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ABSTRACT 

Internet of things is a way of interconnecting electronic and electrical devices used in our daily life 

where it can be controlled through internet. Sharing information, controlling the devices, transmitting 

data packets from one device to another device via internet is fast and efficient. At the same time 

internet is slowly converted into cloud and the entire cloud is manufacturing the software technology 

using parallel processing and distributed computing. Distributed computing permits all user can share 

the data anytime from anywhere in the globe. Similarly parallel computing permits multiple tasks to 

be carried in the cloud server or in the resources at the same time anywhere from the globe. When 

integrating these two software technologies such as distributed and parallel computing the flow of 

incoming jobs, load and the tasks are heavy and maintaining the traffic is a big problem nowadays. In 

order to maintain the traffic the network topological changes are applied. Entire cloud is divided into 

virtual LANs, and the LANs are divided into P2P structure. Solving traffic problems using P2P 

architecture leads to solve the problems in LAN, where solving the problems in LAN leads to solve 

the problems in the cloud. Generally cloud is a multitenant environment it cannot be determined that 

how many requests entering into the cloud at what time. High speed traffic in P2P in IOT always 

degrades the network performance. Energy, delay and throughput are the main quality of service 

parameters which decides the performance of the network. While transmitting multimedia data, online 

games and VoIP affects the affects the performance in terms of Delay. Heavy traffic under P2P makes 

more congestion which decreases the customer satisfaction, so that, the revenue of the cloud is 

reduced automatically. Most of the Internet Service Provider (ISP) is keep investigating on the 

infrastructure of the network which supports to increase the quality of service. Internet traffic 

maintenance leads to increase the future data transmission in cloud can be obtained by sharing file in 

P2P architecture.  
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INTRODUCTION 

IOT – Internet of Things is a concept in which each and every system in the world is connected to 

each other over an IP address. IOT concept is closing towards reality with invention of applications 

such as cloud computing and Peer-to-Peer networking. The concept of interconnection of systems all 

over the world will be very useful for applications such as data analysis for the service providers, data 

transfer etc. The term IOT was coined in 1999 by a member of Radio Frequency Identification 

development community. By the recent innovative inventions there are so many visions about IOT in 

recent times. The “things” mentioned in the term may denote anything that can be studied about an 

individual person or system connected to the network such as their location, Time, etc. According to 

CISCO the number of devices connected to the network was around 12.5 billion in 2010 and is 

expected to be 50 billion in 2020. Peer-to-Peer (aka) P2P is a network model which adopts a 

different architecture other than that defined in conventional client-server network 

architecture [3]. P2P Networks do not have a common server for every system connected in 

the network whereas it acts both client as well as server in the network. The system 

connected in the network is called as peer. In this type of network the peer also raises a 

request to other peers connected to the network and also responds to the request s raised by 

other peers in the system. When the peer rises a request it acts as a client and when 

responding to a request it acts as a server. The peers are able to do both the processes 

simultaneously. Whereas in conventional network architecture a client can act only as a client 

and can only request the server, the server can only respond to the request from the client. In 

P2P networks the performance of the network is dependent on the amount of peers connected 

since the network is decentralized and do not have a dedicated server. With less number of 

peers connected the increase in requests could blow the network performance due to scarcity 

of peers acting as servers. A P2P network will be more efficient whenever there is more 

number of peers connected to the network. The peers in a P2P network are connected as a 

group where they exchange data between themselves without any common server. The ability 

of peers to act as both client and servers simultaneously is considered a very innovative 

characteristic in networking field. Also the ability of nodes to find the required content from 

the network makes the peers in P2P network the most utilized. Once a peer is connected to 

the network the resources available in the node are fully utilized by the other peers. The peers 

basically find the required data in the network by using the centralized indexing service 

which is maintained throughout the network for the parts of files available in peers. In general 
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the applications use P2P networking architecture such as torrents use a large number of peers 

for downloading a file even though there is availability of file parts from few peers in order to 

increase the bandwidth so that they can finish the process as soon as they can. The process of 

increasing the reach of certain peers in the network causes dissimilarity between the peers. 

Since the P2P application is decentralized and dependent on the peer availability the problem 

cannot be addressed by a single solution. The technical advancements in P2P networking 

pave way for many future applications of internet such as Internet of Things (IOT). 

LITERATURE SURVEY 

Internet of Things  

Each and every system in the world is linked to each other over an IP address is known as IOT – 

Internet of Things.   IOT idea is final towards reality with invention of applications such as cloud 

computing and Peer-to-Peer networking. The idea of interconnection of systems all over the world 

will be very helpful for applications such as data study for the service providers, data transfer etc. The 

term IOT was coined in 1999 by a member of Radio Frequency Identification development 

community.  

There are so many visions about IOT in recent times of modern inventions. The “things” mentioned in 

the term may indicate anything that can be studied about an individual person or system connected to 

the network such as their location, time, etc.  With respect to CISCO, the number of procedures 

connected to the network was around 12.5 billion in 2010 and is expected to be 50 billion in 

2020.style [R. T. Fielding et al. 2000] by embedding Web servers on elegant things.By combining 

several Web resources [J. Yu et al. 2008], just as tech-savvys make Web mashups in a Web of Things 

and they can create “physical mashups” by composing virtual and physical services [E. Wilde et al. 

2007, D. Guinard et al. 2009, B. Hartmann et al. 2008].  The achievement of Web mashups is 

intimately dependent upon the trend for Web 2.0 services (e.g. Google, Twitter, Wordpress, Doodle, 

etc.) to give access to some of their services through relatively (often REST-based) simple open APIs 

(Application Programming Interface) on the Web.  Several platforms such as Sense Web [A. Kansal 

et al. 2007] or Pachube3 offer to conquer are confined by providing a middle platform for people to 

divide their sensor data. 

The Sense Share project [T. Schmid et al. 2007] goes towards this direction as it allows users to share 

sensor data with their friends. It also allows owners to apply dissimilar filters to the data before 

sharing it.  The Social Access Controller requires for smart things to offer a Web API as described in 

Web of Things related projects [D. Gruinard et al. 2009, E. Wilde et al. 2007, D. Guinard et al. 2009, 

V. Stirbu et al. 2008].  Thus, we start by temporarily introducing our view of Web of Things 

architecture. Sharing smart things via the web, it is required to have integration without any flaws to 

the web. This is possible in two steps. First, smart things are linked to the Internet by embedding Web 
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servers directly onboard, as suggested in [J. Hui et al. 2008], [S. Duquennoy et al. 2009], [D. Guinard 

et al. 2009].   Then, the functionalities of smart things are exposed as resources by applying the REST 

architectural style [R. T. Fielding et al. 2000].   REST is core to the Web and focuses on creating 

loosely coupled services so that they can be easily reused. It uses URIs for encapsulating and 

identifying services on the Web and HTTP as a uniform application interface. It also decouples 

resources from their presentation and provides mechanisms for clients to choose the best potential 

formats. 

 

Conventional Approaches 

During 1990’s as a way of speeding up Web transfers over low-speed links, the Network caching 

became popular.  With the massive consumption of broadband technologies, the value of caching of 

small Web objects decreased.  Afterwards, the growing popularity of P2P file sharing and Internet 

video has attracted much attention to caching again.  It was found that P2P and video content 

responds well to caching, because it has high reuse patterns. Since efficient network caching requires 

DPI support, caching and DPI are often used in combination which is an added advantage. When 

Internet video is quickly becoming dominant, it should be emphasized that today P2P file sharing 

traffic is growing in volume but declining as a percentage of global traffic. Therefore, modern caching 

systems should be able to transact with both P2P file sharing and Internet video. In practice, many 

products are obtainable on the market today to meet this requirement.  Examples include Over cache, 

UltraBand, CachecFlow, iCache, etc. Unfortunately, there is a common belief that once an ISP gets 

into the business of caching of P2P traffic, then it runs a risk of losing its legal protection from piracy 

charges. In this context, a widely cited document, Online Copyright Infringement Liability Limitation 

Act of the U.S. Code, title 17, chapter 5, §512 (a) [81], states that:  

Late market arrival:While commercial products are already available, additional efforts should be 

made to speed up the standardization activities since DECADE is still in a stage of standardization.  

Close collaboration with companies that are already on the market would be beneficial for the 

DECADE project.  

The need for cooperation with the P2P community: DECADE requires a certain level of 

cooperation between ISPs and the P2P development community. This is hard to achieve in practice as 

P2P applications are often developed by loosely organized individuals.  

Legal issues: The ability of ISPs to trace and filter out copyrighted content can repel users and the 

P2P development community.   Moreover, in theory, DECADE caches can be used by content owners 

for spoofing and flooding P2P networks with junk files in order to frustrate P2P users looking for 

illegally distributed content.  
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PROPOSED APPROACH 

For a Web object, from clients HTTP requests are received by a proxy cache server and if it finds the 

requested object in its cache, it sends back the object to the user without disturbing the upstream 

network connection or destination server.  Unless it is available in the cache, the proxy attempts to 

fetch the object directly from the object’s home server.  Lastly, the originating server, which has the 

object, gets it, possibly deposits it and returns the object to the user.   The profits of proxy caching are 

supposed to reduce network traffic and reduce average latency. Standalone proxy configuration is 

shown in Figure 2.  The cache portrays a single point of failure in the network which is the major 

disadvantage of this design.   The network also appears unavailable to the users when it is unavailable.   

In addition, another drawback is that all user Web browsers are physically configured to use the 

suitable proxy cache.  So, if the server is unavailable, all the users must reconfigure their browsers in 

order to use a different cache.  A final issue connected to the standalone approach is that there is no 

way to energetically add more caches when needed. 

DEFINITION OF P2P 

A P2P network is a system that relies on computing power of its clients rather than in the network 

itself. This means the clients (peers) will do the necessary operations to keep the network going rather 

than a central server. Of course, there are different levels of peer-to-peer networking. 

CACHING ALGORITHMS 

Least Recently-Used (LRU) 

Based on the time of last access, we maintain a list of objects in the cache, which is ordered.   In the 

standard Least Recently Used (LRU) caching algorithm for equal sized objects. In particular, the most 

recently accessed object is at the top of the list, while the least recently accessed object is at the 

bottom.  In order to make room for the newly accessed object, one object in the cache must be pruned 

when a new object comes in and the cache is full.   The object chosen is the one which was least 

recently used.   Clearly the LRU policy needs to be extended to handle objects of varying sizes.   

Without considering the document size, type or network distance, LRU treats all documents equally.  

If it is not requested for a short period it also ignores frequency information, thus an often-requested 
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document will not be kept.  So LRU does not perform well in web caches.   A scan, stream of multiple 

documents accessed only once, can force all the popular documents out of an LRU-based cache. 

 

 

Least-Frequently-Used (LFU)  

The disadvantages of Least Frequently Used are; in least-frequently used method evicts the document, 

which is accessed least frequently.   The important problem with this method is cache pollution which 

means that a document that was formerly popular until new documents become more popular than the 

old one which was used, but no longer is, will stay in the cache.   This can take a long time during this 

time; part of the cache is wasted.  It assumes that probabilities are constant, but in practical it is not so.   

It also includes problem with implementation.   Preferably, for documents not in the cache as well as 

those present an implementation of the algorithm would keep a frequency counter.  This is prohibitive 

on the scale of the web.    

Hybrid P2P: There is a middle server which keeps information about the network. The peers are 

accountable for storing the information. If they want to contact another peer they inquire the server for 

the address. 

Pure P2P: It is very clear that there is absolutely no central server or router. Each peer acts as client 

and server at the same time. This is also sometimes referred to as “serverless” P2P. 

Mixed P2P: This lies between “hybrid” and “pure” P2P networks. An example of such a network is 

Gnutella which has no central server but clusters its nodes around so-called “supernodes”. 

PROPOSED RESEARCH WORK 

Memory management to reduce bus traffic and latency of data access and it is being used by Caching 

technique.  Net traffic has increased tremendously since the starting of the 1990s. Caching techniques 

are applied to web caching to decrease internetwork traffic, user-perceived latency, and server load by 

caching the documents in local proxies, with the numerous increase of net traffic. They analyzed both 

advantages and disadvantages of some current Web cache replacement algorithms including lowest 

relative value rule, least weighted usage algorithm and Least Unified-Value (LUV) algorithm. Based 

on our analysis, proposed a new algorithm, called Optimized Least Grade Replacement (OLGR), 

takesrecency, frequency, perfect history, and document size under consideration for net cache 

optimization. The best recency coefficients were resolute by using 2- and 4- way set associative 

caches. The cache size was different from 32k to 256k in the simulation. The simulation results 
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showed the new algorithm (OLGR) is better than LRU and LFU in terms of hit ratio (BR) and Byte 

Hit Ratio (BHR). 

 

 

Proxy Server Implementation 

A Proxy server, runs with pointed features, inherently helps speeder browsing of web pages with use 

of least grade page replacement algorithms. Server is successfully developed with a few numbers of 

clients but it could be implemented for more of them. It is more reliable, more beneficial than the 

existing one that uses the old Data structures concept. It will add a bigger network and also maintains 

load harmonizing system application is executable under any platform and with any number of clients 

too 

ALGORITHM: Optimized Replace Least Grade Page 

/* In-cache document based on its passed history */ ICDR: In-Cache Documents Records 

PDDG: Previously Discarded Documents Grade /* The de facto hit ratio beginning with 0 */ 

F : Frequency of ICDR ; 

R :Recency Set of ICDR; /* R=< r1;r2;…;rn>*/ 

L : Length of document; 

BG : Bonus Grade of document) { IF (document k in cache) FOREACH doc in ICDR DO WHILE 

(doc.F in &doc.R in R & Size(doc) in L) doc ← new        Value; ∈PDDG ←weightα , α (0, 1); ELSE 

Fetch Doc From Origina(); Discard In Cached Doc(); } 

/*Fetch document k from original site*/ PROCEDURE: Fetch Doc From Origina() 

{ IF(L is NOT NULL) INSERT k into Cache; UPDATE each ICDR; k.BG = 0;  

ELSE FOREACH g in grade DO 

g =R 1δ + × F 2 δ + ×C 3 δ + × BG 4 δ ; } /*discard in-cached doc with the least grade*/ 

PROCEDURE: Discard In Cached Doc()  

{ PDDG ← PHGD grade;  

INSERT k into Cache; 
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IF ( PDDG of k in PHGD) k.BG←PDDG; Delete its PDDG in PHGD; 

ELSE k.BG=0; 

Update each ICDR and PDDG ;} 

 

 

IMPLEMENTATION OF NEW SYSTEM 

A main activity of the development phase is coding and testing until the user requirement 

specification fulfilled by each modules and component of the overall system. Other important 

activities include implementation planning, equipment acquisition and system testing. The 

development phase concludes with a development phase report and user review. A software 

application generally implemented after navigating the complete life cycle method of a project. 

Various life cycle processes like requirement analysis, design module phase, verification, testing and 

at last followed by the implementation phase results in a successful project management. The software 

application is basically a web based application has been successfully implemented after passing 

various life cycle processes mentioned above. The software is to be implemented in a high standard 

industrial sector, various factors includes application environment, user management, security, 

reliability and finally performance are taken as key factors throughout the design part. These factors 

are area unit analyzing step by step.  The positive as well as negative outcomes are noted down before 

the final implementation. The applications validations area unit created, taken into account of the 

entry levels accessible in various modules.  Possible limitations like number data format, date 

formatting and confirmations for both save and update options ensures the correct data to be fed into 

the database. Therefore all the aspects are charted out and the complete project study is practically 

implemented successfully for the end users. 
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Fig.1: Cache Performance 

 

 

 

 

Conventional Proxy Methods 

It is accomplished that present IoT needs a best solution for traffic organization with high presentation 

in terms of throughput, delay, storage and queue etc are discussed from the Chapter - 2. Here, it is 

aimed to design and is implemented an Extended Proxy Cache for Peer-to-Peer systems in a web. The 

contribution of this paper is three folds. At first, for knowing the peer list arrivals and departures, 

EPC starts with neighborhood management using a neighborhood manager.  Second, EPC uses P2P 

content distribution which reduced the server, downloading time and server load.  Third, EPC uses a 

shortened request to reduce the number of requests which helps to control the traffic.  Finally, EPC 

uses garbage collection dynamically for reducing the churn files and free the memory which increases 

the speed of file sharing among P2P systems.   The complete architecture of the EPC is depicted. 
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Fig.2: EPC architecture 

 

Request Analyzer 

Each Peer has neighbours within the range of 20 to 30 numbers of peers when L number of peers has 

been connected to the network.   At the time 𝑡, 𝐽 number of peers is transmitting a request to the server 

for the file F, and then the inward requests are indexed and verified for finding the neighbours.   

Neighbours are put into order as a sub-network, according to the distance between the peers. For the 

first K nearest neighbours, K numbers of segments are transmitted.  After successfully receiving the K 

segments those neighbours are sharing themselves to collect all the segments by each peer in the 

neighbour list.  

 

 

 

 

 

 

 

 

 

Fig.3.Request Analyzer 

Due to the distance between the peers the set of all peers is grouped into an overlay network.  In the 

beginning, some of the peers send request for content to the server shown in Fig.2b.  For constructing 

overlay network using the locations of the peer nodes, all the incoming requests are collected and 

validated even to compute distance among the peers.   The peers having less distance are gathered into 

one group and the remaining peers are gathered into another group.  Here, the total content is 

segmented energetically in consistent of the number of peers sent request within the time interval. 

Within a time interval and without collision and any other problems the contents are delivered for the 

Peers in the same way.  For the same content, the request analyzer eliminates the duplicate request. 
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Response Analyzer 

The functionality of the response analyzer is easier than the request analyzer. The response analyzer 

verifies the status of the server and maintain the details up to date for the peers those who are waiting 

after the request. The response analyzer also checks for the request from the peers and eliminates the 

repeated request from same peer for same segment, which reduces the overhead. 

Simulation Setup 

Here, it is discussed about the simulation setup. There are some files are spread among the 25 nodes 

placed in a LAN. All the nodes possess 2GB RAM and above 2.30 GHz Pentium processor. This 512 

MS file is divided into 256 KB blocks, where each grouped into 4-12 MB segments.  Any peers can 

be linked and the link bandwidth is up to 128 kbps. The number of uplink and downlink can also be 

limited according to the network size. Also a time interval can be assigned for uploading and 

downloading the contents. The following Table-1 shows the simulation parameters. For simulating the 

EPC algorithm Network Simulator software is used. 

 

Performance Metrics 

Here, three aspects are dealt with, they are: the minimum download time, maximum download time 

and server load which are considered as the performance evaluation parameters.  Liberation is given 

in such a way, that any peer can join any number of times in the network.  But, the downloading time 

of a peer is the downloading time of the first time slice of the peer participation in the internet. The 

highest value in the downloading time is taken as the maximum downloading time. The average 

download time is the average of all peers participated in the simulation. Lastly the server load is the 

load of the server.   All these metrics can justify the P2P performance in terms of content distribution. 

Table-1: Simulation Parameters 

Parameters Values 

File Size 512 MB 

Block Size 256 KB 

Segment Size 4,8, 12 MB 

Number of Peers 30 
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Arrival Rate 0.4 

Peer Lifetime 60 to 100 S 

Number of Uplinks 4 

Number of Downlinks 4 

Bandwidth of every link 128 kbps 

The request analyzer is helpful to reduce the number of requests.  From the simulation it is observed 

that there are 2048 blocks are available in the original file, where each peer is supposed to send 2048 

requests. From the simulation it is clear that the requests are saved and it is shown in Table-3. Also 

EPC reduces the request better than the existing approaches.  

 

 

 

 

Table-2:  Saving the Request Percentage 

 Existing System 

[Segment Size  in 

%] 

EPC [Segment Size  

in %] 

Lifetime 4MB 8MB 12MB 4MB 8MB 12MB 

100s 8.79 16.41 23.63 8.65 16 22.78 

60s 8.94 16.94 23.24 8.72 16.03 22.01 

 

Average download time  

Among the peers participated in the downloading, the average download time is computed. Fig.4 

shows the downloading time taken by Swifter, I-Swifter and EPC algorithms. From Fig.4, it is clear 

that the average download time getting lower along with the increased segment size.   It is said that 

the size of the segment is getting increased the communication overhead and will be reduced with the 

help of scheduler.   From the figures 4, 5 and 6 it is shown that the downloading time is affected by 
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the scheduling and communication overhead. When the size of the segment is getting raised the 

difficulty of the encoding process is also increased in such a way there is no longer a bottleneck 

occurs in the P2P systems. 

 

(a) 

 

 

 

 

(b) 

Fig-4: Average download time with lifetime a T = 100 s, b T = 60 s 

Maximum download time 

Here, the downloading time, maximum downloading time and average downloading time are 

simulated and examed. The average downloading time shows system performance. Fig.5 shows the 

downloading time obtained by EPC is better than the swifter and I-swifter approaches. It is observed 

that the maximum downloading time is steady with the average downloading time.  
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(b) 

Fig. 5Maximum download time with lifetime a T = 100 s, b T = 60  
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(a) 

 

(b) 

Fig.6: Server load with lifetime a T = 100 s, b T = 60 s 

 

 

 

CONCLUSION 

The entire research work is divided into three different stages are PrCache, Extended PreCache and 

using this cache algorithm distribute it for data sharing in cloud environment.  In the first stage the 

design and evaluation of an entire, running, proxy cache for P2P traffic, referred to as PrCache. 

PrCache transparently intercepts and serves traffic from different P2P systems. A replacement storage 

system is projected and enforced in PrCache. Storage system is optimized for storing P2P traffic, and 

shown to outperform other storage systems. A new algorithm to infer the information required to store 

and serve P2P traffic by the cache is proposed. In the second stage of the research work it is focused 

on presenting an EPC algorithm. The benefits of EPC are offered by taking the Peer request, segment 

the content, encode, deliver the content to the neighbours and share the contents among the peer 

systems. EPC uses scheduler, neighbour analysis, neighbor management and request-response 

analyzer for traffic management. From the simulation based experiment it is believed EPC improves 
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the effectiveness of the P2P systems on the web using content distribution.  It is expected that in 

future the EPC is extended with secured content delivery in a scalable P2P system on the internet. 

FUTURE WORK 

In the future work, the proposed extended, distributed PRCache algorithm is deployed in various 

conditions of the cloud environment and the performance should be evaluated for making this 

approach as permanent approach for recent IOT industry.  
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