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ABSTRACT 

The key goal of mobile computing environment is to expand mobility into the area of autonomous, mobile 
and wireless domains in such a way that a set of nodes form the network routing infrastructure in an ad-
hoc manner. Mobile computing environment exhibits the characteristics such as lack of infrastructure, 
variability in bandwidth and the broadcast nature of the network.  Due to mobility of the nodes, query 
processing in mobile computing environment suffers from a number of constraints like disconnection, 
power and resource problems, security risks etc. The multimedia applications are typically delay-sensitive 
and have high bandwidth requirements. It is also seen that the node energy in the network cannot get 
utilized properly for the query processing. Due to dynamically varying network topology and the limited 
availability of resources, Quality of service (QoS) routing is another big challenge in mobile ad hoc 
networks (MANETs). QoS parameters include bandwidth, delay, jitter, security, network availability, 
battery life and packet loss. researchers are working on reduction of energy consumption in mobile 
networks by improving the Qos measures. 
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INTRODUCTION 

In the modern era, the variety of small devices like 
smart phones, PDAs and sensors are rapidly 
growing. The access to computing and data is 
essential from static as well as the moving devices. 
Mobile environment encompasses the mobility of 
hardware, communication among the moving 
devices and access to data as well as software 
residing on these mobile devices. To access the 
data from mobile hosts, various kinds of queries 
are to be used like location queries, continuous 
queries, existence queries and data queries [1]. In 
mobile ad hoc networks, nodes communicate with 
each other by means of broadcast radio signals 
where all nodes in the network get the broadcasted 
message [2]. Since the multimedia applications are 
typically delay-sensitive and have high bandwidth 
requirements, it is crucial to provide Quality of 
service (QoS) while designing wireless ad hoc 
networks.  The wireless channel is shared among 
adjacent hosts and network topology can always 
change as hosts move.  There are many techniques 
for solving the QoS routing problem in MANETs. 
Recently, most of the research work has been 

focused on designing medium access protocols 
(e.g., the IEEE 802.11e medium access control 
(MAC) specifications [1] for efficiently managing 
and allocating resources at the MAC layer) which 
includes designing QoS signaling system for 
efficient resource management such as INSIGNIA 
[3]. One of the efficient approaches to reduce 
communication overhead is to design a continuous 
answer maintenance scheme that allows the user to 
collaborate with peers to continuously maintain the 
answer which bypasses the always processing of 
the query from scratch, in order to maintain QoS. 

QUALITY OF SERVICE IN MOBILE 
COMPUTING 

Quality of service (QoS) mechanism controls the 
performance, reliability and usability of a 
telecommunications service. Quality of Service 
(QoS) refers to a set of service requirements that 
needs to be met by the network while transporting 
a packet stream from a source to its destination. 
The network is expected to guarantee a set of 
measurable pre-specified service attributes to the 
users in terms of end-to-end performance, such as 
delay, bandwidth, probability of packet loss, delay 
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variance (jitter), power consumption etc. QoS 
parameters include bandwidth, delay, jitter, 
security, network availability, battery life and 
packet loss. The important QoS metrics for 
multimedia applications are delay, jitter, loss, and 
throughput. End-to-end delay is the time between 
the arrival of a packet and its successful delivery 
to the receiver. Access delay is the time between 
packet arrival and packet transmission by the 
sender. Jitter is the variation of delay and is an 
important metric for multimedia applications. 
Bandwidth is the measure of data transmission 
capacity and influences throughput, which is the 
amount of data successfully transmitted and 
received in unit time. [4]Some of factors that 
influence QoS of Wireless Network include:  
1.Throughput of Network  
2.Retransmission Attempts  
3.Data Dropped  
4.Medium Access Delay  

ENERGY EFFICIENT ROUTING IN 
MOBILE COMPUTING ENVIRONMENT 

Mobile computing devices faces a common 
problem of limited battery capacity. Batteries with 
limited capacity cannot be powered anywhere and 
anytime in a critical situation. Power failure of a 
mobile node not only affects the mobile node itself 
but also affects the ability to forward packets to 
next node. To take full advantage of the lifetime of 
nodes, traffic should be routed in such a way that 
energy consumption can be minimized while 
maintaining the QoS parameters[5]. Energy related 
metrics that have been used to determine energy 
efficient routing path. They are [6] 
• Energy consumed/packet 
• time to network partition 
• variance in node power levels 
• cost/packet 
• maximum node cost 

QOS ROUTING IN MOBILE COMPUTING 
ENVIRONMENT[2] 

QoS routing plays an important role for providing 
QoS in wireless ad hoc networks. The goals of 
QoS routing are in general twofold: selecting 
routes with satisfied QoS requirement(s), and 
achieving global efficiency in resource utilization. 
In QoS implementation when a node sends a 
message, a QoS aware routing first determines 
existence of a direct route to destination node 
within a given routing table. If the route is 
available, then by using a route selection model for 
a connected network it evaluates the routing 

performance. An optimal route to send message 
directly will be find out . If the route is not 
available then a best relay node is selected 
according to the route selection model of 
interrupted network. The sending node sends the 
message to a selected relay node having higher 
performance. If there is no such high performance 
node, the sending node will store the message in 
buffer temporarily. In the QoS aware routing, 
when the network is connected, a message is 
quickly sent to the destination node. When the 
network is interrupted, the message is delivered by 
the store-carry- forward paradigm[7]. Multimedia 
applications are typically delay-sensitive and have 
high bandwidth requirements. Here we first 
discuss some key design considerations in 
providing QoS routing support, and present a 
review of previous work addressing the issue of 
route selection subject to QoS constraints.  

OVERVIEW OF  QOS ROUTING SCHEMES 

Various strategies are employed in achieving the 
Efficient  query processing/ data transmission with 
QoS routing. Schemes are used in such a way that 
it should reduce the communication overhead in 
acquiring cost-effective delay-constrained routes.  
1. Distributed dynamic channel allocation 
algorithm[8][9] achieves the fault tolerance, high 
concurrency, efficient in channel reuse . 
Distributed dynamic channel allocation 
algorithms have gained more attention because of 
their high reliability and scalability. Under our 
algorithm, a cell that tries to borrow a channel 
doesn’t have to wait until it receives reply 
message from each of its interference neighbors. 
A cell can borrow a channel as long as it receives 
reply message from each member of a Group of 
its neighbors and there is at least one common 
available channel allocated to that Group. Thus 
the proposed algorithm is fault tolerant. 
Moreover, a cell can lend a channel to multiple 
borrowers (at most 3 ) as long as any two of them 
are not neighbors. So, our approach achieves a 
high channel utilization. 
2. In earlier systems neither guard channel 
nor channel prerequest scheme can guarantee a 
desired level of QoS for the profiled MTs. A 
novel call-admission control (CAC) algorithm 
proposed in [10] can maintain any desired level of 
QoS, when the successful call completion rate is 
very high. In this algorithm, the new call arrival 
rate is estimated continuously. When the 
estimated arrival rate is higher than a 
predetermined level, some new calls are blocked 
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irrespective of the availability of channels. The 
main motive of this new call preblocking is to 
maintain a cell's observed new call arrival rate. 
This method guarantees any desired level of QoS 
for profiled users. 

3. In mobility prediction technique[11] each 
BS performs predictions for all active mobile 
terminals under its service. The technique is built 
upon the assumption that future MTs would be 
equipped with reasonably accurate positioning 
capability. This scheme does not require any cell 
geometry assumption. it incorporates road 
topology  information into the prediction 
technique, which yields better prediction accuracy 
for MTs that are carried in vehicles. to prioritize 
handoff calls over new calls. With mobility 
prediction, the reservations at each BS could be 
dynamically adjusted according to the resource 
demands of  mobile terminals  that are anticipated 
to hand off into the cell from its neighboring cells. 
4. The renegotiation scheme is a scheme in 
which the bandwidth allocation is changed 
dynamically based on the availability. If a low 
priority service has been admitted with a 
bandwidth less than what it had asked and after 
sometime extra bandwidth is available due to 
completion of a high priority service then the 
remaining bandwidth is given to the low priority 
service and thus increases the QoS of the lower 
priority service.  
5. Software-defined networks (SDNs) 
[12]are the next-generation networking paradigm 
that decouples the data forwarding from the 
centralized control. a QoS-aware adaptive routing 
(QAR) proposes the multi-layer hierarchical 
SDNs. Specifically, the distributed hierarchical 
control plane architecture is employed to minimize 
signaling delay in large SDNs via three-levels 
design of controllers, i.e., the super, domain (or 
master), and slave controllers., QAR algorithm 
combines the reinforcement learning and QoS-
aware reward function.  
6. Ant colony optimization[13] is a 
promising solution that can be applied in wireless 
ad hoc networks. since existing routing protocols 
requires additional control message exchange 
between neighbors to compute QoS parameters. it 
becomes slow to react to fast topology change and 
increase network load and overhead. The Simple 
Network Management Protocol (SNMP) is used to 
obtain these values locally which helps to decrease 
the overhead introduced to collect information 
from neighbor nodes and to obtain an accurate 
estimate of QoS parameters.Artificial ants evaluate 

these values to find the paths that satisfy 
application QoS requirements. The simulation 
results implemented using the ns-3 network 
simulator show that QoS routing based on ant 
colony optimization (QoRA) is scalable and 
performs well.[1] 
7. Data reduction is another approach  to 
decrease the size of data that is needed in the 
communication. The key idea in this approach is 
less amount of data consumes less amount of 
power in transmission. Various data reduction 
techniques  includes packet merging, packet 
compression, data aggregation, and data fusion.  
This technique jointly considers four QoS factors 
viz., energy consumption, time delay, result 
accuracy and packet error rate. [14] this QoS based 
approach optimizes the execution of periodical 
queries with COUNT and AVERAGE 
aggregations. 

ANALYSIS OF QOS ROUTING SCHEMES 

Fault Tolerant Dynamic Allocation scheme[8][9] 
looks in to methods of reusing the channels 
effectively between two cells, which are 
separated by a minimum distance so that they do 
not interfere with each other. The channels are 
allocated dynamically as opposed to static 
allocation where the channels are allocated and 
reserved beforehand.  

The Call Admission Control (CAC) [10] employs 
pre -blocking of calls based on the available 
bandwidth for handling calls. This algorithm is 
based on two schemes which were used earlier 
namely Pre request scheme and the guard channel 
scheme. CAC algorithm utilizes both the schemes 
and gives better performance in terms of 
successful call completion rates (SCCR) and 
provides guaranteed QoS for profiled users.   
In the Mobility prediction techniques [11] hand off 
losses are reduced and due to which the blocking 
and the dropping probabilities are significantly 
reduced. In this mobility prediction scheme road 
topology information is gathered and stored in a 
database and the path or the trajectory of the 
mobile host is calculated. No assumption about the 
shape of the cell is assumed. [Soh 03]  
The renegotiation scheme ensures that the higher 
priority services get their requested bandwidth and 
they are not affected in any way.  
To realize the merits of dedicated QoS 
provisioning and fast route (re-)configuration 
services over the decoupled SDNs, various QoS 
requirements in packet delay, loss, and throughput 
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should be supported by an efficient transportation 
with respect to each specific application.  
Artificial ants evaluate the parameter values to 
find the paths that satisfy applications QoS 
requirements. The simulation results implemented 
using the ns-3 network simulator show that QoS 
routing based on ant colony optimization (QoRA) 
is scalable and performs well.[1][13] 
the QoS based data reduction approach optimizes 
the execution of periodical queries with COUNT 
and AVERAGE aggregations[14]. 

CONCLUSION 
Query processing in mobile computing 
environment suffers from a number of constraints. 

Quality of service (QoS) provisioning is becoming 
a critical issue in designing wireless ad hoc 
networks. Considering these  
constraints/parameters various methods have been 
proposed by authors which are proved to be best 
for their related area. The simulation results 
implemented using the ns-3 network simulator 
show that QoS routing based on ant colony 
optimization (QoRA) is scalable and performs 
well. By analyzing all the schemes, we can say 
that various QoS requirements in packet delay, 
loss, and throughput should be supported by an 
efficient transportation with respect to each 
specific application for efficient query processing
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