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ABSTARCT 

With the advent of Internet technologies and 

innovative applications online data delivery is made 

possible. The data might be delivered to diverse 

destinations such as programs over Internet or 

human users. As the number of online users who need 

the data to be delivered increase rapidly, it is 

inevitable to study the possible means of optimizing 

resources in order to ensure user satisfaction. Ideally 

such online delivery system should provide high user 

satisfaction while minimizing resource utilization. In 

this paper we implement the framework proposed by 

Roitman et al.in order to achieve this dual goal. We  

 
Implemented two approaches for optimization of 

resources. The former is to maximize user utility with 

prior constraints while the latter is to do the same by 

considering satisfaction of all users. We build a 

prototype application which demonstrates the proof 

of concept. The empirical results revealed that 

theapplication is effective in achieving high degree of 

user satisfaction and can be used in real world.  

 

Index Terms –Online data delivery, resource 

optimization, information services 

 

I. INTRODUCTION 

Data sources over Internet are diversified and 

distributed computing technologies make the usage 

of diversified data sources possible. The technologies 

included might be Web Services, Grid Computing 

and Cloud Computing. Data delivery indistributed 

environment causes infrastructure challenges. In this 

paper we implement a framework proposed by 

Roitman et al. [1] for optimal resource allocation 

while ensuring user satisfaction. The challenge here 

includes providing right kind of information to right 

people at right time with available resources by 

optimally utilizing resources. For content delivery in 

a distributed environment there are many 

mechanisms. They include auctions, stock prices, 

RSS news feeds and so on. We consider the usage of 

hybrid protocols and user profile management for 

achieving optimal resources allocation for online data 

delivery. The approach we followed in this paper is 

push based for online data delivery. There are push 

based technologies such as caching dynamic content 

[2], push based policies [3], JMS Messaging, and 

BlackBerry [4]. The Pull based technologies include 

Web caching [5], Web crawlers [6] and other 

techniques [7]. In this paper we focus on pull based 

approach for ensuring user satisfaction and also 

resource monitoring. RSS feeds are the best example 

for pull based approach. User profile management 

concept can reduce the burden on data delivery 

systems ad thy can make certain decisions with ease 

with the help of user profiles that leads to user 

satisfaction. The pull- based data delivery models are 

explored in [8] and [9]. In this paper we consider the 

problem of data delivery with user satisfaction as an 

optimization problem. The hypothetical scenario we 

considered is to minimize resources consumption 

provided certain user profiles while ensuring 

satisfaction of all users involved. We implement 

algorithms for solving data delivery problems.  

 

The solution we followed is stochastic in nature. It 

keeps on monitoring the process and make notice of 

updates when they exceed expected time limits. 

Moreover this should work in real time while data is 

streamed. Probes and feedbacks are used to improve 

dynamic scheduling decisions. The pull based 

solutions presented in the framework are used to 

solve the problem of online data delivery. The 

proposed work is compared with other such 

techniques like WIC algorithm [9], and ubiquitous 

TTL algorithm [5]. For experiments we used both 
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synthetic data and also real RSS feeds along with 

several user profiles. We implemented a 

prototypeapplication to demonstrate the proof of 

concept. The empirical results revealed that our 

solution is capable of achieving highest user 

satisfaction while optimizing the resource utilization.  

II. PRIOR WORK 
Dynamic content delivery can be made over Internet 

using different approaches. The online data delivery 

can be done using two models such as pull model and 

push model. When the client program is responsible 

to take the content by probing, it is known as pull 

model. When the client is automatically given when 

content updates are available, thismodel is known as 

push model. Web crawlers are examples for pull-

based examples while freshness policies [5] are 

examples of pull – based approaches. Typically the 

models relay on the freshness of objects that are to be 

delivered. Various update models came into existence 

of content freshness. The update models of [10], [11] 

focused on representing update arrival in stochastic 

terms. In the context of synchronization, pull – based 

freshness models are also proposed. The best 

examples for this are web crawlers [6], [12]. They 

proposed policies for maximize objects that exist in 

cache memory. Refreshing the objects offline is the 

goal of the work. Offline index freshness is the goal 

rather than handling queries online. Efficient 

algorithms are inevitable for quality data delivery that 

results in user satisfaction. Implementation of such 

algorithms is difficult in pull based models when 

compared with push models. The reason for this is 

that only in stochastic terms the update model is 

known. The existing pull based policies and the 

dimensions arepresented in fig. 1. 

 
Fig. 1 – Pull based policies (excerpt from [1]) 

As can be seen in fig. 1, the classification of pull 

based policies is illustrated. The TTL and PDCM are 

on demand in nature while the Synch, WIC, AA-

synch and SUP are asynchronous in nature. They are 

illustrated in terms of objective and constraint such 

asutility, recency, and bandwidth. The pure 

asynchronous works are presented din [6], [8] and [9] 

that keep on refreshing data irrespective of client 

requests. They are push models by nature. On 

demand works are presented in [5] and [13] that 

refresh objects only when client makes request. Other 

approaches which are in the middle of both the 

extremes include [14], [15] and [16] as they support 

both asynchronous and on-demand data access 

models.  

III. FRAMEWORK FOR ONLINE DATA 

DELIVERY 
This section describes the framework which is 

implemented in the prototype application of this 

paper. The framework is the based on two problems. 

The first one is “Maximize user satisfaction under 

given system constraints”. The second problem is 

“Minimize the usage of resources under user 

satisfaction constraints”. Based on the predefined 

constraints that can maximize utility of every user, 

the proposed framework is built. For instance in [9] 

and [17] there is involvement of resource constraints 

and number or probes. The constraints in [17] 

represent the count of crawling tasks that ensure 

freshness of web resources. The proposed model is 

based on the notion of execution intervals. The 

execution intervals are obtained from user profiles. 

We take a case study using RSS as it is popular form 

of content sharing approach over World Wide Web. 

 

With regard to problem1, the proposedframework 

assumes that system constraints are hard constraints. 

And their assignment has to be done with pre-defined 

constraints. For optimal resource allocation the 

approach presented in [24] is used.In order to solve 

the problem 2, we formulate a dual approach in 

which user satisfaction constraints are kept as hard 

rules while the optimization of resource constraints is 

performed. 
 

IV. EXPERIMENTAL RESULTS 
The prototype application is built as a custom 

simulator in Java platform. The application has 

provisions to solve the two optimization problems 

discussed earlier. The tradeoffs can be fixed by end 

users. The environment used for the application 

development is PC with 4 GM RAM, Core 2 Dual 

processor running Windows 7 OS. The IDE 

(Integrated Development Environment) used is Net 

Beans. The experimental results with RSS feeds 

example are presented as a series of graphs.  
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Fig. 2 - Satisfy User Profiles Performance(synthetic 

dataset) 

As can be seen in fig. 2, the horizontal axis represents 

the maximum number of updates a client can tolerate 

while the vertical axis represents effective utility. The 

maximum number of updates a client can tolerate is 

from 1 to 5 only. The graph shows different life 

parameters and their performance.  

 

Fig. 3 - Satisfy User Profiles Performance 

(RSSfeeds) 

As can be seen in fig. 3, the horizontal axis represents 

the maximum number of updates a client can tolerate 

while the vertical axis represents effective utility. The 

maximum number of updates a client can tolerate is 

from 1 to 5 only. The graph shows different life 

parameters and their performance.  

 

Fig. 4 - Satisfy User Profiles Performance of Various 

Update Models(synthetic data) 

As can be seen in fig. 4, the horizontal axis represents 

the maximum number of updates a client can tolerate 

while the vertical axis represents effective utility. The 

maximum number of updates a client can tolerate is 

from 1 to 5 only. The graph shows different life 

parameters and their performance.  

 

Fig. 5 - Satisfy User Profiles Performance of Various 

Update Models (RSS feeds) 

As can be seen in fig. 5, the horizontal axis represents 

the maximum number of updates a client can tolerate 

while the vertical axis represents effective utility. The 

maximum number of updates a client can tolerate is 

from 1 to 5 only. The graph shows different life 

parameters and their performance.  
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Fig. 6–Number of probes vs. Effective utility (FPN) 

As can be seen in fig. 6, the horizontal axis represents 

number of probes while the vertical axis represents 

effective utility. For different TTL and WIC 

experiments, the results are presented.  

 

Fig. 7–Number of probes vs. Effective utility 

(Poisson) 

In Fig. 7, the horizontal axis represents number of 

probes while the vertical axis represents effective 

utility. For different TTL and WIC experiments, the 

results are presented. 

 

Fig. 8 – Impact of Feedback of RSS Data(Effective 

Utility Improvement) 

As can be seen in fig. 8, the horizontal axis represents 

the maximum number of updates a client can tolerate 

while the vertical axis represents effective utility 

improvement. The maximum number of updates a 

client can tolerate is from 1 to 5 only. The graph 

shows different life parameters and their 

performance. 

 

Fig. 9 – Impact of Feedback of RSS Data (Probe 

Increase) 

As can be seen in fig. 9, the horizontal axis represents 

the maximum number of updates a client can tolerate 

while the vertical axis represents probe increase 

value. The maximum number of updates a client can 

tolerate is from 1 to 5 only. The graph shows 

different life parameters and their performance.  
V. CONCLUSIONS 
In this paper we implemented the content delivery 

model presented by Roitman et al. [1] which is a pull-

based data delivery model. It used user profile 

diversity and algorithms for achieving two goals 

namely ensuring user satisfaction and optimal 

resource utilization. We considered the problem of 

fresh content delivery online as an optimization 

problem. We used RSS feeds live and also synthetic 
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data for experiments. We developed a prototype 

application to demonstrate the proof of concept. The 

application makes use of feedbacks in order to reduce 

number of probes. The user profile management is 

given importance in order to ensure that all users are 

satisfied with the content delivery. The experimental 

results revealed that our application achieves high 

user satisfaction while consuming optimal resources.  
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