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Abstract— In this paper we are presenting the performance of 

recovery system. This experiment uses sets of PC memory 

distributed databases with java platform. To evaluate the 

implementation of a technique, following parameters have 

been taken into consideration: Bandwidth utilization, 

Number of clusters, Number of messages to be sent 

individually, Number of messages sent as a composite 

message, number of checkpoints taken, number of messages 

to be recovered since this thesis is an attempt to develop a 

recovery system which may succeed in reducing the number 

of messages required to be recovered. In this paper we are 

talking about Clustering and Recovery Mechanism Using 

Check pointing to improve the Performance of recovery 

system. 
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I. INTRODUCTION 

Checkpoint and recovery protocols are commonly used in 

distributed applications for providing fault tolerance. A 

network may require taking checkpoints from time to time to 

keep it free of arbitrary failures. In case of failure, the systems 

will rollback to checkpoints where global consistency is 

preserved. Check pointing is one of the fault-tolerant 

techniques to restore faults and to restart job fast. The 

algorithms for check pointing on ad hoc network have been 

under study for years. It is known that check pointing and 

rollback recovery are widely used techniques that allow 

network to progress in spite of a failure. There are two 

fundamental approaches for check pointing and recovery. 

One is asynchronous approach, process take their checkpoints 

independently. So, taking checkpoints is very simple but due 

to absence of a recent consistent global checkpoint which 

may cause a rollback of computation. Synchronous check 

pointing approach assumes that a single process other than 

the application process invokes the check pointing algorithm 

periodically to determine a consistent global checkpoint. The 

performance of a checkpoint and recovery protocol is judged 

by the amount of computation it can save against the amount 

of overhead it incurs. This performance depends on different 

system and application characteristics as well as protocol 

specific parameters. Hence, no single checkpoint and 

recovery protocol works equally well for all applications. 

Given a distributed application and a system it will run on, it 

is important to choose a protocol that will give the best 

performance for that system and application. In this thesis, 

work is done on clustering, recovery algorithm and security 

for the ad hoc networks with Check pointing algorithm which 

is efficient, decentralized and cost effective. During normal 

computation message transmission, dependency information 

among clusters is recorded in the corresponding cluster head 

processes. When a check pointing procedure begins, the 

initiator from a cluster concurrently informs all the cluster 

head processes which further multicast messages to currently 

active processes in their corresponding clusters thus resulting 

in reduced transmission delay, communication cost, better 

bandwidth utilization and faster speed of execution. Security 

issue is also very important. In this thesis we also focus on 

security by using cluster trust table for finding malicious node 

in the network. Quantitative analysis shows that proposed 

algorithm outperforms other check pointing schemes and can 

provide a better system performance for cluster federation.  

II. HISTORY 

Mobile computing is human–computer interaction by which 

a computer is expected to be transported during normal usage. 

Mobile computing involves mobile communication, mobile 

hardware, and mobile software. Mobile computing is the 

ability to use computing capability without a pre-defined 

location and connection to a network to publish and subscribe 

to information. Mobile computing as a generic term 

describing ability to use the technology to wirelessly connect 

to and use centrally located information and application 

software through the application of small, portable, and 

wireless computing and communication devices. The term 

"Mobile computing" is used to describe the use of computing 

devices, which usually interact in some fashion with a central 

information system--while away from the normal, fixed 

workplace. Mobile computing technology enables the mobile 

worker to create, access, process, store and communicate 

information without being constrained to a single location. By 

extending the reach of an organization's fixed information 

system, mobile computing enables interaction with 

organizational personnel that were previously disconnected. 

III. CLUSTERING AND RECOVERY MECHANISM USING CHECK 

POINTING 

Efficient recovery mechanism with checkpointing approach 

is based on communication that occurs between two 

processes in different clusters, as a result of which 

dependencies are generated between checkpoints taken in 

different clusters. Dependencies must be tracked in order to 

allow the application to be restarted from a consistent state. 

In our work, it is the sending process that ensures that none 

of its sent messages can remain an orphan (received-not-

sent). 

When the CH of any cluster initiates the 

checkpointing procedure by sending the control message to 

other clusters, then the current cluster’s sequence number 

 is piggybacked on each intercluster control message 

along with the first application message sent to any process 

in any cluster during global checkpoint interval. of 

each other cluster is responsible for storing these SN values 

for synchronization among clusters. 
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The proposed algorithm makes system resilient 

against any message delay or message loss. Since this 

threshold value considered is a constant and already known 

to each cluster, so if any process  of cluster ‘ ’ 

sends a piggybacked computation message to cluster ‘ ’, it 

takes again  time to reach the cluster head   of cluster 

and now the cluster extracts the  piggybacked with 

application message . If , then  of cluster 

  informs all the active processes in cluster ‘ ’ about the 

next checkpoint to be taken and sends the received 

application message for processing to the concerned process. 

Therefore instead of waiting for the control message  to 

arrive, the process  of cluster ‘b’ takes a forced checkpoint 

and updates its value with piggybacked  value, if 

. The first application message sent by a CH to 

any other cluster only contains piggybacked information. 

However, any other process in source cluster doesn’t need to 

piggyback SN value if it sends any other message to the same 

cluster before the next invocation of the proposed algorithm.  

Notations used: 

- Sequence number of a process 

- Sequence number of cluster  

 - Total number of processes 

- Total number of clusters 

- Cluster Head 

 - Process identity number of process, flag Y for 

process  

- keeps a record of  for each process  in cluster j 

-  checkpoint of process in cluster  

- is the flag used to identify active processes at 

checkpoint 

- Time taken for a control or application message to reach 

from one to another   

- The checkpoint initiating cluster head process 

cluster  

- Control message 
a

m - Application message 

kp - 
th

k  process in receiving cluster 

ip - 
th

i process in sending cluster 

ik

xSL - log file maintained by sending cluster for process i to 

any receiving process k in any other cluster at 
th

x checkpoint 
ki

xRL -log file maintained for receiving process k sent by 

process i at 
th

x checkpoint 

 1R
ki

x  - Any message which is present in ik

xSL but not in 

ki

xRL  

Lost-mes- k

ip -list containing  1R
ki

x   messages to be resent 

by sending cluster from process i to k 

 Message log to be resent to process k from sending cluster 

IV. PROPOSED RECOVERY ALGORITHM 

A. \*p[j][i] is the ith process in jth cluster & we assume 

p[j][1] as cluster head of each cluster j,   *\ 

Step 1:   &    

    where Np - Number  of processes 

    Nc - Number of clusters 

    Step 2:  \*Assigning process id*\ 

      k=1 ; 

                For j=1 to  

                    { 

                      For j=1 to  

                          {p[j][i]=K; 

                             k=k+1; 

                              i=i+1; 

                           } 

                             j=j+1; 

                      } 

Step 3:   \*Identifying and Assigning cluster head-id*\ 

               For j=1 to Nc 

                   {CH[j]=p[J][1] ;         \* for jth cluster*\ 

                       j++ ; 

                    } 

      Step 4: Y[i][j]=0 ;     

                                    
At Sender: 

\* Assume  is the initiator in cluster c*\ 

If ==CH[c] 

    Step 1: takes a checkpoint 

    Step 2: checks Y[k][c]==1 for each process Cluster  

    Step3: sends to processes with 

Y[k][c]==1 and to each element of  . 

    Step 4: ; 

    Step 5: Set Y[k][c]=0 for each process  in each cluster  

. 

   Else 

    Step 6:  takes a checkpoint & informs CH[c]. 

 Step 7: CH[c] repeats the Step 2 to Step 5. 

At Receiver: 

On receiving  from cluster , each 

checks for process  satisfying 

condition       

 Step 1: sends  to processes with 

Y[i][j]==1.               
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 Step 2: ;                               

 Step 3: Set Y[i][j]==0 for ,                                                                                                                                           

End of algorithm. 

B. For Each Process kp  And 1<I<N, I!=K In Any Cluster 

A: 

 if  ik

xSL  > ki

xRL  

  records of each receiving process  1R
ki

x   

from ik

xSL  in Lost-mes- k

ip   

 //message with  1R
ki

x   into ik

xSL  are the lost 

messages sent from ip  to kp   

  forms the total order of all lost messages sent 

by every ip , i!=k to kp  using 

  Lost-mes- k

ip  and then message log kmesg  for kp

is sent. 

V. SAMULATION RESULT AND COMPRISSION 

A. Bandwidth Utilization Versus Number Of Cluster: 

In the proposed algorithm, effort has been focused to find the 

fact that whether the number of composite messages depend 

on the number of clusters? Now consider the given Figure 1: 

 
Fig. 1: Bandwidth Utilization Versus Number of Cluster 

From Figure 1, it is obvious that with increase in 

number of clusters there is increase in number of composite 

messages but in a graceful way. Now let us see the advantage 

of this fact: 

Less Number of Clusters: If there are less number of 

clusters, than number of messages to be sent are almost equal 

to number of clusters. In case, the number of clusters sending 

the messages is less, the number of composite messages sent 

is also low and hence the bandwidth is used efficiently. 

Average Number of clusters: If there are average 

number of clusters, than number of messages sent are almost 

two third of the number of clusters. So, with increase in 

number of clusters, there is a little increase in number of 

composite messages and hence usage of bandwidth is still 

efficient. 

Increased Number of Clusters: If there is large 

number of sending clusters, the number of messages sent is 

almost half of the number of sending clusters. Hence usage of 

bandwidth is still efficient. 

 

B. Bandwidth Usage: 

As shown in the figure 2, the bandwidth usage by the 

proposed technique is the least as compared to other 

techniques. 

 
Fig. 2: Comparison of bandwidth usage 

Initially, proposed technique has higher bandwidth 

usage; this is due to the overheads incurred in the sending of 

composite message. But this overhead is neutralized as soon 

as the number of clusters increases. Further, increase in 

number of clusters exponentially increases the bandwidth 

usage in traditional method. But in proposed technique, there 

is only linear increase in the bandwidth usage. So, proposed 

technique proves to be of great usage in the scenarios where 

large number of processes interacts with each other which are 

not so rare in real life systems.  

C. Number Of Individual Messages To Be Sent Versus 

Number Of Composite Messages Sent: 

In the proposed algorithm, if one or more processes in the 

sending cluster have to send messages to one or more 

processes at the receiving end, may be a cluster or a site, then 

the sending cluster first makes a composite message 

comprising of all the individual messages received from 

processes under it. This composite message is then sent by 

the sending cluster to the receiving cluster and after receiving 

this message, the receiving cluster multicasts the appropriate 

extracted messages to the receiving active processes.  

 
Fig. 3: Depicting Number of Composite Messages Per 

Checkpointing 
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Figure 3 shows the comparison between numbers of 

actual messages to be sent versus number of composite 

messages sent. From the above figure, it is clear that during 

various checkpoints, the number of composite messages sent 

remain almost constant. And also, the number of composite 

messages sent are largely less than the actual individual 

messages to be sent, thus saving the actual bandwidth. Hence 

this graph clearly shows that the proposed algorithm has a 

caliber of improving the bandwidth usage. 

 

Fig. 4:  Messages recovered versus number of clusters 

As shown in the figure 4, it is clear that in the 

proposed technique, less number of messages need to be 

recovered than in the B. Gupta et.al method. This is due to the 

fact that in proposed technique, initially a control message is 

sent to the receiving clusters from the sending cluster. In case, 

if the receiving cluster does not receive the control message 

in time, still it comes to know about the latest checkpoint 

taken when it receives the first application message 

embedded with latest SN sent to it by sending clusters, thus 

minimizing the chances of lost or orphan messages and 

hence, resulting in minimized recovery of messages. 

Moreover , no acknowledgement is sent back by the receiving 

cluster since even if it does not receive the control message, 

first application message sent to any one of its node, informs 

about the latest checkpoint taken and hence all the active 

processes in the cluster updates its synchronization number 

with the latest received SN.  

VI. SIMULATION RESULTS 

A. Result 1: 

 
Fig. 5: 

B.  Result 2: 
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Fig. 6: 

VII. CONCLUSION 

We have presented a simple non-blocking and low cost check 

pointing mechanism to improve the Performance of recovery 

system for cluster. The time interval considered between 

successive invocations of algorithm ensures minimum 

number of lost or delayed messages. The main features of this 

technique are: 1) Minimum number of processes takes check 

points in this approach. 2) Cluster is selected using genetic 3) 

each cluster maintains its own data structures for keeping the 

check pointing dependency information resulting in 

decentralized approach and faster speed of execution. 4) 

Wastage of bandwidth is minimized. The proposed 

mechanism can further be extended to save energy of devices 

by less communication between cluster to cluster by using 

fuzzy technique and also provide strong security.  Recovery 

process can be roll-forward. 
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