the power of supply point m to determine the 

most effective means of meeting demand of point n. determining effective 

solutions the application of operations research to large-scale 

transportation problems is a critical endeavor [33].  

      In this thesis, the VAM is one of the transfer methods to find better 

elemental solutions that have been written about. Heuristic approach 

VAM often offers a better first solution than other methods. [33].  

      Applying a VAM to a particular problem does not guarantee that it 

will produce the best solution. However, a very good solution is always 

obtained with relatively little effort [34]. In fact, VAM usually provides 

the best or near-optimal solution to small transmission problems [35]. The 

notion of VAM is based on the cost of a fee or remorse[35].  

     The difference between the costs of the greatest and second-largest 

units in a row or column is the penalty cost. VAM gives as much money 

as feasible to the cell with the lowest penalty cost per row or column [36].  
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2.3.1 Vogel's Approximation Method Procedure 

        This method is regarded as the best important and efficient integrated 

for arriving at the best solution, as well as one of most important methods 

[37]. Since this method is defined by the ability to attain the ideal solution, 

determining the basic beginning solution is not possible. It's near to the 

best and uses a scientific estimation procedure that usually yields a basic 

solution and at this point we explain the VAM method. The detailed 

process of VAM is as follows [38][39] as shown in Table (2.1): 

Table (2.1): Vogel’s Approximation Method Procedure 

Step 1 The provided transportation issue must be balanced if either (total supply>total 

demand) or 

(total supply<total demand) 

Step 2 Subtract the lowest cell cost in the row or column from the next lowest cell cost in the 

same row or column to get the penalty cost for each row and column. 

Step 3 
Break ties randomly or choose the lowest-cost the cell with the highest penalty value 

of cost in the column or row). 

Step 4 
Allocate as much as possible to the viable cell in the row or column with the highest 

penalty cost that has the lowest transportation cost. 

Step 5 Steps 2, 3, and 4 should be repeated until all requirements have been met. 

Step 6 Calculate the for each of the available allocations, the total transportation cost. 

        

In the example, the size of the matrix is (5 x 5), S1-S5 are the source 

points, and D1-D5 are the destination points. Each of the boxes on the left the 

fixed cost (cij) is represented by the column and each blank box on the right 

the column represents the allocated quantity (xij), which is the quantity of 

units sent from point I to point j [40][41]. 
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   Table (2.2): An illustration of a (5x5) transportation issue 

 

    The initial baseline solution VAM was used to find a solution to this 

problem, which is presented in Table (2.3). The initial cost was determined 

using the data in Table (2.2) as follows: 68804. 

 

Table (2.3): Initial solution tableau of VAM 

 

        It has been reached after achieving the optimal solution using the 

simple transfer algorithm through five iterations, the ultimate cost was 

determined to be 59356. Then the optimal solution table was presented in 

table (2.4). In the following section, we'll go over the proposed method 

(IVAM) for solving the identical problem[41]. 
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Table (2.4): Optimal solution tableau of VAM 

 

      Assume that there is a minor file transfer issue that can be resolved with 

the VAM approach. The VAM approach can be used to solve a file 

transmission difficulty. 

Table (2.5) is called the FTT file transfer where the problem is 

replicated on a table. We assume that the client requested four files (f1, f2, 

f3, f4)  of sizes (60, 40, 30 and 110) GB respectively. The list of available 

replica providers is (S1, S2, S3) at (120, 70, 50) Gb/s with taxa display costs 

listed in Table (2.5). For a The following approach is utilized to make a 

better selection decision [7]. 

Table (2.5): File Transportation Table 
 

                                Replica Providers Sites 

Requested 

File 
f1 f2 f3 f4 Demand 

S1 × (19) × (30) × (50) × (10) 7 

S2 × (70) × (30) × (40) × (60) 9 

S3 × (40) ×(8) × (70) × (20) 18 

Capability 5 8 7 14  

 

2.3.2 Vogel's Approximation Method Example 

      When attempting to determine the initial basic solution that is feasible 

to a transportation issue, one of the methods that is utilized is known as 

Vogel's Approximation Method (VAM). However, Vogel's Approximation 
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Method is an iterative procedure, and so at each step, we need to determine 

the penalties for each column and row by selecting the least expensive 

option and the second least expensive respectively[42]. The following 

example explains the VAM procedure: 

 

Solution: 

For the given matrix of the cost, 

Sum of supply = 25+ 60 +50   = 135 

Sum of demand = 15 + 60 + 20 +40 = 135 

As a result, the presented issue is a balanced transportation issue. 

Step 1: Find the lowest and second-lowest cost in each column and row, 

then write down the differences between these two costs. In the first row, 

for example, 2 and 3 are the lowest and second-lowest numbers, and their 

difference is 1.   
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Step 2: Now, find the worst penalty and pick lowest number in that row 

or column. Then, give each min value of (supply, demand). 

       Here, the biggest penalty is 3, and the smallest number in the same 

column is 2. In same cell, min(supply, demand) = min(50, 40) = 40 the put 

40 in this cell and cross out the column next to it, demand will be met in 

this case (40-40=0). 

 

 

Step 3: Find the absolute differences between the rest of the rows and 

columns. Then do step 2 again. 

Here, the most you can be fined is 3, and the least you have to pay is 

also 3. Also, the minimum supply and demand is 10 and 60, which is 10. 

So, put 10 into that cell and write down the new supply and demand 

in the row and column that go with it.  

Demand = 60 – 10 = 50 

Supply = 10 – 10 = 0 

As supply is 0, strike the corresponding row. 
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Step 4: Repeat the step above, which was step 3. This will lead to the 

following: 

 

In this step, the second column goes away, and the cell with the value 2 

gets the value min (supply, demand) =  25. 

Step 5: Do step 3 again, just like we did in the last step.   

In this case, the highest penalty was 7 and the lowest cost in the 

corresponding column was also 7. 
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Step 6: Now, do step 3 again by figuring out the differences between the 

rest of the rows and columns. 

 

Step 7: In the step before, every row and column except one 

disappeared. Now, put the remaining value of supply or demand in the right 

cell. 
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Total cost = (10 × 3) + (40 × 2) + (25 × 7) +  (20 × 2) + (15 × 3)+ (25 × 2)  

                = 420 [42]. 

 

2.4 Cost Reduction 
 

      One of the most influential factors that must be taken into consideration 

is the cost/time reduction factor, as the concept of cost leadership is to have 

the lowest operational level of IT costs in the industry in parallel with the 

quality of IT services. Especially since the financial crisis in 2008, 

companies have been constantly striving for economic flexibility and IT 

costs usually belong to the expenditure period, they are under review by top 

management, some research [43] has demonstrated that the potential TCO 

benefits of service software in cloud computing are greater compared to 

traditional on-premises IT, as well as several studies which has indicated 

the possibility of reducing pre-existing costs under cloud computing 

[44]. 

         A 2013 study by Morgan and Conboy [45], cited the case for the three 

companies which showed that companies had reduced costs for servers, 
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licenses, maintenance, backup, and electricity. But they also point out that 

there may be hidden costs such as additional training courses, therefore, an 

implicit assumption that has been widely cited is a near- natural occurrence 

of cost reduction through cloud computing adoption. 

        A 2012 study by Meer et al. [46], demonstrated that the cost effect is 

beneficial under real conditions by monitoring transportation and 

distribution processes. The study also indicated that the use of cloud 

computing helped improve the scalability of the data layer in the multi- 

application Internet by directing a request to the database instance that it can 

process using the minimum amount of work general, capital expenditure 

prevention depreciation), and administrative costs for the user, but the 

increased cost is to the service provider, as contracts are often long-term 

due to higher switching costs [47]. Moreover, in the short term the 

freedom of choice to repeat upgrades and downgrades depends on the 

economic situation. 

2.5 Ways to Find the Best Solution 

    They are the methods for selecting the acceptable basic solution obtained 

from the basic solution methods And we make sure of the solution we 

reached, is it an optimal solution (Solution Optimal), or we do improve it in 

case it is not optimal by using other methods to obtain the optimal solution 

that The value of the objective function for the cost of transportation shall be 

as low as possible, and this is done according to one of the two methods [48]: 

2.5.1 Stepping Stone Method 

      Once a fundamental, workable solution has been computed to check 

whether the answer is necessary, one must now proceed. Whether or if 

the result is ideal, the Stepping Stone Method seeks to solve transportation 

issues in the best possible way [49].  
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2.5.2 Method Multipliers 

    The improvement indicator is calculated using mathematical equations in 

this manner rather than by drawing paths as it was done in the past, and the 

indicator with highest values is picked. Negative to begin solution 

optimization [50].  

2.6 Apache Hive 

Apache Hive is an open source data warehouse software that enables 

users to read, write, and manage massive data set files [51]. These files can 

be kept directly in the Apache Hadoop Distributed File System (HDFS) or 

in other data storage systems such as Apache HBase [52].  

 

       Hive gives SQL developers the ability to query and analyze data using 

HQL statements, which are quite similar to regular SQL queries. These 

HQL statements are written in Hive Query Language. The programming 

for MapReduce will be simplified as a result, relieving us of the need to be 

familiar with and compose extensive Java code [53].  

 

       Instead, can write queries in HQL, which is a simpler language, and 

then Hive automatically generate the map and reduce the functions [54]. 

Can able to apply a table structure to enormous volumes of unstructured 

data thanks to the Hive metastore, which is included with installation of 

the Hive data warehouse platform. After have created a Hive table and 

specified its columns, rows, data types, and other attributes, all of this 

information is saved in the metastore and is considered to be a component 

of Hive architecture [55].  

      Other tools, such as Apache Spark and Apache Pig[52], can then access 

the information included in the metastore. Figure (2.2) illustrate the 

architecture of Apache hive [52]: 
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Figure (2.2): Apache Hive Architecture  

     As is the case with any database management system (DBMS), we are 

able to execute our queries on Hive from a command-line interface (also 

referred to as the Hive shell), from a JavaTM Database Connectivity 

(JDBC) application[56], or from an Open Database Connectivity (ODBC) 

application by utilizing the Hive JDBC/ODBC drivers. It is possible for us 

to execute a Hive Thrift Client inside of applications that have been written 

in C++, Java, PHP, Python, or Ruby [57]. This is analogous to using these 

client-side languages with integrated SQL in order to access a database like 

IBM Db2® or IBM Informix®. 

Hive is designed to resemble conventional database programming and 

supports SQL access [56]. However, because Apache Hadoop and Hive 

operations serve as the foundation for Hive, there are significant 

distinctions between the two. First, Hadoop was designed for lengthy 

sequential scans [58], and because Hive is built on top of Hadoop, query 

latency is extremely high (several minutes) [59]. Because of this, the use 

of Hive is not recommended for applications that require extremely quick 

reaction rates. Second, because Hive is a read-based system [60], it is not 

suitable for transaction processing [56], which often involves a high 
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proportion of write operations. It is better suited for data warehousing 

operations such as Extract, Transform, and Load (ETL), reporting, and 

data analysis, and it contains tools that offer easy access to data using SQL 

[61]. Hive gives the ability to impose structure on data that is, for the most 

part, unstructured [62]. Therefore is used to deal with the cost table as 

explain this in Chapter Four.  

 

2.7 The Standard Deviation for Testing the Results 

Standard deviation is a statistic that measures how spread out a set of 

data is in relation to its mean. It is calculated by taking the square root of 

the variance by determining each data point's deviation relative to the 

mean [63]. 

     If the data points are more away from the mean, then there will be a 

greater deviation within the data set; hence, the more spread out the data 

are, the larger the standard deviation will be. 

2.7.1 Standard Deviation Formula 

        The formula for calculating standard deviation involves finding 

the square root of a value that is obtained by comparing individual 

data points to the population's overall average.  

The formula is [64]: 
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2.7.2 Using Standard Deviation 

The standard deviation is a crucial tool in trading and investment 

techniques since it helps monitor market and securities volatility and 

predict performance patterns. This makes the standard deviation an 

especially helpful instrument. When it comes to investment, for 

instance, the objective of an index fund is to mimic the performance 

of its benchmark index; hence, the fund is likely to have a low 

standard deviation in comparison to the benchmark index. One of the 

most important basic risk measurements that analysts, portfolio 

managers, and financial advisors utilize is the standard deviation. The 

standard deviation of their mutual funds and other products is 

something that investment companies declare publicly. A high 

dispersion indicates that the actual return on the fund is significantly 

different from the normal returns that were anticipated. This number 

is routinely presented to the end customers and the investors because 

it can easily be grasped by both of these groups [64]. 
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3.1 Introduction 

     The proposed system illustrates the parts that process the 

implementation of the system. The main idea of the system is to specify 

each client-requested specific file to the server which will deliver the file 

more efficiently than and as fast as possible.  

The steps followed to achieve the key aim of this thesis are described. 

This includes proposing an approach for conclude the minimum cost time 

needed for each file delivery to the user. The algorithm used is called 

Vogel’s Approximation Method (known as VAM). VAM algorithm is 

running inside a middle server which receives client’s files requests and 

determines each client which server downloads from, using the Apache 

Hive to distributing the CostTable (which will be large in the real world) 

among various Hive nodes.  

3.2 Proposed System Architecture 

      There are three parts in the proposed system. As described in Figure 

(3.1), these steps are: 

1- Cloud Computing Part: which contains the servers and holds the 

cost table and related data for VAM method. 

2- VAM Server Part: which acts as middle party to run the method 

and deliver the links for each server to each corresponding client. 

3- Clients Part: users who request files from VAM. 
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Figure (3.1): Proposed System Architecture 

 
 

 

3.2.1 Collecting Dataset  

In this thesis, three files, two of movie type (.mp4) and one of text 

type (.csv) collected by downloaded from the web browser. Table (3.1) 

lists the sources for each file and the size. 
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Table (3.1): The Dataset 

File Type 
Size 

(GB) 
Sources 

Case1 

 
Mp4 6.5 

https://www.youtube.com/watch?v=TEsIeYLsxsk 

 

Case2 

 
Mp4 2 

https://www.youtube.com/watch?v=ZrUYRGvKT2w&t=211s 

 

Case3 

 
csv 1.3 

https://www.unb.ca/cic/datasets/ddos-2019.html 

 

 

3.2.2 Cloud Computing Part 

 VAM Server uses a table called CostTable, this table is used by the 

VAM method to determine which client should request the file from 

which server. This table could be huge (according to the number of 

servers and clients) and it must be stored in Cloud and fetch this table 

whenever VAM Server needs it. To achieve this, there are two 

approaches: 

The first method, CostTable stored in Microsoft SQL Server. Microsoft 

SQL Server can hold structured data and manipulate these data by SQL 

queries via TCP/IP connection, but this approach has a problem, the 

problem is CostTable (as we mentioned earlier) could be huge data 

amount. In addition, this could cause the lack of requests this table in the 

time needed. Microsoft SQL Server doesn’t have the proper techniques 

for distributing the data and minimizing the time needed to gather the 

table and send it to the requested part. 

 So, the second method is proposed to solve this issue. 

The second method is to stored CostTable in Microsoft Azure Service, 

this service contains Hive techniques to distribute the Table among 

server nodes (nodes mostly is represented as PCs) and by using special 

https://www.youtube.com/watch?v=TEsIeYLsxsk
https://www.youtube.com/watch?v=ZrUYRGvKT2w&t=211s
https://www.unb.ca/cic/datasets/ddos-2019.html
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algorithms, the data could be gathered and send it to the party as fast as 

possible. 

      In the proposed system, had implemented both methods to compare 

these methods, in order to illustrate the power of Microsoft Azure 

HDInsight with dealing big data. Indeed, Azure Hive is the most 

efficient way to deal with CostTable as explain this in Chapter four. 

 

The following figure describes the CostTable contents: 

 

 

 

 

 

 

Figure (3.2): Cost Table 

 

 

3.2.2.1 Microsoft Azure HDInsight 

       Azure HDInsight is a Microsoft service that provide Hadoop, Spark, 

R Server, HBase, Hive, and Storm clusters, and many distributed 

techniques to deal with big data [65]. 

        CostTable has been built in a structured way (.csv file) and then 

uploaded to storage in Azure HDInsight. In Azure Cloud, some settings 

must be configured in order to distribute these data in a matter to be sent 

whenever requested by using queries just like SQL query. Figure(3.3) 

illustrate the Azure HDInsight Hive Services Structure [61].  
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Figure (3.3): Azure HDInsight Hive Service Structure 

 

              HDInsight offers a number of different cluster types, each of 

which is optimized for a particular kind of workload. Query that is 

Interactive[66]. A Hadoop cluster that improves response times for 

interactive queries by providing Low Latency Analytical Processing 

(LLAP) functionality. 

 

      A Hadoop cluster that has been optimized for carrying out batch 

processing tasks. Working with Hive is made easier thanks to 

functionality that is built into Spark Apache. To query the data that is 

stored in Apache HBase, you can use either HBase or HiveQL. 
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3.2.2.2: Implementation Azure HDInsight: 

       An unprocessed CSV data file is used as a starting point 

(CostTable.csv), it is then loaded into Azure SQL Database using 

Apache Sqoop after being imported into an Azure HDInsight cluster 

where it is then transformed using Apache Hive. 

 

To upload CostTable is used the following stages: 

• Retrieve the information and then submit it to an HDInsight cluster. 

• Utilize Apache Hive to perform the transformations on the data. 

• Sqoop should be used to load the data into the Azure SQL 

Database. 

 

Accordingly, an Azure Subscription must be created. 

3.2.3  VAM Server Part 

 The core and main function of the proposed system is VAM server, 

which acts as an access point for clients and analyze the demands of 

clients to supply them with the files needed for each corresponding 

server. VAM Server (by it’s called) uses Vogel’s Approach Method 

Algorithm (shorted by VAM) as analyzing method to determine each 

client demand with servers that reducing the cost of time to deliver the 

file for each client. The following structure in figure (3.4) explains how 

the VAM server works: 
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VAM Server

Client 1

Client 2

Client 3

Request File

Request File

Request File

Cloud

VAM Method

 

Figure (3.4): Structure of VAM Server 

        In the proposal system, there are three clients requesting files, in real 

world, there are thousands of clients requesting thousands of files at the 

same time. Some of these clients could request same file. In anyway, VAM 

Server will use VAM method to analyze the request and make decision 

which client should download the file from. 

The following flowchart as shown in Figure (3.5) describes how the request 

and data flows throw out the VAM Server: 
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Start

Clients files requests

Gathering the 
requests in array

Requests Array

Run VAM Method

Servers and Costs

Send download links 
to Clients

End

 

Figure (3.5): Flow Chart of request and data flows throw out the VAM Server 

These Clients are communicating with VAM Server using TCP/IP 

communications. The requests send throw out the network using TCP/IP 

to VAM Server (which acts exactly as Server) and running the VAM 

method and returns the download links throw out the network using 

TCP/IP again. 
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3.2.3.1 Vogel’s Approximation Method (VAM) Algorithm 

     The steps of algorithm involved in solving the transportation problem 

using VAM such as in the step1 the method determine a penalty cost for 

each row (column) by subtracting the lowest unit cell cost in the row 

(column) from the next lowest unit cell cost in the same row (column), then 

in step2 identify the row or column with the greatest penalty, then allocate 

as much as possible to the variable with the lowest unit cost in the selected 

row or column, after that adjust the supply and demand and cross out the 

row or column that is already satisfied and repeat until the best solution 

true, these steps show in algorithm (3.1) as bellow:- 

   Algorithm (3.1): Vogel’s Approximation Method VAM 

   Notations: 

 Requested file(s),fi, i={1,2,…,n}, where n representes number of files 

 Replica providers sites, Sj , j={1,2,…,m}, where m represents number of 

providers sites  

 Cost (time) of each file Cij  (Cost of fi in replica provider j) 

 Demand is to determine required each file 

 Supply is to determine the ability of suppliers to send files  

 Penalty Pi, represents the difference of the distribution costs between the two 

lowest unit costs (first best route and second best route)  

Begin 

  Step 1: For each row and column, find the Penalty Pi 

 Step 2: Identify the row or column with the largest Penalty values 

Step 3: Assign as many demand units as possible to the lowest cost supplier that     

            belongs to the row or column selected 

Step 4: Eliminate any row or column when its ability of the supplier becomes zero. 

Step 5: Re-compute the cost differences for the transportation table, omitting rows or  

            columns crossed out in the preceding step 

Step 6: Return to step 2 and repeat the steps until an initial feasible solution has been  

            obtained 

End 
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3.2.3.2 VAM Server Application 

      Microsoft Visual Studio designs the main form of VAM Server 

application and the contents are the button (Apply VAM by Hive) shows 

the time of fetch CostTable from Azure Hive to the VAM method and the 

button (Apply VAM by SQL) shows the time of fetch the CostTable from 

SQL and the value of CostTable shows in the middle of this form as shown 

in Appendix B. TCP/IP protocol was used to communications between 

Client and VAM Server 

 

3.2.4 Client Part 

        In this section, illustrate the client application that requests file from 

VAM Server. As mentioned client communicates with VAM Server using 

TCP/IP protocols. Thus, Client Side uses Client procedures to send the 

request file to VAM server.  

      The form of client application designed by Microsoft Visual Studio 

also and the content is button (Download using Http) used to download the 

file that selected in File scroll and show the time of download this file in 

Download Time text box as shown in Appendix B and the button 

(Download using VAM) used to download the file that selected by VAM 

method and show the time of download this file in Download Time text 

box. 

      File download step by step after receiving the link from VAM Server, 

thus, the progress will be displayed as progress bar in user interface. 

      Note that, clients can request same file or different files. In either way, 

VAM Server will handle these requests and communicate with these clients 

in order to exploit the reduction of cost time. 
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      The speed progress of the download can be various from client personal 

computer (PC) to another. The factors controlling the download are: 

1- Internet and network speed. 

2- PC Ram, CPU, and type of Hard drive. 

      The test PCs properties used in the proposed system are described in 

Table (3.2): 

Table (3.2): The test PCs properties 

 RAM CPU Type of Hard 

Drive 

Internet 

speed 

PC1 4 GB Intel Core i5 2.40 GHz HDD 6.9 Mbps 

PC2 8 GB Intel Core i5 2.40 GHz HDD 12.5 Mbps 

VAM 

Server 

16 GB Intel Core i7 2Core 2.40 GHz, 

2.40GHz 

SSD 50 Mbps 

 

     As described above, VAM Server has the highest PC properties, which 

chosen like this to handle the load of clients high number of requests. 

     On the other hand, client’s PCs does not need high RAM or CPU or 

either SSD hard drive. Client supposes only request file and download it, 

so no need for high properties. Sure, Client’s PC properties could affect the 

download speed, but not much effect on the results. In chapter four, the 

results of downloading files not various from one to another so far as shown 

in Table (4.4) and Table (4.5). 

3.3 Result Testing 

In this stage, the results obtained in the same work environment are 

tested using standard deviation and evaluated whether they are good results 

or not, where the value of standard deviation lower than one that mean the 

result is good .
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4.1 Introduction 

The main result of the proposed system is the rate of reduction of time 

cost of delivering the file to the client after requesting it. In regular 

approach, client requests file using normal http request, the speed of 

delivering the file count on the speed of Internet and the distance between 

the client and the server the holds the file in its storage. Thus, if the file 

requested is too far from client and the same file is near, but the client 

requested the one in the far server, the client will suffer waiting for long 

time more than needed if he requested in the near server. 

This conclude that the need for a method to determine the better server 

is extreme important. This proposed system (as explained in chapter three), 

is to use VAM method to fit such a need. The results that will be explained 

in this chapter, and illustrate the difference between the proposed approach 

and the regular approach. The results into two sides: 

1- Cloud side: which will improve the proposed project more by 

distributing the Cost Table (which will be large in real world) among 

various Hive nodes. 

2- VAM side: the results of the goal of this research. 

 

 

4.2 Hardware and Software Requirements  
 

The proposed approach is implemented using the following hardware 

and software requirements. 

 Hardware: three PCs as shown in Table (3.2). 
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 Software:  

 Operating System: Windows10 pro-64-bit. 

 Programs: Microsoft Visual Studio Community 2022 (64-bit) –

Version 17.1.1, SQL Server Management Studio Version 18.10.  

 Programming language: Python language. 

 Subscriptions: SmartASP.NET, Microsoft Azure. 

 

 

4.3 The Dataset 
 

The dataset that is used to obtain the result as described in section (3.2.1) 

of chapter three. Which include three files as shown in Appendix B. 

 

4.4 Cloud Side 

        The results of the Azure side are measured by the time spent fetching 

the cost table from the cloud to VAM Server. In order to determine whether 

this service is more suitable from another, we compared this service result 

with fetching the cost table from regular SQL Server database. Thus, Azure 

service must show results better than SQL Server. 

To do that, Cost Table is created in SQL Server using Query show in 

Appendix B and the table resides the cost of source and destination of client 

and server created by SQL Server query. 

        The same structure also created in Azure Service storage, but this 

time, the structured Cost Table is created in .csv file as shown in Table 

(4.1). 
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Table (4.1) : Cost Table 

7196 490 10782 

1520 2195 6686 

1326 1901 7285 

      The first access of the table is Servers, and the second is Clients, and 

finally the cells are the cost from which to another. This file has been 

uploaded and configured in Azure service.  

        At first, VAM Server measure the costs by downloading the files from 

each server and determine how much cost needed for each file, then update 

the CostTable with these data. 

      After running clients and requesting files, the following results of 

brining CostTable are concluded as shown in Figure (4.1): 

 

Figure (4.1): Comparing bringing data time interval between Hive and SQL by 

milliseconds 

 

 

0 0.1 0.2 0.3 0.4 0.5 0.6

VAM by Hive

VAM by SQL

Comparing bringing data time interval 
between Hive and SQL by milliseconds

ms. ms. 



Chapter Four Experimental Results and Discussion 
 

46  

    These results according to the following updated CostTable in Table 

(4.2): 

Table (4.2): Time required of transport the files from each site to client 
  

From/To      File1 File2 File3 

Server1 7196 seconds (sec.) 1520 sec. 1326 sec. 

Server2 490 sec. 2195 sec. 1901 sec. 

Server3 10782 sec. 6686 sec. 7285 sec. 

       

4.5  VAM Server Side 

      To measure the results of VAM method and its improvement, the 

amount of time calculated from execution of such a method with 

regular downloading links are compared. In other words, users can 

download the requested file using VAM decision. 

The results of running VAM method are illustrated as below: 

 

4.5.1 Scenario:  

  The scenario of the execution the system as following: 

 

 

 

 

 

 

 

 

 

Client // request duaa(6.5G).mp4 

Client // request quraan(2G).MP4 

Client // request portmap(1.3G).csv 
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4.5.2 Cost Table and Result Table 

          These results according to the CostTable as shown in Table (4.1) is 

unbalanced because the demand does not equal to supply therefore the 

dummy has been added as shown in Table(4.3) and the Result table of the 

VAM shown in Table(4.4):- 

 

Table (4.3): Cost Table by adding supply and demand (Unbalanced) 
 

From/To D1 D2 D3 Dummy Supply 

S1 7196 1520 1326 0 3 

S2 490 2195 1901 0 3 

S3 10782 6686 7285 0 3 

Demand 1 1 1 6  9 

 

 

Table (4.4): VAM Result Table  

 

From/To D1 D2 D3 Dummy Supply 

S1 7196 1520(1) 1326(1) 0 3 

S2 490(1) 2195 1901 0 3 

S3 10782 6686 7285 0 3 

Demand 1 1 1 6 9 
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4.6  Experiments and Results 

 
     The results of downloading the three file by normal approach and 

the download of the same files by using the proposed system shown 

in Table (4.5): 

 

Table (4.5): Comparing the time of downloading files in the usual way and the proposed 

system method in PC1 

 

From/To 
Time by http 

Time by 

proposed system 

Ratio of 

reduction 

File1 922 min. 20 min. 98% 

File 2 435 min. 10 min. 97.8% 

File 3 165 min. 7 min. 96% 

 

 
 

 

     Moreover, the result of downloading the three file by normal approach 

and the download of the same files by using the proposed system in the 

PC2 as shown in Table (4.6): 

 

Table (4.6(: Comparing the time of downloading files in the usual way and the proposed 

system method in PC2 

 

From/To 
Time by http 

Time by proposed 

system 

Ratio of 

reduction 

File1 632 min. 9 min. 98.5% 

File 2 321 min. 4 min. 98.7% 

File 3 113 min. 2 min. 98.3% 
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     Finally, in this proposed system the execution of the system has run 

in same environments in order to measure the standard deviation and 

the result of time download the files after using VAM and the standard 

deviation shown in Table (4.7) and the values of STD are less than (1) 

that mean the time of download the files are not much different. 

 

Table (4.7): Standard Deviation Result 

Files 
Time of 

download the 
file in Test1 

Time of 
download the 
file in Test 2 

Time of 
download the 
file in Test 3 

Value of 
STD 

Case1 
douaa (6.5 GB) 

9.0 
Min. 

10 
Min. 

8.5 
Min. 

0.7637 

Case2 
quraan (2 GB) 

4.0 
Min. 

5.3 
Min. 

3.5 
Min. 

0.9292 

Case3 
portmap (1.3 GB) 

2.02 
Min. 

3 
Min. 

1.5 
Min. 

0.7617 
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5.1 Conclusions 

       Vogel’s Approximation Method play a major role in finding the best 

solve. The most important characteristics obtained from the results of 

the proposed work explained in the following: 

1- The use of Vogel’s Approximation Method has greatly reduced the 

cost of transfer time. 

2- The proposed algorithm helps to use the least number of servers, 

which is considered the best. 

3- Using the Apache Hive helps to speed the time the project where it 

is able to deal with large datasets easily.  

 

5.2 Suggestions of the Future Works 

To develop the proposed work, many recommendations for the 

future system are illustrated below: 

1- It is possible to use the price cost with the cost of time to get the 

best results. 

2- Using the Smart Vogel’s Approximation Method (SVAM) for 

the same files and  make a comparison of the obtained results. 

3- Using a larger number of files and a statement of the results 

obtained from the application of the proposed system.
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The proposed system using Microsoft Azure HDInsight. 

1) After sign up in Microsoft Azure service, the cluster has 

been created in HDInsight service and the CostTable.csv is 

uploaded. 

 

 

 

 

 

 

 

 

 

 

2)  The CostTable.csv divided in to bucket by hive. 
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3) Below, the pictures is shown the files has been implemented in the 

cluster. 
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4) Below, the pictures is shown the Cost Management/Cost Analysis. 
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5) Below, the pictures is shown the subscription of cloud computing 

(SmartASP.NET) 
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VAM Server application and client show in Figure (1) and Figure (2): 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): VAM Server application 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): Client’s application 
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The dataset of the proposed system and the query of CostTable shown in 

Figure (3) and Figure (4): 

 

 

Figure (3): The data set  

 

 

 

Figure (4): Query of CostTable 
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Took a snapshot of the client’s application output in PC1 as shown in 

Figure (5). The button that name is “Downloading using Http” show the 

time of download the (case1) file in regular approach and the button that 

name is “Downloading using VAM: show time of download the (case1) 

file in the proposed system. 

 

 

Figure (5): Client’s application output in PC1shows the time of download the case1 

douaa(6.5G).mp4 in regular approach and proposed system 
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The  snapshot of the client’s application output in PC1 as shown in 

Figure (6) shows the time of download the case2 (quraan(2G).mp4) file 

in regular approach and the button that name is Downloading using VAM 

show time of download the case2 (quraan(2G).mp4) file in the proposed 

system. 

 
 

Figure (6): Client’s application output in PC1shows the time of download the case2 

quraan(2G).mp4 in regular approach and proposed system 
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Figure (7) shows the time of download the (portmap(1.3G).mp4) file 

in regular approach and the button that name is Downloading using VAM 

show time of download the (portmap(1.3G).mp4) file in the proposed 

system in PC1. 

 

 

 

Figure (7): Client’s application output in PC1shows the time of download the case3 

portmap(1.3G).mp4 in regular approach and proposed system 
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Figure (8) shows the time of downloading case1 (douaa(6.5G).mp4) 

file in regular approach and the figure(9) shows the time of downloading 

the case1 (douaa(6.5G).mp4) file in the proposed system in PC2. 

 

 

 

 

 

 

 

 

 

Figure (8): Client’s application output in PC2 shows the time of download 

the douaa(6.5G).mp4 file in regular approach 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (9): Client’s application output in PC2 shows the time of download 

the douaa(6.5G).mp4 file in proposed system 
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Figure (10) shows the time of download the case2 (quraan(2G).mp4) 

file in regular approach and the Figure(11) shows the time of download 

the case2 (quraan(2G).mp4) file in the proposed system in PC2. 

 

 

 

 

 

 

 

 

 

Figure (10): Client’s application output in PC2 shows the time of 

download the quraan(2G).mp4 file in regular approach 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (11): Client’s application output in PC2 shows the time of 

download the quraan(2G).mp4 file in proposed system 
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Figure (12) shows the time of download case3 (portmap(1.3G).mp4) 

file in regular approach and the Figure (13) shows the time of download 

case3 (portmap(1.3G).mp4) file in the proposed system in PC2. 

 

 

 

 

 

 

 

 

 

Figure (12): Client’s application output in PC2 shows the time of 

download the portmap(1.3G).mp4 file in regular approach 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (13): Client’s application output in PC2 shows the time of 

download the portmap(1.3G).mp4 file in proposed system 
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 الخلاصة

 

هي تقنية تتيح التكامل الظاهري وتوفير موارد الحوسبة الموجودة في المواقع  الحوسبة السحابية 

تشرة على ، يطلب العديد من المستخدمين العديد من الملفات المنلبعيدة. على شبكة الويب العالميةا

، مما يؤدي إلى زيادة تكلفة نقل الملف داخل هذا يستغرق وقتاًدم حول العالم والعديد من الخوا

الحوسبة السحابية. إن تقليل الوقت المطلوب لتنزيل ملف هو نفس تقليل تكلفة توصيل المنتجات. 

 .أقل وقت مطلوب لتسليم المنتج للعميل بأقل تكلفة ممكنة

. VAMية التقريبفوجل لتقليل تكلفة نقل الملفات باستخدام طريقة  هذه الأطروحة في نظامتم اقتراح  

لى العميل الذي يطلب هذا تحدد الفكرة الرئيسية للنظام أي خادم يساعد في تسليم الملف بسرعة إ

م يقوم تم تقليل الوقت اللازم لتنزيل الملف عبر النظام المقترح عن طريق اختيار أفضل خادالملف. 

للحصول على الحد الأدنى من  VAM ، ويتم استخدام طريقة فعالةجاع الملف في أقصر وقتبإر

، الأوسط الذي يتلقى طلبات العميل التكلفة اللازمة لتسليم كل ملف إلى المستخدم في غضون الخادم

 .وحدد الخادم لكل عميل لتنزيل الملف منه

الخادم وجزء  VAM سبة السحابية وجزءيتكون النظام المقترح من ثلاثة أجزاء وهي جزء الحو

على  GB( 1.3، 2، 6.5( مع )case1 ،case2 ،case3العميل ويستخدم ثلاثة ملفات وهي )

 VAM طريقة . أظهرت النتائج أنلاختبار النتائج باستخدام الانحراف المعياريتم والتوالي. 

(٪ مقارنة 98-97حوالي ) أن نسبة تقليل الوقت كانت حيث في تقليل تكلفة نقل الملفات تساهم

بوقت نقل الملفات العادي.



 

 

 

 
 

 
 

 

 

 

 
 

 

 

 

 
 

تقليل كلفة نقل الملفات داخل الحوسبة السحابية 

 باستخدام طريقة فوجل التقريبية 

 

 
 

 رسالة

وهي جزء من مقدمة الى مجلس كلية تكنولوجيـا المعلومات, جامعة بابل 

 متطلبات نيل درجة الماجستير في تكنولوجيا المعلومات / برمجيات المعلومات

 
 من قِبَل 

 حوراء مهدي صالح هادي

 

 

 

 بإشراف 

  موسى مهدي صالح نعمة .أ.م.د
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