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Dynamic Bandwidth Enhancing System Using
Multiple Paths Aggregation Applying
UPnP Service Collaboration Architecture

NoOBUTSUGU FuUJINO," MASATOSHI SHIOUCHI,! SHIGEKI FUKUTA,t
SusuMuU ISHIHARA#* and TADANORI MIZUNOft

In the intermingled environment of mobile and ubiquitous computing, devices and services
collaboration framework is important, because they are distributed over the local and remote
networks. Universal Plug and Play (UPnP) framework is suitable for discovering and utilizing
distributed devices and services on the IP network. However, the UPnP service discovery can
not work beyond subnets. Also, multiple services collaboration is out of scope in the UPnP.
In this paper, we propose an architecture where two agents, which control multiple services
according to a written scenario, are allocated both on the local and remote networks. To
evaluate this architecture, we prototyped the multiple paths aggregation system, that needs
service-discovery and dynamic collaboration with multiple services over the local and remote
networks. We confirmed that the bandwidth of the terminal increased dynamically when the
relay terminal is added while communicating with remote server, and that the architecture
worked. We measured needed time for service discovery and collaboration, and found it rela-
tively shorter than conventional needed time from terminal adding to bandwidth enhancing.
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system.
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Fig.5 Multiple paths aggregation applying UPnP service

collaboration.
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~Zacion name="acliond" service="sevicea+" cma="GelAddresses’s
<params />
- <results out-of-range="action10"> {h3izR £ “AllianceMember ™+ —E RIZHiL,
<var name="$AM_REMOTES" relative="Remote" />| “GerAddresses” 743> DEITHET
<var name="$AM_LOCALS" relative="Local" /> ZOHR/ONT=/TA—ITHE
<varname="$AM_GLOBALS" relative="Global' /> | O—L&wbk, YE—rRorDST LR,
<eval forward-to="action9" /> VPNO{RE7 KL 2%0—h)L ZHIZERYAH
</results> T D, MEHIST I3 NG IK
</action>

e g [

- <action name="action10" service="service1" cmd="SetAllnfo">
- <params>

B85 0 AllianceL eader”|
<param name="MemberCount" value="1"/> H—E X[ZHL, “Setinfo”
<param name="MemberRemoteAddressList" var="$AM_REMOTES" />| 74> 3> DE{TiEx
<param name="MemberLocalAddressList' var="$AM_LOCALS" /> 3R DIPPRL R, #is,
<param name="MemberBandwidthList' var="$AM_BANDWIDTHS" /> | %/ \5A—4%0—h)L
<param name="MemberDelayList' var="$AM_DELAY$" /> TR B L
<param name="Type" value="True" /> FO% BFERHELT
<param name="DistributorAddress" value="10.1.2.58" /> JE—FDUAIZ"ad-add”

</params> SHUAEESE
- <results>
<eval op="EQ" name="Result' value="0" forward-to="END" forward-to-remote="ad-add" />
<eval forward-to="END" />
</results>
</action>
ZJaction-mappings>
</task>

010 UAOODOOOO0OO0OOO0O0D
Fig.10 Example of the UA script (extract).
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Fig.11 Traffic distribution using VPN.
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Table 1 The experiment and evaluation environment.
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Fig.12 The measurement result of throughput versus
numbers of paths.
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Table 2 Required time for each step.

AT FITEERGE [msec]
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