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Abstract: Process of delivering multimedia learning objects such as text, videoesnagdio, and animation requires real-time
streaming of multimedia content from the M-learning systems to the mobiles.ugéth enhancing the integration methods of the
mobile devices into the learning systems, we have possibility to allow easygtoeoording and delivering of multimedia contents to
the students in real-time. In this paper, we will present an intelligent mobitaitea(M-learning) system for delivery of multimedia
content depending of the context-aware conditions. This paper comsigesignificance of high QoS requirements for applications
that are essential to achieve higher continuity of real-time multimedia contaritds research, we have considered the best queuing
packet delivery algorithm to provide appropriate multimedia contents toavemequired bandwidth for user’s communications.

Keywords: Multimedia Computing, M-learning, Quality of Service, User Profile.

1 Introduction students can retain significantly more and achieve a
- ) ) ) . _ greater level of skill and performance. In order to reach
The existing perspective for mobile learning (M-Igarnlng) higher endurance of multimedia, this creates new
consists of presenting a lecture or e-books with lot of chajlenge in the area of content management and content
pages of text and grgpthL][_dehvere_d on a very smal! delivery [12]. The process of continued delivery of
screen. However, with the introduction of new mobile myitimedia content is highly dependent from efficient
information technology 7] and pervasive expansion of communication channels in M-learning systems in order
wireless technology, these conventional techniques willg ease the transfer of multimedia content to the mobile
be replaced the brand-new mobile learnir@]. [n recent  ysers. In this paper we have researched the use of
years, mobile learning is a field which combines mobile gjfferent queuing packet delivery algorithms that will
computing and electronic learning (e-learnindj], have  provide interactive communication and personalized
provided more interactive and personalized instructiony, itimedia content for the mobile clients. This paper is
based on the learner’s contexd] fand learner cognitive  grganized as follows: Section Il presents our proposed
profile [5]. Content adaptation 6] provides the most jntelligent M-learning system architecture. Section III
suitable applications according to students’ computingpresents the simulation results of delivery of multimedia

context [], referred to devices, network, location, and content in M-learning environment. Finally, Section IV
time, which affect students’ mobile access of learning concjudes the paper.

content BJ. In particular, network layer Quality of
Service (QoS) parameters, that have huge influence on the
bandwidth allocation in the process of multimedia content
delivery [8] are lower start up delay and reduced
end-to-end delay. M-learning systems deliver an
interactive environment 9], through the right tools and
support, research given in 1(] and [11] show that
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2 Intelligent M-L earning System collection, data analysis and support on the modeling of
Architecture communication networks 1p. We have used the
Discrete Event Simulation (DES)1§] because it enables

The proposed architecture of intelligent M-learning modeling in a more accurate and realistic way. It creates

system is presented in Figure 1. The scenario is consiste@ €xtremely detailed, - packet-by-packet model for
of two similar laboratories for M-learning that have Predicting the activities of the network. Multimedia

wireless access point router and mobile clients. This Wayfstreaming Server l(a_pplicatijo_n cqgfigura(tjion) Iis_ cogfiggred
all the students using different mobile devices (smart/O" Stréaming real-time audio, video and multimedia data

phones, tablets and mobile phones13]] can easy [22)(text or imagefs),l similar like in the regl M-learning
systems 18]. Existing research have discovered the

connect, through the wireless router, to the multimedia Dt = .
streaming server 14]. Interaction is one _of the most _S|gn|f|cant factors in
assessing the quality of e-learning9].[ In order to
simulate the M-learning laboratory we have configured
two subnets that contain wireless access router and 9 to 5
Sl T e mobile clients. The requests for multimedia content are
streamed from the Multimedia streaming server to the
. mobile clients in the M-learning laboratory 1 or 2. Mobile
clients using the profile configuration have been settled to
j three different cognitive learning skills: visualizer,
f verbalizer and bimodal users 19. This way every
mobile user depending of his cognitive learning style can
receive appropriate multimedia conter0].

Multimedia streaming server

timedia st @ e L2 1
muitimedia storage
.IP[
msE
2| opestiony

Fig. 1: System architecture of intelligent M-learning system

25
From the presented architecture we can determine tha

the bottleneck for multimedia delivery is from the

multimedia streaming server to the switch. This happens

because of the increased heavy load of multimedia datezz| S&—

that needs to be delivered to the two M-learning = [Multimedia

laboratories in the same time. In order to estimate the streaming semer

bandwidth congestion in the presented architecture we

have conducted experiments by modeling the proposec:z;

network and defining possible scenarios using software

simulation tool. Therefore, the simulation is a brilliant

tool for studying performance and identifying the Quality

of Service (QoS) factors that have influence on &z

multimedia contents delivery.

Main Switch

N-lea'ang.M:
Fig. 2: Simulation of the intelligent M-learning system

3 Simulation Resultsfor Delivery of - . . .
From our preliminary simulations we have noticed

M uI.tlmedlaContent In M-Learning that the bottleneck for multimedia delivery from
Environment multimedia streaming server is the communication link
from the server to the switch. For that purpose we have
The proposed system architecture of intelligent established QoS parameters for the bottleneck link in
M-learning system is been developed in the OPNET ITorder to improve the multimedia delivery. Depending of
Guru simulator, see Figure 2. Because it provides ahe used QoS queuing packet delivery algorithm we have
comprehensive development environment with a full setformulated three different simulation scenarios. The first
of tools including model design, simulation, data scenario is using First In First Out (FIFO) packet queuing

© 2013 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci.7, No. 6, 2305-2310 (2013)www.naturalspublishing.com/Journals.asp NS 2 2307

algorithm  R1] for the bottleneck link between the compared with FIFO scenario. The results from the Video
multimedia streaming server and the switch. The second

scenario is using Priority Queuing (PQ) algorithi22] to

determine the delivery of multimedia packets. Finally, the

third scenario is using the Weighted_Fair Queuing (WFQ) B Mutimedia Distance Learning-FIFC Wireless connection-DES-1
[23] algorithm for transferring of multimedia packets. I M timecl Distance Learning-Pa_Wireless connection. DES-1
The network simulator was configured to run one hour of ek Belercmlea e S s o o DR
multimedia content in the established M-learning system  g4q average (in Voice Packet Delay Variatior)

for the three different scenarios (FIFO, PQ and WFQ
algorithms). The blue line represents the results from the
FIFO packet queuing algorithm simulation, the red line
represents the results from the PQ packet queuing
algorithm simulation and the green line gives the results .08
from WFQ packet queuing algorithm simulation.
Analyzing the Wireless Local Area Network (WLAN) i
delay from the M-learning system in the three different
scenarios, see Figure 3, we conclude that the FIFO packet
queuing algorithm is generating the biggest delay. On the
other side, the scenario with PQ packet queuing algorithm
improves WLAN delay with 25% of total delay in 0.00- T ! T .
comparison to the FIFO packet queuing algorithm. The M R A RS RA it
lowest WLAN delay of 29% is accomplished with the

scenario  WFQ packet queuing algorithm in the Fig. 4: Results from voice average packet delay
M-learning system.

008

002

traffic QoS parameter, end-to-end average packet delay,
, ; for the three different scenarios are shown in Figure 5.
B tinedla Distance Leating:FFO_Wheess connecton OS- The visualizer cognitive perception given by the video
B Wb o g O Bieks et delivery has shown lowest average delay in the both of
tiultimedlia Distance Leatning-WFGL Wireless connection-DES-1 d . .
' - i scenarios the PQ and the WFQ packet queuing algorithm.

03 Wireless LA Deley (zec)
130
st A B s Dt g e D5
N WW W "Y' Ww 'v VW vv B Mutimediz Distance LeamingWEG_Wireless connection-DES-1
020 f f I w ‘ ; Iﬁ n . '""._ 018 average (in Yideo Cunferencing.Packet’End-to-End Deléy (z8c))
0454 — ' s S o
0:10; 014 /’—
0is N
040
il . . e r . -~
Ohm Ohf0m Dh20m Oh3Om Ohd0m Ohé0m him 0.8
0
Fig. 3: Results from WLAN delay 004
0oz
The results from the Voice traffic QoS parameter, 0.0

T o ! T T T
average packet delay, for the three different scenarios are St S S S S

shown in Figure 4. Considering the verbalizer cognitive

perception, in the process of voice delivery we haverig 5. Results from Video end-to-end average packet delay
discovered that the lowest average delay is in the scenarigimulator

that uses WFQ packet queuing algorithm. By comparison

of the WFQ scenario with the FIFO scenario, it enhances

37,5% of the voice average packet delay. Nonetheless, In conclusion we can see that almost the results are
the PQ packet queuing algorithm has shown also arachieved for the both of scenarios the PQ and the WFQ
enhancement of 325% in voice average packet delay packet queuing algorithm. While the FIFO algorithm for
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packet delivery that represents standard communicationWhereTy is the mean number of frames needed to serve
network has shown the poorest results for all of thecollision set consisting &fkgeg0) requests. It can be
monitored QoS parameters. Therefore, we can determinshown, thatyy = 1/ can be computed in the following
that the M-learning environment that is consisted with theway

existence of priority and weighted-fair queuing in the

communication link have provided improved delivery of _ T(A) 4
multimedia traffic. v= l—-e?*—Ae? +qge? +qure? )

From equations (1) - (4) we determine, that proposed

4 Conclusion and Future Work gueuing system is constant to deliver for such values,of
as long as this inequity stands

In conclusion the PQ and the WFQ packet queuing T(A) <1 (5)
algorithm scenarios have shown decreased delay that has

led to improved collaborative response to the mOb"eConsidering the equations (1) - (5), the transmissionRate

clients. Eventually, this means efficient and increasedg c5iculated aR(SN) = Amex(S+ N), whereAmsy is the
learner perception and satisfaction from the M-learningaximala under which the foIIowing’ holds

system that will provide better quality of learning.
Priority packet queuing delivery algorithm utilizes A N
scalable video/voice to provide a graceful degradation of T( S) < 25
the multimedia content in case of bandwidth shortages.

The results from this research can be focused on further

promotion of potential for m-learning using the cloud

computing for training students in the universitie24]| Acknowledgement
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