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Abstract: An application using a distributed hash table (DHT) with N nodes must choose a DHT protocol from
the spectrum between O(1) lookup protocols and O(logN). However, various applications under different network
churns require that an idea DHT would be adaptive in according with the churn rates. ROAD (routing on active and
demand), a new lookup algorithm, adjusts itself to provide the best performance across a range of lookup delay and
churn rates. The key challenges in the design of ROAD are the algorithms that construct the routing table's size and
decrease the delay. It will speed up the lookup process and reduce the service delay with the expressed routing table
and power sorting multicast algorithm. Simulations show that ROAD maintains an efficient lookup delay versus
churn rate tradeoff than the existing DHTs. ROAD should be expanded into a mechanism that provides some kinds
of lookup services with arange of qualities of service through super-peers choosing methods.
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, .Chord LY
1 N-1 im
E(hop) = sz h(n) ©)
n=l i=1
Chord , X ,P(0)=P(1)=0.
1, 210 1 30
Tablel Lookup failurerate and delay of different churn rates
1
Nodes num per second/ Failure rate
Nodes num per 30 seconds | Lookup on active  Lookup on demand Latency (hops)
0.13 0.003 0 5.25
2/60 0.06 0 5.25
41120 0.12 0 5.87
8/240 0.24 0 6.72
16/480 0.48 0 8.07
1 , t,=QxNr,
, Lo . Chord DNS ; 20
DNS. 3 hop ,
hop
2 ROAD
, ——ROAD(routing on active and
demand). j ) ' '
2.1 ROAD
1 ,ROAD : N P2P , DHT
, ,DHT ID. Chord
M , . DHT ID.
i ID S: i+l |D S+113+1 ID (3134—1) )
Si+1 (  S23,N20,N15), S S+ S S+1 o
,Gi i 10 i .ROAD (GV), :G={01,92,-..,a};U  G={g1,0,,...,.01}
2 ,(G,U) ’ (givgj)
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(gi,gj)GU. SgG, i . izl,...,|,S:Gi , ,ROAD
,ROAD

Finger of S14 Finger of S8 Super-Peer table of S23 Indexes of S23

S14+1| N17| |S8+1| N1l |ID| Ip address | T (ms) ID | IPaddress

S14+2| N17| |S8+2| N11f [S1 1P1 23 N17| P17

S14+4| N18§ |S8+4| S14| |S8 1P8 125 N18 IP18

S14+8| S23| [S8+8| S23| |S14 P14 62 N20 IP20
S14+16| S38| [S8+16| S38| |S23  1P23 17
S14+32| S49| [S8+32 S49

"
S38 N34 N32

Fig.1 Construction of ROAD and its express routing tables

1 ROAD
2.2 ROAD
221
, Chord , (predecessor) (successor
list) finger . ,  finger (Qfinger). ID m Qfinger
m ,Qfinger
1.g[i] Qfinger i finger([i] ID ,A<i<m,
glil=[(n+2) mod 2™ (n+2') mod 2M].
2.5 ID oli] ID G ID [(n+2Y mod 2™ n-1] ID
S=J, i finger[i].node=min{ ssce §,k=1,2,...,|S[} .
S=9, i finger[i].node=min{ gi|gke G;,k=1,2,...,|Gi[} .
1 S8 finger ,S8 finger[1] , ID [9,10] ,
( ) , 1 N11,finger[1].node=N11. finger[5] , ID [24,40]
1 N32,finger[5].node=N32. N32 , , 1
S38,finger[5].node=S38. ,Qfinger . S8 finger[4] , N17,N18,N20
, 3 S14  finger S23 . ,ROAD finger ,
Qfinger ,
1
222
[ ROAD
[4] QoS ’ 7
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3. kt(iyj) i k J y ms.
4.t ik j , ms.
th ) =WT x[(5 xtg ;) + ((1-5) xkt; ;)]
ieG,jeS0<5<1,k=1,2,...,0;G S =G0 ,
ROAD ., LAN Internet,kt; ;)
: iy, .0 1 ROAD Ktgj)
0 0, t(I?.J') ' ! '
k
WT tii
223 ROAD
) ROAD 2 S n

;k - Qfinger ;src ID.

s.route(id,src)

(1) ifide(s-1s) then (12) endif

) forward qury(id) to finger[j] (s;,id); (13) if received return from s; within time then

(©)] Return Route Succeeded:; (14) Retqrn Route Succeeded;

(4) endif (15) endif

I/search in two neighbor super peers through indexes ~ //search in whole super peers through super peer table

(5) if srce(siiy,S) then (16) if idg(si-1,5) or time out then

(6) for j=n downto j=2 do /Isearch in al peers using Chord protocol

@) if ide(s-1,5) then (17)  for j=k downto j=1 do

(8) forward qury(id) to s;; (18) if finger[j]le(s,id) then

9 set time=t< _.; (19) forward qury(id) to finger[j];

SEY (20) end if
(10) end if (21) endfor
(11)  endfor (22) endif

Fig.2 Pseudo codes of lookup algorithm in ROAD

2 ROAD
Chord . (6~  (15) ,
, . Chord
2.3
231
ROAD Chord, n.find_successor (n+2' %) finger
finger logoN 1 O(logN),Chord
10g,NxO(logN)=0O(log®N)!®.
,ROAD finger finger ,
, finger . )
1. ROAD .
ROAD M , N.  M=+yN, BA M
. N/M . 1, dli] NM ID ,
. (2-27h<NIM, finger loga(N/M) ,  ,ROAD finger
log,(v'N) xO(logN) =%O(Iogz N), Chord
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(]

2.3.2
, . , (1 Chord
«c 3 )
s.multicast(update,upbound) s1
(1) fori=ltomdo -
2 if list(2') (s,upbound) then //set multicast range as (s,upbound)
3 new=list(2); // set this node to children if it is within multicast range
4) if Iist(z'”)e(s,upbound) then E
(5 new_upbound=list(2*%); //set this node as the last children
(6) else new_upbound=upbound; //partition the new multicast range
7 endif | 24 | | s38 |
(8) forward (update,new_upbound) to new;
9 else exit; //partition the new multicast range
(10)  endif
(11) endfor
(a) Pseudo codes of power sorting multicast
(3 (b 1
Fig.3
3
M list. 3selist, list(l)=s, s
i=1,2,...,m. .m logM Iselist (list(2) list(2*Yy),
list(M).
Gnutella (6:7] (2] Gossip
) , k i
k=logM+c ; i>6
kelogM, i =—29M
loglogM
2. ROAD of toaM_
loglogM
k=logM, logM . i,
1+logM+log®M +...+IogiM=1_|0—gl\/| =M
1-logM
=10G1oquM+ 0G1ogu(10gM-1). i —0(og, M)=0 1M | Gossip
g loglogM
t=max{tJk=1,2,...,l0gM} e gL'
loglogM
., RDP=L, of loaM_
loglogM
3
JDK1.4.0 4000
22 D . 64 , 64 ID finger
, (One-hop),Chord  ROAD.
31

4 000 , r(

(b) Multicast tree of super peers from Fig.1 by PSM

list(2"),
upbound=

(1 :Gossip

O(logVyM )2.

12.
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Fig.4 Performance comparison between Chord and ROAD
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Fig.5 Performance comparison between One-hop and ROAD
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