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The Adaptive Probabilistic Search Scheme using
Shortcuts in Unstructured P2P Networks

Gwi Nyeo Jeong

Graduate School of Education
Pukyoung National University

Abstract

Preexisting internet services are designed based on the
client/server model which has the problems such as network
failure and the low speed communication due to the high load on
the central server. In order to solve these problems, peer-to-peer
networks are introduced and expanded by internet environments.

The most popular P2P applications operate on unstructured
networks. An efficient search mechanism is very important in
peer—to—peer networks because peers operate both clients and
Servers.

In this paper, we propose a resource discovery mechanism for
unstructured peer—to—peer networks. In the proposed scheme, we
describe an efficient algorithm for search in unstructured
peer—-to—peer networks, the Adaptive Probabilistic Search using
Shortcuts(APSS).
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APSS algorithm builds upon APS(Adaptive Probabilistic Search)
which feedbacks from tne previous search to probabilistically
guide future ones and shorcut list, direct links to peers that have
recently proved useful in answering queries. The proposed scheme
can solve the search locality problem that occurs when TTL is
limited.

By the simulation, we have known that APSS achieves high
success rates, increased number of discovered objects than the

preexisting APS in unstructured peer—to—peer networks.
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PROCEDURE : APSS_Search
begin
If find Message is entry of the SL
SL_update( );
// Update entry information in the SL;
Else APST update( );
/[ Search Message broadcast to entry of the APST;
Shortcut_update( );
// Insert entry information in the SL;
end.

(23 12) APSS HA el &
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PROCEDURE : SL_update
//'Si : Shortcut which in the SL
begin
Select Shortcut with Calculating Si's value;
If send message to S
S=S - 1;
it Si ==0
Delete S; in the SL;
if S returns result
Si=S§ + 2
end.
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0l

_20_



323 APST A E5A BA LadF

-

Shortcut %5 ol &8 A9 AMol dsjetwl, APS ANFESA B
ol gdte] ol% JolE T AMS FANT weF o Fao| AT

Adg 7H golE Ad A AAAE AFEFT 999 Shortcut FFel

2 obag) ol e 149 2,

PROCEDURE : APST_update
// Ni = neighbor node which is in the APST
begin
While N;i '= N’s neighbor
Ni = initial value;
Select node with Calculating Ni's value;
If send message to N;

Ni = Ni — 10;
i N; returns result
Ni = N + 20;

insert N; to SL of node N;
end.

(18 14) APST HM&E4x A4 2ne|

[ WS

iy
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3.2.4 Shortcut®] 4§} R Al Sl F

APS FABEFA B FAZ oL vojE BH Ao AT A9
& 7h1 sely A WAXE A48 slelo] Shorteut HEo] AT

o] I}AHA Shortcut &2 NEF] Z7+e] A3+ wFol 13 159 31
Z8 433t} Shortcut 2o dED F7to] EAQsH (YL 712 3
o] Shortcut® @ 231 %7|73< Rojgch 28y Shortcut =29
e Fito] REaH 7HF e FAE /R AEYE AMAE A A2

ol & EZ Adste sAARAE FdT AdE ol zTge

PROCEDURE : Shortcut_update
/| Emax © max # of the SL entry that node N can accommodate.
/| Ecur : # of entry in the SL in node N.
begin
f Ecor + 1 < Emax // if there's room
Insert the peer which has the values we find to SL
in node N;
Initialize the value of tne inserted peer;
Else // if there’'s no room
Delete the Shortcut which has the lowest value in the
SL;
Insert the peer which has the values we find to SL
in node N;
Initialize the value of the inserted peer;
end.

(22 15) Shortcutel &) / A d1e[F
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3.3 APSS 53 Ay e

AuE 2ol Shorteut 552 AEY & 270, 27|¢& 52 7HEE0.
1y 162 APS HMESESA TE ol8ste] HA wAAE
& B, EX 4gstal, o] AclA

d\l

1S Ele RS RoAFET oju PSS
A FE 2e A% F= A9 Shortcut 52 ez Ao
APSS ¢ag &S a3

AAsg
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<E 2> A& F A

Aol APST % x| ¥ %}

APST
AEed = A F T | XA dhE £
4 2 E 7] 3t | BMEESR | HMEHESTR
A—B 30 20 20
B—C 30 20 20
C—D 30 20 20
A—E 30 20 40
E—F 30 20 40
A—G 30 30 30
<HE 3> XY Feol SL o
SL
Shortcut Shortcut | At 2E = | X§ dist =
P2 = = 7| % | Shortcut 2t | Shortcut At
A—F 5
g 178 2yl oA DE AAsH] s gl A9 Shortcut H 5
NEed F A4 vjA A5 St 2 F o] dsist A Foll g
FA = 45 HolXth o|F APS A&t e i AEZE o835t W
ahy= Zpglo] Q= DE A "o Ads HAsta 3= 3delA APS
A EFR o] Wl 1 49 72 dAE 29 D dlo] Al Shorteut
o] dlEZ A=y o]d mtE = Shortcut H 59 dEE W= &
59k i,
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APST

o+

30
30

30
30
30
30

0

0
10
30
30
3

1

1

0

20
20
20
40
40
30

A—B
B—C
C—D
A—E

E—F
A—G
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T
Jor

<i 5> At@ Dol SL &felnt A Fo| %]

SL
Shortcut Shortcut AH E T LAY HEt 2
4 = = 71 @ Shortcut @t | Shortcut %t
A—F 4 4
A—D 5
(18 18) APSS 7|82 ol2%& SL &k

2L HE 2] YA 1]o] Ae] Shortcut 5 olEE|Q

A A E S ot Ads A APS AR ESA HE o] €3

HE 371 €tk 29 188 919 $434

2

AMEEFA WEs 63 2ol Aol 44 A%E Shortcut 55 o
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AdAlel A2l Shortcut S Eo] AF F37ke] §l+ 7%, Shortcut 55 <l
Eg FoAM 71F #e FHE R E AYS A e E 73 %

o] Shortcut ZEo| A 7}3 ZL =320 4=

SEF RIS

7HA = FE AtAlstar HE A

<I 6> AHH H dM2f APST A=t

APST
NEKCRS o XY e 3| Ay g x
4 2 x 7] @ dAM 2t ETR| | QM EE TR
A—B 30 20 30
B—C 30 20 30
C—D 30 20 30
A—E 30 30 30
E—F 30 30 30
A—G 30 20 40
G—H 30 20 40
<X 7> AHd H2| SL &b AHE Fel AR
SL
Shortcut Shortcut A RE T | XMW ghEt =
4 2 Z 7 & Shortcut &t | Shortcut @t
A—D 5 4 4
A—H 5

_27_



IV. A% H7}

B = ARFE APSS 7IWo A BAS 98 AEdHeld @43

¢
.

o
i
4

Lol Al A|Qket 71 el AlEH oS 98 Windows 2000 SR E S
Ab8EH o, 58 MicrosoftAle] Visual C++ 6.0 AF&38t9ch A8 o]

e e A9 49 Ayvle FuFge 19 199 2

# InitiatFiteCreator B

K-Walk 15 TotalNedeCount ]30

initiaiValue EY ShorCutinitial |5

ShortCitErnitry S

APS Inc [20 APS Dec |1U

SC Inc Je SC Dec [

TTL I

Relation Count FJ' Operand.Count |39

Relation Infa 10 =0 Add Operstorinfe |0 ~ 0 Add - |
112 =1 [T P
114 1:18
15 = 1i22 E
105 1:35
10, 8 145
i
12, 15 =i hoia

Random Createi 1100 Delete I Random Create ”‘DO




<I 8> A uty MAMI|el utziolH
ut2to| & 7ls
k-walk k-walkel k %]
TotalNodeCount 5 =
InitialValue APS HMetE X Fol 7| X
ShortCutEntry Shortcut =&2| dE2| 7=
ShortCutinitial Shortcut & 52| x7| FX|
APS Inc APS HM&ETX| ®o| x| EII8k
APS Dec APS AMEE x| Feo| x| AU
SC Inc Shortcut =82 x| Z7Ht
SC Dec Shortcut S 52| x| a4k
TTL Time To Live
Relation Count Relatione] 7§
Relation Data Relation &M A& (7§ =ctE)
Operation Count Operation2| 71
Operation Data Operation & HEHFCHE)

LN'

)5h shel Ao ALgE selulE e 8d gk AR AL 9
s el @A7lo] FAE AHS F, 19 199) [Set Path] WES =e} s
A

A A&l [Create File] HES a9 iy ZHA2d %7 34

i\

U \Fu

kU

_,:
wriol YlEY = A (Relation)9F A4 W@ (Operation)e] @&l AA

slo shele] 44H L

9 A A7h

|r
A
1
_
3
N
2,
o
jih
1=
o
ok
L
=2
=
~0h
o
o
ol
ol
N
=
1
i
o2

gkt
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%38 Shortcut 559 MEL F9] Agho] glrhd, A mir[ =9 7fF7t
JEF FhE wolubAd e EI S zgstEg olE A davt
At (318 A+ A “107] o144 Shorteuts FAE We o o9
Js o]l flok" = AbAel Z]lste]l B =&l A Shortcut H%9 A A7
dEZ A7|E 27 Yl AlEdelA sl= Shortcut 559 dELF A4
= 1~ 107MA 2 A|gksto] A s

APS #AMEEF2 %9 Shortcut H59] Z71¢k& 302 5

72} A= 2089 AlEdolAd 3 Axse HITHES A e
T Wste] W2 JFEG AAAANAE A7) A = FE 300~
3007 7hA] 30 2tAo 2 urola HEHIME &3 Shortcut NEFH =
3, AMaeA F= 100, AL EF i 5002 3o} Shortcut MEZ ¢
of e AFES 37 9t == 5 15070 & 327883l Shortcut NE

¢ #5% 1HH 10747 astshuA Asdelde F9dch ¥ AEdlA

o A A} &3 AT HrF QA FHELS F 99 ¥ 10 vERA A} #Zoh
<E > L= F HZOAM A8 MsHEIF X
L= £ | Shortcut M EZ| = | HMH = XASF F
e &= 84 | 30~300 3 100 50

<E 10> Shortcut A EZ| = HHAM ALZE Hs5HIt AX

TS % | Shortcut HERZ| & HAMHE 7 XASF

>

Shortcut

dED| = w2 150 1~10 100 50
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Pe IPHES imu
Total RHun Count @ 189
Total Succeas Count : 65
Total Fail Count @ 35
Avr RBun Tine :@ 33.288668

C:#PESOAPSESinulator
iTotal Bun Count : 188
Total Success Count @ 68
Total Fail Count : 48
fAur Run Time : 45 463088

CIUAPSS >APSSSimulatar
Total Run Count @ a
Total Success Cou 5
Total Fail Count : 43
fur Run Time : 48.438868

C:UIPSSoAPESSimulater
Total Run Count : 188
Total Suce Count = 49
(Total Fail Count : 51
lAlve Run Time : 44.8580868

(28 20) MEdold = =2tH
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42 NEH|A A 2 B4

119 219 218 719 APS ZIRiF AREE APSS 71 o) Ak A

EES wE FE AN FANNEA w55 3007 A ARE 42

<E 11> == 5 Hstoll g AHY dM 43 E

= 3 30 60 | 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300

51.05|44.40 | 40.45 { 40.70 | 39.95 | 39.65 | 38.95 | 38.75 | 38.40 | 38.10

60.25 | 52.95 [ 48.35 | 47.90 | 46.55 | 44.70 | 43.90 | 42.75 | 42.65 | 42.45

701
60 [ . coEee APSS

501

40

30

(2 )muoH 0x

201

O 1 1 i 1 L L L 1 L
30 60 90 120 150 180 210 240 270 300

LE F

(2 21) == % #Hsjo| w2 Xjel HAM NZE
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Algdeld AFE F3l APSS ZIWel APS 7ol dlaf 2 A A
TEO Hit 6% AT FHEE & F Uk 2NN == 7 307004
907 Al °oF 9% A= APS 71 Rtk u =& Y dANe] AFES Ho
w1 oolde] B FE VHE de =t FUF FUFsid e s APS 7 R
o Hat 5% =2 AW A AFES FAEE 4 7 Ak

APSS 712 Shortcuts o] &gows 7]E APS 7ol 7HHd ©hA
g slAdste] APS 7|y R Be gojsoA A HAAE HE5T

JA E A, vE o7t Bskal e Al g AR Bobd A

tl

+

AEES FANE F eS¢ F A 58] w= £ AgS4E R
M
L b B d R v e 2S4S vk
29 22 APS 71 APSS 71H el 29l HA AzEE Bl g
Ao Aoz APSS 7IWHe] 2 HAM A|zko] APS 7Rt Hd

2ms WES 4 F Sk

<E 12> TE F "sho w2 XY AA A|ZE

= 5| 30 60 90 | 120 | 150 | 180 | 210 | 240 | 270 | 300

30.85 | 38.65|41.25|43.02 | 43.71 | 44.78 | 46.04 | 46.77 | 47.17 | 47.68

5 28.67 1 36.20 | 38.32 | 41.04 | 42.01 | 42.81 | 44.36 | 44.96 | 45.04 | 45.50
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N
=

40}

> 121

>

ms 351

(

30

1 1 1 1

210 240 270 300

1 1
; 30 60 90 120 150 180
e £

(12 22) == %= Hslof e Xl ZHAH A|ZE

()

219 AM A zre] B 2ms AE WE7)= A uE AFIA] opd A

et

A Y EY Zel A HA AHE ms) Eobd APS 7o Al A Az
i ztol 7k Aol glvkar & & At

el 719l APS 7RG Shorteut £5& F7HE /A= APSS 7
Woll A ShortcutS AAM3ts 7AAE= Shortcut =2 o] oWz
oz g APSS 7|Wo] RS F ¢ wWEA gadg f
APS 713k v 523k AIZHS 7] 58 B

i)

L
WA 2= 2y AM AFES HogFEr} Shortcut JdEE F5 1~10

A9 AN HEES A 2 oL dEe 43

i
0[)1
N
N
>,
N
inj
i)
k1
b
rﬁ
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<¥F 13> Shortcut A EZ| Fof wE A HM Mz E

Shortcut
dED £ 1 2 3 4 5 6

~
@
©

10

a4 3 E |231 /278|362 317315307 298|283 |27.8 | 27.1

a0
Brrriarens LT N
30f -
S T W, -
A
o
ra )
[aw]
=l
g 2
O/O
10f
0 T2 s 4 ¢ |
1 . " 4 5 6 7 8 9 10
Shortcut A E2|

(22 23) Shortcut A EZ| Fof W2 X2l AM MZE

Shortcut 552 ME® F7F o] Holyd AdE & HAeEx AH
Ao g Eetd oz 7ldad ot 43 deolye] Ag HEe Hu A
7F 100700l 22 shbe] wmellx HA wEe] g glA] ok 1A
Shortcut 552 dED +&5 A% F7HAAE Hd A AN A$ES
A AsE Foeldel M A AA Awel Zolrt 2A of

Shorteut %% AEe] 574 Bobe A4 W e A5t dme) Fud
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wo Aol HFEY To] 2 Aoltt. Shortcut JEY FE = Fut
Wedo] 5o 43S woug Shortcut JET FE nAHAAANE o] H
Hdold AA Y Shortcut 59 A F= w29 iy W

o o

el b Aol Aw FAF Ao Hojel A9 AN HFES A= o

i L

sel7l EASE 1 FAE AAsA ANl ol T AU Aol A

o 1 o=
S =9 5 Ak

il

=

ol abe]l Al Beold AFE EAs) nd B =% A3 APSS 7)Y
o] APS 7I®¥ ®Hoh &9l AN AzF Fdel M= i 2ms, 2 G AF
g FWdME He 6%7F =55 o ¢ vk aga A7 S A
APSS 71 9] Shortcut 5% ANEZ £ 39 w 2 G HIyEo]
7} A

[o 2

i

oo
1=

A

+ 9
Wb APSS lgow wTzd dEsads d4s fud 7)ee)

APS 7B v 27 HAARES AREStH A zbel Ao ATES FY

N7 % Ak,
wa wsel Wl fol AW Shorteut %% A=Y £F HAsel
A9e AMFGE o 2e AU AN A5S IS £ 9L Aok
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A 2 F5 A

23 popel thsk wAe] WobA WA olel Mool A thF At ol F

o} A3 9tk P2P UEH A mdojgh b glojFo] 7hA L e A E=
Agate Mulag ol Auzie] AHA A4 Beto] Wt F 3
wE Adete vEsla REds ooty o]’k P2P IEHA Rde &
dolde-Mn YEYA 2dHY 5 voj7t A9& #A@ste] Fu gl
A7) WEe) we slojselAl Batsel v o ARES e
71ol oA =Hul, tlEoe] PP WESA Fxd vt o] #e 7Y
oA A Y 5 Hew @

BomEelAe vl R p2b e VIRt ARg R Aksl A4 7
WES A8t Mz 44 7 APSS 7S Agtet A

NFEel AAEO] iz wpzd dEYAgA] E&H A4d HA 7|

& YEYA Egue e Z71EAe o 1A

ofx
O

ok
k9
o=
-
o
s
g

& 7bsAol Ak WwH FMA TTLY) A= s wasts 349
AN FAZ sdstA] Ea

Alokshi= APSS 71WH-& o] HojEso Wi Hruks 7k 5 Aol gl
S 7hsAol AdE HojollA AM mAIAE AGFoEN HAe AFES
wolv= APS 7Pl AdE R FolR Af d4g F A &k
Shortcut s ©]43 A4 7ol APSS V|WH& A& ezn APS 714

of WS weteh @A TTLe @Az e Basts dael 294
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AggoEA A4

|

ol9} o] AME 93 Z7FH o2& ShortcutS
M ASE =Y 7 UM A EHIAS ol &3 AT FHE Tl AL
APSS 71'dol 71E2] APS IR R Ht Al HA S50 oF 2ms &
o] gk 6% AL TFAELL o 4 qlr),
AHgEtel AL 7

A4l Ao A4
Avtz wTEd EYILNM APSS e
A ALESEA A A e A

Eljly
A8 NS
ECER SRR

o]
okl APS 71 HlseRk oAb A
FES Y F UASS ¢ 7 Utk 2R R FY3
APS 71 Et} APSS 7I¥eol 2l A4 Adso] 58 slo|th
AF A= Shortcut H29] dER] FE YA HAsE7b w
= 2 EEAF+ LA
2] dE

ko
g} 2k Aol AHs ol Mol v AE F o
M EY =9 Wael o A4 Shortecut =

& Q.
¥
g 58 2E ol
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