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Adaptively Flexible Service Discovery and Advertisement for SSDP of
UPnP in Wireless Ad-hoc Network

Sora Jung' - Hee Yong Youn"™

ABSTRACT

UPnP(Universal Plug and Play) is a middleware of DLNA (Digital Living Network Alliance) services a home network. UPnP supports
the connections between each other devices in networks and also provides service discovery and advertisement with SSDP(Simple Service
Discovery Protocol), which is generally designed for wired networks. SSDP operates on multicasting discovery request and advertisement
and unicasting a reply in networks. It is a challenge issue for service discovery protocol such as SSDP to provide a stable and effective
service in wireless ad-hoc networks. Wired based service discovery protocol does not consider the dynamics of wireless ad-hoc network.
In that case, the nodes are freely in or out. Therefore, this paper proposes a flexible SSDP(fSSDP) which is a peer-to—peer(P2P) discovery
protocol adopted for wireless ad-hoc Networks. It is implemented on the extension of SSDP. fSSDP supports a functionality that the
broadcast area of service discovery dynamically changes with the periodically updated area of advertisement. It is good for reducing
messaging overhead caused from the broadcast flooding of service discovery in wireless ad-hoc network.
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UPnP Vendor Defined

UPnP Forum Working Committee Defined

UPnP Device Architecture Defined
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(Discovery)
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<?xml version="1.0"7>
<root xmins="urn:schemas-upnp-org.device-1-0">
<fssdp>
<bcastID> Broadcast ID </bcastID>
<bcastHopCnt>
Current Hop Count of Dicovery Request
</bcastHopCnt>
<advID> Advertisement ID </advID>
<advHopCnt>
Current Hop Count of Advertisement
</advHopCnt>
<advMaxHopCnt>
Max Hop Count of Advertisement
</advMaxHopCnt>
</fssdp>
</root>
(32! 4) fSSDP #24 XML service parameters & values
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3.3 Service Discovery and Advertisement with fSSDP
3.3.1 Service Discovery with SSDP
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Gateway

(3% 6) fSSDP OlM AH|~

Ef

Service
Provider

if (request source)
D =0

while(1){

If(

break;

arrived at the matched service provider J
or expired discovery request

Dy + +

if (there is @ matched candidate node) {
then check the validity

unicast the service discovery meessage to it

}
elsa if (ths‘re gxist two or more matched )
' candidate nodes

{
then find the best candidate node
unicast service discovery message to it
J
else
then broadcast the service discovery message

to the next nodes within a single hop ;

(2! 7) fSSDP of AMH|A &4 HIAIX] ME X2

L glel B4 Fe

o]

g

_A_,OH
o
é
U
>
o)

Service
Provider

tofl st of

B3

1% 7HeEd =

== (Neighbour Node)

A H]

=7k

A7}
24 W



FM 0= = SEUAMSl UPnPe| SSDP 7Is gde 218t MUlA &7 2 &1 71y 243

3.3.2 Service Advertisement with SSDP

7]¥& SSDP ¥ wSSDP9| 33 wAIXe] Wee 1gH
& JIeEo|t. {SSDPAME Fa v A HIE
H7lE Al §F M EHw)T Aul2 i 24 wAA
o] BRENZE H2(Dp)ell weh §idlo]EVL o] Folxitt
Dp= (29 NS B3 dolA= Aulz= ATA A A=
grolth.

(18 Q)2 Aul2 AZA7E Dot o)A Hpwl Hl 1ol
wel fule|Este HAAE Vledstth. HOP_WEIGHT+
Hnw® 7308 S8 o] &3t oz ¥ =FdMe LIZ
Aot} D7t HOP_WEIGHT7} W+ H Bt} 28] o]
4 & BN E HuwE 2% 7IE S7Hth o8 &3 A
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Az B wAA] gAl Fa AR FAE S F
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=
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if(Dy == Hpppy )
then Hopp = Hpgy 3

elseif (D5 = 2(Hp., x HOP_WEIGHTY)
then Hpppy += 25

elseif (D = H ooy x HOP_WEIGHT)
then Hppp += 1

elseif (Dy < (Hpo, X HOP_WEIGHT))
then Hyp —=1;
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34 HESZ 22 M (Network Load Analysis)
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N=(Np+Ny) = Wyp + Nyyd 2 (N,r'n + N,l")l)

Nicpp = Nyseor 2N),—5m; (8)
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Parameter Value
M Messaging load in the network
N The number of the nodes in the network
Np The number of nodes receiving discovery request
Nup' of SSDP, wSSDP and fSSDP
Np (Np = Nyp = Nep)
Na

The number of nodes receiving advertisement of

Mpsspe O Mysspe 78 S L3 A=, &5 Alo]o] dZHo] 1
Fow ololdl @dd wmel 47 42 Agoln olu,

AMul2 A 8 9 A WA e Y He7E (SSDPe
wSSDPE frASH7] wiitoll Mysspe 9 Mysspe 7 &L 234
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AE wSSDPst Algtek fSSDPO 45 H7Hs
4 o=z mutd WEYI A& elH (Mobile Network
Simulator)?] Glomosim 2.3& ©]-83Ht}H18]. AFolA] ==
o & 20 ~ 10071 W oA APE sty 43
Aol WAE w29 F7t 207 o]skl A R YE
¥ A (Small Network), ==9] 7} 21 ~ 807H AbolQl =3+
TR MEY A (Medium Network), Z18]i =E9] F7} 8
1~ 10070 Afelol & =9 LﬂE—‘?JEL(Large Network) =
Tastel A3 ARE 24

w9 ZHFElE RWP(Random Way Point)E W=
w9 ZFole SE2E 05 m/solA 25 m/sAtelZ 7PA A
o2 W33ttt CBR(Constant Bit Rate)2 o] Z&7lo]A |
olofoll Al A7 #HA HWAA S WA T=H o] &3,
WA]Z] jF Abo] ZE 512 byte® Tk 2Elu A oL
1000 m x 1000 me= A7gdsta, A3 Ak 300% &<t
gl wSSDP9} fSSDPE T4 VEYA Ao M=z
e =t 7He] B 7] wie], AODV ZEEFS ]
&ato] o] "oH17]. A3 Alve] Lol A= IEEE 802.11b
E =42 dHA A= HA i)

<E 2>+ wSSDP ¥ {SSDp## g 37
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i
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oA ALg

x4 SSDP, wSSDP and fSSDP Parameter Value
“ Mobility model Random Way Point
T Test duration Propagation model Two Ray Ground
Rp Discovery request frequency MAC protocol 802.11b
Ra Advertisement frequency Ad hoc routing protocol AODV
D The number of the ngdes Network area 1000 m x 1000 m
that request service discovery
Number of services 20
A The number of the nodes - - -
that receive advertisement notification Moving speed 05 m/s ~ 25 m/s
" Pause time 5 sec
e : ;
Hua The hop count of advet‘usement with SSDP, The number of nodes 25 ~ 100
I . wSSDP, and fSSDP, respectively

Simulation time 300 sec
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4.2.1 WAIA] 2 F=(Message Overhead)
B4 UESA 3 oz of7|AE AE Ay
2 89A ax 9 B3 AR 2o o] Ht)

Message Overhead =

Total Number of Service Discovery + Total Number of Advertisement

=
R L}Ewm.

Success Rate of Service Discovery (%) =

(Nnmbgr of Successed Discovery Request

x 100
Total Number of Discovery Request )

4.2.3 A3t WA]A] A2 A7H(Average End-to-End
Delay Time)
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End-to-End Delay=
End-to-End Delay of Discovery Request
+ End-to-End Delay of Advertisement
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