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InHOoNets

m Interconnected Broadband Home Networks

m Investigates technologies to bridge home
networks.

m 2 year project, launched in March 2006
m Academic participants: HUT & TUT

m Industrial partners: Ericsson, Nokia, Elisa,
Digita & YLE
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Home network connectivity

m Consider the Universal Plug and Play
(UPNP) devices in the home network

m User should be able to decide which
devices be allowed to other home network

m Distinguish between local devices and
remote devices
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UPNP device architecture

m Devices
services and nested devices.
XML device description

m Services

m Control points

capable of discovering and controlling other
devices

{IFnP Device i

Invokes action on a service
Control Point Service
Return value, if any

b J/
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UPNnP home network

NOTIFY * HTTP/1.1
HOST: 239.255.255.250:1900 10.1.0.1
CACHE-CONTROL: max-age = seconds until
advertisement expires
LOCATION: 10.1.0.1:4500
NT: search target
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10.1.15

10.1.15

10.1.1.9
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Related works

m Intel device relay

mirrors UPNnP devices from one network to
another

m Philips H-2-H solution
Mobilizing the internet project
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10.1.15

10.1.15

10.1.1.9
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10.1.15

10.1.15

10.1.1.5:4500=>

10.1.16 130.233.16.1:4500

10.1.1.9
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10.1.15

10.1.15

10.1.1.5:4500=>

10.1.16 130.233.16.1:4500

10.1.1.9

Change the







] _ remote home network local home network

device gateway gateway control point

dannounce presence

request device description
-}

send device description

L

request service description
-

send service description

Allow device

revoke announcement

request device description al
a = = q
Jequest device description
send device description
= send device descripli-:}rL
announce presence
|

request service description
request service description |

request service description [k
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send service description

p=  send service description , .
| Send service description

...

invoke action

invoke action

invoke action




Aavrailable Dewices in the Metwiarl:

¢ [JTML Radio Device

o= [ urn:schemas-upnp-org: service: wolum §§
o= [ urn:schemas-upnp-org: service: chann §§

Permit Deny

o
B Marias home
B Eobs home
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Some Issues

m How to form the group, I.e, how the home
networks know about the other networks

m What happens when the |IP address of the
gateways changed

m |[S It a good idea to access the services
from the main device without making a local

Copy



Thank you
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<?xml version="1.0"72>
<root xmlns="urn:schemaz-upnp-org:device-1-0">
<specVersion>
<major>l</major:

<minor>0</minor:>

</specVersion>
<URLBaser»base URL for all relative URLs</URLBase>
<device>
<deviceTyperurn:schemas-upnp-org:device: deviceType: v</deviceType>
<friendlyName>short user-friendly titlec/friendlyName>
<manufacturer>manufacturer name</manufacturer>
<mamufacturerURL>URL to manufacturer site</mammfacturerURL>
<modelDescription>long user-friendly title</modelDescription>
<modelName>mods] name</modelName>
<modelNumber>model number</modelNumber:>
<modelURL>URL to model site</modelURL>
<serialNumber>manufacturer’'s serial number</serialNumber:>
<UDN>uuid: TUID< /UDN>
<UPC>Universal Product Code</UPC>
<servicelList>
<zervice>
{serviceTypE}aIn:schemas—upnp—urg:service:ServiSETypE:E{fserviceTypE}
<serviceld>urn:upnp-orqg: serviceld: serviceID</serviceld:>
<SCPDURL>URL to service description</SCPDURL>
<controlURL>URL for control</controlURL:>»
<eventSubURL>URL for eventing</eventSubURL>
</servicex>
</servicelList>
<devicelist>
Description of embedded devices defined by a UPnP Forum working

committee (i1f any) go here
</deviceList>
<presentationURL>URL for presentation</presentationURL>
</device>
</root>




=7uml version="1.0" 7=
- <root xmins="urn:schemas-upnp-orqg:device-1-0">

- <specYersions
<majorz=1l</majorz
<minar=0</minors

</specyersionz

- <devicex
<deviceTypezurn:schemas-upnp-orqg:device:proxyl:1</deviceTypex
=friendlyMame=0ther network devices</friendlyMName=
zmanufacturer=TML</manufacturers=
smanufacturerURLz=http:/ fvwew tml hut fi</manufacturerURL=
=modelDescription=TML Proxy Device</modelDescriptions
<modelMame=Proxy</modelNamex=
<modelMumber=1.0</ modelMumber:
<modellURL=http:/ /veww tml.hut fi</modelURL=
<seralbNumber=1288967890</seralMumber:=
ZUDMNzuuid:tmlProxyDevice 1</ UDMN>
<IJPC=123456789512</1PC=
<servicelist /=
<devicelist /=

= devices
< /root=



| _ «Tuml wversion="1.0" 7=
- <root #mlns="urn:schemas-upnp-org:device-1-0">

- =speciersions
<major=1</majors
<minor=0<Aminor:
< /=pectersion>
- =devicex
<deviceType=urn:schemas-upnp-org:device:proxyl:1</deviceType=
<friendlyMame=0ther network devices</friendlyMame=
manufacturer=TML</manufacturers
<manufacturerUREL=http:/ /vowwe tml hut fi</manufacturerJRL=
<modelDescription=THL Proxy Device</modelDescription=
zmodelMame=Proxy<,/modellMame=
zmodelMumber=1.0=/modelNumber=
zmodelUEL=http: f Hvevewr tml hut fi</modelURL>
<seriallumber=1288567890< /serialMumber=
<UDMNz=uuid imlIProxyDevice1</UDN>
< JPC=123406789512< /1P >
<servicelist /=
- «<devicelListz
- <devicex
zdeviceTypezurn:schemas-upnp-org:device:radio:1</deviceTypex>
<friendlyMame=THL Radio Device</friendlyMame=
<manufacturer=TML< /manufacturers
<manufacturerURL=http:/ /vwww tml hut fi</manufacturerJRL=
<modelDescription=THL Radio Device=/modelDescription=
zmodelName>Radio</modelMName=
zmodelNumber=1.0</modelNumber=
zmodelURL=http: f Hvevewe tml hut fi</modelURL=
<seralMumber=1234567890=//serialMumber:
<UDMH=uuid:tmlRadioDevice </ DM
< JPC>123406789012< /P >
- =servicelists
- <SErvicex
<zarviceType=urn:schemas-upnp-org:service:volume:1</serviceTypex=
zarviceldzurn:schemas-upnp-orqg:serviceld:volume:1</serviceld>
<SCPDURL=http://130.233.16.1:4500/service_volume.xml</SCPDLRL=
<controlURL= fvolume < //control JRL=
<eventSublURL: f</eventSubURL
< /sErvices
</servicelist=
</device=
=/devicelist=
<fdevices
<Aoot



