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Abstract: A new technique of an embedded 
network-engine which is working on IEEE 802.11 
and 802.16e WLAN environment for Video on 
Demand (VoD) is presented in this paper. The 
proposed the network-engine with the capability 
of controlling the transmission between embedded 
client and server over popular wireless 
environment has been offered. 
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1. INTRODUCTION 
Several video transmission techniques, such 
as enabled network transmission, storage, 
compression, large amount of digital 
information, i.e., audio and video [1], [2], [3] 
have been developed for the embedded 
systems including personal device assistant 
(PDA). Now users want more facilities for 
wireless devices with multimedia application 
and want to share information with others. In 
order to support the transmission techniques, 
in the last decade the researcher achieved 
their success for the high speed wireless 
communication and invented the WiBro 
(Wireless Broadband) and WiMAX 
(Worldwide Interoperability for Microwave 
Access). 
We have focused on Video on Demand 
(VoD) transmission over Wi-Fi and WiBro 
transmission; this work covers for Server-to-
PDA Video on Demand (VoD) transmission 
[1].  
During the research, the memory capacity of 
PDA was considered, transmission rate, 
bandwidth, connection procedures and user 
interaction. The simulation was done for the 
total process with some real video clips and 
obtained some simulated performance results 
which are shown in the result section. During 
the survey of the related works some work 
found. Few works have been done by some 
researchers for the network-engine which is 
particularly for audio, video streaming [4], 
games [5] and voice [6].  In this paper, the 
proposed wireless network-engine with the 
capability of controlling the input and output 

device and have analyzed by performance 
results and described. 
The organization of this paper is as follows. 
In Section 2, literature review is described. In 
section 3, implementation of our technique is 
given. In Section 4, comparison with TCP 
protocol; performance results are shown in 
section 5, conclusion is made and future work 
is presented. 
 
2. LITERATURE REVIEW 
There are few works found on transferring on 
RTP protocol for data transfer especially for 
the resource constraint device-to-server and 
client-to-server. However, several works 
have been done on data recovery and 
feedback control on multimedia stream. Vit 
Novotny et al. proposed a feedback control 
technique for multimedia stream data based 
on SSM (Source Specific Multicast) [7]. 
Radim Burget et al. proposed the 
improvements for IPTV (Internet Protocol 
Television) [8]. H. Schulzrinne et al. 
describes an end-to-end network transport 
functions suitable for applications 
transmitting real-time data [9-10]. 
Querying live multimedia stream data backup 
is a challenging problem that is becoming an 
essential requirement in a growing number of 
applications [12]. Research has addressed and 
made good progress in dealing with archived 
data [13]. Meanwhile, research in stream data 
has received significant attention for backing 
up on server [14]. The lack of a design and 
develop technique has been noticed during 
my research. This part of thesis presents a 
technique which is enough capable to handle 
real-time stream data and make backup on 
server [11].  
 
3. IMPLEMENTATION 
Our network engine for VOD describes the 
server to output section (VoD data transfer 
from the server to output device). Figures 1 
and 2 is showing the working procedure of 
our proposed network engine  
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Fig. 1 Working procedure-I 

  
The session control of the proposed network-
engine is shown in Figure-1; the sessions are 
controlled by the help of a session manager. 
From the above figure it is clear that number 
of sessions can be run at a time as well as 

number of applications. The sessions of the 
connections could be established and 
resumed. According to the client (e.g., PDA) 
request the record option could be work, 
while there is an option to end the session.  

 

 
Fig. 2 Working procedure-II 

In Figure 2, the simplest structure of the 
proposed network-engine is shown, where the 
video files (e.g., VoD) are managed by a 
simple message server. The VoD server is 
nothing but based on a message server (if 
message can transferred between server and 
client then VoD files also may share). To 
controlled the message server (i.e., VoD 
server) by the content consumer (Video file 
agent), the meta-data server which has all the 
information about the VoD files (i.e., Video 
files) is treated as an enterprise data 
warehouse is connected with the message 
server via content provider (video file agent). 
Figures 3 and 4 are representing the implicit 
structure of the proposed technique. 

From Figures 3 and 4 the researcher may get 
the information that how the proposed 
network-engine is working by the help of 
simple socket programming. The proposed 
network-engine is working a middle-ware, 
which has two parts: user interface and 
socket interface. The user interface and the 
socket interface are working on top of 
operating system (in case of PDA, Windows 
Mobile is the OS and in case of server Fedora 
Core 4 is the OS). From Figures 3 and 4 it is 
also clear that the network engine is directly 
dependent on network protocol, which means 
that in case of protocol change the network-
engine might be modified. 
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Fig. 3 An overview of VOD network- engine design (I) 

In Figure 4, the server part of the network-
engine is elaborated. The server has two 
parts: meta-data and real-data (together 
called database). The database is directly 

connected and controlled by the server 
socket (i.e., network-engine). The database 
queries are made and managed by the 
network-engine (e.g., select tables).  

 

 
Fig. 4 An overview of VOD network- engine design (II) 
  

3.1 Output section: 
In this section I have worked for the data 
transfer from server to client (e.g., PDA) 
for downloading, (the saved data from the 
assigned directory via the database server). 
On receiving the connection request from 
the client (PDA) the network-engine 
establishes a connection between the server 
and the PDA. After getting the 
acknowledgement from the server-side 

socket the client will send request for the 
VOD list and the network-engine will get 
connection with the database server as well 
as with the meta-data. When the user 
selects VOD names from the list provided 
by the server; the corresponding VOD data 
are retrieved from the assigned directory 
and then are displayed sequentially at the 
output device.  The internal structure of the 
output section is shown in Figure-5. 
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Fig. 5 The internal flow of Server-to-output device 

 
The output system with the user interface is 
shown in Figure 6. 

 

 
Server S

ocket

 
Fig. 6 An overall structure of output section.

 
3.2 Indexing Scheme: 
An indexing scheme is used to maintaining 
the proper sequence of received VOD files. 
This indexing scheme is used to maintain 
the sequence of meta-data.  

The indexing scheme is shown in Figures 7 
(a) and 7 (b). I have maintained two 
indexing schemes: first indexing is for the 
data transmit in respect of transmitting time 
and second indexing is for data receive in 
respect of receiving time.  
 

Fig. 7 (a) File transfer with indexing 
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Fig. 7 (b) File transfer with indexing 
 

3.3 Stream Data Backup Server 
This technique will work as a real-time video 
stream data backup server, which is 
implemented by RTP protocol. Which 
supports wireless medium (e.g., Wifi and 
WiBro), the communication implemented 

and tested on Linux client to Linux server 
and also Windows Client to Windows server 
shown in Figure 8. During the 
communication I also try to maintain a 
transfer list, which can give us the idea about 
the transferred file list. 

 

 
Fig. 8 Proposed network-engine 

 
With the projected explosion of bandwidth 
availability, the intensive processing tasks 
and service hosting will move close to 
consumers on the "intelligent edge" of the 
network, where a significant portion of the 
future storage, processing and network 
management will take place. I address the 
rationale for this change, the characteristics 
of the network processor architecture 
required to address it, and the software 
development tools needed in order to 
improve time-to-market without sacrificing 
stream data backup software performance . 
To accomplish my work I use RTP API, with 
the help of C programming. 
 
4. COMPARISON WITH TCP 
The Transmission rate of TCP protocol is: 

cycleaofduration
cycleaofdatarateonTransmissi
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Where, S is packet size in bytes, R duration 
of cycle in seconds, t is transmission timeout, 
p is the average loss rate and b is the number 
of packets acknowledged. 
The Transmission rate of RTP protocol is: 

cycleaofduration
sizewindowsizepacketimalrateonTransmissi

___
_*__max_ =

 (3)  
Some applications like video streaming use a 
simpler protocol called UDP or RTP. 
Generally, UDP performance numbers will 
be 15-20 % (percent) higher than TCP 
performance numbers because there is less 
protocol overhead associated with UDP [18] 
From the above discussion it is 
understandable that RTP is better than TCP, 
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which supports the proposed method. 
Discussions also supports that the network-
engine which is working for data-backup is 
beneficial for real-time multimedia stream 
data transfer.  
 
5. RESULTS 
The packet transferring rate between Server 
PC to PDA have been evaluated, the obtained 
performance table and graph is shown in 
Graph 1 and Table 1. During the performance 
test, several packets with different size has 
been send to PDA to Server PC as well 
Server PC to PDA and analyzed the packet 
lose rate. The whole process was done by the 
wireless internet connection (i.e., Wifi and 
WiBro). 
 
Table: Server-PDA data transmission over Bandwidth 
Packet 

size 
(byte) 

Number 
(Packet) Received Lost 

Average 
(ms) 

512 50 50 0% 60 
1024 50 50 0% 66 
2048 50 50 0% 62 
4096 50 50 0% 69 
8192 50 50 0% 81 
16384 50 50 0% 107 
32768 50 50 0% 159 
65500 50 50 1% 264 

 
Table-1 and Fig. 9 represent the transmission 
time calculated with respect to packet size.  
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Fig. 9 PDA-server data transmission time 

 
6. CONCLUSION 
An embedded network-engine for Video on 
Demand service is presented in this paper and 
at the same time a real time stream data 
backup server is also offered. From the above 

discussion, it is clear that the proposed 
network-engine and stream data backup 
server is good for the wireless 
communication and especially for the VoD 
service [1], [13]. As a future work I am 
going to combine my network engine with 
some techniques for the data recovery during 
the large-scale of VoD transmission. The 
proposed work could be helpful for the 
researcher to improve any kind of data 
backup technique for embedded network and 
resource constrained devices. 
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