
 
 

 

  
Abstract—Media streaming technology consists of 

simultaneously downloading and reproducing multimedia objects 
from the Internet without the need to store all the information in 
the client’s memory. This technology is very appropriate for client 
applications running on portable computing devices (cell phones 
and hand-held devices) due to their limited memory and 
bandwidth resources. A serious problem that has not been fully 
examined by other researchers is the control of temporary and 
intermittent disconnections due to lack of coverage, and its 
influence on the performance of media streaming. The aim of this 
paper is to describe an efficient solution based on agents running 
over portable computers interconnected by Wireless Fidelity 
(WiFi) link. In our practical experiments, the agents are in two 
different Java Agent DEvelopment Framework (JADE) platforms 
(installed in the portable computers). They encapsulate standard 
session control message of Real Time Streaming Protocol (RTSP) 
and multimedia datagrams in order to intercept the original 
traffic between RTSP client and server.  
 

Index Terms—Multimedia, Software Agents, Streaming, 
Wireless Communications, WiFi, JADE MTP Performance, 
Proactive Buffering.  
 

I. INTRODUCTION 
Media streaming is a technique used to download media objects 
from the Internet to any kind of terminal device. Since 
multimedia objects need not be stored in the device’s local 
memory, it is especially appropriate for new portable 
communication gadgets: mp3 players, mobile phones, Personal 
Digital Assistant (PDA), navigation devices based on Global 
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Positioning Systems (GPS), and so on.  These gadgets usually 
include wireless communications from fabric.  

A standard protocol used for media streaming is Real Time 
Streaming Protocol (RTSP) [1]. But other standards exist, 
including HiperText Transfer Protocol (HTTP) [2], TCP 
Friendly [3], Stream Control Transmission Protocol (SCTP) 
[4] or proprietary protocols like Microsoft© Media Services 
(MMS). All of them are session oriented protocols (while the 
user is downloading a media object, a session is opened in the 
media server). If the communication between the client (user) 
and the server is broken during transmission for a certain 
periods of time, the server closes the session.  

The unpredictable behaviour of wireless channels over time 
[5] (all technologies suffer this problem and specially WiFi [6]) 
provokes unpredictable loss of coverage impeding the client 
terminals (users) communication abilities temporarily. This 
means there is a high probability that the client would be 
disconnected during transmission if coverage is lost for certain 
time periods. In this case, the communication is broken and the 
server decides to close the session (affecting time-off and jump 
distance [7] negatively). Otherwise, the server will maintain 
open sessions for an indeterminate amount of time (it cannot 
know when the client will reconnect or even if it will do so) 
with the consequent expense of server resources. The worst 
scenario is that when the client reconnects it must start 
receiving again the media object from its beginning. Then the 
media streaming technique contradicts itself producing a high 
loss of performance. 

We think this is a challenging problem that must be 
efficiently solved: it must be ensured that the client would 
receive the lost information (while it was out of coverage) and 
continue receiving at the point the server is reproducing the 
media object when reconnects. 

Some application level solutions to this problem have been 
explored. In the Janus Project [8] a software framework is 
proposed that detects and predicts impending “trouble spots” 
when a mobile device is moving through a wireless network 
measuring signal strength and quality, network latency, and 
packet loss. Applications may use this framework to detect 
regions of degraded network quality and take compensatory 
action, resulting in enhanced effectiveness. In [9] is presented a 
distributed software architecture that tries to predict the 
behaviour of wireless network that parallel distributed 
applications use in order to adapt their execution to avoid 
communication failures when processes use synchronous 
messages and exhibit data dependencies (only after receiving 
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data, they can proceed computing new data). Recently, in [10] 
the authors present ongoing work focusing on a way of 
achieving better video service quality based on an adaptive layer, 
taking into account the movement of the user and the constraints of 
their new location. They try to adapt the rate when a mobile user 
changes from one network technology, for example UMTS, to 
another one, e.g. WiFi. 

On the other hand, at the application level software agents 
[11], proactive buffering [12] and proxies [13] can also be used 
to control intermittent disconnections. The seminal paper [14] 
presents a distributed software agent architecture in which a 
client terminal agent communicates with a fixed proxy agent to 
negotiate some parameters of Internet access, moving the client 
agent to the fixed network when a disconnection is detected. In 
[15] it is described the implementation of a web-based 
multi-agent system specifically designed for users on the move, 
to stream multimedia content to a hand-held device. They don’t 
set a particular network infrastructure. In [16] the authors 
propose a mobile agent based ubiquitous multimedia 
middleware to solve intermittent disconnections provoked by 
handover of WiFi devices. They propose a two-level proactive 
buffering (one buffer in the edge wired proxy and the other in 
the mobile device). To our knowledge there has been no effort 
that encapsulates RTSP messages using the multiagent 
transport message system and also that uses proactive buffers to 
solve the intermittent disconnections problem. In this paper we 
explore the usage of JADE [17] that is an open source Multi 
Agent System (MAS) that fulfils totally the recommendations of 
Foundation for Intelligent Physical Agents (FIPA) [18]. JADE 
is an interesting platform since it includes the Lightweight 
Extensible Agent Platform (LEAP) that is being used to 
program PDA and mobile telephones [19]. Up to our 
knowledge, JADE performance has not been studied for 
resuming streaming sessions automatically. Another important 
topic is to study the performance of the JADE platform and its 
Message Transport Protocol (MTP) that could help to provide 
a high level solution to intermittent disconnections. 

In this paper we present a proactive control mechanism of 
intermittent disconnections of a WiFi link based on proactive 
buffers managed by JADE agents (one for the client and 
another one for the RTSP server). We have demonstrated our 
results executing the software on two portable computers 
interconnected by a WiFi link. Initially we observe that JADE's 
performance is suitable and that the behaviour of the MTP is 
good enough. 

The rest of the paper is organized as follows. In section 2 we 
outline the important characteristics of MAS and our 
motivation to use it to solve problems derived from the 
intermittent wireless disconnections. Section 3 is devoted to 
present our proposed software solution. In section 4 is 
presented deeper details of the implementation and some 
performance measurements. Some advantages are presented in 
section 5. Finally, we summarize our conclusions and present 
directions for further research. 

 

II. THE BENEFITS OF USING MAS 
To our knowledge the main characteristics of software agents  
(autonomy, learning, proactiveness, scalability, flexibility and 
reliability) have not been studied to obtain smart streaming 
distribution methods in wireless networks using their natural 
message passing systems to encapsulate the RTSP control 
messages. We think agents could collaborate in predicting the 
behaviour of the wireless communication to avoid (or at least to 
reduce) the impact of communication performance degradation 
in the presence of intermittent wireless disconnections.  

One of the benefits of using a MAS is that it simplifies the 
application design. This is because the services offered by the 
MAS platform allow a high level of abstraction for the design 
of the messenger details and/or the Remote Method Invocation 
(RMI). In this way the application designer has only to address 
the implementation of the business rules (video streaming in 
our case).  

Other benefits are the principal advantages that MAS offers: 
modularity (reduces the complexity of software design), 
scalability, flexibility (adding or removing agents is very 
simple) and pre-established behavior of the agents (permits the 
agents to exhibit a behavior both proactive and reactive). 

In order to take advantage of the above benefits it is 
important to use a MAS platform that includes all of them. 
JADE is a single platform consisting of one or more containers 
that can be located on different hosts with a unique main 
container executing the RMI service. It offers different 
implementations depending on the availability of resources of 
the device to be used, which makes it an attractive option. A 
solution which works well on Java 2 Platform, Standard 
Edition (J2SE) has a good chance of working equally well on 
Java 2 Platform, Micro Edition (J2ME), using LEAP. An 
additional benefit is that the MTP of JADE guarantees 
communication between resident agents in distributed 
containers, thereby offering failure recovery services. In case 
of disconnection, it carries out a periodic checkup to monitor 
the reconnection. Once the reconnection is achieved, it 
communicates the state change by sending messages to the 
agents; so that they can restart the dialogue from where it was 
left off (we tested this in our practical experiments).  

 

 
Fig.1. General architecture for the mechanism. 
 



 
 

 

III. THE AUTOMATIC RESUMING MECHANISM 
Fig. 1 shows the general architecture for the implementation of 
our mechanism.  The access network consists of a wireles cell 
in which any of the mobile gadgets could be connected (for 
example using WiFi technology). We suppose an Internet edge 
router to which a WiFi Access Point and a computer (to which 
we denominate Internet edge computer) are connected. The 
edge router is connected to a Metropolitan Fixed Network that 
accesses to the Fixed Internet in which the multimedia 
streaming server is connected. We consider a portable 
computer that implements the multimedia streaming client 
using RTSP signaling and Real Time Protocol (RTP) for media 
datagram transmission. This client uses the WiFi link to access 
the multimedia streaming server. 

One of the objectives of this paper is to evaluate the 
performance of the MTP of JADE to observe the efficiency of 
the recovery of the connection in case of failure of the wireless 
channel or loss of the connection due to the trajectory of the 
mobile gadget. In order to be able to recover the original 
RTSP/RTP Client-Server communication using the MTP is 
necessary to encapsulate the communication in messages using 
FIPA Agent Communication Language (ACL). 
Re-programming all the commercial clients and servers (in 
order to encapsulate the communication) which exist in the 
market is not possible and either desirable because its source 
code is not open or the reprogramming task could be very 
arduous. A better, more efficient and quicker viable solution 
consists of programming independent agents which intercept 
the client-server messages. They will be in charge to detect 
wireless communication failures and to recompose the 
messages suitably. 

An important design parameter is where initially install the 
agents (JADE platforms). They must resolve the WiFi 
intermittent disconnection and do the automatic resumption of 
sessions. As is reasonable, installing an agent in the Internet 
edge computer and another one in the portable computer, they 
can cooperate discovering when the portable computer is out of 
coverage simply using MTP signaling. We name the agent in 
the portable computer as Agent Client Proxy (APC) that 
redirects the communications to the Agent Server Proxy (APS) 
hosted in the Internet edge computer. The streaming client uses 
the APC as a navigation proxy. APC intercepts RTSP/RTP 
messages and encapsulates them on INFORM (for RTSP) and 
PROPOSE (for RTP serialized media objects) kind of FIPA 
ACL messages. APS receives these encapsulated messages 
(using unrealiable WiFi link) and converts them to the original 
RTSP/RTP messages sent by the client. These messages are 
redirected to the multimedia streaming server (using reliable 
cable link to the egde router). We deal with JADE performance 
and for that reason, we maintain the communication between 
agents in this simple way not defining ontology.  We only need 
to install these agents (under JADE platforms) in these 
computers in a secure way. It is not neccesary to move the 
agents, so we don’t need to consider the security issues 
explained in [20]. 

Finally, another important design parameter is what the  
 

Fig. 2. Actions to automatic resuming streaming sessions. 
 

agents must do when a disconnection is discovered. This 
implies the temporary proactive buffering of multimedia data in 
the APS. 

Fig. 2 shows the main steps of the resumption mechanism to 
solve the intermittent disconnections described in section I.  

Firstly (action marked as 1), the client issues a RTSP request 
(RTSP “SETUP URL” message). Secondly, APC (2) 
encapsulates it in an INFORM kind of message and redirects it 
to the APS which sends (3) it to the server (again as a RTSP 
“SETUP URL” message). After the server receives that 
message, it sends back a response (i.e. RTSP “200 OK”). We 
then suppose that in step 4 the server has received a RTSP 
PLAY order and it sends back data using RTP protocol (after 
sending a RTSP “200 OK” message). Those data are 
intercepted by APS which stores them temporarily (5) in a well 
dimensioned buffer and also sends them to the APC using a 
PROPOSE kind of message. In this point the APC receives 
them (6) and redirects the media datagrams to the client (that 
could present them to the user, step 7), but also sends back an 
ACK kind of message to the APS (8) to confirm the reception of 
the last block of media data received. This message is 
encapsulated in an INFORM message. Once APS receives the 



 
 

 

ACK kind of message it will remove the acknowledged data in 
the proactive buffer (marked as an empty buffer in step 9). 
These steps could be repeated for the reminder blocks of media 
data (10). Let us note that actions 7 and 9 are overlapped with 
the storing of new data in action 5. In this way we hide the 
possible overhead of our mechanism. This set of actions could 
be achieved till the end of the streaming process.  

Let us examine the actions to deal with intermittent 
disconnections of the portable WiFi client (11) affecting 
multimedia data communication.  

The MTP periodically polls in steps 8 and 9 the APC and 
APS to test if they are still alive. The APS adds the temporal 
storing of media frames in its buffer.  The exact maximun size 
of this buffer depends on the amount of time the client is 
disconnected (with a powered server machine we can support 
several minutes of disconecction) and the resolution of media 
frames (compression technique). In practice an intermittent 
disconnection could last 1 minute (in some cases, more than 
this time is not practical because the user can’t follow the plot 
easily). So our mechanism is scalable (a relatively large amount 
of wireless clients can be supported by the same APS). 

Let us take into account that in step 5 the frames APS sends 
are also stored in its buffer and that they are removed if it will 
receive an ACK response. When the portable client is out of 
coverage the ACK response doesn’t arrive at APS. In this case 
and while it is out of coverage the media frames will be stored 
in the buffer. One of the main benefits of using JADE is that 
MTP will try to reconnect the APS and APC during some time. 
MTP allows the programmer to specify a time out whose 
default value is 1 minute but it can be set to hours or days 
indeed. This time out also influences efficient buffer 
dimensioning. Using this time out MTP takes care of message 
delivery. If the communication is interrupted, the MTP will 
retry the delivery at regular intervals. When the message is 
finally received by the APC, MTP sends a message to APS. 

Let us note that intermittent disconnections while the APC is 
sending a RTSP signaling command will be directly recovered 
by the RTSP semantic. For example, if the client issues a RTSP 
“PLAY” command while it is out of coverage, it will not arrive 
to the server. After a certain time-out the client will repeat the 
command because no answer is received. On the contrary, if the 
RTSP “PLAY” command arrives to the server, but its associated 
answer does not arrive to the client (just in that instant of time it 
is out of coverage), then the APS will store the associated 
media data until the client is connected again. 

Once the connection between agents has been re-established, 
APS will flush the buffer (12) reading the ordered media 
frames in the buffer and sending them to the APC. APC simply 
redirects the frames to the client (13). In this way, the wireless 
client could recuperate the stream just at the point it lost the 
vision (14). 

Finally it is important to remark that the server does not 
receive a RTSP “TEARDOWN” command from the client when 
it goes out of coverage (APS is always alive and receiving from 
the server). So the original session is still open and the client 
can continue with the streaming.  

IV. PERFORMANCE EVALUATION OF EXPERIMENTAL RESULTS 
We have adapted the code for the client and server found in 
[21]. In this implementation the server held a single thread for 
attending only to one client. The integration of these codes into 
JADE platform was guided by some necessary changes: the 
integration with agents and the migration of some of the server 
functionality to the APS behavior. In particular, APC must 
receive the client RTSP messages, encapsulate them into ACL 
messages (using MTP) and then send them to the APS like a 
normal RTSP client. On the other hand APS has a client part 
that receives messages from the server and a server part to 
attend APC messages. It has a single thread to store the media 
frames in main memory. We tried to maintain the standard 
behavior of the client and server unchanged. This is important 
to connect our agents to standard RTSP clients and servers.  

We used a simple movie format named Motion Joint 
Photographic Expert Group (MJPEG) [22]. In this format the 
video is stored as a sequence of JPEG images. Therefore, the 
payload of packages RTP consists of a JPEG image. This 
enormously simplifies the design of the presentation of the 
multimedia object in the client. The reason of using MJPEG 
format is that it is a very simple format and it is possible to be 
used in a high rank of devices: practically all of them have the 
capacity to decode images in JPEG format (and therefore a set 
chained of them).  

In the scheme of the general architecture of the Fig. 1 it is 
shown that in order to accede to the multimedia streaming 
server it would be necessary to cross the Kernel of Internet. 
Determining mechanisms to provide good performance of the 
streaming technique in the Kernel of Internet with wireless 
access is a problem that not yet has optimal solution [23]. Since 
we are interested in the study of the performance of the 
streaming technique in the portion of wireless access network 
in the presence of sporadic disconnections, we installed the 
APS and the multimedia streaming server in the Internet edge 
computer (that it is also a portable computer). The portable 
computer that hosts the client and the APC and the portable 
computer that hosts the server and the APS, communicate using 
the WiFi link. This allows us to focus on the study of our 
problem avoiding the influence of the fixed network. The 
hardware characteristics of the client portable computer are: 1.6 
GHz Pentium Centrino Processor, 512 MB of Random Access 
Memory (RAM), 54 Mbps WiFi Network Interface Card (NIC). 
It is connected to a 54 Mbps WiFi Access Point. The server and 
the APS were installed on a portable computer with the 
following characteristics: 1.2 GHz Pentium mobile Processor, 
512 MB RAM and 11 Mbps WiFi NIC. We used the Integrated 
Development Environment (IDE) Eclipse 3.0.1 [24] for 
implementing the Java code over Java Virtual Machine (JVM) 
1.4.2 [25]. JADE was installed in both portable computers 
using Eclipse. MTP takes care of ACL message passing 
between agents. We have used the Internet 
Inter-Object-request-broker Protocol (IIOP) HypertText  



 
 

 

Transfer Protocol (HTTP) for JADE interplatform 
communication among different machines because it provides 
good performance [26].  

In JADE 3.3 MTP could produce an MTPException when 
communication errors occur. In Fig. 3 is shown, on the 
Graphical User Interface (GUI) of the Eclipse IDE, that 
exactly takes place a series of warning messages indicating that 
the communication has been interrupted (“cannot deliver 
message to address …”). 

From the agents point of view this exception is translated 
into a FAILURE ACL message sent back to the agents. We had 
to find a new version of MTP because the original one did not 
throw all the errors. In particular when an agent sent messages 
to a platform that was not on-line, HTTP MTP produced a 
SocketException which was not transmitted to the platform. 
The result was that agents had no way to decide if the message 
was received or not. Using the new version of MTP 
implementation all failures cases are transmitted. In Fig. 4 we 
show a graphical example of that.  It is shown the GUI for 
debugging applications of JADE denominated Remote 
Monitoring Agent (RMA). The left part shows the agents 
included in the GUI by default: Agent Management System 
(AMS) that provides an integrated environment with several 
services (formulated like agents also) for the agents of the 
platform, the Sniffer (that carries out the debugging of the 
application) and the Directory Facilitator (DF) that provides a 
service of "yellow pages" for the agents known by the platform. 
The agent XAPC that corresponds with the APC is marked for 
debugging. In the right part of the GUI are the different 
messages of error and recovery of the communication. Note 
that these messages are classified between the messages sent or 
received by APC and the other agents. After several errors of 
communications (and corresponding retries of MTP) the 
reconnection is achieved when wireless connection is 

recovered (as indicates the Windows warning message).  
In the above scenario, a question rapidly raised: is it JADE 

appropriate for implementing the proxies as agents? To answer 
it we considered basically three different aspects: a) to observe 
the JVM memory consumption, b) to measure the frequency of 
issuing of frames in the server and c) to measure the jitter. 

In the experimental results we measured the above 
associated parameters (aspects a, b and c) executing up to five 
times the streaming software considering only Java 
implementation of the client and the server. After that we 
repeated the execution of the same client and server (slightly 
modified) cooperating with the JADE agent proxies. In all 
these executions we maintained the overall workload of the 
client, server and proxy machines constant for not distorting 
the experimental results.  

We did several tests moving the client portable computer out 
of coverage and returning after one minute (at most). We 
probed that without our software the streaming sessions were 
never resumed (the client lost definitively the session and a 
new one had to be restarted). Doing the same movements but 
using our agent based proxies the streaming sessions always 
were resumed at just the point the client lost the vision.   

In Fig. 5 we show the JVM memory size increasing when the 
JADE agents executed their actions. The vertical coordinate 
represents the increase in Mega Bytes (MB). The percentage of 
increase in the client portable computer is 44.64 % and in the 
server is 56.9 %. Let us note that measuring the exact 
quantification of memory use (with or without JADE agents) 
does not turn out to be simple given that Java hides the internal 
details of its memory management system, and the garbage 
collector. For that reason we observed the overall size of JVM 
(although it is simple to characterize the maximum size of the 
frames buffer it can not be observed in a stand alone way). In 
every measurement we included the size of the Eclipse 
programming environment (this is the reason why the size of 
the client and server without agents is 61 and 55.3 MB 
respectively).  Obviously in a PDA or mobile phone using 
LEAP only these sizes are much smaller.  

In Fig. 6 we present the experimental results for frames 
issuing and jitter when no agents are used. We have chosen 5 
movie visualizations. We chose, for each visualization, an 
interval of consecutive frames issuing samples (the same 
interval for every visualization). The behaviour for all the 
samples is similar to the samples of this interval. We measured 
their issuing time. In Fig. 6.a it is shown that the frames where 
issued periodically (in vertical axis we present the accumulated 
instant of time of frames issuing, in the horizontal axis we 
present the different samples numbering). In Fig. 6.b the jitter is 
presented (the time the frames are received in the client to be 
presented). In general the jitter was linear with minor variation 
due to the WiFi channel properties. It is important to note that 
almost all visualizations presented the same characteristics (the 
distance among different curves is very small). The delay is 
also very small and due to the traffic generated is Constant Bit 
Rate (CBR) the Mean Opinion Square (MOS) is good (we have 
not measured it quantitatively). We agree [15] that CBR traffic 

 

 
Fig.3. Eclipse IDE showing that the messages could not be 

delivered. 
 



 
 

 

is  
the most suitable under certain environment conditions 
(constant bandwidth and known multimedia object size).  

 In Fig. 7 we present the same interval of samples for which 
we measured the same metrics as Fig. 6, but now for the client 
and server with agents. It is important to remember that now an 
additional encapsulation of messages in APC and APS is done. 
Moreover MTP now takes care of disconnections in the client 
portable computer (remember that for our experiment we 
hosted the server in another portable computer). For these 
reasons now the distance among different curves of frames 
issuing and jitter are greater than the above results. The 
important results are that the frames issuing and jitter are 
almost linear also and that the delay is good.  

The software, a film coded in MJPEG and related 
information that we use in our experiments can be found in the 
server of Internet http://prai.inerza.com/sm/vpa/ (a mirror is: 
http://guigui.teleco.ulpgc.es:8028/TSI2005-07764-C02-01/otr
os-doc-y-herram/). 

V. ADVANTAGES OF OUR MECHANISM 
In this section we present some additional benefits of using 

agents to program our proxies, some advantages of our 
mechanism and some comparisons with other strategies.  

The use of a MAS for programming proxies is more efficient 
and also a more elegant programming style compared to the 
strategy followed in [14].  

In [27] it is proposed a RTSP “PING” command to prevent 
the identified session from being timed out. This aproximation 
is used in [28] where the client usually pools the server 
liveness. We use the MTP properties to clearly include the 
semantic of this operation transparently in the behaviour of the 
agents (but no especial code must be programmed for that). We 
use this behaviour to control the sporadic intermittent 
disconnections of the client. 

A typical solution to intermittent disconnections (for Video 
on Demand) consists in always storing a relatively long buffer 
in the client machine [29]. This technique is difficult to apply to 
real time streaming and also is impossible to be used for light 
client machines like current certain kind of PDA and mobile 
phones with reduced main memory capacity (less than 64 MB 
both for applications and user data). In this case a proxy like 
APS is strongly recommended. Moreover, the APS buffer 
could be shared by different clients in the WLAN that are 
simultaneously out of coverage.  

Our mechanism is directly and easily scalable to 
heterogeneous client machines: The APS could collaborate 
with an APC implemented in a light client machine to manage 
the buffer, but also could delegate this management to an APC 
implemented in fat clients (portable computers). Also it is easy 
to include a two-level proactive buffering like the one in [16] 
taking into account that the management of our buffers is most 
complex because the profiles of handover between WiFi cells 
are not available for us.  

The authors of [30] could easily introduce our mechanism in 
their proxies to improve their software component based 
architecture. 

In [31] is proposed a typical end-to-end solution that tries to 
adapt the speed of transmission between the client (wired or a 

 

 
Fig.4. The Platform verifies the connection and communicates 

the event to the sender agent. 
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wireless) and the multimedia streaming server to Internet 
Kernel congestion and wireless channel characteristics (loss of 
packets, fading, and so on). Although this is a well tested 
solution it does not consider the case for intermittent sporadic 
client disconnections, because it is impossible to anticipate 
information to the model they use for discovering when the 
portable client could be out of coverage. This is not our case 
because we use proactive buffering. 

Up to our knowledge, there are few papers in the literature 
that evaluate the JADE performance. All we have found 
evaluate JADE MTP performance over a 100 Mbps Ethernet, 
but no one evaluates its performance over WiFi. In [26] they 
state that JADE MTP scales linearly in several testbed 
scenarios. Their measurements showed a good JADE message 
system performance and it was a good candidate for developing 
heavy-load distributed applications. In [32]  (that is presented 
as a work that tries to complete the [26]), it is concluded that the 
JADE MTP does not scale well for a big amount of agents in 
their testbed, and in some cases paradoxical results were 
obtained. This could be because they use a very big amount of 
agents that could not be well balanced. We are not interested in 
using a big amount of agents, because in a WiFi cell it is not 
recommended to use thousands of WiFi gadgets. In [33] the 
authors present the practical experiments about start up, agent 
migration and interaction with FIPA agents under several 
Operating systems (Linux and Windows) and Java Runtime 
Environment (JRE) 1.4.2 and 1.5 showing a linear scalability of 
the JADE platform. We have tested the JADE performance of 
interplatforms communication in presence of WiFi intermittent 
disconections for a streaming application under Windows® 
operating system. 

In [34] is presented a transactional system that counts with a 
software object that senses the channel state. Using a profile the 
applications can use adaptable time-outs that indicate them 
when they can send the data and when they must wait until the 
channel is ready to communicate their data. They test their 
methodology in a best effort 100 Mbps Ehternet in which long 
delays were obtained when a big amount of stations are 
communicating (from the point of view of an individual station 
this could be equivalent to a logical disconnection). This model 
can not be applied to multimedia streaming applications and to 
applications in which there are data dependencies between the 
client and the server. 

VI. CONCLUSIONS AND FUTURE WORK 
In the last years several protocols and mechanisms have been 
elaborated to support mobile transactions in the presence of 
unreliable wireless channels. Nevertheless, the execution of 
distributed applications with firm real time requirements like 
those of streaming multimedia on unreliable networks is a 
problem that has still not been solved efficiently. The difficulty 
is in controlling the intermittent disconnections because the 
client can leave coverage at any time and lose the multimedia 
information reception causing serious problems of inefficiency 
to certain protocols like RTSP.  
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Fig. 6.  Measurement of frames issuing time (a) and jitter (b) 
for client and server without agents.  

 
 The technology of agents offers an attractive environment 

for programming media streaming applications over unreliable 
wireless links. It offers a real alternative for controlling 
information lost during coverage breaks.  

 In this paper we have proposed an automatic resumption 
mechanism to recover RTSP sessions based in JADE. JADE 
MTP is the one in charge to recover the communications after a 
disconnection of the wireless client. The APS simply must 
maintain a proactive buffer in which it stores the pending 
datagrams of being received by the APC. One important 
advantage is that the semantics of the RTSP is not altered. Our 
mechanism can be used for any type of RTSP client and server. 
The experimental results show the convenience of using JADE 
to solve the intermittent disconnections problem in wireless 



 
 

 

network.  
This seminal work must be improved considerably to 

definitively show that JADE is appropriate and better than 
other technologies to solve efficiently this problem.  

For example in our implementation the server held a single 
thread storing the packages directly in main memory. But in a 
real situation a thread should be created for each client with 
coverage lost. Based on a study of the RAM/persistent mix, an 
optimum number of media frames to be stored in memory 
should be defined. 

We have used the MJPEG format, but there are other 
standards that are more used in practice. The usage of the 
codecs for this other formats is strongly recommended for 
improving our software. Others problems will raise like 
complexity in media frames generation, large latency and large 
jitter which complicate the storing of frames and its recovery.  
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Fig. 7.   Measurement of frames issuing time (a) and jitter (b) 
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