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ABSTRACT 

 
     ARTICLE INFO 

The caching paradigm has widely been used in computers, data bases and the 

Internet to reduce the response time of the applications and to reduce the traffic load 

in the computer buses or in the networks. These advantages can also be applied in a 

Mobile Ad Hoc Network (MANET) as the caching paradigm could reduce the 

interferences due to the traffic overload and it could also increase the availability of 

the documents as well as bandwidth of network. We propose a cooperative caching 

scheme for MANETs. The proposal is supported by the local cache that all the nodes 

in the MANET possess. In a collaborative way, a node could respond to the demand of 

other nodes if it is keeping a valid copy of the required document. The proposed 

technique will use additional location data to redirect the requests. 
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I. INTRODUCTION 

Opposed to the infrastructure wireless networks where each 

user directly communicates with an access point or base 

station, a mobile ad hoc network, or MANET is a kind of 

wireless ad hoc network. It is a self configuring network of 

mobile routers connected by wireless links with no access 

point. Every mobile device in a network is autonomous. In 

other words, ad hoc network do not rely on any fixed 

infrastructure (i.e. the mobile ad hoc network is 

infrastructure less wireless network). The Communication in 

MANET is take place by using multi-hop paths. Nodes in 

the MANET share the wireless medium and the topology of 

the network changes erratically and dynamically. Every 

device can communicate with every other device i.e. it is 

also multi hop network. In a MANET, packets must be 

retransmitted by intermediate devices to ensure that they are 

received by the intended destination. Routing protocols play 

an important role in MANETs, their performance can 

greatly be improved when some other technologies are 

adapted to multihop wireless communications. MANETs 

relies on the fact that devices are expected to operate 

autonomously in multiple aspects. Web caching is 

considered a helpful technique to share web documents in a 

network. By allowing the temporary storage of web 

documents in the clients or in the proxies, a document 

request can be satisfied even when the server storing the 

document is not reachable. 

II. PREVIOUS WORK 

A cooperative caching scheme is expected to increase the 

accessibility to the documents in the MANET. Second, it 

aims at moderating the energy consumption in the mobile 

nodes (MN) by reducing the traffic across the network. 

Finally, it is desirable that the latency perceived by the users 

when retrieving the documents to be reduced. They can be 

divided into four non-exclusive categories: broadcast-based, 

informationbased, role-based and direct-request 

mechanisms.[1] In the broadcast-based approach, the MNs 

broadcast the requests in order to find a MN which can reply 

with the requested document. Since the Data Server (DS), 

which is the server storing the documents, is also a node in 

the network, it can also reply to these broadcast requests. As 

broadcast-based mechanism, we can mention MobEye, 

SimpleSearch and Hamlet. On the other hand, in the 

information-based methods, the MNs interchange or store 

information about where the documents are located in the 

network. This information is utilized to find distributed 

copies of the documents along the network when needed. 

Distributed Greedy Algorithm  and Wang outstand as 

informationbased caching schemes. Under the role-based 

approach, each MN has a specific functionality in the 

mailto:1yogitabhosale254@gmail.com
mailto:pariksheetkhutwad@gmail.com
mailto:nakuls7767@gmail.com
mailto:yadav.snehal3@gmail.com


www.ierjournal.org                 International Engineering Research Journal (IERJ) Volume 1 Issue 10 Page 1077-1079, 2015, ISSN 2395-1621 

 

 
© 2015, IERJ All Rights Reserved  Page 2 

 

network as they are assumed to be organized in clusters. 

Depending on the architecture, some MNs are selected as 

information coordinators or clients. Using this methodology, 

the information coordinators deal with the task of storing 

distributed information about the location of the documents, 

while working as servers for the cluster to which they 

belong. Thus, the information coordinators mainly manage 

the document requests. Cluster Cooperative and Denko are 

illustrative examples in this category. Finally, in the direct-

request method, the requests are directly sent to the server 

through the path discovered by the routing protocol. 

In[3],MOBEYE (Dodero & Gianuzzi, 2006) is a broadcast 

based caching scheme that proposes implementing a cache 

with the LRU (Least Recently Used) replacement policy 

into each mobile node. When a mobile node needs a 

document (and it does not have a valid copy in its local 

cache) it broadcasts a request message. If a mobile node 

receives the request message and it has a valid copy in its 

local cache, the mobile node replies using an ack 

(acknowledge) message to the requester. Finally the 

document is requested to the first mobile node that 

acknowledges the request. 

SimpleSearch (Lim et al., 2006) is another broadcast based 

caching scheme very similar to MOBEYE. If a mobile node 

needs a document that is not stored in its local cache, a 

broadcast request message is sent a limited number of hops 

away. When a mobile node with a document copy is found 

it replies with an ack message that stores the path between 

the node with the document and the requester. Finally, a 

confirm message is sent by the requester to the node with 

the document following the inverse path[3]. 

Why Cooperative Caching? 

Caching of frequently accessed data in multi-hop adhoc 

environment is a potential technique that can improve the 

data access performance and availability. Cooperative 

caching allows the sharing and co-ordination of cached data 

among different clients and groups. Due to mobility and 

constraints on resources like bandwidth, computational 

resources and limited battery power in mobile adhoc 

networks, some cooperative cache management schemes 

need to be designed[7]. 

 

III. PROPOSED CACHING SCHEME 

The objective of our cache scheme is to reduce the access 

cost by reducing traffic  that means searching time of 

document, utilization of bandwidth and reduce wastage of 

data.We propose the caching scheme, it follows the same 

request-reply model mentioned in the previous work. There 

is one or more static data server in the MANET that stores 

the universe of documents and other nodes are requested for 

documents to the data servers. If the document is not present 

in that network it searches document in other network which 

is connected to that manet. 

Local Cache: Local cache of data is technique used to 

speed network access to data file. It involves caching data 

on clients rather than on servers when possible. The effect 

of local caching is that it allows multiple write operations on 

the same region of the file to combined into one write 

operation across the network. it reduce traffic because the 

data is written once such caching improves the apparent 

response time of applications because the applications do 

not wait for the data to be sent across the network to the 

server . For a MN in a MANET that requests information to 

DS or to the Internet through a gateway, the first strategy to 

reduce the traffic in the network is to implement a local 

cache for the requested documents. This cache can serve the 

requests of the node itself to the same document even if the 

DS is not available. In that case the requests will not 

introduce any traffic in the MANET. 

Interception caching: To illustrate how this technique 

works, we use the example in Figure 1a. This figure shows a 

snapshot of a MANET where DS is the node that physically 

stores all the documents or provides access to external 

networks. Nodes 1, 2, 3, 4, 5 and 6 are user nodes that 

request documents to DS. Let us suppose that node 2 

requests the document A. The request will be forwarded 

using the routing protocol to DS, which will respond with 

the document A using the reverse route. Then, the node 2 

will store A in its local cache. In the case that node 3 

requests the same document A to DS, the request will reach 

node 2, which can reply to node 3 with the copy of the 

document A existing in its local cache by means of the 

interception caching technique. The Interception Caching 

technique reduces the number of hops necessary to obtain 

the document and, consequently, the number of protocol 

messages along the network 

  
Figure: a 

 
Figure: b 

Redirecting Caching: If the document is not received by 

the requester and, consequently, the request originator does 

not finally store the document. The MNs could redirect a 

request using these tables to a node that has not actually 

received the document causing an error in the redirection 

process. In addition, the validity of this redirection 

information is only based on the TTL of the documents and 

it does not consider the possible eviction of documents in 

the remote caches. Thus, a document request could be 

redirected to a node even in the case when this node has 

deleted the document from its local cache. Finally, if a 

redirection error is detected because of incorrect or obsolete 

information in the tables, HybridCache, COOP and DPIP do 

not implement any mechanism to update the information 

they manage. Thus, they maintain the tables’ entries even 

when a problem has been detected. Redirection Cache 

structure with information about the location of the 

documents. 
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When the route from the source node of the request to the 

destination node has not been created, CLIR utilizes the 

routing protocol to piggy-back the request in the routing 

protocol messages. By using this technique, the routing 

protocol is able to create the route to the destination node 

and search for the requested document at the same time. If 

any node that receives the route request message has a copy 

of the requested document in its local cache, it will reply 

using the route reply message informing that this node has a 

copy of the document. When the requester node receives the 

route reply message, the route between both nodes is created 

and the requester node will forward the request to the node 

that has the copy of the document. This is called a cross-

layer interception hit. This mechanism allows finding the 

documents in the network even if the server is not available. 

CLIR also implements a redirection cache that stores 

information about where the documents are located in the 

network. This information is obtained from the messages 

that are forwarded by the mobile node. The redirection 

cache manages information about the source of the requests 

and the corresponding replies. It also stores the number of 

hops and the TTL of the documents and it estimates the time 

that the documents are stored in the local caches. The 

redirection cache is managed by means of two LRU lists, 

one for the documents whose TTL is known and the other 

with the documents with an unknown TTL. When a node 

receives a request and the redirection cache contains 

information of a node that is closer to the original 

destination of the request, the request is forwarded to this 

closer node. When the redirected node receives the request, 

it replies with the document. This is called a redirection 

cache hit. 

IV. MATHEMATICAL MODEL 

 Let us consider a set S 

 Where, S= U, SER, Ds, R 

 Here, S: System which includes, U: Users 

 SER: Server. 

 Ds: Data server. 

 R: user requests. 

 Ur: user request 

Ur (Data)!Ds() 

If (Ds is available ()) 

Ds(data)!Ur 

Else 

Node(data)!Ur 

Success Conditions: If the request is redirected successfully 

then we get success state 

Failure Conditions: If the request is not redirected 

successfully then we get failure state 

V. CONCLUSION 

Thus, The objective of our project is to minimize the 

number of hops in to the network, which reduces the 

communication cost, wastage of data and bandwidth 

utilization.  
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