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Abstract
Nowadays mobile phones are expected to handle huge volume 
of multimedia data which is very challenging due to the small 
memory size of the mobile phone sets. J2ME services play 
an important role in the field of communication industry. 
J2ME provides newest java virtual machine technology called 
K Virtual Machine (KVM) and it is designed for product with 
approximately 128 KB of available memory. The KVM plays an 
important role in java virtual machine and will form a part of a 
completely new java runtime environment. This environment is 
highly optimized for small memory limited resources connected 
devices such as cell phone, pagers etc. In the proposed system, 
an object pool has been designed using virtual memory. An 
object pool is set of initialized objects that are kept ready for 
use, rather than allocated and destroyed on demand. In the 
proposed system, an object replacement algorithm called Least 
Recently Used (LRU) is applied. In LRU least recently used object 
are dropped when object pool is overflow, only frequently used 
objects are stored in the object pool and reuse them when 
needed next time. In the proposed system, J2ME component 
like CLDC, MIDP and RMS for local storage are used. At last, 
result clearly shows that the comparison between traditional 
method and using pooling method.    
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I. Introduction
In the modern world, people communicate with each other 
more and more tightly because of all kinds of advanced 
communication solutions. Traditional telephone cannot satisfy 
the growing demands in an informational fast pace society. The 
Mobile phone makes the user be able to initiate or receive a 
voice call from anywhere within the service coverage. Messages 
can be sent by just flipping the keyboard. Things become more 
instantly to be solved via a cell phone or a laptop within an 
IP based wireless network. But for the cellular network and 
the wireless solutions themselves, the way they passed by 
was not that easy. All of these have gone through a long term 
development, and are still on their way to go forward.

II. J2ME
Java Platform, Micro Edition, or Java ME, is a Java 
platform designed for embedded systems (mobile devices are 
one kind of such systems). Target devices range from industrial 
controls to mobile phones (especially feature phones) and set-
top boxes. Java ME was formerly known as Java 2 Platform, 
Micro Edition (J2ME).
Java ME devices implement a profile. The most common of 
these are the Mobile Information Device Profile aimed at mobile 
devices, such as cell phones, and the Personal Profile aimed 
at consumer products and embedded devices like set-top 
boxes and PDAs. Profiles are subsets of configurations, of 
which there are currently two: the Connected Limited Device 
Configuration (CLDC) and the Connected Device Configuration 
(CDC). 

A. J2ME Architecture
The J2ME architecture is intended to be modular and scalable 
so that it can support the kinds of flexible deployment 
demanded

Fig. 1: J2ME Architecture.

by the consumer and embedded markets. To enable this, the 
J2ME environment provides a range of Java Virtual Machine 
technologies, each optimized for the different processor types 
and memory footprints commonly found in the consumer and 
embedded marketplace.
For low-end, resource-limited consumer products, the 
J2ME environment supports minimal configurations of the 
Java Virtual Machine and Java libraries that embody just 
the essential capabilities of each kind of device. As device 
manufacturers develop new features in their devices or service 
providers develop new and exciting applications, these minimal 
configurations can be expanded with additional libraries that 
address the needs of a particular market segment. To support 
this kind of customizability and extensibility, three essential 
concepts are defined by the J2ME architecture:

Configuration. A J2ME configuration defines a minimum 1. 
platform for a “horizontal” category or grouping of devices, 
each with similar requirements on total memory budget 
and processing power. A configuration defines the Java 
language and virtual machine features and minimum 
class libraries that a device manufacturer or a content 
provider can expect to be available on all devices of the 
same category.
Profile. A J2ME profile is layered on top of (and thus extends) 2. 
a configuration. A profile addresses the specific demands 
of a certain “vertical” market segment or device family. 
The main goal of a profile is to guarantee interoperability 
within a certain vertical device family or domain by defining 
a standard Java platform for that market. Profiles typically 
include class libraries that are far more domain-specific 
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than the class libraries provided in a configuration. One 
device can support multiple profiles.
Optional package. Some APIs are applicable to a large 3. 
number of devices and device families. A J2ME optional 
package is a set of APIs that is layered on top of (and thus 
extends) a profile. An optional package typically contains 
functionality that is independent of any particular vertical 
market segment or device family. The main goal of an 
optional package is to allow the definition of APIs that can 
be added flexibly on top of a number of different profiles. 
One device can support multiple optional packages.

III. RECORD MANAGEMENT SYSTEM (RMS)
Data storage and retrieval is an essential aspect of application 
development. The data that is stored will depend on the type 
and complexity of the application. In some cases the only 
persistent data to be stored is the application user preferences. 
In other cases you may need to store and manage a repository 
of contact information. On the high end, we could be designing 
a data storage solution for a full range of supply-chain data. 
No matter what the case, there is just one all-purpose data 
storage and management solution for MIDP-enabled devices 
and that is the Record Management System (RMS).
The J2ME record management system (RMS) provides a 
mechanism through which MIDlets can persistently store data 
and retrieve it later. In a record-oriented approach, J2ME RMS 
comprises multiple record stores. An overview of J2ME RMS 
and MIDlet interfacing is given in Fig. 2.

Fig.2: Architecture of the RMS database

Each record store can be visualized as a collection of records, 
which will remain persistent across multiple invocations of the 
MIDlet. The device platform is responsible for making its best 
effort to maintain the integrity of the MIDlet’s record stores 
throughout the normal use of the platform, including reboots, 
battery changes, etc.
A record store is created in platform-dependent locations, like 
nonvolatile device memory, which are not directly exposed to 
the MIDlets. The RMS classes call into the platform-specific 
native code that uses the standard OS data manager functions 
to perform the actual database operations.

IV. Related Work
1. Zhao Liang, Xia Yang and Zhang Wei, an object pool model 

based on RMS is proposed. Aimed to solve the Memory 
peak problem in J2ME, on the basis of object pool design 
pattern, an object pool model used RMS is designed and 
implemented. According to the test result, the performance 

of program can be increased and the memory overhead 
can be reduced by using the model.

2. Shahiduzzaman M.M., Naznin M., Ur Rahman A.A, they 
have developed an application that incorporates a 
novel technique which uses and enhances the Record 
Management Store (RMS), a subsystem of Mobile 
Information Device Profile (MIDP), which not only captures, 
upload and download multimedia data efficiently but also 
provides significant improvement over existing mobile 
applications in terms of portability and security.

3. Haklin Kimm, Shin, S.Y., Shim, C.Y., they propose two 
approaches to improve current Java mobile information 
device profile (MIDP) record management system (RMS) in 
wireless devices and compare the approaches with current 
MIDP RMS. These approaches promote the efficient use 
of Java MIDP RMS in wireless devices such that a faster 
record retrieval using a smaller memory is achieved, which 
makes the device consume less battery power. 

4. Xu JunWu and Liang JunLing, describe about the use 
of The Java 2 Platform, Micro Edition (J2ME) to develop 
mobile applications. For 3G networks which introduces 
the structure of our J2ME computer vision library and 
describes the implementation of algorithms in our library. 
A type of J2ME-based mobile e-commerce system design 
program is presented; the program has the advantages 
such as simple realization, strong manoeuvrability.

5. Sanjay Chadha discusses various issues about J2ME 
applications. In particular, he discusses two security 
concerns. First, he points out that the J2ME built-in 
security is not enough because the application has to be 
delivered to the device before it is processed through the 
security verification process. He claims that this is not 
sufficient in the wireless world since it is already too late 
if a malign application is delivered to a mobile device

V. Proposed Methodology And Implementation
In this section, the methodology of the proposed system has 
been described. Fig. 3 shows the overall working of the proposed 
system. Proposed system works in two modes, one “with 
pooling” mode and other “without pooling mode”. Whenever an 
object needed by a mobile device, firstly system checks whether 
it is in “with pooling” mode or “without pooling” mode. If it is 
in “without pooling” mode then request is given to the server 
directly and server responds to that request. Whenever a mobile 
device again requests for the same object the same procedure 
will apply. This process is time consuming because there are 
three stages in life cycle of Java object: object creation, object 
using and object destruction. Every object uses these three 
stages every time. This drawback is removed by the concept 
of object pooling.   
In “with pooling” mode, whenever an object needed by a mobile 
device, system checks whether that object exists in the object 
pool or not. If it does not exist in the object pool then that 
request is given to the server and server responds of that 
request but at this time object pool keeps a copy from the 
mobile device of that object before destroying, for future use. 
Whenever a mobile device accesses the same object again 
then this object is fetched from the object pool.
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Fig. 3 : The overall steps of the proposed system

When object reside in the object pool, then that object is 
given to the mobile device directly. An object pool is a set of 
initialized objects that are kept ready to use on demand, rather 
than allocated and destroyed on demand. A mobile device will 
request an object from the pool and perform operations on the 
returned object. It is a specific type of factory object.
Object pooling can offer a significant performance boost in 
situations where the cost of initializing a class instance is high, 
the rate of instantiation of a class is high, and the number of 
instances in use at any one time is low. The pooled object is 
obtained in predictable time when creation of the new objects 
(especially over network) may take variable time. However 
these benefits are mostly true for objects which are expensive 
with respect to time, such as database connections, socket 
connections, threads and large graphic objects like fonts or 
bitmaps. 
An object pool uses the virtual memory for storing the object. 
Virtual memory is a catch-all phrase for the abstraction of 
physical memory via a virtual address space. In all cases a 
virtual memory manager is responsible for maintaining this 
virtual address translation. Generally speaking the definition 
also includes the responsibility of operating a large virtual 
address range within a smaller available physical memory. 
This process involves the transfer of blocks of memory from a 
secondary source to the primary memory whenever necessary 
for program execution. It is the virtual memory manager’s 
responsibility to provide a level of abstraction for programs, 
allowing them to operate seamlessly without any knowledge 
of the underlying system. If implemented properly, software 
can be written for these systems using a relatively large virtual 
address range, while running on a small amount of physical 
memory with little reduction in speed.
In the proposed system, Least Recently Used (LRU) is used 
for replacing object in the object pool. LRU is one of the most 
basic page or object replacement approaches and uses a 
page as an indication of its worth when searching for a victim 
page. LRU was designed to take advantage of normal program 
operation, which generally consists of a series of loops with 
calls to rarely executed code. fig. 4 shows overall working of 
the LRU in proposed system.

Fig. 4 : Working of LRU

In proposed system, an object pool can store maximum four 
objects at a time. In fig. 6, indexing of an object pool start 
from zero to three i.e. it contain four object. Initially object 
pool is empty; when first object arrives then it will be store in 
third indexing position of an object pool. When second object 
(No. 3 object) arrives in an object pool, it will be store top 
of the previous object, means indexing of that object is two. 
When new object arrives same procedure will be apply. Now 
mobile device sends a request for number 3 object again, at 
this time third object come from index number 2 to index no 1 
and number 4 object shifted to second position of an object 
pool, means recently used object reside in the pool at the top 
position of an object pool. In case an object pool is full then 
least recently used object will be deleted. In our example, index 
number 3 of an object pool store least recently used object, 
means number 1 object will be deleted in an object pool. This 
procedure will be repeated when all request generated by the 
mobile device.

Fig. 5 : Design of proposed system.

VI. Result Analysis
This section describes the experimental results and performance 
evaluation of the proposed system. The proposed system is 
implemented in Java 2 ME and the performance of the system is 
evaluated using Java Micro edition SDK simulator and compared 
with traditional system. In J2ME, Object initialization contains 
a number of time-consuming operations mobile devices need 
to access some objects frequently to instantiate the object. 
This makes equipment focus on creating these objects rather 
than the using these objects. The use of the object pool 
technology properly can effectively reduce the consumption 
of object generation and initialization improves the operating 
efficiency of system.
Fig.6 shows the proposed system works in the “without pooling” 
mode. In this mode, whenever a request is generated by a 
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mobile device then request is given to the server for processing 
and server respond for that request. In this procedure large 
amount of time was taken for loading image in the mobile 
device. In our example, four images with different size and 
different dimension. Image loading time varies with respect 
to the dimension of the image

Fig. 6 : Proposed system in without pooling mode.

For analyzing the result, four images having dimension are 59 
X 44, 103 X 77, 113 X 85 and 186 X 141. Small dimension 
image loading time is less as compare to the large dimension 
image. Time taken for storing image in the memory depends 
upon the dimension. In this process request is given to the 
server and server process that request and then reply. This 
process is time consuming because there are three steps for 
initialization of object i.e. object creation, object using and 
object destroyed. Fig. 8 clearly shows that how much of time 
required for loading different image objects. This drawback is 
reduced by the concept of object pooling. For object pooling 
proposed system works in “with pooling” mode.  
Fig. 7 shows the proposed system works in “with pooling” mode. 
In this mode, when first time request is generated by a mobile 
device then this request given to the server and server respond 
for that request in traditional method same as discuss in “without 
pooling” mode. Whenever same object needed mobile device 
again then system checks whether that object exist in the pool 
or not. In first time, before destroying object mobile device copy 
that object into object pool. Whenever same object needed then 
mobile device fetch that object from object pool. And object 
pool can store set of initialized objects that are ready to use 
on demand, rather than allocated and destroyed on demand. 
In object pool, LRU manage the mechanism of allocation and 
deletion of objects in an object pool, same as discuss above in 
working of LRU in section proposed methodology. For analyzing 
the result, same four image object used in “without pooling” 
mode. In “with pooling” mode loading time of image object 
is less as compare to the “without pooling” mode. In object 
pooling, the object is fetched by the mobile device from the 

object pool rather than server. Due to this mechanism the 
access time of loading image object is reduced. 

Image object which is frequently used in J2ME phone, will 
lead to memory peak by using excessive number of images. 
In the proposed system, Image object used effectively shows 
the advantage of object pool technology. LRU is also used for 
object replacement in the object pool. LRU one of the basic 
algorithms for object replacement and it was designed to take 
advantage of the basic algorithms for object replacement and it 
was designed to take advantage of normal program operation, 
which generally consists of a series of loops with calls to rarely 
executed code.

Fig. 7 : Proposed system in with pooling mode
Fig. 8 clearly shows the difference in performance of the 
proposed system “without pooling” mode and also “with 
pooling” mode. For same dimension image object, loading time 
of object in “with pooling” mode is less then object loading time 
in “without pooling” mode. For example, image object having 
186 X 141 dimension takes 70 ms in the “without pooling” 
mode but it takes 30 ms in the “with pooling” mode. In this 
scenario clearly shows that the proposed system reduces the 
access time using object pool mechanism.

Fig. 8 : Result calculation of proposed system
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VII. Conclusion
In the proposed system, an object pool in virtual memory of 
RMS has been developed. Proposed system works in two modes 
one is “without pooling mode” and other is “with pooling mode”. 
In without pooling mode mobile device request is given to the 
server and server responds to the mobile device normally. This 
process requires large amount of time for initialization and 
destroying the object. But in with pooling mode, first time object 
access from the server side and before destroying object is 
stored in the object pool. Whenever mobile device wants to 
access same object again then this object is fetched from 
the object pool. If object pool is full then the object is deleted 
from the object pool with the help of Least Recently used (LRU) 
algorithm. In LRU method the objects that are least recently 
used by the mobile device were deleted. In the proposed 
system, results are analyzed with the help of Java Micro Edition 
SDK simulator. Results clearly show the comparison between 
proposed system and traditional system. The size of the object 
pool is very important. Also, the pool size must be properly 
tuned to get the desired performance result. If it is too small, it 
will not prevent allocation; and if it is too large, resources that 
could get reclaimed will instead sit idle in the pool. The number 
of the resources can affect the efficiency of the object pool.
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