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Abstract 
In the near future, computing environment can be expected based on 
the recent progresses and advances in computing and communication 
technologies. Next generation of mobile communications will 
include both prestigious infrastructure wireless networks and 
novel infrastructure less mobile ad hoc networks (MANETs). A 
MANET is a collection of wireless nodes that can dynamically 
form a network to exchange information without using any pre-
existing fixed network infrastructure. The special features of 
MANET bring these technology great opportunities together with 
severe challenges. This thesis describes the fundamentals of ad 
hoc networking by giving its concept, features, and applications 
of MANET. Some of the technical challenges MANET poses are 
also presented. The routing protocols meant for wired networks 
cannot be used for mobile ad hoc networks because of the mobility 
of nodes. The ad hoc routing protocols can be divided into two 
classes: - table-driven and on-demand. Routing in wireless mobile 
ad-hoc networks should be time efficient and resource Saving. One 
approach to reduce traffic during the routing process is, to divide 
the network into clusters. This work mainly focuses on cluster-
based routing protocol CBRP) and its comparative analysis with 
three other on demand routing protocols. We present a scheme, 
called global cluster cooperation (GCC) for caching in mobile 
ad hoc networks where network topology is partitioned into non-
overlapping clusters based on the physical network proximity. In 
this scheme cluster cache state (CCS), which is the information 
regarding the contents of all the mobile nodes (MNs) within a 
cluster, is maintained at each node. In case of cluster cache miss, 
we propose to keep global cache state (GCS) at a node called 
cluster state node (CSN) and we also implement new protocol is 
Adaptive cache schema and compare to the another three protocols 
on the basis on Time complexity, Number of messages and size 
of the messages and give the simulated results.
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I. Introduction
If an existing communication infrastructure is expensive or 
inconvenient to use or setup, or if it is absent, mobile users with 
wireless connectivity can still communicate with each other by 
the formation of an ad hoc network.  Nodes in an ad hoc network 
can act as both hosts and routers since they can generate as 
well as forward packets, respectively. Since there is no existing 
communication infrastructure (e.g., a wired or a fixed wireless 
base station), ad hoc networks cannot rely on specialized routers 
for path discovery and routing. Therefore, nodes in such a network 
are expected to act cooperatively to establish the network “on-
the-fly”. Such a network is also expected to route traffic, possibly 
over multiple hops, in a distributed manner, and to adapt itself to 
the highly dynamic state of its links and the mobility patterns of 
its constituent nodes. Traditionally, the interest in such rapidly 
deployable network architectures has been for battlefield and 
disaster relief situations2. Military applications such as voice 

and video communications in the battlefield, and decentralized 
communication of maps and sensor data fuel research on such 
network architectures. However, considerable interest in ad hoc 
networks has been shown recently in the commercial sector owing to 
the miniaturization of computing devices and proliferation in their 
numbers, and the increasing demand of people to stay connected 
all the time. The advent of low power wireless communication 
technologies such as Bluetooth [1] and HomeRF [8] can propel 
ad hoc networks to becoming an enabling platform for what is 
known as ubiquitous computing [2]. Communication between 
any two nodes in an ad hoc  network might require the packets 
to traverse multiple hops. Several protocols have been proposed 
in the literature for routing in mobile ad hoc networks [1]. Since 
the intermediate nodes may be mobile, node mobility can cause 
frequent link failures and staleness of routes. That in turn can result 
in route errors and trigger off a fresh route discovery process. 
In some cases, performing a local route repair may be possible 
[10]. In any case, the effectiveness of any routing algorithm in 
an ad hoc network depends upon the timeliness and detail of 
topology information available. In such a scenario, the availability 
of information which is valid for a longer duration of time is highly 
desirable. With the increase in size of the networks, flat routing 
schemes do not scale well in terms of performance. Routing 
schemes such as Dynamic Source Routing [12] which discover 
routes by reactive flooding, and perform well for small networks, 
can result in low bandwidth utilization in large networks with high 
load due to longer source routes (and thus, large byte overhead) 
[11]. Hence, some hierarchical organization is required in large 
ad hoc networks for solving this problem. Several clustering 
strategies have been proposed with a focus on imposing a semi-
hierarchical structure upon nodes in an ad hoc network in order to 
increase scalability, improve bandwidth utilization, and to reduce 
delays for route queries [1]. Routing on top of clustered The basic 
step in clustering involves formation of easily manageable clusters 
of nodes. A clustering algorithm known as Lowest-ID (cluster 
head selection based on ID) has been proposed in the past [4] 
and has been revisited later in the “multimedia multihop mobile 
networks” context [5]. In [3], Chiang et al. have shown that the 
Lowest-ID algorithm performs better than the max connectivity 
algorithm3 in terms of stability of clusters (measured by the 
number of cluster head changes), and they have proposed a small 
change in the Lowest-ID algorithm to improve performance; the 
improved version is referred to as LCC which stands for “Least 
Cluster head Change”.
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Fig. 1: Clusters in Mobile Ad-Hoc Network

The rest of the paper is organized as follows: in Section II, existing 
system discuss about Protocols NC Schema, GCC Schema, Cache 
data Schema. Section III, describes the approach new cluster 
algorithm Adaptive Cache schema. Section IV, experimental 
results on four algorithms Section V. Concludes the paper.

2.   Existing System 

A. Global Cluster Cooperative (GCC) Caching
 The design rationale of GCC is that, there is no dearth of storage 
space in present scenario, so the information regarding the cached 
contents of various clients in a cluster would be kept with each 
node in the cluster. In GCC, when a client suffers from a cache 
miss (called local cache miss), the client will look up the required 
data item from the cluster members. Only when the client cannot 
find the data item in the cluster members’ caches (called cluster 
cache miss), it will request the CSN which keeps the Global Cache 
State (GCS) and maintains the information about the node in the 
network which has copy of desired data item. If a cluster other 
than requesting nodes’ cluster has the requested data (called remote 
cache hit), then it can serve the request without forwarding it 
further towards the server. Otherwise, the request will be satisfied 
by the server. For each request, one of the following four cases 
holds
Case 1: Local hit. When a node requires a data and found it in 
the local cache.
Case 2: Cluster hit. When a node requires the data, it checks its 
local cache, in case of local miss; node consults its CCS which is 
maintained by this node only, to check whether data is available 
in one of the neighboring nodes within the cluster.
Case 3: Remote hit. When the requested data item is not stored by 
a client within the cluster of the requester. The requester checks 
with CSN which is maintaining GCS and then returns the address 
of the client that has cached the data item.
Case 4: Global hit. When the data is not found even remotely data 
is retrieved from data center.
Based on the above idea, we propose a cache discovery algorithm 
to determine the data access path to a node having the requested 
cached data or to the data source. Assume that MHi denotes mobile 
node/client i. In Figure 1, let us assume MHi sends a request for 
a data item dx and MHk is located along the path through which 
the request travels to the data source MHs, where kÎ{a, c, d}. The 
discovery algorithm is described as follows: When MHi needs dx, 
it first checks its own cache. If the data item is not available in 
its local cache, it checks with CCS which is maintained by MHi 
to see whether any of neighboring node in the cluster has a copy 
of desired data. If it is not available at cluster level, it sends a 
lookup packet to the CSN MHj in its cluster. Upon receiving the 

lookup message, the CSN searches in the GCS for the requested 
data item. If the item is found, the CSN replies with an ack packet 
containing id of the client who has cached the item. MHi sends 
a request packet to the client whose id is returned by MHj and 
the client responds with reply packet that contains the requested 
data item.

When a node/MHs receives a request packet, it sends the reply 
packet to the requester. The reply packet containing item id dx, 
actual data Dx and TTLx, is forwarded hopbyhop along the 
routing path until it reaches the original requester. Once a node 
receives the requested data, it triggers the cache admission control 
procedure to determine whether it should cache the data item 
Cache admission control decides whether a data item should be 
brought into cache. Inserting a data item might not always be 
favorable because incorrect decision can lower the probability 
of cache hits. For example, replacing a data item that will be 
accessed soon with an item that will be accessed in near future 
degrades performance.

B. Non-Cooperative (NC) Caching
In our NC algorithm, based on the continuous playback 
characteristic and prediction of future request patterns, we can 
assign a TTNR value for every data block. This value reflects the 
time and possibility of the next reference of a block. Whenever 
a block needs to be replaced out, the replacement algorithm uses 
the TTNR values to sort all the data blocks globally, and pick the 
block that is least possible to be accessed again in the longest 
future (called LNU block, i.e., Longest-Not-to-be-Used Block). 
This strategy is similar to Basic[9], with additional prediction 
on the future request arrival patterns. When assigning data 
blocks’ TTNR values, we assume the system’s existing clients 
will remain their current average playback rates and we do not 
take VCR functionality (i.e., interactive playback functionality, 
such as pause, resume, fast forward etc.) into consideration at 
present, then the time when a block will be accessed again can 
be conferred approximately. Additionally, for future requests of 
the system, their arrival time can be predicted as follows: Assume 
the request arrival process conforms to the Poisson distribution 
with parameter λ , and popularities of the CM objects conform to 
the Zipf distribution, as other researchers do[7-8]. For a certain 
CM object, the arrival time of the next client request for it is 
the previous request’s arrival time plus 1/λ . Then, this arrival 
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time can be adjusted based on that CM object’s popularity. In 
fact, based on the existing requests, predicting the arrival process 
of new requests is helpful to increase the significance of those 
already cached data blocks which are prefixes of CM objects. 
Thus, they can be retained in NC as long as possible, resulting 
in the improvement of clients’ startup latency. Our NC algorithm 
runs on every server node in the cluster. It consists of two parts, 
one of which is executed whenever a local client request arrives. 
The other part is run when a data block forwarded by some remote 
node is received. The algorithm involves three nodes: a requesting 
node P, a remote node Q which has the requested data block, and a 
remote target node R, which will accept the data block forwarded 
to it. The information about the location and status of all the 
blocks is kept in a global directory which is queried whenever it 
is necessary to locate or replace data blocks. This directory will 
be updated after every major step of the NC algorithm. The two 
parts of our NC algorithm are as follows:

C. Cache Data
In Cache Data, the node caches a passing-by data item di locally 
when it finds that di is popular, i.e., there were many requests for 
di, or it has enough free cache space. For example, in Fig. 1, both 
N6 and N7 request di through N5, N5 knows that di is popular 
and caches it locally. Future requests by N3, N4, or N5 can be 
served by N5 directly . Since Cache Data needs extra space to 
save the data, it should be used prudently. Suppose the data center 
receives several requests for di forwarded by N3. Nodes along 
the path N3 − N4 − N5 may all think that di is a popular item and 
should be cached. However, it wastes a large amount of cache 
space if three of them all cache di. To avoid this, a conservative 
rule should be followed: a node does not cache the data if all 
requests for the data are from the same node. As in the previous 
example, all requests received by N5 are from N4, which in turn 
are from N3. With the new rule, N4 and N5 do not cache di. If 
the requests received by N3 are from different nodes such as N1 
and N2, N3 will cache the data. If the requests all come from N1, 
N3 will not cache the data, but N1 will cache it. Certainly, if N5 
receives requests for di from N6 and N7 later, it may also cache 
di. Note that di is at least cached at the requesting node, which 
can use it to serve the next query. The idea of Cache Path can be 
explained by . Suppose node N1 has requested a data item di from 
N11. When N3 forwards the data di back to N1, N3 knows that N1 
has a copy of di. Later, if N2 requests di, N3 knows that the data 
center N11 is three hops away whereas N1 is only one hop away. 
Thus, N3 forwards the request to N1 instead of N4. Note that many 
routing algorithms (such as AODV [8] and DSR [2]) provide the 
hop count information between the source and destination. By 
caching the data path for each data item, bandwidth and query 
delay can be reduced since the data can be obtained through less 
number of hops. However, recording the map between data items 
and caching nodes increases routing overhead. In the following, 
we propose some optimization techniques. In Cache Path, a node 
does not need to record the path information of all passing-by 
data. For example, when di flows from N11 to destination node 
N1 along the path N5−N4−N3, N4 and N5 need not cache the path 
information of di since N4 and N5 are closer to the data center 
than the caching node N1. Thus, a node only records the data 
path when it is closer (defined later) to the caching node than the 
data center. When saving the path information, a node need not 
save all the node information along the path. Instead, it can save 
only the destination node information, as the path from current  
router to the destination can be found by the underlying routing 
algorithm. Due to mobility, the node which caches the data may 
move. The cached data may be replaced due to the cache size 
limitation. As a result, the node which modified the route should 
reroute the request to the original data center after it finds out the 
problem. Thus, the cached path may not be reliable and using it 
may adversely increase the overhead. To deal with this issue, a 
node Ni caches the data path only when the caching node, say 
Nj, is very close. The closeness can be defined as a function of its 
distance to the data center, its distance to the caching node, the 
route stability, and the data update rate. Intuitively, if the network 
is relatively stable, the data update rate is low, and its distance 
to the caching node (denoted as H(i, j)) is much lower than its 
distance to the data center (denoted as H(i, C)), the routing node 
should cache the data path. Note that H(i, j) is a very important 
factor. If H(i, j) is small, even if the cached path is broken or 
the data are unavailable at the caching node, the problem can be 
quickly detected to reduce the overhead. Certainly, H(i, j) should 
be smaller than H(i, C). The number of hops that a cached path 
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can save is denoted as 

where Hsave should be greater than a system tuning threshold  
called TH, when Cache Path is used. Maintain cache consistency: 
There is a cache consistency issue in both Cache Data and Cache 
Path. We have done some work [9-10] on maintaining strong cache 
consistency in single-hop based wireless environment. However, 
due to bandwidth and power constraints in ad hoc networks, it 
is
too expensive to maintain strong cache consistency, and the weak 
consistency model is more attractive. A simple weak consistency 
model can be based on the Time-To-Live (TTL) mechanism, in 
which a node considers a cached copy up-todate if its TTL has not 
expired, and removes the map from its routing table (or removes 
the cached data) if the TTL expires. As a result, future requests 
for this data will be forwarded to the data center. Due to TTL 
expiration, some cached data may be invalidated. Usually, invalid 
data are removed from the cache. Sometimes, invalid data may be 
useful. As these data have been cached by the node, it indicates 
that the node is interested in these data. When a node is forwarding 
a data item and it finds there is an invalid copy of that data in the 
cache, it caches the data for future use. To save space, when a 
cached data item expires, it is removed from the cache while its 
id is kept in “invalid” state as an indication of the node’s interest. 
Certainly, the interest of the node may change, and the expired 
data should not be kept in the cache forever. In our design, if an 
expired data item has not been refreshed for the duration of its 
original TTL time (set by the data center),it is removed from the 
cache. 

III. Proposed Work Done

A. Design of an Adaptive Caching Scheme
Adaptive to a variety of and possibly changing conditions 
requires multiple algorithms to be embedded in one system. 
This is also true for an adaptive caching system. Therefore, our 
design uses a pool of static cache replacement algorithms with 
different characteristics to decide how to behave based on the 
observed workload. The challenge is to join the relatively weak 
predictions of many different policies into one highly-accurate 
prediction [27], deciding which objects to keep in the cache. Expert 
systems, specifically machine learning  algorithms [17] have been 
successfully used for this purpose in the past to solve non-trivial 
operating systems problems [16]. Figure 2 illustrates the major 
components of our initial weighted voting–based adaptive design. 
We define a pool of virtual caches, each of which simulates a
single static cache replacement policy by maintaining an object 
ordering as if it owned the entire physical cache. To save space, 
each virtual cache only keeps object header information, not the 
actual data for the object. On each request, each virtual cache 
reports whether it would have gotten a hit (scored as 1) or miss 
(scored as 0) if it were the real cache. This information is used 
to adjust the weights of the policies by increasing the weight of 
policies that would have kept the object and decreasing the weight 
of those policies that would have discarded the object. Future 
implementations may use more sophisticated mechanisms to 
“reward” and “punish” policies; for example, they might consider 
how highly an Virtual caches in the policy pool assign values to 
each object they “cache.” A weighted average of these  predictions 
defines the master policy that manages the real cache. The real 
outcomes are compared to the predictions and  used for weight 

updates of the virtual policies. object was valued in calculating 
the weight change rather than simply using binary value. Both 
caching and replacement are done based on votes. Each virtual 
cache votes on the objects it wants to keep, assigning higher values 
to objects that it believes are most worth keeping. The objects 
with the highest weighted vote total stay in the cache. Over time, 
the real cache ordering will probably resemble the ordering of 
virtual caches with the highest weights, but will still be a mixture 
of multiple policies. One potential limitation in this design is the 
limitation that virtual caches only keep as many objects as will 
fit in the physical cache. If this is the case, a virtual cache with 
space for n objects will be penalized equally for not containing 
the objects ranked n 1 and n 100, where a rank of 1 is assigned 
to the most “valuable” object.We believe it is better to reward 
caches that rank reused objects highly even if the objects could 
not be kept in the cache. Thus, we use virtual caches that are larger 
than the physical cache, Using this strategy, an object X1 ranked 
n  _ 1 in all virtual caches might be chosen over an  object X2 
ranked n _ 1 in one cache and unranked in every other cache. If 
virtual caches were the same size as physical caches, X1 would 
be totally unknown and thus ineligible for ranking. However, it 
is likely that X1 is more desirable than X2 and would receive a 
higher vote because so many policies rank it relatively highly. 
We expect that keeping track of more objects than the physical 
cache has space for will not present an overly large burden on an 
ACME cache. Objects can be tracked with relatively few bytes, 
and we believe the improved performance 

Fig. 3: Design of Adaptive Caching using Multiple

IV. Results
In order to implement these four algorithms on the basis on time 
complexity.

Fig. 4: Initialize the Mobile Node in to the Simulator
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Fig. 5: Draw the Nearest Draw the Shortest Path from Source to 
Destination 

Fig. 6:  After Press the Reroute it Find Possible Shortest Path

Fig. 7: Line Chart for the Reroute Shortest Path

Fig. 8: Cache Size vs. Average Query Latency

Fig. 9: Draw Average Query Latency Vs Mean Size

Fig. 10: Draw Effects of Cache Size on Message Overhead

Fig. 11: Draw Effects of Query Generate Time on Message 
Overhead
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V. Conclusions
This paper presents a global cooperative caching scheme GCC 
for supporting efficient data retrieval in ad hoc networks. This 
scheme exploits clustering for efficient data caching in ad hoc 
networks. The proposed GCC caching scheme reduces the message 
overheads and enhances the data accessibility as compared to 
other strategies. We anticipate that our work will stimulate further 
research on cooperative cache based data access by considering 
various issues such as cooperative cache replacement, strong cache 
and we implement the NC and Cache schema and Adaptive cache  
schema implemented with those algorithms we compare the cache 
size and number messages and the size of the input nodes and 
evaluate the performance comparative Cache schema  GCC ,NC 
comparative adaptive cache schema better Performance is high. 
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