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YURANAN  MUSOR : DESIGN AND DEVELOPMENT OF PROTOTYPE MODEL BASED
ON P2P BY USING FUZZY LOGIC. ADVISOR : DR. THONGCHAI KAEWKIRIYA, 136
PP.

The goals of this research are as follows: First, to synthesize the pattern of
image file installation on the group of computers. Second, to develop a prototype of
image file installation on the group of computers. Finally, to evaluate the prototype.
This model is divided into 4 modules, the first is the Input Data module, the second
is the Analysis Path module, the third is the Path Classifier module, the last is the
Start Peer to Peer Download module. The prototype starts by creating an image file
that is installed with the operating system by using the ghost cast server program.
Then send the image file to five computers based on the fuzzy logic and network
analysis to select the most suitable route. For each file, the prototype select the
route four times based on process of the file transferring, the route selections are
selected at the beginning of each quarters. The best results from the3 sets of
comparison between the prototype and P2P download by using 5, 10 and 20
computers show the following results, between each quarters of file transferring, in
the first set the prototype reduces the average network congestion to 94.20, 96.85,
97.51, 94.13 percent respectively, in the second set the prototype reduces the
average network congestion to 97.31, 96.99, 97.67, 97.80 percent respectively, in the
third set the prototype reduces the average network congestion to 97.93, 97.57,
97.50, 97.77 percent respectively when compared to P2P download. In the best case
scenarios, the 3 sets that applied with proto type can transfer the image file 94.08,
71.42, 62.45 minutes faster than P2P download respectively.
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1.4 YBULIAVBINIFIY

1.4.1 UUAANULLIENT

YaULUNVDIUITY LT UNITONLUUAIFULUUTZUUNISAAFID LA INE

Aauilwaswuuigseslagldlusunsy Ghost Cast Server uazUszandlifledasin

aa = 1

danasfinyIgidenAunIEuNINGTan wazilnnuvuiwiuvesteyatoenianiiiolinisniu

q

1%
= av A & i

InanFudrudualnddisasvu ndTetidunisitelavnasaiiawseuisuuseansaw
115A1 AR BN LA L UULAS DY RE SN ESLUUUNARALNNTANILL AR BULLD bW AWUU

Y

wsatgigsyiesuuTfedasdintiednnisduniinsanitiivan

1.4.2 UM UMATALALIDNS

MyuANISAAAITEUVUUANISULNGULATRIARUTIIN BT UaZLERTNLIDS
U 51399 10 1ATENUAE 20 1AT04 aglaudeiuuuiAIe el ie S saInTus?
AULUUAEMY ALl Path  tdUMInsuNanilluAIonie eliudinssuIunsiedasin

A4 A A o s = R a I3 s I

wseslenltlunsvadeunazaianguewsInaansAaLese (Fuzzy Logic) AD Bamstksunuay
(MATLAB) Tagiinismvuagiungae waunineuesyesdsoya Bandwidth A1UvUIKILYes
Uoya Congestion Ua¥UWINYRIGIAFYYI0L Network 1@1dnaNlARINNTZUINNIUTHY Ao
WEumng Path Taswuadu 3 dune fie dunefiiafign Fast Path @umnefidninusaliuy

NA19 Medium Path Uagldun19ign9ign Slow Path



1.4.3 9UAnNuN1TndeuLasUseiliung

NpEeUUsEANS AMART UM IEunave s uLUUNsA I Tran S e g
amé?asnav\lﬁuﬁﬂauﬁ’sLma%fuul,ﬁa%mﬁail,wﬂﬂﬁ waznsalnanduwaliding worldwas
oufiumefuuilesyfissuuuifledasintioidenidums suudsdnymginssuuazdodiia
suaaixwmiaméi”’waw(ﬁm%ﬂauﬁaL@@%LLUULW&J%ﬂQLWEﬁ wuufifinnsihiledaedndungae

LDNAUMILAUNIINISAIULER

1.5 Uszlewdiianadnasldisu

151 msfnnsdusaliduuaiosneuiiumessiuu 5 wies 10 1ies uay 20 idoq
IneldipSeUie Peer-to-Peer aunsavinbiag1953n457

15.2 luwansidenidumaiifigalunisaadlvanuuiaietis Peer-to-Peer g
pssnmaninguAseztiandameanufudwesdoyaneluaiets wasdisanszozinan

Tunsaniluanduualndasts

1.6 Jenudniianig

1.6.1 MANAT 1 Peer-to-Peer vuneds madeusouuulassielnenss sning
\n3asneuiamed fulnlasneuimes Inairdesnouiimasusasiaiosiuasiinuwiiien
fu uslaziieSoudsies vmihfinesnsiadevaniuzvemng Wes wazauaunisivaves
Toyaluin3ay

saa

1.6.2 AAWH 3 Image File wunefis nMsivan uzvestoyalugisananndnig

v
(2

AnFasEuUU U

a

n13 Inddoyanielusunsusien Tuvasiuly drenistusalwdlndulng
founila Wedesnsdounduinagiuziiufarunsaldlng image File fivnAuliunlddou
anuzle

1.6.3 Féwidi 4 Ghost Cast Server mangds Wsunsufivhuifiduasoad
nesidoulonniesnauiumesianietiadfeiy uasinnisas Imace File lUSundeq
AoNanosyn Y tedes Tuguuuveafiesyfies

1.6.4 AEWIAT 5 AssNZuUUNYT (Fuzzy Logic) wuneds insesileivaslunis
dndulaneluldeniliniueuvestoyalassenlidanudaneuls ldudnmananindrens

WeuLuUIsANUARTIdUdouve LYY
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1.65 AAAniif@l 6 Congestion mu8ds AudUAIvDstayaaLAnTuntely
308 TN TAoYaRNNLANTINIUNINIUNISAUN VO IANLAAAANISAATA waze1aLin
Anudemevestayale

1.6.6 MAWT 7 Bandwidth weds Aunsvesaiunnud wsennuning
Yo39eneluns Su-de Joya fimifidhdswinifinainduniadslatenia lnediviiensia
Ausdu BPS (Bit Per Second)

1.6.7 AMdWIiAl 8 MATLAB msnefls mwineuiialnossziugaiiumiousaoanin
wndeun1sThudaldneu (adrewnsesdnan) Sanunsamuundamansitudouldogng
51157 Snviduannansiln uavTounenndindy lsiansafuianadng Waun

1Y

ANANN @S9 UUTIEDY tazhannaladuladne

s 3

1.6.8 A1AWN 9 Path vunefia idunamaiunideyauiiainadeyaluiesevie

<@ acs
LURILISA
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MNANNITHUFIY 1BNENST WauIeNNgITa9

ANSANWIITYLIBDINITODNUULALWAIUITEUUNITAANITENALITADUN LA DI WUU
P2 lagldnssnenansmauinie unilagnanduenaisilavinnisdnwiruainteya neuwus
] SR
29N UU MUBN AU
1. NQUYNNAIUATEUIY Peer-to-Peer
. Inslnreadnyesisuyi (Bit Torrent Protocol)
. wuuAIaY (Bandwidth)

. AUNUILUY (Congestion)

2
3
q
5. 1p50TU18laun LAN (Local Area Network)
6. nufHa@asdn (Fuzzy Logic)

7. TUsunsutuniay (MATLAB)

8. Tusunsulnaruaaiisnwiaes (Ghostcast Server)
9. N5 (Graph Algorithms)

10. U8MALIT09

2.1 NOBYNIIULATEUY Peer-to-Peer

WASBAUNULUU Peer to Peer [1] ABLAIDUNUNNSITBUADNUTENINNBAIDIADUNILADS
) a a ¢ o | A £ | ¢ & acs a e lo & v o oA ¢
fluiAIRRNRsAtA 2 13estuluiugunsalidnisnaing lnaludnludediiniaes
naTAIUANNISYIIUBdATaIRBNNImasNeluAT oY e nnisdsleyaluiasetie
iiesyiesuuasesrauiamesannsaduliva Server uay Client Tuinsafeaiuls Filu
mavdeusieiuven3etny Peer-to-Peer tugaunsanseantiiu 3 sUuuu fie

2.1.1 3UuuU Pure Peer-to-Peer 1uguuun1sousaiuszninsnsesreuiimnes

'
1 A

fulAsesnauiamesluAIavle iauanldsudayadaiuiasiulagliiiaTos Server Aay

[

AuANgua 3uilinisu-dadeyaiulunievisannsainlaegnesinss wavaiusavene
wnevneldlisaie udidsidedinvessunuumsieusednuay Pure Peer-to-Peer fio M3
pupumslvasastoyaluedetneannsnildon dmwaliianslfnuwuiuisidundes
nazfimnuvasafefvilidesienisgnlanfanglainiedls sUnvunsdouseuuy Pure

Peer-to-Peer LLamﬁdgﬂ‘ﬁ' 2.1



Peer
o >
~
Peer Peer
L]
- 1
Peer % Peer
Peer

g‘d‘ﬁ 2.1 Pure Peer-to-Peer Model [1]

2.1.2 JUMUU Hybrid Peer-to-Peer lugtuuumsidenderduszminaasesnaufiome’
fulnsesnoufiamesluiaioins ieuanilasudoyadefiunasfundaziinies Server ¥
ythiieuaunsiu-deteyatiluinietis niidsrosnuauaniuzueseiosnayinmesi
dousoognisluiaiedneaganugle defvasguuvuiaietneifiomniados Server 3
gy nsfude-detoyaveniesnenfinmesazfnsanunsavinlsiog daudedinvesnis
ouroguuuuiifiowies Server annsnsasiusiuiuiados Client 14491in ULUUNHesTo

MULLUU Hybrid Peer-to-Peer LLamé’agﬂﬁ 2.2

U1 2.2 Hybrid Peer-to-Peer Model [1]



2.1.3 JUuu Super-Peer lugUnuunsifeusafuseninanesnanfinmesiu
\sesmeuiumeslueiote LﬁaLLaﬂLﬂﬁau%gaﬁﬁmmzﬁ’mwi%lﬂumiﬁﬂﬁga 2 sUuuuns
\FousouuuieSyieunsiniufie Pure P2P wag Hybrid P2P Super Peer Fsluindetngaz
fidrunuaios Server  11nn1 1 1A3es Tagazuiseoniluusdazngunisidensiovadinios
Aoufiumes LiletivannszmmhauveAIssesines wazdmwasilinismuaunssu-ds

1%
k4 ] a £ o w

Joya annsavilainedudnmidisnsldnunusudslunieotivanas uidedninvenis

v
3 |

= ' a4 A A4 o sl & a
\Wausawuy Super-Peer AialliaiATaudsuiasnan ugily Super Peer AALdTUTENINNTS
anatlnan Wesfeglunguues Super-Peer tufazliannsanilvandeyasield sUsuy

N3LWBNABAULUU Super-Peer Wandnagu 2.3

Super Peer

Client

'gﬂﬁ 2.3 Super-Peer Model [1]

2.2 nsmaaalnmasisui (Bit Torrent Protocol)

Tnslymeadvmesisuyi (Bit Toment Protocol) 2] [3] [4] Aevilslulusunsudisagy

v
I v = v

gANRILTLINNTeRYeLATaY BN W eNs B USEINUAT asRBN UMD S UIAT BIRRNA MO

'
U 1 v U aa Y a

= = v ¢ e
Wesu-dsloyariuiuy Peer to Peer duiAnAudnvesiswideuweauust lawgu (Bram Cohen)

u

=

v
2 '

AILFALADU LI A.A. 2001 (W.A.2544) SNEULNISINIUYaIdNNassunazinistiause

fureasesneuiamesluledefisiuynaiouanidsgui 2.4



Seeder Apuiipsildsulnansu 100% Jsflanuzdeduduandielng

Peer finlA3nsnauiIwe siinsLAuLaulvaliiulas iy

Peer ApA3DIABN T LAD ST ADELAL AL WS LR TuLAE U

Peer ABLATDIABUNILND 5TIADELALLAL !Wa!ﬁﬁuuaxﬁu

Peer AalaTasapuiinine ShaosfuL i sl i iulas fu

Peer AplA3DIABNTLAD SR ADELRML AN WS Hi LA U

Peer ABLATDIABNNILAD 311 ADYLALLAL Lﬁ |1Aﬂ‘u|.LﬂZ‘; AU

Tracker

Audnanufviagauavali

JUT 2.4 M3viauvedlsinsy Bittorrent [5]

NFUN 2.4 uannsiliousieiureuniasneuiinnesiierinnisniluantngeae

o A

TUswnsudnnesisus [5] Fetunisanitilvaslidazusenauluaie 6 @udsenaufidnn s

)

s A

221 Seeder A9 WAIDIABUNUNDIT NV ALIN WAL ULASDIRDUN LMD IATDY

YV Y

u shom e lndfiFesmsasliisu inudadtiedlusuvesinduesdnmesisuviviaziiuiuana
Inldsiavinedn torrent

2.2.2 Leecher o in3sneuiimesiivinnsnilvasludanguaoesse Seeder

223 Torrent fio ildvunidn fignasrsduulneSnmosisust dslulnd Torent
awvsznauluiedeya Hash veslyidivinnisuusly

224 Peer fia SnueResAouiamesyNIRSRsivimsBessiotusgmeluiaietne

2.2.5 Tracker fig fanansiivhutifinauaunisanilvansudulndltuiaios
paufiamesnnintosnglueietnedsnsuondusiineedig saufamansaaeusng
nsdnluanlilduazaniiivanind vouniosnoufiumesyniaios

226 Piece A Tudnludidng Aidnmesiswiimsudslndvunslnajoonuilols
iwnsmeufimesinsadivanuasstuiuanilndiunmelueiote

MnesdUsEneviidAyresdnmesisuriaansneduiendnnisanidlivanlnduuy

TnnasisurifalutanIsisuAuAUlan Seeder Nagvinntnnwantndazdeswlasindlioy

Y

lugUuuuras Torrent Lial¥ Tracker @1unsaszysunisveslndiiiouent Peer Buq 111



wwhnsantlvandudIl Piece Liald a1t Peer vnuiesluinIavigazfaalasu Torrent
910 Seeder F33ziSUnITUIUNIIANIUIMAALNALY HaieTosrauiamesiiianuzidu
Leecher vimsaniilvanlildauasu 100% wdaaauzasgnildeulmdu Seeder iogieds

sofudiulnaluduniesdugluaseuis meanmaiimnlunievielidnuiy Seeder agviany

LR399z iN1sAUlan lndduSalasinis89tu

2.3 yuuAini (Bandwidth)

LUUAIeYt (Bandwidth) [6] Aeanunitsveanauaduanudlumadnifnaylily
’;“mmmﬁasuaqmsain%’a;gam&JLﬂ%@ﬂhB%Qﬁm’gaiuﬂﬂifﬂLﬂuLMﬂﬂzﬁm@iaiuﬂﬁ Mbps (Mega
bit per second) 8nFIBETUTUIAVEITRITAIN Internet Tivng ISP s mualildldde
10 Mbps 83uigmnuvsnederliny fanunhavesuauadudyyiunuiiezaansald
s Intemet gegalaiiiu 10 Mops Bnanuvsnelagiluvesnuudiavidendus
Tumsdaiudoya FaazAnduiuanymnavesteyaisuniedsoentyd Weuiunaildly
nssunsedadayalunsadne undiegragunisanitluantndifilevunlng wniasedig
Wiaisavesianilanlndivwiasuuddandivaunin sxirlildiailunisanailvanlng

dle teeninlunsdiieietneidnisavesiailvanlvddvunauuuiiaiduuieadudu

2.4 UYL (Congestion)

ANUAUAS (Congestion) 7] Aeuanaideyainaifaidssiiusganeslundetig
ndsa mnfidnnudiunsedidoyalunietisegiiuiuinnizdaviliiinanuuednves
Yoy auduwmhlinisnniivantoyainissreufinmesiuiias Snvidsdamasiling
yhauwes @gu miieanud uazensadaiuuAoud e uvinawAumusdy
myinUsnunmuuiuteyaluinietganansavililaaseseuanlusunsudisagun
szuuUfiRnisveaiesneuimesidedn Network Utilization Lun1s Resource Monitor
wuuiealys Tnerfiausanannumnuiuazfaluy Channel Utilization @sinusana
foyaidsrinlueioriefuesiduimsldnuveusazdism fssuuiaietiovinisds

v

aya MsuanansUnaruruwivazduluguuuuvesnsm
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2.5 1A3aU18uaun LAN (Local Area Network)
\A3eUnsuaus LAN (Local Area Network) [8] Aeir3etdngnisidousefusewing

\A3BIABNTIILABI ALY 1A3RY lnar uaUnsalgunsainssanedyain Switch iielvlATes

=

AawfamesaNNTaTuU-dedayatumeluniadiy Fauuedetonausiuasianedymin
\Fouseduszninaedosneuiamesiu Switch fAieane UTP (Unshielded Twisted Pair) Gl
wasgunuiantuimnsaluiiuagdidnnsefind wie Institute  of Electrical  and
Electronics Engineers (IEEE)lﬁﬁmuﬂgﬁuﬁa Ethernet, Fast Ethernet W@y Gigabit Ethernet
fafinnualunisiu-ds deyadisnetuoenlusied

2.5.1 masgudmesiile (Ethemet) IEEE802.3 Wuanmsgudmsuiazetiedinesiin
waudidanudlunsdearsdoya 10 wnzdasedud (Mbps)

2.5.2 e rhandwesiiln Fast Ethemet 3asg1u IEEES023u iianasgiud msu
szuuAsethedmesidauauiiinnuiilunisdeansieyatie 100 wnzdaiedundl (Mbps)

253 wpsguinzdndmesiiln Gigabit Ethemet 31msg1u IEEES02.3z Wuamsgu
dwsuszuuiasetnedimedidauauiifinnaiilunisdearsteyais 1000 wnzdasedui

(Mbps)

2.6 N@aadn (Fuzzy Logic)

Hlefiasdn Fuzzy Logic fe assnenamsmsatouwuupqanede [9] WunamiAneninug
seiudTayynenluda a. 1965 FagfAndu Ao L. A. Zadeh iunssnglumsAndiuiuysziam
wilsitlalldfuAmneuudifios gn vi3e An uwiazidnoufiaquiate Fuzzy WWistuinie e19az
QN vide 919asfin Fslumsduaumdmeuresiledasiniu Suduvsdeddfifoaaluns
fasuadauys iehaniuSeudisutungiugiu Rule Base Tunisfimuminanavessinoy
Tasatunnudesnisvesssuuiledasinfieonuuuiu aneumaneremssneansaquiese

anunsaesungludauisudisuiuiunssnguuuasana (Boolean Logic) AssUf 2.5

u

Completely True Completely True

Partial True
Completely False

‘Completely False

yiuasin _ Wudasdn

JUT 2.5 assnziuudsuna (Yauaedn) Aunssneuuuile® (edasdn) [9]
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n3UT 2.4 WumsiSeuiieunsfaduiuiusening 2 assngfie yauaedn way

a o

flagaedn swmuldilundnnisduiuvesyduaedniiuvsiidineuegiiies 2 A1 fe True uaz

False wslunssneiladanintuazianouiiduri9seing True way False Ao Partial True

) &

= o av v ° o - &, My o
MN’]EJ@NV’WmaUWi@ﬁ]’]ﬂﬂ’]i@qujuuuaqf\]ﬂgLﬂu True %999199¢LUU False ﬂl@ VUABDUNTT

(9

UTeY Fuzzy Logic Usnaumediunidnday 4 dausasui 2.6

Input Output
Membership ,_
Inference Fuzzification Defuzzification
Function

uABUN 1 JUADUN 2 Junaud 3 JUABUN 4

JUN 2.6 1AS9a319NUgILYRINSUTELNARAWUUTYY [9]

MNFUT 2.6 ansnesunendnmahnuresszuuiledlasutsoanid 4 duneufo

Fupaudl 1 Membership Function \Judunaunisiimuasiaduandnldiu
ﬁaLLUiﬁgﬂﬁmum%u iiothduusiidudyanuunidonuadilunwivesilviasdn
vi3efiFendinsguiuns Fuzzification WWuduneumsudasieya Input vesfausitimun
Judaausiidmuntuty aveylugiuuireseniledvioFendn Adaudsmenuwn (Linguistic

Variable) LLazﬁmmwmﬂuam%ﬂiuéhLLﬂiﬁngﬁ 2.6 AIDY19YBINN5YIN Fuzzification wUasA

1%

tayalvioglusUuuuresiledaeinfe sruunluANguniivetaTeslTuaINIA 92dNIs

9 9

a

MuuAAIFILUTNTe1 gl (Temperature) Rgdifsiinsinunrdiulsnisnwiiu

uUsiiu gaumgiFeu (Hot) aamafivunans (Normal) gauigféiu (Cool) ieundudeya

'
al

sunalinusyuuiledasinfieaniuy
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Input
Membership

Clisp Input Membership
Variable Function Input

JUT 2.7 Jumaun 1 nT8UIUNTS Membership Function vesile@aadn [9]

3

uRouTl 2 Inference udunaunITasIANNEIILS VI WA UTBUNALAZEHNA

Y9IwTARINAIINTYINFIUNG (Rule Base) luguuwuu a1 (If) uag (And) e (On) 1Aty

=

(Then) waznulilugnudeya (Database) iieiidoyasindaulsdunnvesssuuiledunyionis

= = v % v a & o Y < A a avwy
LUiEJ‘ULV\EJUGHME’]UﬂQVIiﬂ@@ﬂLLUUh ll']mﬂalﬂf\]La@ﬂﬁ'ﬂLLﬂiLEﬂmwm%a@w%%aaﬁ]ﬂWIQE]aﬂLLUU

dtaguii 2.8

Knowledge

(o) G

Crisp ‘ f Crisp
e — e — ——a
m) Fuzzification WP Inference M) Defuzzification ~
- Fuzzy* Fuzey—

Y.

v
[

U1 2.8 Yumauil 2 NTEUIUNTT Inference vasiledaedn [9]

Junaudl 3 Fuzzification 1Hudumeunisdnduladennsnssiinuennavesszuy

Hagaedniilieanuuuly lnennsilSeuiisuiugiunguesssuuilednusui 2.9
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Rules

(Fuzzy Input) |::> Inference Fuzzy Input

JUN 2.9 JumauN 3 NT¥UIUNST Fuzzification vesiledasdn [9]

Tuneuil 4 Defuzzification JudunsunsiuiuilasanrinnvesiledasInile
nmsasuran1sanaulalutumeud 3 Tegluguwuumidenugun 2.10 aeianenfinenans

N159113AAUda (Central of Gravity) NsUsEINUAMNANAITH 2.1

| Qi
oG = EE— (2.1)

i=1

Tagaunis I8mmunavesaunnsiad

COG unu AYDIYAAULNI (Central of Gravity)
N uny Adausidued 1 Sasunded i

o unu Adledvosevineluen e

O WU NUNHLAIUDLYATTYA AL |
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Mathematic

Process

Defuzzification @

JUT 2.10 Yumauil 4 nszuIunns Defuzzification vesilw@aadn [9]

2.7 Wsunsauuauiu MATLAB

MATLAB : Matrix Laboratory [10] AelUsunsudnifaguignandulas Dr. Cleve
Molor shemumesunsuluzisuaienmssy 1970 uazlsgnifmunegwsioidesaunaneiiu
TusunsudSaguresnsuisvuunidand Aldthandndminedudinesdu R2007a wagly
Jagiunesfuiidasmireetfenosdu R2016a msldnulusunsununudvazdentanldly
nsfnnnlnsmadouddilusunsuienindilulusnudy WelifnnsUssananaty
melulusunsy Gawadilsiannslilusunsuuumuduazeglusuiuuresdanessy uazanansa

[

wanaralegluguuuuvatiuuinaemiadamansiiendt Simulink  Wunsuannaly

sULUUMMSF1809UUY GUI (Graphic User Interface) suddslusunsuiigldaulsoonuuuly
Tulusunsuusnudy FefldnuazanmsadiunmsvhanulduuuSealniifotuiinnanismaas
warikan1snaaeafildundinseiseufisunanisnaasdldlunaieqnsdnisnaass Tu
nuAdeatuilydonldlausi3ves simulink Tughuwes Fuzzy Logic Wilesinisnaassfimun
FauusBumn wavasangitugiu Tunseumanddnalifussuuildinmsoonuuy e

AUIUMAINISLERNEUN 1IN SANIIAn AR

2.8 Wsunsulnaduaa@sniias (Ghostcast Server)

TUsunsu Ghostcast server [11] [12] 1ulUsunsuftanunsayiinis Backup s¥uy

' o
s o a o

UfuRnsuazgeduasniinisiaasliluasesreuianesauatu [13] amen1sdudalwali

Wulndiaudendalndduatu (Image File) dnwarlidzdulvdniiuivana .GHO seviny

9t FuuaveduIdEazuegT uIulUsLNTULAZ e TTUYRIsTUUURURNS NgnAnAses

Y Y

YUATAIABUANADSAURTU NEUIUNSYINUTBIlUsHAsUTNaRLAzLESNasazUsenauly

% ' A ' . a v ° o a 1%
MY 2 AIUADAIUVDY Server kargdiuvay Client IﬂEJf\]8L§3J(§lumi‘vnﬂ’mf\]’mm3uﬁauLmﬂ‘Wﬁ
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£ v <

FuatuniAulifiedes server Mntfushmadelusunsulnadueadsesifioszyiumis
fixwesdualduas Unsunisdeudeliiadosliniosneuiianes Client anunsaidouse
dranaivandusrlndsnimauandusalng Wedumsiadsszuudfdimsaeuiamesiy
felunanfientu ieadedunssuaunsanniivandusnlndanadeandsninesuds 7
\iesnanfinmesnneiesaeliszuulfiinsaeuiameiuaslusunsuiildfndslifiados

@

ABUNLIBSAUATUUTINIVININSIEANSNLAS 0IABNALADS

2.9 n579 (Graph Algorithms)

yuiinsmgnAnduialnsmseusin eosaosns lud aa 1736 (1] Ao sUsuy
mMymdumalssanvisildismaiueyaandrdiuus 2 fuusie Node Aosuusiilily
msiiudeyaveinsInlifenin Vertex ua Edge ApduusiiiuAnszazynares Node nalvun
fideusefuluinietneiiothufmuumdunsiiduiianvesnindonsefuresudasivun

mugﬂﬁ 2.11

Node Edge

UM 2.11 g1 Graph [14]
Nn% 2.11 miL%amia°uaﬂuwwﬁ&mmmﬁﬁmummLé’umalé’mmjm
G=(V, E)

V fe Wavasluun (Vertex)

E o dudouvesliun (Edge)
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WuANAINERaElaAdun1all

V(G) = {A,B,C,D}
E(G) = {(A,B,3),(A,D,4),(A,C,2),(8,D,1)}

msUszgndldarunsmiemianlgluaunisaumidunis (Routing) 1¥u Network
(Ms\¥ousiavesgunsnl Router) Wevinlinissudsdayaluinsevieilulusgnefivszdnsnm
Ioeld Complete Graph (ns1wlasysed) lunsyidumesameeivensiw Jsagiinsideuseniy

YodlvuaynlvuameldudeausiefiuwuuiifiammIugun 2.12

Ul 2.12 Complete Graph ny1wauysal [14]

Y

mﬂgﬂﬁ 2.12 uanwneEs3ULULYes Complete Graph agifiulddlunisideuse
fusgvidmuniuasdinsmdunsisueimnansadundugsamemidlddegnans
FruaunidumnaTeaResuIudung Edge = N¥(N-1) sndaegnsnisdumnidunisainsuil
2.12 fe ludoteilvuatianunog 3 Inuadaefuagunuaangnsagld 3%3-1) =6 agu
mnivuniiogluedotiesiuan 3 Tnusasdumidumsiouavanedetiold 6 dums

a o ¥

2.10 91U38NNYIVD

=

ARfna Twuna  [15] lodnaweidmisdinadanisnssnglduuuiiesyiies

o
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triangular (x; a, b, ©) = max | min , ,0
b—a c—b

Tnenshilsiduanuniennldlunsaseilsidunnuivandnvesdeyalisnd

ANnNewar bidudeutarinuwiugianunsausulasualuisndulaey Tnadengunsin

anuwideuas 1 Tuazludgu 3.10 feguil 3.13

1 Low Medium High

0 250 500 750 1000

U7 3.10 nswiilsidunnuduaun@nuvestoyadunn Bandwidth

91n3U7 3.10 Msimunveulwaveansilaiduauluauninvestoyaduns

Bandwidth agiyuUAAIUAIRIL

HendunnuduannFnves Bandwidth Low flafimwsuiuadu [0, 250, 500]

Herdummluannues Bandwidth Medium SrAriiAweusidu (250, 500, 750]

HendunnuuannBinves Bandwidth High fardiaaeutwmdu [500, 750, 1000]



31

0 25 50 75 100
sU# 3.11 nywiladduninaduasndnvesdeyaduma Congestion

9nUT 3.11 M3fvuaveunvesnTnilaidunuluaminvestoyadunn
Congestion JuimunnuAg

Heridumnuduannfinves Congestion Low fiandimveutunidu [0, 25, 50]

HendunnuluannBinves Congestion Medium fimfiAveutuaidu [25, 50, 75]

oA

HeridumnuuannBnues Congestion High flaiimweuiuaidu [50, 75, 100]

0 10 50 100 1000
5UM 3.12 nywiiladdunnuduandnvesdeyadumnn Network

N3UT 3.12 msimunveulwavensnilaiduauluaindnvestoyaduns

Network 9¢AIUUAAINAIRIH
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Hartuanuduaun®nved Ethernet faniavauwadu [0, 10]
Hartuanuduaun®nved Fast ethernet aniliAvaususdy [11, 100]

HerdumnuduaunBnues Gigabit etheret dendiAnweutuaidu [101, 1000]

0 5 10 15 20 25
Ul 3.13 aswlileritunnanduaundnuesteyatenving Path

913U 3.13 m3tmunveuwsvensmilsiduranduandnvesieyatonsina
nsideniduma Path agfvuamuesi

Herdunnuluanndnves Slow Path dendlarveumdu [0, 6.25, 12.5]

HeridumnuduanBnves Medium_Path dendiaveuwmdu [6.25, 12.5, 18.5]

HendumnuduannFnves Fast Path dendlarveuwmdu [12.5, 185, 25]

2. iunaReulaasngenuay Fuzzy Reasoning Unit Msidanidwnisnisn1ailvian

udumeumsaiiesngiugiusazteuluanuduiuslunisauiu sewinsdeya

v
a 7

Bunmvia 3 A1 dhengitugiu Fuzzy Rule $1uau 27 ng ieduiumAnednmdumng
$1uru 3 1duMs Ao 1UMNTIEY (Fast Path) WdumafifinnmiEiuiunans (Medium Path)
wazlduN 97 (Slow Path) TnensfvuaveulumBsnwinagnisimusilaiduainmdu
#1180 (Membership Function) vesteyadunanazdoyaiondns lasnsasaieulvuiony
nsmavadlieglusULuy If. Then 1udayaa1NN13MMUATULAINAIYILAZNIIAINUA
ilaffupnmBuaindnvosdoyaldded

1) If (Bandwidth is low) and (Congestion is low) and (Network is ethernet)

then (Fuzzy output is slow)
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2) If (Bandwidth is low) and (Congestion is low) and (Network is fastethernet)
then (Path is medium)

3) If (Bandwidth is low) and (Congestion is low) and (Network is gigabit)
then (Fuzzy output is fast)

4) If (Bandwidth is low) and (Congestion is medium) and (Network is ethernet)
then (Fuzzy output is slow)

5) If (Bandwidth is low) and (Congestion is medium) and (Network is
fastethermet) then (Fuzzy output is medium)

6) If (Bandwidth is low) and (Congestion is medium) and (Network is gigabit)
then (Fuzzy output is fast)

7) If (Bandwidth is low) and (Congestion is hight) and (Network is ethernet)
then (Fuzzy output is slow)

8) If (Bandwidth is low) and (Congestion is hight) and (Network is fastethernet)
then (Fuzzy output is medium)

9) If (Bandwidth is low) and (Congestion is hight) and (Network is gigabit)
then (Fuzzy output is fast)

10) If (Bandwidth is medium) and (Congestion is low) and (Network is
ethernet) then (Fuzzy output is slow)

11) If (Bandwidth is medium) and (Congestion is low) and (Network is
fastethernet) then (Fuzzy output is medium)

12) If (Bandwidth is medium) and (Congestion is low) and (Network is
gigabit) then (Fuzzy output is fast)

13) If (Bandwidth is medium) and (Congestion is medium) and (Network
is ethernet) then (Fuzzy output ath is slow)

14) If (Bandwidth is medium) and (Congestion is medium) and (Network
is fastethernet) then (Fuzzy output is medium)

15) If (Bandwidth is medium) and (Congestion is medium) and (Network
is gigabit) then (Fuzzy output is fast)

16) If (Bandwidth is medium) and (Congestion is hight) and (Network is

ethernet) then (Fuzzy output is slow)
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17) If (Bandwidth is medium) and (Congestion is hight) and (Network is
fastethernet) then (Fuzzy output is medium)

18) If (Bandwidth is medium) and (Congestion is hight) and (Network is
gigabit) then (Fuzzy output is fast)

19) If (Bandwidth is hight) and (Congestion is low) and (Network is
ethernet) then (Fuzzy output is slow)

20) If (Bandwidth is hight) and (Congestion is low) and (Network is
fastethernet) then (Fuzzy output is medium)

21) If (Bandwidth is hight) and (Congestion is low) and (Network is
gigabit) then (Fuzzy output is fast)

22) If (Bandwidth is hight) and (Congestion is medium) and (Network is
ethernet) then (Fuzzy output is slow)

23) If (Bandwidth is hight) and (Congestion is medium) and (Network is
fastethernet) then (Fuzzy output is medium)

24) If (Bandwidth is hight) and (Congestion is medium) and (Network is
gigabit) then (Fuzzy output is fast)

25) If (Bandwidth is hight) and (Congestion is hight) and (Network is
ethernet) then (Fuzzy output is slow)

26) If (Bandwidth is hight) and (Congestion is hight) and (Network is
fastethernet) then (Fuzzy output is medium)

27) If (Bandwidth is hight) and (Congestion is hight) and (Network is
gigabit) then (Fuzzy output is fast)

3. Han1siasndunian1lvasindniukouly

nansidondun1Imsnilnandumalndmuioulyainnsiflediliady
(Fuzzification) azlénamsiunluguuuuvesiled wadlsazihansoudsuiunsimue
fudsiefuas sunuudeulsnisidendumsnsniivandusalndanngiiug wiidvue
Wludei 2 emanmsidonidunisnisanniilvandusalid

mswasudluguuvunisaslimmrauuuiladlndumdnfazmarainaunns

& 1

907udae (Central of Gravity) Fuduisnswdenaiildarnnisfirnuminanaaunis Al
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eN0]
coG = = ——
ai

i=1
Tngauns TéivunAvesauntsed

COG unu A1Y0IRAAUEIN (Central of Gravity)
N unu esausisuedl 1 Fastumded i

o unu eiledvesevinsluaileTiumied i

O WU NUNLALAIYDLATBTALAUN |

Tngennlianaunistissuazihunldlunisdndulalunisaivaussuunung i
Tanmualugaiunisaliug wazdiavlaluusuidonid@uniy tiensildentdunienisnnag

anduualndRwangay

NNHANITERNIUUTEUUTIeTainteidenidunanisanitlvanduwalieg §33e
Ienaludnaesuulusunsy MATLAB Lieyiuudngaein1svineIueed assneansnquLase

Fuzzy Logic maidendumsnisanidivandualilanlaeonwuulidaguil 3.14
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Fazzy aersnce

Svatzm

JUN 3.14 NM390NLUUATINAIANSARULATE Fuzzy Designer

"\]"Iﬂgﬂﬁ 3.14 L@nan1500NkuUNIT99NLUUINEDINITNIUUDY miiﬂﬂ’]ﬂﬁl%ﬂqmﬂ%a

Fuzzy Designer @aUsynauluiig 4 umeunsil

¥
[

Yupauil 1 N1SAMNUABUNALAXLENANAYBY Fuzzy Logic

A3delanvundunsvesiiedasindauiu 3 dauus baun vu1nvee (Bandwidth)
ANNTLLLLYEITRYE (Congestion) YUIALEIEIA (Network) wagrvuaednavesiledaain

31U 1 HUs bown (Path) m:ug‘u‘ﬁ' 3.15
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B Fis Editor: network - O b

File Edit View

Randwidh

JUN 3.15 BunnuazionAves Fuzzy Logic

N3UN 3.15 uanen1sinundunsuaziordnaasiletasdnlulusunsy MATLAB
Faluuraziuusndunauazisninaues Fuzzy Logic azdideulaves Linguistic Avludne
ieihurfenulidunivimieedamansdazeduiounazfanusaedl Mudsdunnd 1

Bandwidth, ﬁ?LLUiﬁuwmﬁ 2 Congestion, ﬁ%LLUiauwm‘ﬁ' 3 Network



#uUsBuneil 1 Bandwidth

- Membership Function Editor: network

File Edit View

FIS Variables

Bandwidth Path

Congestion

051

low

Membership function plots

1 L) I

1 1 1
0 100 200 300 400

500 600

7000 200 900 4000

JUN 3.16 suUsBunail 1 Bandwidth ¥e3nsInAansAganaTe
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NFUN 3.16 UaneiaulsBunn Bandwidth Yeinssnenansaquiasensinnsivuae

A1UNI9VBIYBIRY L 1000 Mbps  Beluudazdiulsagilan Linguistic 8¢ 3 Se6iU AB AN

(Low) 9zagluras 0 Mbps &4 500 Mbps A1UIUNAT4S (Medium) %asﬂiﬁﬂm 250 Mbps 94

750 Mbps Wazeings (High) axegiitags 500 Mb fis 1000 Mbps
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FuUsBUNAil 2 Congestion

B Membership Nunction Cditor network O >

File Edit View

FIS Variatles B o o e ! 181

= VAVAVA

05

cnni estion \
i . = &

Network

‘Uﬁ 3.17 G]’JLL‘I.Jiau‘WG] Congestion maqmiﬂmammmma

NFUN 3.17 UaniaLUsBuNAN 2 Congestion  YBIMTINANARTARALAT BTN MUA
ANPUMUILULYRIYRIY I 100 Wesidud Jdluusasduusazdien Linguistic ¢ 3 52U
fio ¢ (Low)  azeglutissewing 0 fis 50 Wedldus Arurunana (Medium) agagiitisseming

25 @9 75 wWaesidus uazanas (High) azegivaasening 50 fis 100 wWesidus



40

FwUsdunnil 3 Network

B Membership Function Editor: network = O *

File Edit View

FIS Variables Membership function piots ~ Stoe | 181|

etiiagistiternet gigabit

JUN 3.18 fuUsBunm Network Link ¥04n33nAansnguia3e

Y

9N3UT 3.18 uanwuUsBuNedl 3 Network Link ¥8anssnaansaguia3afifinng
SMLARYLIAYEIAIRAET 1000 Mops Feluusazfauusasiian Linguistic 9g 3 J¥HU AD
#1 (Ethemnet) 9ggflutias 0 Mops fis 10 Mops A1U1unans (Fast Ethernet) azagfivag 11
Mbps f9 100 Mbps Wagegs (Gigabit) azagiitas 101 Mbps fa 1000 Mbps



41

fauUsiadng Path

Membership Function Editor: network = O *

File Edit View

FiS Variables Membership function plots gk paints 181

slow medium fast
1 2|
m

Bandwidth Path

Cuni estion

Network )

=)

0 5 10 15 20 25
output variable "Path”™

Current Variable [ Current Hembership Function (cick an MF 1o select)

8\ g m . slow

Type output Type = =
ol '[0 25) s . [062512.5]

Display Range [0 25] ‘ L’ _g‘uﬁ_l ‘

Selected variable “Path” ‘

JUN 3.19 fuUsiedng Path U04nTINAERTARNLATE

NFUN 3.19 WanR MUY A Path U0INTINFAARTAZILATE INNTTAIL LV

Ao

flavundaennud Complete Graph uazdondunmsiinfigaluiedetiefiesyiiies dea7n
Megralidnnulnuney 5 TruagefuIdldidumaiame 25 @ums aantawhnisimundn
yunvendumseanidy 3 @une Fdluwiagiuysasdien Linguistic g 3 S2AU B LHUN1
fifianusas (Slow) aagluyaesening 0 fs 125 unsiifiaanusavaunans (Medium)

'
1l 1 '

2RENYITENIN 6.25 T4 18.5 uazkduymandeusg (Fast) 9ot

Y

71939527319 18.5 04 25

TURBUN 2 N13A9ANUFUTUTTENINBUNANIMUAYDY Fuzzy Logic

Junisaseanuduiussenindunanmuaiiinnuieidesiviednaues Fuzzy
Logic lagthA18unmvia 3 A1Ae Bandwidth, Congestion wag Network snfmuaieulunis
= d{' v v & v ¢ =~ a o= ao & v o a
Andnielilaandanadnsiondnaluiledasin Jelusuideiazaisngaindauusduns

MUADBNULATINI 27 Ng AINFUN 3.20



a2

File

- Rule Editor: network

View Options

2. If (Bandwidth is low) and (Congestion is low } and (Metwork is fastethernet) then (Path is medium} (1}

3. If (Bandwidth is low) and (Congestion is low} and (Network is gigabit) then (Path is fast) (1)

4. If (Bandwidth is low) and (Congestion is medium) and (Network is ethernet) then (Path is slow) (1)

5. If (Bandwidth is low) and (Congestion is medium) and (Network is fastethernet) then (Path iz medium) (1)

gﬂ'ﬁ 3.20 wuanglu Fuzzy Logic

NFUN 3.20 wansnisivualoulvveangauauliiudunniie 3 Alugdiuy o

(If), uaz (And) %38 (Or) waziadinm Then 91w 27 Reulumum15199 3.1 anuutIng

AuANINUsEIIaNasT I Iiensandulaldeniduniafivangas

A15199 3.2 A NdNTUSUeIBUNAiU AT Fuzzy Logic

Fuzzy Input Fuzzy Output
Rule

Bandwidth Congestion Network Path
1 Low Low Ethernet Slow
2 Low Low Fast ethernet Medium
3 Low Low Gigabit Fast
4 Low Medium Ethernet Slow
5 Low Medium Fast Ethernet Medium
6 Low Medium Gigabit Fast




M13799 3.2 ANdNITUSVRIBUNATULRIANAYEY Fuzzy Logic (vi)
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Fuzzy Input Fuzzy Output
Rule

Bandwidth Congestion Network Path
7 Low High Ethernet Slow
8 Low High Fast Ethernet Medium
9 Low High Gigabit Fast
10 Medium Low Ethernet Slow
11 Medium Low Fast Ethernet Medium
12 Medium Low Gigabit Fast
13 Medium Medium Ethernet Slow
14 Medium Medium Fast Ethernet Medium
15 Medium Medium Gigabit Fast
16 Medium High Ethernet Slow
17 Medium High Fast Ethernet Medium
18 Medium High Gigabit Fast
19 High Low Ethernet Slow
20 Hish Low Fast Ethernet Medium
21 High Low Gigabit Fast
22 High Medium Ethernet Slow
23 High Medium Fast Ethernet Medium
24 High Medium Gigabit Fast
25 High High Ethernet Slow
26 High High Fast Ethernet Medium
27 High High Gigabit Fast

INENTIN 3.2 wananuduiussenInoyadunauaztoyaloMNRTILI 27 N4
FeBuNAUTENOUAIL 3 FuUs U u1aves (Bandwidth), AamLILLUYeIYeYa (Congestion),

YIATBIAIA (Network) wazio1dnnusznaume 1 fauds Lawn (Path)
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a4

A o S o Al o . .
diovniseenuuungmuay Fuzzy 9ndudngiilalusiinis Simulation  uu

1UsUN50 MATLAB LNOLERAIN1TATUINLAZIIUYOY Fuzzy

Rule Viewer: network = O
File Edit View Options
Bandwidth = 89.8 Congestion = 42.2 Network = 42.2 Path =12.5
e T % | S |
| | | ]
i P — et E— | —— ?ﬂ
5 1
: =— :
7 L =
5 E Il
! P — PR | e s ) =
:HI E=—perr o ] P — e e ——
[
12 = (1N
13 ey
14 1 —
15 I
B = 1] C—— i [ — e ]
s e | ] | —— f—— ]
18 3 T [
15 = H‘_"‘a
20 _'ﬁ“ 1 e
21 [—— i
bt ——— | | E— e — — L -]
53  E—= | E—— e — I —
4 L
26 ]
27 L — e
Input- | (ag 7542 77.42.17] Plot points: 49 Move:  jeft | right | duwn| up J

Opened system network, 27 rules

I Close

I

5U# 3.21 Fuzzy Rules View

= v o ¢ i a ¢ ° =
f\]qﬂEU‘V] 3.21 LLaﬂQﬂQﬂ?UﬂﬂJﬂ?’]ﬂJauWTJﬁigM?qﬂ@uwmLLagL@’]mV\!mf\nu’]u 27 LQ@‘UIGU

AlAnN1S Simulation  NTUTUNTH MATLAB &eanunsausuidoud1dunalaniunasns

WiafgatingAIuANYeY Fuzzy Logic Ilamuiifimug

7] =~ S v X
JUNDUN 4 ﬂﬁﬁ?ﬂmﬁlwa%@\‘i Fuzzy mﬂﬂgﬂ’m@m%ﬁﬂwu

& L & v . P v ¢ v a o
mumauutﬂu%umau?jﬂ‘ﬂ’]%aﬂ Fuzzy Logic Iﬂ‘ﬂ%LU@BHL@WMW@IMLUMLLUUWUHS

e Wi lumuAunsdenidumenanandmsunsadlvaalndluasevie iWesyiies

TuanAdeiinaterdnafiunsfieuen Fuzzy udaazlaidu Fast, Medium uaz Slow
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Surface Viewer: network = O *

File Edit View Options

Bandwicth 100 1@ Congestion
X(mputh  gangwigtn Y (meuth Congestion 2 (output): Path v
X grids; [ 15 ¥ grids: |15 : Evaluste |
Refinput: | (yan Nan 500] i Hmm 101 H Help _| Close | ‘

= |

g‘dﬁ' 3.22 Fuzzy Surface Rules

a & a el a v o ¢ W a ¢
ﬁ]']ﬂzﬂcl/l 3.22 L‘Uuﬂ']i']Lﬂi']$WWHN']ﬂ?qNﬁNWUﬁigﬂﬁqﬂm’JLLﬂiauwWLLagLaqmwm

v

A v

#1150 YNANURIAINAINDIINNSIASIETUSEANT A nvesszuula

d
3.5 ufl 5 senuUUNIMARasdadulWdlUnguinTasnauiiames
Tumsvaassmsdaduiualndannidsinesluduniegnireselusunsy Ghostcast
Server FAdelsivuanismaasseenidu 18 nsdinsneass slundagnsdaziinisiaou
wasen Bandwidth uaz Network fii3esaeuiininesniunsnsil 3.2 iledanauagduiinaa
AIAINNUILUL Congestion AnTumeluindetieszuinamsanadinanduslngves
\n3esnBuTARs T 5 1ASes, 10 1ATBY ey 20 1ATed Tasazuisnsifiunadinm
vuwduesnifu 4 Yasnanseninenisanilnanie Yasa15udun1saatilnani 0%,
P2aa1n15011Mand 25%, Panainsnalnaniitisnaa 50%, Lartisaainmsana
Tnandi 75% iothuadfildudieuifievanunuduiiAetussinsnisndineauay
naldlunsanivan szrinsmsavilvaslvlduuuiiiesyies fuasanaiivaslwduuy
Wigsyiesiffedasintiofuiudendunianisaiilvanainnisiinadt Bandwidth,
Congestion, Way Network ﬁLﬁﬂ%{umLﬁu Input VB3 Fuzzy Logic snudeulusiuay 27

Reulviegluteuludale ieazldinardnanisdonduninisailvandumalndndy
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v

Fast Path Turaevinnisanulnanegdumniediasdnyinn1sA1LIULAL31 Fast Path Aau

Y

Y A = . oA o X v ° Y] 9 & v 9
VINNILU Congestlon ‘1/1LWWU‘LJLLMF]%‘VHm'iaa‘ULEW‘V]Nmim?ui‘waﬂimﬂutauww

Medium Path wag Slow Path sudduty smungrednavesiledasinilaeenwuul

AN 3.3 NSIUUANITNAABWNBLUSIUNEUNANISNARDY

AIUIULATDY

AYUA Link

Bandwidth (Mb)

sUnuuMsLbausa

Com1=1000
Com2=1000
Com3=100
Comd=100
Com5=10

Peer to Peer

Com1=1000
Com2=1000
Com3=100
Com4=100
Comb5=10

Peer to Peer
Peer to Peer wuudl
Fuzzy 9181890

LU

Com1=100
Com2=100
Com3=100
Comd=1000
Comd=10

Peer to Peer

Com1=100
Com2=100
Com3=100
Com4=1000
Comd=10

Peer to Peerluudl
Fuzzy uiaen

AU




A15199 3.3 NISAINUANITNAADLNBUSIUMBURNAN1SNAABY (AB)

ar

ATUIULATDY

AMIUA Link
Bandwidth (Mb)

sULUUMSLYRNsD

Com1=10
Com2=10
Com3=1000
Com4=1000
Com5=100

Peer to Peer

Com1=10
Com2=10
Com3=1000
Com4=1000
Com5=100

Peer to Peerluull
Fuzzy 9181890

LU

10

Com1 £is Comé4
Bandwidth = 1000
Com5 £ia Com8
Bandwidth = 100
Com?9 &1 Com10
Bandwidth = 10

Peer to Peer

nSEUN 8

10

Com1 fis Com4
Bandwidth = 1000
Com5 £k Com8
Bandwidth = 100
Com?9 i1 Com10
Bandwidth = 10

Peer to Peer
Peer to Peer Luull
Fuzzy 8iden

AU

10

Com1 13 Comé
Bandwidth = 100
Com7 94 Com8
Bandwidth = 1000
Com9 9§ Com10
Bandwidth = 10

Peer to Peer
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. . y fvun Link P
Nty AMUIULATDY SULUUNSLYaUAND
Bandwidth (Mb) N

nsei 10 10 Com1 14 Comé Peer to Peer
Bandwidth = 100 Peer to Peer Uil
Com7 &1 Com8 Fuzzy ®8Laen
Bandwidth = 1000 | tduwna
Com?9 i1 Com10
Bandwidth = 10

3 11 10 Com1 &1 Comé4 Peer to Peer
Bandwidth = 10
Com5 fi1 Com8
Bandwidth = 1000
Com?9 i1 Com10
Bandwidth = 100

nseif 12 10 Com1 §ia Comé4 Peer to Peer
Bandwidth = 10 Peer to Peer LUUI
Com5 94 Com8 Fuzzy aeiaan
Bandwidth = 1000 | kU4
Com?9 £ia Com10
Bandwidth = 100

nsei 13 20 Com1 i1 Com8 Peer to Peer

Bandwidth = 1000
Com9 8§ Com16
Bandwidth = 100
Com17 84 Com20
Bandwidth = 10
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. . y fvun Link P
Nty AMUIULATDY SULUUNSLYaUAND
Bandwidth (Mb) N

nseif 14 20 Com1 i1 Com8 Peer to Peer
Bandwidth = 1000 Peer to Peer WUl
Com9 i1 Com16 Fuzzy ®8Laen
Bandwidth = 100 LEUNI
Com17 &9 Com20
Bandwidth = 10

N3 15 20 Com1 §i§ Com12 Peer to Peer
Bandwidth = 100
Com13 §i§ Com16
Bandwidth = 1000
Com17 §i§ Com20
Bandwidth = 10

nseifi 16 20 Com1 §i§ Com12 Peer to Peer
Bandwidth = 100 Peer to Peer LUUI
Com13 fis Com16 Fuzzy aeiaan
Bandwidth = 1000 | tdumna
Com17 §i§ Com20
Bandwidth = 10

nsei 17 20 Com1 i1 Com8 Peer to Peer

Bandwidth = 10
Com9 8§ Com16
Bandwidth = 1000
Com17 84 Com20
Bandwidth = 100
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Bandwidth = 10
Com9 94 Com16

Bandwidth = 1000

. . y fvun Link P
NIU YIUIULATIDY EULLUUﬂ’]iL‘U@&I@]@
Bandwidth (Mb)
ﬂiiﬁﬁ 18 20 Com1 4 Com8 Peer to Peer

Peer to Peer WUUil
Fuzzy uiaen

AU

Com17 84 Com20

Bandwidth = 100

91NA15997 3.3 WARINISAIUANSEINITNAARiBUTsULTiBUNaN1SInaaY B9
asuneldsiedl

Asdinsnaaesdl 1 waznsain1snaaesi 2 azlinisiiviun Bandwidth  7iA3es
Aefiamesii 5 trsadlimiloutu wilunsdinsneassdl 2 awiinmsAuiudonidumnis
aafivandae Fuzzy Losic Tnsasidonidumsnisanadlnaniianun 4 9ena1ie 1aean
Sudiunisadluanil 0%, Yasainisaailunanil 25%, Yaainisanilnaniigaaa
50%, Lazdaena1nsantlnand 75% iewssuiiisunamanuuin i Antuuy
wieTauazszeznaildlunsnlnanvesnsdinsveaesi 1 waznsainsvaaesd 2

As@inISNAanadl 3 wavnsdin1svaassdl 4 azdin1siauun Bandwidth  7ilA3eq
Aeufiamesii 5 trsadlimiloutu wilunsdinsveassd 4 asiinsAuaudonidumnis
anflnandae Fuzzy Logic lngazidendunianisnitivaniious 4 92ama1fe 9290980
Sudumsaniinand 0%, Hraain1sadivani 25%, Fa9a1n15alnanivaean
50%, WAzTIIaIn1sALInandt 75% letUIeuiio unaalAnuruILLLTI AR uUY
wSetauazszoznadildlunsanilnanvensaimsveassil 3 uaznsdinsvnaesd 4

A3din1IMAanadl 5 uasnsdinisvnasedl 6 aziin1savun Bandwidth  7ivASeq
Aeufinnod 5 edadlimiouty uilunsdlinsvnassii 6 awiinisAuiudendunianis
anaflwandne Fuzzy Logic Tnsasidonidumsnisanadlnantavas 4 faenanie taaan
Sudunisadluani 0%, Yaanainisailuanii 25%, Yaainisanilnaniigadag
50%, wazgINIaINIANaLinani 75% ilelUIouiieunaAIARuILLLTIL R  uUY

LASDUNULAL TLULLIANM T LUNNTANULNAAVDINTMNITNAADIN 5 LALATUNITNAADM 6
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= = = = = ° . A A
ATUNITNAADIN 7 LazATUNIINAABDIN 8 TUAITNINUA Bandwidth  NLATDY
ABUNLABSIY 10 1ATeIl A nilouny wAlUNSHINITNAR89N 8 =TN1TATUIUABDNLEUNIINTS

Alnanele Fuzzy Logic 1agaglaontdunianisnniiluaniianun 4 49a1me 9299an

'
a0

Sudiunisailuandl 0%, Yasainisailunanil 25%, Yrawainisanilvaniigndaa
50%, uwazdIlaInInatinandt 75% lewSeuiie unaaianunuuLuiil et uuy
wievauazszeznaldlunmsandlnanvesnsaimsveassi 7 waznsdinsveassi 8
ﬂiajmimamﬁ 9 LLasﬂizﬁmimamﬁ 10 9zin15/vun Bandwidth  iaSes
Aeufmesan 10 wieslimileusy uilunsdlinsmaaesd 10 wwinsiuaudoniduniams
aflvandne Fuzzy Logic Tneasidonidumsnsanidlnaniiovun 4 9ae0a1io 1a9an
Sudun1sananilvandl 0%, Fr9a1n15a1imandt 25%, Frararnsnnlnaniivigan
50%, WAzTaaINsALInand 75% LilelUSeuieunaAIAn U LLLTL AR uUY
S suazszazadildlunsninanvensainisaassd 9 uaznsdinisnaassd 10
AsfiNIsNAARsdl 11 uaznsdinisnnassdl 12 9gin1siivun Bandwidth iA3eq
Aeufianosa 10 wdeslimilouty uilunsdimsmeaedt 12 axfinsiuiudendunienis
anflnandae Fuzzy Logic lngasidendumenisniilnaniavus 4 d1ana1fe Faaman
Sudiunisaniluandl 0%, Yranainisailuanil 25%, Yranainisanilnaniigaaa
50%, wavdranainisantluand 75% ileIsuisunaianuruLduitintuuy
wievauazszaznailglunsalnanuensdinsveassi 11 waznsiinsvnaasi 12
ASENISNAABsT 13 uaznsdin1snnassdl 14 axin1siivun Bandwidth LA309
Aeumesana 20 wdedlimilousy uilunsdinsneaesd 14 szinmsmuludonidunians
anflnandae Fuzzy Logic lnsazidendumianisanitivaniious 4 92ama1fe 9290980
Sudiunisaniluand 0%, Yaanainisaniluanil 25%, aain1sanaiivaniiviia
50%, WAzTIRaIn1sALInandt 75% ilelUIeuiiie unaal A uruILLuT e  uUY
wiathenasszezafildlunsanadlnanvensdinismeassdl 13 uaznsdinisneassdl 14
AsdinIINAaesdl 15 uaznsdnisvnnassdl 16 awin1siivun Bandwidth A3e4
Aewfimos 20 wdedlimilouty uilunsdlmsneaesdt 16 axiinisiuiudendunisnis
anaflwandne Fuzzy Logic Tnsasidonidumsnsanadlnaniiovun 4 faenanie daean
Sudunisadluand 0%, ranainsailuanii 25%, Yraainisanailnaniivasaa
50%, Wwazv19aInIsAdlnanit 75% LiletSsuiisunadimLuIL LU AnTuUY

LASDUBWALIEELIA NI IUNTANINaAUBINTEINITNAGD9N 15 LAENIMNTNAADIN 16
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nsdinsvaaesdl 17 uaznsdinisneaesdi 18 a=fin1sinua Bandwidth 7iiA3es
eufamedi 20 rsedlivilout udlunsdlnisnaassit 18 szdinmsiuudendumianis
aflwandne Fuzzy Logic Tngasidondumisnisanaidlnasiianun 4 9aananio daaman
Sufunsniivand 0%, Pa9RaINIAlvand 25%, Frainsaiiivanditiaan
50%, uwavdranainisnndluanil 75% ewieuliiounamanumuinuiiiaduuy
i3otneuazsrarnadildlunsnilvanveansdinismaaesd 17 uaznsdinsvaaesd 18

Tun15W3 B UL B UNANTITNARBIAILLANAIITEVIN9S 1 UIULAT DIARURIBS 5
1304, 10 1A384 Lag 20 1AFes axldmsiisuiisuiuseninsnsdinmeaesiinisuiulge
nsidendumsmsadlnaalidseiledasingdazuansualugsuuuvreansiaiuieuiiiey
msmuLiuvesteyaluaieriediuim 3 51wl e - N9 1 axUszneulUdenanis
NARBINIAINISNAGET 2, N3din1snAaesd 8, nidinisneassdl 14 N3 2 azUszneuly
FEkaNITVAABINSENIVAARsT 4, n3din1sneassdl 10, nsdinsvaaedl 16 wavnsmd 3

2rUsenaulUmBNan1SNAaINsaiNISNAaeIN 6, NSHIN1SNAABNNA 12, NSMIN1SNAAB9N 18

3.6 Tufl 6 MIaTUKANIIA

ludvesnisagunanisive wnandanisesnwuukasiumsukuudniunis
Andmoidwraeuinesuuy P2p Ingldnssnmaniaquiade ffuldinnisusuusaduma
nsdendumaiiafian Taeld Fuzzy Logic lumssunlasnssengiugiusiuiu 27 ng s
waLdwnaildannsimLane L usBunnun s nsuldasaslidlu g duma
Tadeudsaginisusudsudunissewitensanidivansiuiu 4 gasaan anturiing
nagaunsadualduuuiieSyiiesaielUsunsy Ghostcast Server waEiIN1TIAKAA
AL AT usEien3a1nen uarfunauveseiesneuiunemnieiouils
TvanlndiaSaauysaiuda lnsutsnsnasouseniiu 18 nsdinsmaass WiledluSeuliioy

AAIILLLYIayaazansatlvaalildluldaznslim vnaes
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NAYDINIFIY

namFiunuIdeEes nseenuuLLaEaL TR uLUUAMTUN SRaRse LI §
powfiumesiuy P2P Tngldnsnnmansaquiade Snansduiunuise dil

4.1 nansduangisuuuunisinsadusalnduunduieiosnaufiamosuuy p2p
lngldnssnenaninquiase (Ingussasate 1)

4.2 wansau R uLuUnRadeBualiduunduLeasnauRune suLy P2P
Ingldnssnmansaquiaie (InguszasAte 2)

4.3 wamsUssdiunansinsdurlnduunduiaiesneniinmesuuy P2p agld
AIINFNansAguATe (IngUseasAde 3)

4.4 ayunan1susuuelszansnmnisaniuluandumalnd
4.1 wansdanneisluuunisianeduualiduundsaiosaeniamesuvy P2p Tasld
AsINAENIARILATE (IngUszasAda 1)

fuuanseuuwIAatuiwAsIfunmsRsddualiduunguaiesreufinmesiuy
p2p neldnssnanansnquadosisgud 4.1 Usznause 4 Tuga e 1) uga Input Data 2)

IM@J@ All Path 3) IﬂJQa Path Classifier 4) Iu@a Start Peer to Peer Download

- Input Data 2 3 | Path classifier |

I Fuzzifier i

= T _I
Analysis Path | "Bandwidth Congestion Network :
|

Fuzzy Reasoning Unit

Fuzzy logic

based on Matri

rules

|
|
|
|
Defuzzifier |
i
|
|
]

|

|

|

|

|

I Medium |

il =
|

L

Client 5
Start
4

Peer to Peer

Download

JUN 4.1 lumadisuiuumsindwenduisroufiamesuuu P2P lngldnssnanansnauiase
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MNgUT 4.1 uandluwamsdoniduvnemsnnilvanliduueievne P2P fenssnmans
raulade deusznavludedunsunisiundn fe duws Aidunisanadivan waed
seazdeanszuaumvhauvedduga 4 duneu fe

4.1.1 Input Data AenguasNfiumesiideudefuegmeluedotieifiosyfios
wazdl Image File vaapdansufinmasiuatufiverinisas

4.12 Analysis Path iudunaunisseydunis Path famniiinisdeusiofuves
nauiTesneuRamosuuunTmdstimn Complete Graph aglddunisianuniiados
@Srlnasfumsaninsaiumslundueiosneufiane s

4.1.3 Path Classifier ‘JutuneunsAnidonidunianifiagn seisnisiledasin

v [
[ o

Ingyinnseenuuuile@asin (Fuzzy Logic Controller) Usenaunigtunou 3 Tunaumiil
4.1.3.1 msvirflediliadurestayatind (Fuzzyfication) 10udumeunis
muuadeyatdnddeyaliszuy lnenisudase Input wuundtelidunisdunawuumius

v
o v o

HeguazdiAna1Audu (Linguistic Variable) UsznaumeBunadiuau 3 duds taud uauning

% A

U83909d5y Y104 (Bandwidth) TuUsn1w1 (linguistic Variable) @ g¢ (High) Urunans
(Medium) s (Low) ANNVLILLUTEYLA (Congestion) U511 (linguistic Variable) A8
3¢ (High) U1unans (Medium) s (Low) uazannudalunssu-dedeya (Network) fifauds
A1 (linguistic Variable) Ao A213152 10 Mbps (Ethernet) A213152 100 Mops (Fastethernet)
A213L53 1000 Mbps (Gigabit)

4132 mia%’mﬁlaulmmzﬂgﬂ’mﬂu Fuzzy Reasoning Unit \Hutumeums
a%waﬂgﬁ”ug'muasLﬁaulﬁummﬁmﬁuﬂumﬁmu 33%'51@%’@3@5141/3@17?& 361 ﬁwﬂ@ﬁugm
Fuzzy Rule §7uau 27 ng) Lileduruwmanetdwaidumnsdiuiu 3 1dumie fe dunsida
(Fast Path) Ldun1sniannandaiunans (Medium Path) wagtdunaiitn (Slow Path) Tu
dnwauz & (N uaz (And) tisliszuuidenidumenisnilnaniiaiigaluudazaanan 4

ansadpulieglugy If.... Then laaunns1ai 4.1
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(Network is Fastethernet) then (Fuzzy Output is Medium)

ngil Reulvvas Fuzzy Path

1 If (Bandwidth is Low) and (Congestion is Low) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

2 | If (Bandwidth is Low) and (Congestion is Low) and (Network is | Medium
Fastethernet) then (Path is Medium)

3 | If (Bandwidth is Low) and (Congestion is Low) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

4 | If (Bandwidth is Low) and (Congestion is Medium) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

5 | If (Bandwidth is Low) and (Congestion is Medium) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)

6 | If (Bandwidth is Low) and (Congestion is Medium) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

7 | If (Bandwidth is Low) and (Congestion is Hight) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

8 | If (Bandwidth is Low) and (Congestion is Hight) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)

9 | If (Bandwidth is Low) and (Congestion is Hight) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

10 | If (Bandwidth is Medium) and (Congestion is Low) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

11 | If (Bandwidth is Medium) and (Congestion is Low) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)

12 | If (Bandwidth is Medium) and (Congestion is Low) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

13 | If (Bandwidth is Medium) and (Congestion is Medium) and | Slow
(Network is Ethernet) then (Fuzzy Output ath is Slow)

14 | If (Bandwidth is Medium) and (Congestion is Medium) and | Medium
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is Gigabit) then (Fuzzy Output is Fast)

ngil Reulvvas Fuzzy Path
15 | If (Bandwidth is Medium) and (Congestion is Medium) and | Fast
(Network is Gigabit) then (Fuzzy Output is Fast)
16 | If (Bandwidth is Medium) and (Congestion is Hight) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)
17 | If (Bandwidth is medium) and (Congestion is hight) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)
18 | If (Bandwidth is Medium) and (Congestion is Hight) and (Network is | Flow
Gigabit) then (Fuzzy Output is Fast)
19 | If (Bandwidth is Hight) and (Congestion is Low) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)
20 | If (Bandwidth is Hight) and (Congestion is Low) and (Network is | Medium
fastethernet) then (Fuzzy Output is Medium)
21 | If (Bandwidth is Hight) and (Congestion is Low) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)
22 | If (Bandwidth is Hight) and (Congestion is Medium) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)
23 | If (Bandwidth is Hight) and (Congestion is Medium) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)
24 | If (Bandwidth is Hight) and (Congestion is Medium) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)
25 | If (Bandwidth is Hight) and (Congestion is Hight) and (Network | Slow
is Ethernet) then (Fuzzy Output is Slow)
26 | If (Bandwidth is Hight) and (Congestion is Hight) and (Network | Medium
is Fastethernet) then (Fuzzy Output is Medium)
27 | If (Bandwidth is Hight) and (Congestion is Hight) and (Network | Fast
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4.1.3.3 nswasrile@aednuesteyatidn Defuzzfier udumeumsiiue

FBsrunavesiledielilinadnsiiuadsluguaiduwn (Crisp Set) 9nReulalutunau

a

7l 4.1.3.2 menflusiunsafissaideuiielildarvossadnifiuviasavesinuauiledasine
Fs9£1438nsvqagudang (Central of Gravity : COG) uidnsiadenaiilsnnnnsiaiy
g fsaunisil 2.1 Tuundl 2 iilemeendnmdunIsnisanilvansiuiy 3 1dums Ae
WEuynail3a (Fast Path) dumeiifinanmisiiunans (Medium Path) uazidumaiidn (Slow
Path)

4.1.4 Start Peer to Peer Download uduneuanvieveslunasfuuuunis
Fonidunanilnanliduweietns PP senssnenansaquiaie sadunisiFudunis

AUlanBNALlNE Aagui 4.2

Routing Peer

Server Group Client

Fuzzy logic Path

Classifier

JUN 4.2 msdduanliduueievis P2P lagldnssnamansaquinse

mﬂg‘dﬁ 4.2 osvituneuddurlndondundlugiaemeduduainiaies
@ nefulBusalnidoendutiug udrddudnguedssresiaeitvurluedotefieies
AUIVEn 3 i fe dumnaiisa Fast Path) duymafisiensdiuiunans (Medium Path)
waztduneiidn (Slow Path) Aldainnsguaunisvesitedasin ddlussuuiludasiniiiiae
auedusaiusnliasingluss Fast Path WazIYINSALILRYARBALIAT Nty
lowdumma Fast Path WnANLvuILiLIeaduma Hdfagliidunis Medium Path Snidumns
gavhenilodunsiidu Medium Path fUSamnumuiuiugs fisdfazyinnsEuailan
Eumns Slow Path WinBnuiadunng Janszuaunisdinanavtieantymeannamuuiuly

W30U8le
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4.2 wansadaduwuunsiaaedumalsuungueiasreuiunesuuy P2p Tayldn
INNANENTARALATD (InqUszeasAda 2)
Tutetiaenanimanisfinvuazeonuuuffuuuunmsinrduualiduungs
wssPaufiamaiuuy P2P l#a1nns Simulation ulusunsy MATLAB msngiiugiu 27 ng
94 Fuzzy Logic nstdenidumns Path fidfiaalunisanilvandsiald
Feiadelavinnsmaaeutioudeyadunn Bandwidth, Congestion uaz Network
nlulu Fuzzy Rules el Fuzzy fwaum Path wdumnsiidu Fast Path wieliinisaal
TvanlnidlueSodeifiofiies dslidludadunsifiagnnou munsed 6.2

9

M157197 4.2 NFUSUANANUFURUSANBUNAKALLDANAAILNY DY Fuzzy Logic

Fuzzy Input (Membership) Fuzzy Output
K4 Bandwidth Congestion Network Path
1 9.04 9.04 6.02 6.2
2 15.1 6.63 102 18.7
3 18.7 12.7 1000 18.8
a4 16.3 52.4 6.02 6.25
5 235 48.8 90.4 125
6 24.7 50 1000 18.8
7 19.9 83.7 9.5 6.25
8 235 77T 90.4 12.5
9 223 81.3 934 18.8
10 51.2 12.7 8.02 6.25
11 524 15.1 97.4 12.5
12 65.7 235 958 18.8
13 57.2 58.4 8.12 6.25
14 53.6 54.8 924 12.5
15 51.2 51.2 994 18.8
16 54.8 86.1 9 6.25
17 57.2 78.9 90.4 12.5
18 60.8 89.8 970 18.8
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M15799 4.2 N15USUANANUFURUSAIBUNAKAZLDIFINANIUNY VB Fuzzy Logic (5i9)

Fuzzy Input (Membership) Fuzzy Output
Rue Bandwidth Congestion Network Path
19 87.3 235 7.07 6.25
20 91 21.1 99.4 125
21 89.8 24.7 934 18.8
22 82.5 53.6 8.22 6.25
23 92.2 4a7.6 98.4 12.5
24 89.8 53.6 970 18.8
25 93.4 87.3 8.31 6.25
26 94.6 93.4 89.3 12.5
27 87.3 93.4 970 18.8

9109197 4.2 uanamade U sUTus A uduiusmsgninsdunn ez dm AL
ngues Fuzzy Logic \ilefigavingmiuaniunisdiaeansiu-asind dualnduuaiorie
\n3osreufinmesMidondafiuiuy P2P $1uau 5 1a3es Fdldnanisidenidumng Path $1u7u
3 LEUNENY AD

MNAINSANIY Path SRy 18.8 1wy Path 1 19 audu Fast Path 1duma
firngalunisanailvan

PWNANMSAILIL Path TAWIAU 125 e Path 71 13 9udu Medium Path uymg
sesasnIINEUYNRTigalunisn1ivan

YNANMISAIUIY Path SiAWinfiu 6.25 dums Path 1 6 azifu Slow Path dums

v Ao
i@\‘iﬁﬂiﬂﬁ]’]ﬂLﬁu%ﬁﬂﬂ@%@ﬂiuwﬁﬂﬂﬁiﬂaﬂ

4.3 wan13Usziliunanisinneduualuduunguiniosnaunanasuuu P2P  lagld

4 =] L sV
AIINANENIAGULATE (INUILAIATD 3)

v
U a

HANIINARDINITOONLUUAIAULUUNISANAIBLILALlNAULNqULATOY
PR IMEIWUY P2P lagldnssnaaninquiaie Tun1sAuIunduniwinnantunisniag
19180 UULUUIIABINISHTBUABBUU P2P AI8LADIABNRAILMBIINUIY 5 LATRI 7Nl

AN1NWINARNIUNITNARDIRIT LASDIABNNLADSINUIU 5 LAY, 10 LATBI kaY 20 LATD9 &
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@mauﬂ’aﬁaﬁ Intel Core i5 (4th Gen) 4590 / 3.3 GHz, Ram 4 GB, Hard disk SATA 7200
rpm A 1 TB, 14 Gigabit switch 3u HP Procurve 2510-24 (J9279A) [28] 5935UA1L57
10/100/1000 Mbps, Wousadadefudundetie LAN freanethdayain CAT6 095U
AIST 10/100/100 Mbps a2 Image file wp3psmeuiinnasduatiurun 5.2 GB Tagvh
mannassdsduwalild 18 nsdinsmaaes luvdetezeiusenanisnaassnisadumalg
9w 5.2 GB lUSnpsosmaufinnassnuin 5 1aseq, 10 w3 uwas 20 wies dsluwdaznsd
HAN1IVAAeIRZNAIMUA Bandwidth YouA3RENRImeSusaz A3 os A LuAne ey
ponld L‘ﬁIE)L“U%EJULﬁEJUﬂlﬁﬂ’J”lm/i‘LnLL‘IJU‘UEN%@%@IUL?N%@‘U"]EJ wazianfildlunisenilvan
uwalidaszuinmsdsliduuuiiesydios Aunsdsliduuuifiesyiosild Fuzzy logic
Tumsdendumenisanilnaninewdisendiu 4 9a9ma1fe F33588za15uFUN1IA1N
Tanlnld 0 Wesdud, dreszezinainisaniilvanlidi 25 wWedidud, Yasszeznainisanii
nanlndd 50 Wesdud waz F1svezinainsaiilnanlndd 75 wWesidud vewwdaznsd

A1SNAABIRIL

4.3.1 WANISNAABINTIN 1

A157197 4.3 NSEN 1 deduiualwdwuu P2P

Congestion (%)
Bandwidth : : : : Network
Com UA9LIAN YA KNI GR YIN9LAa1
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 1000 9.9 13.8 15.8 14.4 1000
Com2 1000 6.18 9.8 14.6 12.5 1000
Com3 100 92.8 95.9 96.4 94.3 100
Com4 100 90.4 94.5 98.7 91.6 100
Comb 10 98.1 99.1 99.1 90.9 10

INANSNI 4.3 LANIAIANUNUILUUTAANTUTEWININTANUINAADULALNG Ale
9101519 Network Utilization UY Performance Network UUEANLINABNNSIYNABNU
SYNINLATOIABUNILADTII1UIU 5 LASINIUATAT taswUsoantdu 4 9199878 324

I3 (3

SrgLIASUAUNITAILYaa NS 0 Wasidud, d195rezaiIn1saIulnanlnan 25
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Wosidud, daszezainisnndluanlidf 50 wWasidud way A9szezaIn1sntlvan

o

& 75 wWosidud iflesnnnsdiniamanesdl 1 Su aosfiumediia 5 edes asgnimuntung
¥94 Bandwidth uaziinui3aues Network fiedndlviunnsirsivluusaznosn sl
Wi Congestion vatA3asnaunmasusaziadadliviniy wazluusazdrsiardmuinniy
yuutiluiedereiinmaususdsalifedinalunisailnanuaiaauysaifunndty

Todunnn1sMAaeInINNISAMUATWIAYES Bandwidth  waziind1u59989 Network
Tidauuannaty nuilumsndivanuuudie e stuniowneuiiamesii 5 niesay
nsguidenidunisnisanidlnandeyaduualue yilviiinalnuvuiuiu Congestion ve9
foyalueietnegetu lunsdiliniesnenfiume sty fulsumiinisidenidunisnisniii
TvanfupeNfamesiiuuuistes fowmanasindngidedsdinsiiunsldszuuiledasin
AudendunnIalinanlalaeiiveyadunniiuiu 3 Afe Bandwidth, Congestion
uay Network Samsduruagiintuly 4 $239a1n13anilvan ileandimumuILLYes

Joyaluasevieuaziatlunisanitlvan dananisnaaedlunsdinimeaesi 2

4.3.2 WANISNAABINTIN 2

M1597 4.4 nTaIN 2 deduualwauuy P2P wazld Fuzzy Logic AunLEUNIg

Congestion (%)
Bandwidth : : : : Network
Com UA9LIAN YA KNI GR YIN9LAa1
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 1000 8.3 10.8 13.69 11.38 1000
Com2 1000 5.46 7.78 11.13 8.42 1000
Com3 100 80.4 90.2 94.84 85.09 100
Com4 100 78.8 92.12 95.41 80.47 100
Comb 10 954 96.42 97.07 88.97 10

AT 4.4 LAAIAIANUNUILUUTAANTUTEWININTANUINAADULALNG Ale
91nn519 Network Utilization UU Performance Network @nnww3naaunisidaumenusening
LATRIABLAIADSIIUIY 5 LASBIHILAINT TasUIanWY 4 9908R0 TI95ZULANSUAY

A13aUlvanlng 0 1Wesidud, ¥195282a1n15AUaR &N 25 Wasidus, Y9szesiian
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msnnlnanlidi 50 wWesiius waz eszazainisanilvanlidd 75 Weoddus wisth
AeumuuduiRatumelunietnglundazdassyornarildlunisaivanlng undn
ﬂgﬁﬂﬁﬂu%aﬂ Fuzzy Logic Iumimaaqcﬁé’a%ﬁmum Input U89 Fuzzy Logic Ju 3 an el
Bandwidth, Congestion Lag Network Wienua Fuzzy Output AILULNZANVDIEUNI
Iawn Fast Path, Medium Path wag Slow Path

Eﬁaé’ﬂm@msmamﬂifﬁﬁ 2 luanmzwindauadssnaufiawmesiasnsivuavLIe
Yoanusuiisuaranusweadndaiuandneiy afidianunuiuduiianasis 4 gaaman
msnndlnanduwalid Wewssudisuiunanisneaeensdil 1 suieananiinsldszuu
flsFaadnmuiuiieusuidendunisnsmailnanduualidia 4 92a9a0 Fauansuan
ﬂ’JWiJ‘Vi‘mLL‘IJ‘LJSUE)\‘I‘EJ’@;JJ@LLEﬁSﬂ’]i‘U%"ULﬁ@ﬂLﬁu%ﬂﬂﬂ’]iﬂ’]’l‘lﬁ%ﬁﬁ“ﬂ@ﬂﬂ‘z}%aaamm:umﬁ’Nﬁl 4.5

D9mN5199 4.8

A15197 4.5 NN 2 A1AUNULULTLAATUTUTIa B UAUAELeA 0%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(0%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Coml 1000 9.9 1000 1000 9.9 1000 High Low Gigabit Fast
Com2 1000 6.18 1000 1000 6.18 1000 High Low Gigabit Fast
Fast
Com3 100 92.8 100 100 92.8 100 Low High Medium
Ethernet
Fast
Comd 100 90.4 100 100 90.4 100 Low High Medium
Ethernet
Com5 10 98.1 10 10 98.1 10 Low High Ethernet Slow

al

1NA15199 4.5 LAAIAIAIUNAUILUUTARTUTE IS UAUNITANULRan LA Ty

'
5§ @ & = a

F2981 0 1Wodldud Feneuiinnedng 5 nsesivuinves Bandwidth uaziaanuives
Network fiuansnafiu siilien Congestion Anumunutuisduliwingy lunisvaasensel
7i 2 9xfinsiiiu Fuzzy Logic TumseuadniSeadumsiivangau lunmsaifivenduwalg
mmgﬁugm Fuzzy Rule fifmuntu anduidloldnanismuianduna Path uds funeu
seluaziinisinZosdrunisaadlvanuulusunsy Ghost Cast Server adait 1 Tnedadnsu
NLASeIRRNRADSTE Fast Path 1Hudduusn arntuSaden Medium Path way Slow

Path 1Jugrdusieniietlslinnuruiuduuuas et vanasazdedanaliaailunisnnag

Manaulasanysaianasdnee
Y
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Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(25%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Com1 1000 13.8 1000 1000 13.8 1000 High Low Gigabit Fast
Com2 1000 9.8 1000 1000 9.8 1000 High Low Gigabit Fast
Fast
Com3 100 95.9 100 100 95.9 100 Low High Medium
Ethernet
Fast
Comd 100 94.5 100 100 94.5 100 Low High Medium
Ethernet
Comb 10 99.1 10 10 99.1 10 Low High Ethernet Slow

NA15NN 4.6 BEAIAIAUAUILUUAAATUTENININITAIULEA IS lud 19481

25 1UastHUA F9AURADING 5 LAT09EvUNNYBY Bandwidth kaziia1ut59va9 Network 9

uANA19AL vinliiA Congestion AuuuILLuAnTulAY Tunsuaaonsalf 2 agiinig

Wil Fuzzy  Logic TumsAnnaudnisssduvnanmunzan Tumsaniulvandualndniung

#ugM Fuzzy Rule fiMnundu anntuiielinanisAuiadunig Path wad tuneusaluae

An15991389a1aun1sANUIanULlUSKNSU Ghost Cast Server @399 2 1a8dna1suain

LASDIARUNIMBSNT Fast Path tHudrsuwsn anntusadsn Medium Path wag Slow Path

Wudausauiediglianunuisiuuuesetnsanatazidamalmiailunisainiluanauy

w@Sanysalanaddnaie

AN5199 4.7 NSEN 2 ANANUNLIBLLTNATUTLYIIa9 L an 50%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(50%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Coml 1000 158 1000 1000 15.8 1000 High Low Gigabit Fast
Com2 1000 14.6 1000 1000 14.6 1000 High Low Gigabit Fast
Fast
Com3 100 96.4 100 100 96.4 100 Low High Medium
Ethernet
Fast
Comd 100 98.7 100 100 98.7 100 Low High Medium
Ethernet
Comb 10 99.1 10 10 99.1 10 Low High Ethernet Slow

PMNRITNT 4.7 WAASAIANMUILLUINATUTEIINNTATIULaR lalugI9an

50 1UasHUA FIRBUNANDSTA 5 LATEINVUINVDY Bandwidth kaziinanui5avae Network
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Wil Fuzzy Logic TunsAnmnadaseadunisnmunzan Tunisaniuluansuwalidniung
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g Fuzzy Rule fifmuniu arnduiilelduanissiunanduma Path wé Sunoustelley
fims9nZesafunisniivanuulusunsy Ghost Cast Server assit 3 Tnedadnsuann
\A30sRENTaLAesTl Fast Path Wudduusn 91ntuSaden Medium Path uay Slow Path
Judrdusienniietglimumnuiuuuasetivanasas Sdmalinarlunisaniilivanay
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AN5199 4.8 NSAIN 2 ANANNNUIBUUTeYUTUYIIaI9ULan 75%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(75%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Coml 1000 144 1000 1000 14.4 1000 High Low Gigabit Fast
Com2 1000 12,5 1000 1000 125 1000 High Low Gigabit Fast
Fast
Com3 100 94.3 100 100 94.3 100 Low High Medium
Ethernet
Fast
Comd 100 91.6 100 100 91.6 100 Low High Medium
Ethernet
Com5 10 90.9 10 10 90.9 10 Low High Ethernet Slow

1NH159N 4.8 BAAIAIAIUAUILUUNLAATUTENINN1TAIULTEA b A LU 398N
75 1Uasdus F9IrpUNANBSTA 5 1AT09vUIAYaY Bandwidth kagliadnut5waa Network 9
uANFENAY YA Congestion AuRuILUWItAnTUlLvAY Tun1maaeInsalan 2 28iins

Wil Fuzzy Logic lunisAuindniseadunisivungan lunisanidivansuwalidniung
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Wug1 Fuzzy Rule Asmuntu mntuileldnaniseuandunia Path ud Juneudalias
fimsdndesdfunisnilinasuulusunsy Ghost Cast Server assit 4 Tnedadduain
\A3eIROLLMDSTEl Fast Path [ugiduusn 91ntusadon Medium Path wa Slow Path
Jugrdusieuniiotnelfimnununuduuunietivanasasfdmaliaalunisaniilvanay
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A13°97 4.9 A1 Congestion MIanasUoINIMAIINAGDIN 2

Congestion (%)
Com : : : :
$39381 0% Y9381 25% 639381 50% BI9IA1 75%
Com1 1.6 3 2.11 3.02
Com2 0.72 2.02 3.47 4.08
Com3 12.4 5.7 1.56 9.21
Comid 11.6 2.38 3.29 11.13
Comb 2.7 2.68 2.03 1.93

PNANTNT 4.7 WA USEUTIBUNaNTINAaaweInIaifl 1 waznsdi 2 9nua
nsnaaswansliiuisaiaunuiuly Congestion luiaiotng luaniizwindouiados
AoufialnesduIu 5 sesiilensiorumoaing wuuillesyiiles fanadlunndisnainis
aniluan Weswndmsiiufiadaodnduntrefuiudendunisnisaanilnanduwaliad
WNTALSIWAY 4 YIaaT Aetraannisisuduaiilnanil 0%, Yasainsanaiivand
25%, H1a:381M13nandl 50% wartisaainisnnatlvanil 75% 18nsainsnaasil 2
INHANIINAABIANAMLVLILILTIanaeINsATIiiannsaifl 2 dwariliszesailunis
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91n3U7 4.4 azuandliifiufiannuunnsinsvesnanisvaaeansdiil 1 uaznsdlil 2
Tudhuvesszeznaililumsanilvandumalidluanizuindeuedosmeuiinnesdiuy
5 in3esfiiieusiofu nan1smaassnsaiil 1 mIanilvanduialiduuuiiesyiesldnanly
msnidlnansuiadaauysal 102 wifl waznsvaaednsdlil 2 mianiilvanduiualiduuy
wWiesyiteslngldilatasinlumsdurudenidumsldnailunisaiivanuasoauysal
36.49 117 annwlUSsudisunansnaaesmugURl 4.4 agulsinnsldiledasindiuau
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4.3.3 HNANISNAABINSIN 3

'
=

M15797 4.10 n3EIA 3 ddumaliduuy P2p

Congestion (%)
Bandwidth : : : : Network
Com VINIAN UYIWIAN VYA YIIAN
(Mbps) (Mbps)
0% 25% 50% 5%
Coml1 100 94.7 96.42 97.02 80.74 100
Com?2 100 94.7 97.84 98.04 79.62 100
Com3 100 92.8 95.45 96.78 80.47 100
Com4 1000 10.9 15.68 18.84 9.96 1000
Comb 10 99.8 99.8 99.9 90.47 10

9NA5197 4.10 wanAANIILULARATusEIen s Tvandualig 7ils
9101310 Network Utilization Uy Performance Network Uum%mamﬁama%ﬁwmu 5
wsed Ineudseanidu 4 Frananfe Yisszeznansudunsailuanlng 0 Wesidus, ¥as
szazna1n1slvanlids 25 Weddus, Yrsszeznainisailnanlwdd 50 wWesidud
wazasszoransnilvanlngd 75 Wesiud Wesmnnsdinsveassdi 3 du rewfiames
W 5 1A3esasilunnves Bandwidth uaziinnnuiEives Network fwansnafu sidldaay
wilu Congestion YatiA3asnauinnasuiaziadadliviniy wasluusazdisnaidmuinniny

wuwiulwesednednisusuidmalidedldalunisanilnansuassauysaliiuanngadu
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VBFINANITNAABININNITNINUATUINYDS Bandwidth wazdlmnuiives Network
Tdauuansnaty nudlumsnaimaauuudiespiostuniowmeuiinmesii 5 niesay
nsguidenidunnisaniilnandeyaduwalld yilviinalnuvuiuiy Congestion ¥4
foyaluedetnegetu lunsdfiniesneufinmesfituu sulsinnviinisidendumanisnio
vanfureufimesiiuuiuistien memguasanangidedainsdunsldszuuiledasin
Audendunnsailvanlidlnedvoyadunn iy 3 A1fe Bandwidth, Congestion
uay Network Fanmsduanasfindulu 4 Frananisanilnan eoanaaumuILuYes

Toyaluaiavisuaziiailunisanitlvan Falnanisnaaedlunsdinsmeassi 4

4.3.4 HNANISNAABINSIN 4
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M1597 4.11 N3N 4 dedumalwauuu P2P uagld Fuzzy Logic AUMILEUNNS

Congestion (%)
Bandwidth : : : : Network
Com VINIAN UYIWIAN VYA YIIAN
(Mbps) (Mbps)
0% 25% 50% 5%
Coml1 100 90.6 92.95 95.64 78.46 100
Com?2 100 93.8 94.47 96.9 75.72 100
Com3 100 91.5 938 95.07 78.9 100
Com4 1000 9.4 11.7 14.6 7.47 1000
Comb 10 96.9 97.8 98.65 84.2 10

9NA97 4.1 wansm AL R UsErIansa T lnan s AL
91nn31W Network utilization Uu Performance Network Uum%mauﬁama%ﬁ?mu 5
wsed Ineudseanidu 4 Frananfe Yisszeznansudunsailuanlng 0 Wesidus, ¥as
szaa1n1slvanlids 25 Weddus, Yrsszeznainisailnanlwdd 50 wWesidud
wazt19szuzIaInsandlnanlwdd 75 Wesidud iWethAmnumuiuduiiagunnely
wieteluusazdrszernaifldlunisaanivanlnd sndingitugiuwes Fuzzy Logic lu
NINAaBINITEAZAMUA Input W8S Fuzzy Logic 1Uu 3 A1 Aa Bandwidth, Congestion
wag Network Lﬁamwa Fuzzy Output AU T ANTDLEUNISbOLA Fast Path, Medium
Path L@y Slow Path
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annilwanduwalng Wewdsuisuiunanisvaasnsdld 4 suileananiinsldssuuiled
aednfuuiiausuidendunenisaniluanduwalidi 4 drana1 Fauanmaninany
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M15199 4.15

AN5199 4.12 ASEN 4 AIPNNAUILUUTARTUTUYIIAINIULER 0%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(0%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Fast
Com1 100 94.7 1000 100 94.7 100 Low High Medium
Ethernet
Fast
Com2 100 94.7 100 100 94.7 100 Low High Medium
Ethernet
Fast
Com3 100 92.8 100 100 92.8 100 Low High Medium
Ethernet
Comd 1000 10.9 100 1000 10.9 1000 High Low Gigabit Fast
Comb5 10 99.8 10 10 99.8 10 Low High Ethernet Slow

AT 4.12 wansimnunduTiRatusErnensaiivan lngludianan
0 Wesldud Feneufinmedine 5 pdesdivuinves Bandwidth wazilnanungaves Network 7
wansinaif ¥ilsiAn Congestion Anumuwiuiiintuliiviiiu lumsmnasensdil 4 aviinng
Wi Fuzzy Logic Tunmsdunndafeadumsiiuangay Tunisailvandaaalvidaiung
ﬁvugm Fuzzy Rule fifmuniu annduileldnanisfuiasdunis Path uda Funeuseluay
fimssndesafunisnafivanuulusunsy Ghost Cast Server assit 1 Tnedadasuann
\A30sRRNTInLAB STl Fast Path Wudduusn 91ntudaden Medium Path uax Slow Path
Dugrdusieuniiotnslfianumunuluuunietisanasuasfdwmalinalunsandivanay
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A15197 4.13 NN 4 AANUUUILULMRedulut e ndlvan 25%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(25%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Fast
Com1 100 96.42 100 100 96.42 100 Low High Medium
Ethernet
Fast
Com2 100 97.84 100 100 97.84 100 Low High Medium
Ethernet
Fast
Com3 100 95.45 100 100 95.45 100 Low High Medium
Ethernet
Comd 1000 15.68 1000 1000 15.68 1000 High Low Gigabit Fast
Comb5 10 99.8 10 10 99.8 10 Low High Ethernet Slow

NANS99 4.13 LEASANANUAUIULTANATVUTENINNTAIULaA b A luai 398N
25 1Wasdud F9PouNUNDING 5 LAT0IvUInYeY Bandwidth kazdin1ut52a9 Network 7
uanF9AY YA Congestion AunuILULAnTulaWAY Tun1TvnasInsali 4 aiing

Wil Fuzzy Logic lumsAnnadaissaduniafimunzan Tunisaniulvansuualndniung
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WU Fuzzy Rule MMvuaTu 3ntudislanan1sAuIaldunis Path Laa Tunsusaliag

X

An15991389a19un15ANULanuUlUSWASY Ghost Cast Server @599 2 lagdmnaisuain

sala 2

WASD9ADUNUADINA Fast Path 1Wuansuwsn a1nuuIndan Medium Path way Slow Path
Wudausauitetdiglianunuiiuuuesetivanatazddamalimailunisniniluanay

w@5vauysalanasdnaae

AN5197 4.14 ASEN 4 ANPNNNUILULANAYTUTUYIIaI91ULaR 50%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(50%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Fast
Com1 100 97.02 100 100 97.02 100 Low High Medium
Ethernet
Fast
Com2 100 98.04 100 100 98.04 100 Low High Medium
Ethernet
Fast
Com3 100 96.78 100 100 96.78 100 Low High Medium
Ethernet
Comd 1000 18.84 1000 1000 18.84 1000 High Low Gigabit Fast
Comb5 10 99.9 10 10 99.9 10 Low High Ethernet Slow
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PNA9T 4.14 e AILdLRaT usEinensaiinaslngludianan
50 Woddus Feneufumeden 5 13eslaurnues Bandwidth wazilnanuiives Network 7
uansinaif silsiAn Congestion Arumunuuuiiinduliivindu lunsveassnsdlit 4 axiimsiiiu
Fuzzy Logic lumsuiadasadumsiivangay lunsamiluandusalndanung
fiugu Fuzzy Rule fifvundy andudeldnanssiuanduns Path ués Junouselua
fimsinZesasunisnniinanuulusunsy Ghost Cast Server adsit 3 Tnedadasuann
\A3pIRENILAesTl Fast Path Wudduusn 91ntusaden Medium Path uaw Slow Path
Juddusienniiiotnelimnumnuiuuunietivanasasddmalinalunisaniilivanay

i@Sanysalanaddnaie

A15797 4.15 ASMN 4 AIANIUNLLUUALRRYULUTI IR an 75%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(75%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Fast
Com1 100 80.74 100 100 80.74 100 Low High Medium
Ethernet
Fast
Com2 100 79.62 100 100 79.62 100 Low High Medium
Ethernet
Fast
Com3 100 80.47 100 100 80.47 100 Low High Medium
Ethernet
Comd 1000 9.96 1000 1000 9.96 1000 High Low Gigabit Fast
Com5 10 90.47 10 10 90.47 10 Low High Ethernet Slow

9AM197 4.15 wansiauLdLTRatussrinensaiinaalngludianan
75 Wedldud Fanouimedin 5 ta3pslvuiaues Bandwidth wazilnnusives Network 7
uansnaif ¥irlsian Congestion Anumuwiuiiintulaiviifu lunsmnasensdit 4 axiinig
Wi Fuzzy Logic Tunsdmnadadsadumeiingas lumsanivaadumalwdmung
ﬁugm Fuzzy Rule fifvuntu a1ntudieldnanisiuiandunig Path uda Junousieliuas
fims9n3osdsunisnaiinanuulusunsy Ghost Cast Server adft ¢ Tnedadasuain
\A3eIRoLTIMDSTEl Fast Path (ugiduusn 91ntusaden Medium Path wa Slow Path
Jugrdusieuniiotnelfinnumnuduuueiedisanamasfdmaliaailunisanaiivanay

w@Svauysalanasdneae



72

AUSIHANULANANISEWINNTUN 3 ATNTUN 4

PNNANTNAADINTEIN 3 LAZNTEN 4 Wansliliiua Congestion AMUNUILUUT
anasilesanlunsaiil 4 dudnisialudiuves Fuzzy Logic Tunsanegmuiudnaisuidunig
msandlnanfiwsnvadly 4 9a90a1 Ae Fasszeziansuiumsativaalng 0 Wesidud,

Y95zeznaIn1saniivanlidn 25 Wesidud, Y19szeznainsanulvanlndy 50 wWesdud

W Com! gComlFZ g Com2 g Com2FZ ggCom3 g Com3FZ g Comd g ComdFZ g Com5 g ComS FZ

ey sTEzIaIN1IAUIaAlNAT 75 Wesidud fAgui 4.5

o~ = [}
et - Y- e
e SR - -

L=

A U‘|
2 U"

39.9

(o1

6
96.42
94.47
95.45
93.8

80.74
?8 46
79.62
75.72

T
®
)] - < 0o
S3 E N
1] || I
% 25% 50% 75%

E‘U 4 5 LU?EJULVIEJUF’]’J"]?J%U']LLuUi‘“WJ’Nﬂiim/] 6 NU ﬂiim/l 7

203U 4.5 wansmaBsudisueimunuiurestoyaluaterieiiiatulussring
nsnaaeInsanilnandulidfeaniizuindouiniesnenfiunesdiuiu 5 a3esd
\Foudefusieaing uwuuiiissyiiesvesnsdinismaassi 6 uansfodadnual Com ves
n9ilugudl 4.5 waznisanilvanlwduvuiiiesnfiedasindroidonidunsvensdnis
nPaesdl 7 uansdeddnval Com FZ vosnswiluzuil 4.5 FarnAumuiiu Congestion
vesdoyaiiintuluiniedis uanslusuuuunisiuisuifisunanisnnasdanuuinios
AoNIroSIULIASDrBIARDs FanansvaassuandliiiiuinmsthilsTasinidandieuy
Aumidumanisanluaniiiianazsisananuvuiuiuvesteyaasldlunngisainis

Alanlndnunns19n 4.16



73

A1319% 4.16 A1 Congestion 718AAUBINTUNITNAABIN 4

Congestion (%)
Com : : : :
$39381 0% Y9381 25% 639381 50% BI9IA1 75%
Com1 4.1 3.47 1.38 2.28
Com2 0.9 3.37 1.14 3.9
Com3 1.3 1.65 1.71 1.57
Comid 1.5 3.98 4.24 2.49
Comb 2.9 2 1.25 6.27

A15199 4.16 LaARIN1SHUSHUMIBUNANISNAADIVBINTIN 3 WALATMT 4 INNANIST
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91n3U7 4.6 azuandliiiiufiennuunnsinsvesnanisvaasansdiil 3 uaznsdlil 4
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5 in3esfiidieusiofiu nan1svnassnsaiil 3 mIanilvanduialiduuuiiesyitesldnadly
msnatlvanauaiaanysal 141.12 Wil waznsnaaosnsail 4 mianilvandumald
wuuiesyiteslaeldfledasinlunisAuiudenidunddiaarlunisaadivansuase
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M15797 4.17 n36i7 5 ddumalviduuy P2p

Congestion (%)
Bandwidth : : : : Network
Com VINIAN UYIWIAN VYA YIIAN
(Mbps) (Mbps)
0% 25% 50% 5%
Coml1 10 99.8 99.8 99.9 85.4 10
Com?2 10 97.8 98.8 99.9 87.6 10
Com3 1000 9.84 17.54 19.8 14.32 1000
Com4 1000 9.98 18.97 21.7 11.62 1000
Comb 100 93.8 95.47 96.51 80.58 100
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Todunnn13MnaeRINNISAMUATLIATeY Bandwidth  uaziiAauisiues Network
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nsguidenidunnisaniilnandeyaduwalld yilviinalnuvuiuiy Congestion ¥4
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Audendunansailvanlidlaedveyadunmn ity 3 A1fe Bandwidth, Congestion
uay Network Fanmsduanasfiniulu 4 Franainisaniluen ioanaiausuuLes
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M1597 4.18 N3N 6 dsdumalnauuu P2P uagld Fuzzy Logic AUMILEUNIS

Congestion (%)
Bandwidth : : : : Network
Com VALIAN YINLAAN KNG YINLA1
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 10 94.8 96.8 99.21 75.69 10
Com2 10 95.8 97.4 98.5 80.37 10
Com3 1000 8.97 15.77 18.52 6.82 1000
Comi4 1000 7.48 14.69 17.36 8.87 1000
Comb 100 90.8 92.8 94.21 75.69 100
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YouUuRIsuarAEmeudindsaRiunnmneiy sxiimanuunduiiananie 4 92sman
msnnilnanduwalid Wedsuifisufunanisneassnsdil 6 suisananiinsldssuu
flsdasinduiuiiousuidenidunenisanilnandualngia ¢ 929981 Feudninadn
mwwmLLﬁJuﬁuaqsﬁaaﬂaLLazmaﬂ%"uLﬁaﬂLé’umqmﬁmmﬁﬁaméuaqﬁszjs‘?iaa%ﬂmmmswﬁ 4.19

DIPNS9N 4.22

AN5199 4.19 ASEN 6 AIAMUAUILUUTANRTUTUYIIAINIUL AR 0%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(0%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Coml 10 99.8 10 10 99.8 10 High High Ethernet Slow
Com2 10 97.8 10 10 97.8 10 High High Ethernet Slow
Com3 1000 9.84 1000 1000 9.84 1000 Low Low Gigabit Fast
Comd 1000 9.98 1000 1000 9.98 1000 Low Low Gigabit Fast
Fast
Com5 100 93.8 100 100 93.8 100 High High Medium
Ethernet

NAITNIN 4.19 BEAAIANANUAUIBULANATUTENININ1TAIUIaA IS Tug a0
25 1Uasdus F9npUNNDSTA 5 1AS0INvUInYeY Bandwidth wagziininui$iuas Network 9

uANA19AL Yinliie Congestion AumuILLulAnIuliiny Tunsuaaensali 6 agiinig

'
a

Wil Fuzzy Logic lunisAuindaiseadunisimngan lunisanidivansumalidniung

WugIU Fuzzy Rule Nmviuatu antudislananisAmuiaddunis Path waa Junsunaliag

]

1N159ABE9a1AUNSAIULNAAUULUSHNSY Ghost Cast Server AS9N 1 lAgdna1AuaIn

sala )

LASBIABUNILADINA Fast Path 1uansuwsn a1nuundan Medium Path wag Slow Path
Wugsusautinerelianu I wuUUAS T ganadazdIdIma lian lun1sAELlan I U

@Sy Inianasdnime



A157197 4.20 NSEN 6 AAINUNULULMARTUTUTIa U 25%

T

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(25%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Coml 10 99.8 10 10 99.8 10 High High Ethernet Slow
Com2 10 98.8 10 10 98.8 10 High High Ethernet Slow
Com3 1000 17.54 1000 1000 17.54 1000 Low Low Gigabit Fast
Comda 1000 18.97 1000 1000 18.97 1000 Low Low Gigabit Fast
Fast
Comb 100 95.47 100 100 95.47 100 High High Medium
Ethernet

= ' I da X ] |
NN 4.20 WEAIANAITNAUILUUARTUSEMININISAIUL AR IWa lugaian

25 1asidud F9IPoUNUNDSTN 5 1AS0INvUINYDY Bandwidth Laziiadnuiwas Network

uANF9AY viliiAn Congestion AunUILLLTARTUlLWNAY Tun1svnasensilan 6 aiing

Wi Fuzzy Logic lumsAnmnadaieadunisimunzsan Tunisaniuluansuwalndniung

WuF1U Fuzzy Rule 1Amuetiu 91ntuilalanan1sAiuisidunia Path uad tunauselias

1n159A389819UN1SAULNAAUULUSHENSY Ghost Cast Server @597 2 lAgdna1suan

LASDIADUNILMDSNT Fast Path tHudsuwsn 2 ntuladsn Medium Path wag Slow Path

WuasusauierelimnuruIsiuuLAs et sanadazddmalmiatlunisallvanay

w@Sanysalanaddnaie

AN5197 4.21 ASEN 6 ANPNUNUILULINATUTUYTIIaNNIULER 50%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(50%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Coml 10 99.9 10 10 99.9 10 High High Ethernet Slow
Com2 10 99.9 10 10 99.9 10 High High Ethernet Slow
Com3 1000 19.8 1000 1000 19.8 1000 Low Low Gigabit Fast
Comd 1000 21.7 1000 1000 21.7 1000 Low Low Gigabit Fast
Fast
Com5 100 96.51 100 100 96.51 100 High High Medium
Ethernet

NA51N 4.21 LAAIAIANUAUILUUTAATUTEIIN9N15AULRan lialudigan

75 WasiHud F9ApURADING 5 1AT09TUUINYeY Bandwidth kaziaa1uts1999 Network 71

upnAeAU vilvien Congestion AuvuwuARaIuldvinu lunsveaaeansdi 6 asding

Wil Fuzzy Logic lunisauindniseadunisimangan lunisaidivansuwalidaiung
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v
=1

g Fuzzy Rule fifvuniu arnduiilelduanisiiunanduma path ué dunousteldey
fims¥nZosdiunisniinasuulusunsy Ghost Cast Server assit 3 Tnedadnsuann
\A30IRENTILAesTl Fast Path Wudduusn 91ntusaden Medium Path uaw Slow Path
Jugrduseuniiotglimumnuiuuuaietivanasas Sdmalinalunsanidlivanay

w@Sanysalanasdnaie

AN5199 4.22 NSEN 6 ANANUNUIBULANATUTWYIIaIULan 75%

Fuzzy
Band Fuzzy Input Fuzzy Condition (Rule)
Congestion | Network Output
Com Width
(75%) (Mbps) Band Band
(Mbps) Congestion | Network Congestion Network Path
Width Width
Coml1 10 85.4 10 10 85.4 10 High High Ethernet Slow
Com2 10 87.6 10 10 87.6 10 High High Ethernet Slow
Com3 1000 14.32 1000 1000 14.32 1000 Low Low Gigabit Fast
Comd 1000 11.62 1000 1000 11.62 1000 Low Low Gigabit Fast
Fast
Comb 100 80.58 100 100 80.58 100 High High Medium
Ethernet

INANSNIN 4.22 LEAIANANUAUIBUUTANATUTENINN15AI UL AR b dlugI9an

§ @ 2

100 Wosidud Fsnoufiamesin 5 wissluuines Bandwidth uazdianuiEives Network
funnaneiu vilAn Congestion avumuuwuiiisduldwiifu lunsmeaaesnsdit 6 93
M3 Fuzzy Logic Tunséunadaseadumsiimunyan Tunnsanailvanduwalndniy
nitugnu Fuzzy Rule fifvuntu anifudolduanisduinnduma Path uda duneudely
sriinsdadesdrsunmsnniiinanuulusunsy Ghost Cast Server aSadl 4 Tngdnansuann
\ASeIRRURAMDSTE Fast Path [ugiduusn 91ntusaden Medium Path wa Slow Path
Jugrdusieyniiietielirnunnuiuuuaiedivanasas Sdmalinalunsanitivanay

@S9y InIanadnme

a ! ' aa aa
2AUTNYANULANAIITEINIATUN 5 LALATUN 6

INHANSVAGBINTEIT 5 waznsdifi 6 wanslifiugl Congestion ALVIWWILT
anaudesnlunsdit 6 Juinisifialudiuves Fuzzy Logic lunistigAiuiudnainu
dumsmsaailuaafivanzauly 4 ¥aama1 fe Prsszezinaidugunisatiilnaalid o
Wesius, Yasszeznamsmaivanlnsi 25 Wesdud, rszeznainsamlvanlngi 50

Wesiug uazdsszesiainsnadluanlngi 75 Wesidud dsgui 4.7
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| IIII HH
0% 25% 50% 75%

B Coml PComlFZ PCom2  Com2FZ j Com3 j Com3FZ g Comd  Comd FZ Jj Com5 i Com5FZ

o
L=
AR

95.47
92.8

7.54
5.77
18.97

14.69

JUT 4.7 lWSguMBUANUUILLETENINNTEN 5 A n3difl 6

913U 4.7 uansnsiudsuiiisuanuvuiuiuresdeyaluedorisfiAatuly
seinansnaaesnisandlvanduualidioannzuindeuaiosnenfiamessiuiu 5
insesiTendeiuseaing uuuiiiesyiiesueansdinisnaassil 5 uanwhodadnwal Com
vounsluguil 4.7 uazmsnniluaaliduuuiiesisiilsdasdndieidenidumvesnsding
NAaesfl 6 uanwnedaydnual Com FZ veanswlugud 4.7 FsAnarumununiy Congestion
vostoyaiiintuluieiedns wanslusuuvunisiusuifisunanisnaaesauuuinies
AoNTRRSIUUIARBIBIAT DY Fananisvaassuandliiiiuinmsthiledasinidhandroduy
Aumidunanisannilnaniifiigaazsisananuvuiuiuvesteyaasldlunntisiainis

allvanlndnnunns1en 4.23

M15099 4.23 A1 Congestion M18AASY0INTEUNITNABDIN 6

Congestion (%)
Com : : - :
B8 0% YN[ 25% Y381 50% YA 75%
Coml 5 3 0.69 9.71
Com2 2 1.4 1.4 7.23
Com3 0.87 1.77 1.28 7.5
Comad 2.5 4.28 4.34 2.75
Com5 3 2.67 2.3 4.89
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15197 4.23 wansnisilSeuisunanisnnaswensalf 5 uaznsdifi 6 91nKa
nsnaaeuandlifudedinnumuaniy Congestion Twaiotns Tuannizuwindouaies
AoufiameiiuIu 5 ndesiiiausiodumeaing wuuilesyiies fanadlunndianains
antiluan esandnsfiuflefaednduntiesuimdendunianisariivanduwa g
WLNTALSIWIY 4 YIanan AeTaaainssugualluand 0%, Yasaainsanativand
25%, F2a1a1n15alnaadl 50% wartiaaain1salnanil 75% veensdinisvnassd 6
PANaNIIIAABIMAMITIIRLUTianasensaluanlnsnsaif 6 dwavlszezianly

manmuvandualvdauaiauy saliuanaiuandnugui 4.8
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—a—Time P2P —es—Time Fuzzy P2P

U7 4.8 Wisuidisunailtanidlnannsdd 5 fu nedidl 6

913U 4.8 azuandliifiufannuunndnsveananisaassnsdlil 5 uaznsdiil 6
Tudhuvesszeznaildlunmsaniiivanduwalidluaniizuindeuiniosneuinmesano
5 in3esfiiieusiofiu nan1svaaesnsdil 5 mIanilvandumaliduuuiefyiesldnanlu
msantilvanaulaiaanysal 98.03 Uil uaznsmaaednsadl 6 nsaaidlnandumalng
wuuieSyieflaeldfledasinlunisduudenidunddinalunisandinanauasa
auysal 31.06 W17 MnnsIUSBUBURAN SAaesLTUT 4.8 asuldiimsldiledasin
AwdenidunnIsativanduwalid dwaliarlunisanilvanlndauaiaauysal

anad 66.97 U



81

2AUNYATUNANTNARDINTAIN 1 BN 6

MInRaesUszneufsAsasnNiImess LI 5 130 Tidousetuiuaindiie
nsadlvansualiduuin 5.2 GB wuumigsyiies uazn1sadlvanluduuuiiiesy
eodfiidedandntiodendunisnisanidivan a1nturiinistuiinaiaanunuiudy
Congestion  esusaziAIasfitinduly 4 Yaanaiie Frenainsisuduniniluani 0%,
franainsailuand 25%, Faaainisandlnandl 50% wazdaaainisalnand
75% LileiSsuifisumnumunmivsesteyalunietiefianauiesaninshiiedasdn uld
Tunsgaemuudnddudunsnsaiivaniiianganly 4 9990981 fie Yeszeza
Sudumsanivaalad 0 Wesdusd, Frszeznainsanivealudi 25 Wesidud, 4
sz81981n1301Ivan WA 50 Wesidud  waztaeszeziiainisanailuanlngd 75
Wesidus Tussmnesnismeassnisniilnanduwslndveadenaufinnessiuiy 5 3o

Y94N5HNISNAFBIN 2 NTUNITNAAD 4 WALNSUNITNAFBIN 6 ANUATSINN 4.24

P ' . al' = 44' a ¢ =
BTN 4.24 AN Congestlon NAaNFIVDINNNIUNTINARBDILATDNABUNILADT 5 1A599

A1 Congestion 'umnssﬁmswmaaaﬁ 2 A1 Congestion waanssﬁmswaamﬁ 4 A1 Congestion ma&ninﬁmi%ﬂaaiﬁ 6

Com | 92a9@1 | 9391981 | $293@7 | 439981 | 93T | Faaan | 9ot | 43aa | daaan LN LN LN

0% 25% 50% 75% 0% 25% 50% 75% 0% 25% 50% 75%
Com1 1.6 3 211 3.02 4.1 3.47 1.38 2.28 5 3 0.69 9.71
Com2 0.72 2.02 3.47 4.08 0.9 3.37 1.14 39 2 14 1.4 7.23
Com3 12.4 57 1.56 9.21 1.3 1.65 1.71 1.57 0.87 1.77 1.28 7.5
Comd 11.6 2.38 3.29 11.13 1.5 3.98 4.24 2.49 25 4.28 4.34 2.75
Comb5 2.7 2.68 2.03 1.93 29 2 1.25 6.27 3 2.67 23 4.89

a a a ! ! P A a
INANTNT 4.24 UAAINITUTUTIBUAIAN ULV DI TBNAUULATEY 8 TIARAY
Tun5LUBUMBLASDIADLNILADSHARLLATBIANUTINIANNY 4 FIIANVDINITANIULAADULLD

I veensain1sun Fuzzy Logic [u198l@eniduniee 3 nsinnsvnaes
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4.3.7 WAN1SNAABINTIN 7

A157197 4.25 NSEN 7 deduualndwuu P2P

Congestion (%)
Bandwidth i : . : Network
Com PIWIAN Y9381 Y9478 Y9981
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 1000 10.47 16.98 15.41 12.85 1000
Comz2 1000 11.35 13.54 19.98 11.14 1000
Com3 1000 13.68 14.68 17.92 15.97 1000
Comd 1000 11.49 13.52 15.84 9.67 1000
Comb 100 88.95 92.31 98.62 83.69 100
Comé6 100 86.67 94.83 96.62 78.71 100
Com7 100 88.93 98.79 99.34 80.68 100
Com8 100 87.68 97.24 98.93 79.92 100
Com9 10 94.68 98.39 99.81 82.61 10
Com10 10 93.67 97.84 99.89 84.36 10

915197 4.25 uamaAnnuLTisTusErnsmsninansua g e
9911379 Network Utilization Uw Performance Network UuanwiiIndeunisidousai
SEMBATRRENiamessILIL 10 wioshuaind Tnawdwwendu ¢ Fraande Trases
nasudumsanilvanlad 0 Wodidud, Tr9szevinainisannilvanlidd 25 wWedidud,
Fr93z8zIa1n13nilnan s 50 Wesdus waztiszezaainisnniivanlndd 75
Woddud (ewnnsalinsvaassii 4 Ju reuiumedia 5 1A3 099 QNAMUATUIAT DY
Bandwidth wazilausaves Network fiadndluandsiuluwdaznesn vliaianuuy
Congestion wuA3seuRmesuAazinsadldwinfy warluusasdrsnadmuiiniy
yuutiluideodeiinsusuidsalitedinalumaniiinanauadsauysaiifusnndty
FodINHNITNAGBININNIAMUAYLIAYDS Bandwidth  wazilin1359783 Network
Tofienuunndeiy nudilumsandneauuudioindesduniosneuiamesing 10 Ades
AgyiNsduFenidunienisailuandeyaduiuala vinliAnAImuILLl Congestion

[

YaaoyatuATaU1ug UL luNTANATEIABNNIADS NLLUTWITUINYIINITLABNLAUNINNTT
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U = A a

AilvanfuasuiwmesiluusIsUeY Mewmaradinagidedaiinsiunisldssuuiled

a o

asdnAwtudeniduniinisnnidlvanlialaeiveyadunndiuiy 3 A1Ae Bandwidth,

Congestion tag Network F3n13Aruauaziintuli 4 9199a1n159171lnaa LileanA1A M

wduveseyalunIatisuaziattunmIntiivan Jainanisnaaeddunsdinimeasi 8

4.3.8 HAN1SVNAABINTEIN 8

M15991 4.26 NI 8 dsdualwawuu P2P wazld Fuzzy Logic AumdunIg

Congestion (%)
Bandwidth . : . : Network
Com VIIAN YILIAN VIIAN YILIAN
(Mbps) (Mbps)
0% 25% 50% 75%
Com1 1000 8.74 14.66 12.74 11.48 1000
Com?2 1000 9.67 10.42 1791 10.08 1000
Com3 1000 10.67 12.29 15.68 14.62 1000
Com4 1000 9.64 11.47 12.42 8.69 100
Comb 100 86.31 90.37 95.42 80.21 100
Comé6 100 84.35 90.4 92.64 76.81 100
Com7 100 85.37 97.14 98.23 74.28 10
Com8 100 83.28 95.67 98.49 75.37 10
Com9 10 89.67 93.58 96.17 80.34 10
Com10 10 92.69 95.16 99.62 82.61 10

AN5199 4.27 NSEN 8 ANANUNULULINAVULUY IR SUAUAIULAR 0%

Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) -
Com Output
(Mbps) (0%) (Mbps)

Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 1000 10.47 1000 1000 10.47 1000 High Low Gigabit Fast
Com2 1000 11.35 1000 1000 11.35 1000 High Low Gigabit Fast
Com3 1000 13.68 1000 1000 13.68 1000 High Low Gigabit Fast
Comd 1000 11.49 1000 1000 11.49 1000 High Low Gigabit Fast

Comb5 100 88.95 100 100 88.95 100 Low High Fast Ethernet Medium

Comé 100 86.67 100 100 86.67 100 Low High Fast Ethernet Medium

Com7 100 88.93 100 100 88.93 100 Low High Fast Ethernet Medium

Com8 100 87.68 100 100 87.68 100 Low High Fast Ethernet | Medium
Com9 10 94.68 10 10 94.68 10 Low High Ethernet Slow
Com10 10 93.67 10 10 93.67 10 Low High Ethernet Slow




AN5197 4.28 NSEN 8 AAUUUNLULMARTULUTIIaIN1SAIUan 25%
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (25%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 1000 16.98 1000 1000 16.98 1000 High Low Gigabit Fast
Com2 1000 13.54 1000 1000 13.54 1000 High Low Gigabit Fast
Com3 1000 14.68 1000 1000 14.68 1000 High Low Gigabit Fast
Comd 1000 13.52 1000 1000 13.52 1000 High Low Gigabit Fast
Comb5 100 92.31 100 100 92.31 100 Low High Fast Ethernet Medium
Comé 100 94.83 100 100 94.83 100 Low High Fast Ethernet Medium
Com7 100 98.79 100 100 98.79 100 Low High Fast Ethernet Medium
Com8 100 97.24 100 100 97.24 100 Low High Fast Ethernet Medium
Com9 10 98.39 10 10 98.39 10 Low High Ethernet Slow
Com10 10 97.84 10 10 97.84 10 Low High Ethernet Slow
= aa i | A a X !
MY 4.29 NN 8 AIAIMUNRULUUNLA G’I“UUIUSU"N nmmima‘lﬁ‘wa@ 50%
Fuzzy
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule)
Com Output
(Mbps) (50%) (Mbps)
Bandwidth | Congestion | Network |Bandwidth | Congestion Network Path
Com1 1000 15.41 1000 1000 15.41 1000 High Low Gigabit Fast
Com2 1000 19.98 1000 1000 19.98 1000 High Low Gigabit Fast
Com3 1000 17.92 1000 1000 17.92 1000 High Low Gigabit Fast
Comd 1000 15.84 1000 1000 15.84 1000 High Low Gigabit Fast
Com5 100 98.62 100 100 98.62 100 Low High Fast Ethernet | Medium
Comé 100 96.62 100 100 96.62 100 Low High Fast Ethernet | Medium
Com7 100 99.34 100 100 99.34 100 Low High Fast Ethernet | Medium
Com8 100 98.93 100 100 98.93 100 Low High Fast Ethernet Medium
Com?9 10 99.81 10 10 99.81 10 Low High Ethernet Slow
Com10 10 99.89 10 10 99.89 10 Low High Ethernet Slow
N aa ! A a X |
A1519% 4.30 NSEN 8 AmrurUILLLAnaTUluYaINsAIulian 75%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) .
Com Qutput
(Mbps) (75%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 1000 12.85 1000 1000 12.85 1000 High Low Gigabit Fast
Com2 1000 11.14 1000 1000 11.14 1000 High Low Gigabit Fast
Com3 1000 15.97 1000 1000 15.97 1000 High Low Gigabit Fast
Com4 1000 9.67 1000 1000 9.67 1000 High Low Gigabit Fast
Com5 100 83.69 100 100 83.69 100 Low High Fast Ethernet Medium
Comé 100 78.71 100 100 78.71 100 Low High Fast Ethernet | Medium
Com7 100 80.68 100 100 80.68 100 Low High Fast Ethernet | Medium
Com8 100 79.92 100 100 79.92 100 Low High Fast Ethernet | Medium
Com9 10 82.61 10 10 82.61 10 Low High Ethernet Slow
Com10 10 84.36 10 10 84.36 10 Low High Ethernet Slow




A13197 4.31 A1 Congestion 18AAIUBINTUNITNAGDIT 8
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Congestion (%)
Com : - : :
639381 0% B934 25% 639981 50% BI9IIA1 75%
Com1 1.73 2.32 2.67 1.37
Com2 1.68 3.12 2.07 1.06
Com3 3.01 2.39 2.24 1.35
Comid 1.85 2.05 3.42 0.98
Comb 2.64 1.94 3.2 3.48
Comé 2.32 4.43 3.98 1.9
Com7 3.56 1.65 1.11 6.4
Com8 4.4 1.57 0.44 4.55
Com9 5.01 4.81 3.64 2.27
Com10 0.98 2.68 0.27 1.75

A15199 4.31 WanInN15USUUIBUNANISNAABIUBINTUN 7 WALNTMN 8 INNANIT

naananaliiuisAIAINURLILLL Congestion

Tuasatne Tuan1izwInasuLAI oY

a s o A4 a4 o v a & N ¢ A & A |
ADUNIILFDIVNIUIU 10 LATDINLUYBDUFADAUNIYAINY LL'UULWEJiV]uLWEJ'i Vlaﬂaﬂuvlﬂmanmmi

A17lan eIIINTNSHLHwRa0INYIL1TILAILILLE DNLEUNIINISAIUIAADULLALNER

WILNZANDIUIY 4 919987 ABYINIAINISISUAUAIULNEAT 0%, TIWIAINISAILULNEAN

25%, FI9IAINITANIULMAAT 50% LATYINIAINITANIULAAT 75% VBINSUN1SNARDY

PnuRIElInsWSsuiisusresaldlunisantlvanvesis 2 nstin1svaaesisgy

4.9

'
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A15197 4.32 NSEN 9 deduiualwawuu P2P

87

Congestion (%)

Bandwidth i : . : Network
Com 4291981 | Fan | ¥aaan | aaaan
(Mbps) (Mbps)
0% 25% 50% 5%
Coml1 100 84.67 86.97 92.21 7591 100
Com2 100 87.63 89.35 95.67 78.42 100
Com3 100 91.27 92.74 94.28 81.28 100
Comd 100 85.62 87.39 90.38 74.67 100
Comb 100 88.35 92.38 99.67 78.39 100
Comé6 100 90.36 97.25 99.57 80.64 100
Com7 1000 12.68 15.97 20.61 10.64 1000
Com8 1000 14.69 17.98 19.39 10.43 1000
Com9 10 92.38 96.15 97.58 84.17 10
Com10 10 93.68 97.29 98.67 82.93 10
4310 NANSVAABINIEIT 10
AN9971 633 AT 10 dsduwaliduuu P2P wazld Fuzzy Losic Aumidunis
Congestion (%)
Bandwidth : : : : Network
Com 49987 | Y@ | ¥aa@n | 9aeaan
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 100 82.57 83.68 90.78 73.48 100
Com2 100 85.67 86.37 90.91 74.94 100
Com3 100 89.82 91.27 92.78 78.37 100
Com4 100 82.64 84.82 88.27 70.57 100
Comb5 100 85.71 89.37 97.61 7597 100
Comé6 100 88.71 94.92 97.91 17.28 100
Com7 1000 10.91 11.3 17.61 8.35 1000




A15199 4.33 NN

a

10 deduualwanuy P2P wazld Fuzzy Logic
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AUNNEUNIG (5B)

Congestion (%)
Bandwidth : : : : Network
Com YNLIAN YINLIAN YINLIAN YINKIAN
(Mbps) (Mbps)
0% 25% 50% 75%
Com8 1000 12.21 14.35 17.96 9.82 1000
Com9 10 90.86 92.81 94.38 81.57 10
Com10 10 91.57 94.89 95.96 80.31 10
: : ' % ]
M19199 4.34 A3AN 10 ArAursunadulugRnasAunilnan 0%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) e
= (Mbps) (0%) (Mbps) ik
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 100 84.67 100 100 84.67 100 Low High Fast Ethernet Medium
Com?2 100 87.63 100 100 87.63 100 Low High Fast Ethernet Medium
Com3 100 91.27 100 100 91.27 100 Low High Fast Etheret | Medium
Com4 100 85.62 100 100 85.62 100 Low High Fast Etheret | Medium
Comb 100 88.35 100 100 88.35 100 Low High Fast Ethernet | Medium
Comé 100 90.36 100 100 90.36 100 Low High Fast Ethernet | Medium
Com7 1000 12.68 1000 1000 12.68 1000 High Low Gigabit Fast
Com8 1000 14.69 1000 1000 14.69 1000 High Low Gigabit Fast
Com?9 10 92.38 10 10 92.38 10 Low High Ethernet Slow
Com10 10 93.68 10 10 93.68 10 Low High Ethernet Slow
| A ' oA a £ 1
M1379% 4.35 N3N 10 mmm‘mmLLuu‘wLﬂmsuuiuﬁumLammim’gﬂmam 25%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) |
“B (Mbps) (25%) (Mbps) OR
Bandwidth | Congestion | Network |Bandwidth | Congestion Network Path
Com1 100 86.97 100 100 86.97 100 Low High Fast Ethernet Medium
Com2 100 89.35 100 100 89.35 100 Low High Fast Ethernet Medium
Com3 100 92.74 100 100 92.74 100 Low High Fast Ethernet Medium
Comd 100 87.39 100 100 87.39 100 Low High Fast Ethernet Medium
Com5 100 92.38 100 100 92.38 100 Low High Fast Ethemnet | Medium
Comé 100 97.25 100 100 97.25 100 Low High Fast Ethernet | Medium
Com7 1000 15.97 1000 1000 15.97 1000 High Low Gigabit Fast
Com8 1000 17.98 1000 1000 17.98 1000 High Low Gigabit Fast
Com9 10 96.15 10 10 96.15 10 Low High Ethernet Slow
Com10 10 97.29 10 10 97.29 10 Low High Ethernet Slow
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (50%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 100 92.21 100 100 92.21 100 Low High Fast Ethernet | Medium
Com2 100 95.67 100 100 95.67 100 Low High Fast Ethernet | Medium
Com3 100 94.28 100 100 94.28 100 Low High Fast Ethernet | Medium
Com4 100 90.38 100 100 90.38 100 Low High Fast Ethernet | Medium
Comb5 100 99.67 100 100 99.67 100 Low High Fast Ethernet Medium
Comé 100 99.57 100 100 99.57 100 Low High Fast Ethernet Medium
Com7 1000 20.61 1000 1000 20.61 1000 High Low Gigabit Fast
Com8 1000 19.39 1000 1000 19.39 1000 High Low Gigabit Fast
Com9 10 97.58 10 10 97.58 10 Low High Ethernet Slow
Com10 10 98.67 10 10 98.67 10 Low High Ethernet Slow
= o i | A a X !
MIIWN 4.37 AF8UN 10 AIANUAUILUUN Lﬂmsuulusuaq nmmimaﬂwam 5%
Fuzzy
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule)
Com Output
(Mbps) (75%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 100 7591 100 100 7591 100 High Medium Fast Ethernet Medium
Comz2 100 78.42 100 100 78.42 100 High High Fast Ethernet Medium
Com3 100 81.28 100 100 81.28 100 High High Fast Ethernet Medium
Comd 100 74.67 100 100 74.67 100 Low Medium Fast Ethernet | Medium
Com5 100 78.39 100 100 78.39 100 Low High Fast Ethernet | Medium
Comé 100 80.64 100 100 80.64 100 Low High Fast Ethernet | Medium
Com7 1000 10.64 1000 1000 10.64 1000 Low Low Gigabit Fast
Coms8 1000 10.43 1000 1000 10.43 1000 Low Low Gigabit Fast
Com9 10 84.17 10 10 84.17 10 Low High Ethernet Slow
Com10 10 82.93 10 10 82.93 10 Low High Ethernet Slow

M1509% 4.38 A1 Congestion M1aAA9Y0NTEUNITNIAGDIN 10

Congestion (%)

com 4291381 0% 4991381 25% 4291381 50% 4996381 75%
Com1l 2.1 3.29 1.43 243
Com2 1.96 2.98 4.76 3.48
Com3 1.45 1.47 1.5 291
Comd 2.98 2.57 2.11 4.1
Comb 2.64 3.01 2.06 2.42
Comé 1.65 2.33 1.66 3.36
Com7 1.77 4.67 3 2.29
Com8 2.48 3.63 1.43 0.61
Com9 1.52 3.34 3.2 2.6
Com10 2.11 2.4 2.71 2.62
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Congestion (%)
Bandwidth i : . : Network
Com PIWIAN Y9381 Y9478 Y9981
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 10 93.28 95.64 98.19 81.68 10
Comz2 10 95.27 96.38 98.69 80.51 10
Com3 10 9352 96.78 98.17 83.96 10
Comd 10 94.62 95.39 97.38 73.97 10
Comb 1000 12.64 19.36 22.57 10.85 1000
Comé6 1000 14.86 20.67 23.39 9.37 1000
Com7 1000 13.52 16.87 19.21 10.36 1000
Com8 1000 14.92 18.39 21.81 11.35 1000
Com9 100 86.29 93.67 98.73 81.67 100
Com10 100 83.64 88.29 94.67 73.64 100

4312 HANSNAABINTEIT 12

M15099 4.40 NN 12 dedumalwduuu P2P wagld Fuzzy Logic AUNLEUNIS

Congestion (%)
Bandwidth : : : : Network
Com Y9LIAN YA YLIA1 YINLAN
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 10 89.91 92.34 96.81 78.31 10
Com2 10 92.25 94.32 97.24 79.62 10
Com3 10 91.96 94.63 97.71 78.64 10
Com4 10 88.34 89.67 94.83 70.64 10
Comb5 1000 9.29 13.61 17.81 8.69 1000
Comé6 1000 12.96 18.73 20.65 8.39 1000
Com7 1000 11.61 13.64 16.98 8.86 1000
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AUNNEUNIG (5B)

Congestion (%)
Bandwidth : : : : Network
Com YNLIAN YINLIAN YINLIAN YINKIAN
(Mbps) (Mbps)
0% 25% 50% 75%
Com8 1000 12.91 16.77 19.31 9.94 1000
Com9 100 84.42 90.91 95.46 79.66 100
Com10 100 81.98 86.64 92.71 12.57 100
: 1 \ v '
M1597 4.41 3N 12 Aanurustuiiatulursnatuduailvan 0%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) e
= (Mbps) (0%) (Mbps) ik
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 10 93.28 10 10 93.28 10 Low High Ethernet Slow
Com2 10 95.27 10 10 95.27 10 Low High Ethernet Slow
Com3 10 93.52 10 10 93.52 10 Low High Ethernet Slow
Com4 10 94.62 10 10 94.62 10 Low High Ethernet Slow
Comb5 1000 12.64 1000 1000 12.64 1000 High Low Gigabit Fast
Comé 1000 14.86 1000 1000 14.86 1000 High Low Gigabit Fast
Com7 1000 13.52 1000 1000 13.52 1000 High Low Gigabit Fast
Com8 1000 14.92 1000 1000 14.92 1000 High Low Gigabit Fast
Com9 100 86.29 100 100 86.29 100 Low High Fast Ethernet Medium
Com10 100 83.64 100 100 83.64 100 Low High Fast Ethernet Medium
| A ' oA a £ 1
M1 4.42 AFUN 12 mmmwmLLuu‘wLﬂmsuﬂwmqnmmimaﬂmam 25%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) |
“B (Mbps) (25%) (Mbps) OR
Bandwidth | Congestion | Network |Bandwidth | Congestion Network Path
Com1 10 95.64 10 10 95.64 10 Low High Ethernet Slow
Com2 10 96.38 10 10 96.38 10 Low High Ethernet Slow
Com3 10 96.78 10 10 96.78 10 Low High Ethernet Slow
Comd 10 95.39 10 10 95.39 10 Low High Ethernet Slow
Com5 1000 19.36 1000 1000 19.36 1000 High Low Gigabit Slow
Comé 1000 20.67 1000 1000 20.67 1000 High Low Gigabit Slow
Com7 1000 16.87 1000 1000 16.87 1000 High Low Gigabit Fast
Com8 1000 18.39 1000 1000 18.39 1000 High Low Gigabit Fast
Com9 100 93.67 100 100 93.67 100 Low High Fast Ethernet Fast
Com10 100 88.29 100 100 88.29 100 Low High Fast Ethernet Fast
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (50%) (Mbps)

Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path

Com1 10 98.19 10 10 98.19 10 Low High Ethernet Slow
Com2 10 98.69 10 10 98.69 10 Low High Ethernet Slow
Com3 10 98.17 10 10 98.17 10 Low High Ethernet Slow
Com4 10 97.38 10 10 97.38 10 Low High Ethernet Slow
Comb5 1000 22.57 1000 1000 22.57 1000 High Low Gigabit Slow
Comé 1000 23.39 1000 1000 23.39 1000 High Low Gigabit Slow
Com7 1000 19.21 1000 1000 19.21 1000 High Low Gigabit Fast
Com8 1000 21.81 1000 1000 21.81 1000 High Low Gigabit Fast
Com9 100 98.73 100 100 98.73 100 Low High Fast Ethernet Fast
Com10 100 94.67 100 100 94.67 100 Low High Fast Ethernet Fast

= aa ' A a X 1
M3 4.44 AN 12 ATAITUARUILUUN mmsuu”lmmnmm ’iﬂ’]’Ju‘IMaﬂ 75%
Fuzzy
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule)
Com Output
(Mbps) (75%) (Mbps)

Bandwidth | Congestion | Network |Bandwidth | Congestion Network Path
Com1 10 81.68 10 10 81.68 10 Low High Ethernet Slow
Comz2 10 80.51 10 10 80.51 10 Low High Ethernet Slow
Com3 10 83.96 10 10 83.96 10 Low High Ethernet Slow
Com4 10 73.97 10 10 73.97 10 Low Medium Ethernet Slow
Com5 1000 10.85 1000 1000 10.85 1000 High Low Ethernet Slow
Comé 1000 9.37 1000 1000 9.37 1000 High Low Ethernet Slow
Com7 1000 10.36 1000 1000 10.36 1000 High Low Gigabit Fast
Coms8 1000 11.35 1000 1000 11.35 1000 High Low Gigabit Fast
Com9 100 81.67 100 100 81.67 100 Low High Gigabit Fast
Com10 100 73.64 100 100 73.64 100 Low Medium Gigabit Fast

»15799 4.45 A1 Congestion 18ARNTBINTUNITNARDIN 12

Congestion (%)

com 4291381 0% 4991381 25% 4291381 50% 4996381 75%
Com1l 3.37 3.3 1.38 3.37
Com2 3.02 2.06 1.45 0.89
Com3 1.56 2.15 0.46 532
Comd 6.28 572 2.55 3.33
Comb 3.35 575 4.76 2.16
Comé 1.9 1.94 2.74 0.98
Com7 1.91 3.23 2.23 1.5
Com8 2.01 1.62 230) 1.41
Com9 1.87 2.76 3.27 2.01
Com10 1.66 1.65 1.96 1.07
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WILNZALNTIUIUL 4 90381 ABIINIAINISBUAUAIUIMAAT 0%, F9a1N15AIULaA7

25%, 93973a1115AUMAaAT 50% LaZIIIAINISANIUIMENT 75% VBINTHN1TNAADIN

12 nuuidelavihnsseuiisusseznanldlunisnniiivanveans 2 nsdinismaaen
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A93INAIUIULEDNLAUNIIN1TATINaRBULAING dnalmianlunisanilvanlidauiasa

auyIalanas 69.5 Wil

2AUNYATUNANTYABRINTAIN 7 TINTEUTN 12

mMsvnaelsEneumeLAsanaNiamass LI 10 1ndes Tildousetuniuaindiie
nsaiivanduualnduuin 5.2 GB uwuuiesniies uaznisailvanliduuuiiiesy
\edfiidedasdntroidendunisnisanidinan anduinnstuiindraanunuiudy
Congestion  @3usaziAdesfitiniuly 4 Yaanaife franainisuduniiluani 0%,
Fra1a1n15Adnanil 25%, Yr9aIn1sATnand 50% wavgaaaainisnnailuand
75% WiswSsuiisuaumnuiuvesdeyaluiaienefiananiesaniimsthiladasin unld
Tuns9reRIuI T g T ULEuIIn sA T InanTunzaly 4 9191981 Ao ¥2953821981
Sugunisanaflealnd 0 Wesidud, F1sveznaimsnniivanliad 25 Wesidud, 919
s¥z19810150198nanlWER 50 Wesidud war Yeszezaann1sailuanlwai 75
Wesidus Tussninsmsneassnmsnndlnanduwslidvenaiosnouinnessiuin 10 A3es

YBINTUNITNAFBIN 8 ATUNITNAABN 10 WATNTUNITNAABIN 12 ANUANS19N 4.46

M157099 4.46 A1 Congestion M1aAANTOINTEUNITNABDIATOIABNNADS 10 LAY

A1 Congestion ‘umniﬂﬁn’]iwaﬁmﬁ 8 A1 Congestion ﬂaﬂninﬁn’liﬂﬂaa&ﬁ 10 A1 Congestion ‘Umnisﬁn’ﬁwﬂamﬁ 12

Com | 9243@1 | 439981 | $293@7 | W398 | ¥2a3an | Faaan | 9aaian | 43aan | dadaan LN LN PN

0% 25% 50% 75% 0% 25% 50% 75% 0% 25% 50% 75%
Coml 1.73 232 2.67 1.37 2.1 3.29 1.43 243 3.37 33 1.38 3.37
Com2 1.68 312 2.07 1.06 1.96 298 4.76 3.48 3.02 2.06 1.45 0.89
Com3 3.01 2.39 2.24 1.35 1.45 1.47 1.5 291 1.56 215 0.46 532
Comd 1.85 2.05 3.42 0.98 298 2.57 2.11 4.1 6.28 572 2.55 3.33
Comb5 2.64 1.94 3 3.48 2.64 3.01 2.06 2.42 3.35 5.75 4.76 2.16
Comé 232 4.43 3.98 1.9 1.65 233 1.66 3.36 1.9 1.94 2.74 0.98
Com7 3.56 1.65 1.11 6.4 1.77 4.67 3 2.29 1.91 3.23 223 1.5
Com8 4.4 1.57 0.44 4.55 2.48 3.63 1.43 0.61 2.01 1.62 25 1.41
Com9 5.01 4.81 3.64 2.27 1.52 3.34 3.2 2.6 1.87 2.76 3.27 2.01
Com10 0.98 2.68 0.27 1.75 211 2.4 2.71 2.62 1.66 1.65 1.96 1.07

1NATNT 4.46 UARINITUTIUTIBUAIA UMLKY A UULATEYIETIANAS
Tun151auABLATRIABUR LA DS WARLLATBIANNIINIAINY 4 YIUIAIVBINITAIULAAADULN

Talunsdinisveaesiitinisin Fuzzy Logic lU1918AUMIEUNISNS 3 nSEiNSNAas
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Congestion (%)
Bandwidth i : . : Network
Com PIWIAT | VAWIAT | YW@ | YI9IA
(Mbps) (Mbps)
0% 25% 50% 5%

Com1 1000 9.32 11.37 17.69 8.54 1000
Comz2 1000 10.71 14.67 19.27 9.98 1000
Com3 1000 11.52 16.41 18.69 10.28 1000
Com4 1000 11.81 19.62 23.67 10.47 1000
Comb 1000 13.64 16.91 21.62 9.61 1000
Com6 1000 12.97 16.74 19.36 9.68 1000
Com7 1000 10.42 11.25 13.51 8.64 1000
Com8 1000 11.84 13.65 15.28 10.39 1000
Com9 100 81.31 87.28 89.41 73.68 100
Com10 100 85.60 88.41 90.37 77.92 100
Com11 100 88.25 90.67 9357 80.64 100
Com12 100 80.69 83.72 92.58 73.69 100
Com13 100 83.85 93.34 95.83 80.64 100
Com14 100 81.69 91.82 94.96 78.67 100
Com15 100 84.38 91.24 94.42 87.84 100
Com16 100 85.74 90.41 95.48 83.61 100
Com17 10 96.38 98.24 99.42 86.97 10

Com18 10 97.21 98.54 99.66 83.96 10

Com19 10 96.57 97.21 99.98 82.71 10

Com20 10 95.74 96.38 99.54 79.52 10
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Congestion (%)
Bandwidth i : . : Network
Com PIWIAT | VAWIAT | YIWIA1 | Y9IA
(Mbps) (Mbps)
0% 25% 50% 5%

Com1 1000 7.81 9.88 14.71 6.45 1000
Comz2 1000 9.54 12.28 16.85 8.68 1000
Com3 1000 9.12 13.29 15.47 8.72 1000
Com4 1000 10.92 16.87 18.38 8.41 1000
Com5 1000 11.39 14.76 19.68 1.72 1000
Com6 1000 10.96 14.39 17.2 8.84 1000
Com7 1000 8.61 10.38 12.29 7.15 1000
Com8 1000 9.38 11.91 13.41 8.91 1000
Com9 100 79.37 84.62 86.27 70.51 100
Com10 100 83.64 85.96 87.51 74.38 100
Com11 100 85.36 88.12 92.41 78.5 100
Com12 100 77.49 81.51 89.42 70.28 100
Com13 100 82.36 91.38 93.47 78.06 100
Com14 100 79.68 88.67 92.71 76.54 100
Com15 100 82.78 85.27 92.61 79.61 100
Com16 100 83.25 87.82 90.84 80.91 100
Com17 10 92.67 94.27 95.99 83.58 10

Com18 10 95.58 97.29 98.57 81.36 10

Com19 10 94.38 96.17 98.83 80.38 10

Com20 10 93.81 94.39 97.62 76.85 10
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (0%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 1000 9.32 1000 1000 9.32 1000 High Low Gigabit Fast
Com2 1000 10.71 1000 1000 10.71 1000 High Low Gigabit Fast
Com3 1000 11.52 1000 1000 11.52 1000 High Low Gigabit Fast
Comd 1000 11.81 1000 1000 11.81 1000 High Low Gigabit Fast
Comb5 1000 13.64 1000 1000 13.64 1000 High Low Gigabit Fast
Comé 1000 12.97 1000 1000 12.97 1000 High Low Gigabit Fast
Com7 1000 10.42 1000 1000 10.42 1000 High Low Gigabit Fast
Com8 1000 11.84 1000 1000 11.84 1000 High Low Gigabit Fast
Com9 100 81.31 100 100 81.31 100 Low High Fast Ethernet Medium
Com10 100 85.60 100 100 85.60 100 Low High Fast Ethemet | Medium
Com11 100 88.25 100 100 88.25 100 Low High Fast Ethernet Medium
Com12 100 80.69 100 100 80.69 100 Low High Fast Ethernet Medium
Com13 100 83.85 100 100 83.85 100 Low High Fast Ethernet | Medium
Com14 100 81.69 100 100 81.69 100 Low High Fast Ethernet Medium
Com15 100 84.38 100 100 84.38 100 Low High Fast Ethernet Medium
Com16 100 85.74 100 100 85.74 100 Low High Fast Ethernet Medium
Com17 10 96.38 10 10 96.38 10 Low High Ethernet Slow
Com18 10 97.21 10 10 97.21 10 Low High Ethernet Slow
Com19 10 96.57 10 10 96.57 10 Low High Ethernet Slow
Com20 10 95.74 10 10 95.74 10 Low High Ethernet Slow
dl aa 1 | A a X !
13799 4.50 AN 14 ATAITUAUN LLHUV]Lﬂﬂ‘UHI‘IJ“U'N L’Jﬁ’]ﬂ"liﬂ’nlﬁﬁaﬂ 25%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) T
Com Output
(Mbps) (25%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 1000 11.37 1000 1000 11.37 1000 High Low Gigabit Fast
Com2 1000 14.67 1000 1000 14.67 1000 High Low Gigabit Fast
Com3 1000 16.41 1000 1000 16.41 1000 High Low Gigabit Fast
Comd 1000 19.62 1000 1000 19.62 1000 High Low Gigabit Fast
Comb5 1000 16.91 1000 1000 16.91 1000 High Low Gigabit Fast
Comé 1000 16.74 1000 1000 16.74 1000 High Low Gigabit Fast
Com7 1000 11.25 1000 1000 11.25 1000 High Low Gigabit Fast
Com8 1000 13.65 1000 1000 13.65 1000 High Low Gigabit Fast
Com9 100 87.28 100 100 87.28 100 Low High Fast Ethernet Medium
Com10 100 88.41 100 100 88.41 100 Low High Fast Ethernet Medium
Com11 100 90.67 100 100 90.67 100 Low High Fast Ethernet | Medium
Com12 100 83.72 100 100 83.72 100 Low High Fast Ethernet Medium
Com13 100 93.34 100 100 93.34 100 Low High Fast Ethernet | Medium
Com14 100 91.82 100 100 91.82 100 Low High Fast Ethernet Medium
Com15 100 91.24 100 100 91.24 100 Low High Fast Ethernet Medium
Com16 100 90.41 100 100 90.41 100 Low High Fast Ethernet Medium
Com17 10 98.24 10 10 98.24 10 Low High Ethernet Slow
Com18 10 98.54 10 10 98.54 10 Low High Ethernet Slow
Com19 10 97.21 10 10 97.21 10 Low High Ethernet Slow
Com20 10 96.38 10 10 96.38 10 Low High Ethernet Slow
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (50%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 1000 17.69 1000 1000 17.69 1000 High Low Gigabit Fast
Com2 1000 19.27 1000 1000 19.27 1000 High Low Gigabit Fast
Com3 1000 18.69 1000 1000 18.69 1000 High Low Gigabit Fast
Comd 1000 23.67 1000 1000 23.67 1000 High Low Gigabit Fast
Comb5 1000 21.62 1000 1000 21.62 1000 High Low Gigabit Fast
Comé 1000 19.36 1000 1000 19.36 1000 High Low Gigabit Fast
Com7 1000 13.51 1000 1000 13.51 1000 High Low Gigabit Fast
Com8 1000 15.28 1000 1000 15.28 1000 High Low Gigabit Fast
Com9 100 89.41 100 100 89.41 100 Low High Fast Ethernet Medium
Com10 100 90.37 100 100 90.37 100 Low High Fast Ethernet | Medium
Com11 100 93.57 100 100 93.57 100 Low High Fast Ethernet | Medium
Com12 100 92.58 100 100 92.58 100 Low High Fast Ethernet Medium
Com13 100 95.83 100 100 95.83 100 Low High Fast Ethernet | Medium
Com14 100 94.96 100 100 94.96 100 Low High Fast Ethernet Medium
Com15 100 94.42 100 100 94.42 100 Low High Fast Ethernet Medium
Com16 100 95.48 100 100 95.48 100 Low High Fast Ethernet Medium
Com17 10 99.42 10 10 99.42 10 Low High Ethernet Slow
Com18 10 99.66 10 10 99.66 10 Low High Ethernet Slow
Com19 10 99.98 10 10 99.98 10 Low High Ethernet Slow
Com20 10 99.54 10 10 99.54 10 Low High Ethernet Slow
dl aa ' A a X 1
1399 4.52 AN 14 AIAITURUILUUN Lﬂmu’l‘ummmm 'iﬂ’]')‘lﬁ‘ﬁaﬂ 5%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) T
Com Output
(Mbps) (75%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 1000 8.54 1000 1000 8.54 1000 High Low Gigabit Fast
Com2 1000 9.98 1000 1000 9.98 1000 High Low Gigabit Fast
Com3 1000 10.28 1000 1000 10.28 1000 High Low Gigabit Fast
Comd 1000 10.47 1000 1000 10.47 1000 High Low Gigabit Fast
Comb5 1000 9.61 1000 1000 9.61 1000 High Low Gigabit Fast
Comé 1000 9.68 1000 1000 9.68 1000 High Low Gigabit Fast
Com7 1000 8.64 1000 1000 8.64 1000 High Low Gigabit Fast
Com8 1000 10.39 1000 1000 10.39 1000 High Low Gigabit Fast
Com9 100 73.68 100 100 73.68 100 Low Medium Fast Ethernet Medium
Com10 100 77.92 100 100 77.92 100 Low High Fast Ethernet Medium
Com11 100 80.64 100 100 80.64 100 Low High Fast Ethernet Medium
Com12 100 73.69 100 100 73.69 100 Low Medium Fast Ethernet Medium
Com13 100 80.64 100 100 80.64 100 Low High Fast Ethernet | Medium
Com14 100 78.67 100 100 78.67 100 Low High Fast Ethernet Medium
Com15 100 87.84 100 100 87.84 100 Low High Fast Ethernet Medium
Com16 100 83.61 100 100 83.61 100 Low High Fast Ethernet Medium
Com17 10 86.97 10 10 86.97 10 Low High Ethernet Slow
Com18 10 83.96 10 10 83.96 10 Low High Ethernet Slow
Com19 10 82.71 10 10 82.71 10 Low High Ethernet Slow
Com20 10 79.52 10 10 79.52 10 Low High Ethernet Slow
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Congestion (%)
Com : - : :
639381 0% B934 25% 639981 50% BI9IIA1 75%
Com1 1.51 1.49 2.98 2.09
Com2 1.17 2.39 2.42 1.3
Com3 2.4 3.12 3.22 1.56
Comid 0.89 2.75 5.29 2.06
Comb 2.25 2.15 1.94 1.89
Comé 2.01 2.35 2.16 0.84
ComT 1.81 0.87 1.22 1.49
Com8 2.46 1.74 1.87 1.48
Com9 1.94 2.66 3.14 3.17
Com10 1.96 2.45 2.86 3.54
Com11 2.89 2.55 1.16 2.14
Com12 3.2 2.21 3.16 3.41
Com13 1.49 1.96 2.36 2.58
Com14 2.01 Zidl> 2.25 2.13
Com15 1.6 5.97 1.81 1.23
Com16 2.49 2.59 4.64 2.7
Com17 3.71 3.97 3.43 3.39
Com18 1.63 1.25 1.09 2.6
Com19 2.19 1.04 1.15 2.33
Com20 1.93 1.99 1.92 2.67
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Congestion (%)
Bandwidth i : . : Network
Com PIWIAT | VAWIAT | YIWIA1 | Y9IA
(Mbps) (Mbps)
0% 25% 50% 5%

Com1 100 82.74 87.85 91.51 73.97 100
Comz2 100 86.82 87.41 92.37 73.49 100
Com3 100 85.91 88.64 94.67 77.29 100
Com4 100 84.68 87.74 90.41 79.39 100
Com5 100 82.38 85.64 91.68 78.39 100
Com6 100 89.37 92.43 96.28 73.92 100
Com7 100 88.38 93.64 95.81 76.94 100
Com8 100 90.67 95.28 97.61 83.94 100
Com9 100 87.35 89.27 92.84 80.99 100
Com10 100 84.97 87.24 93.28 79.37 100
Com11 100 83.51 85.69 92.74 79.65 100
Com12 100 81.68 83.57 90.25 78.64 100
Com13 1000 13.64 15.93 19.78 9.67 1000
Com14 1000 11.43 13.85 17.68 8.67 1000
Com15 1000 11.68 15.94 18.91 8.61 1000
Com16 1000 13.82 16.96 19.67 9.64 1000
Com17 10 94.64 95.38 99.54 88.36 10

Com18 10 96.34 97.52 99.26 89.36 10

Com19 10 95.92 97.71 99.64 87.63 10

Com20 10 95.63 96.82 99.41 85.58 10
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Congestion (%)
Bandwidth i : . : Network
Com PIWIAT | VAWIAT | YIWIA1 | Y9IA
(Mbps) (Mbps)
0% 25% 50% 5%

Com1 100 81.45 84.91 88.73 70.94 100
Comz2 100 84.27 85.91 89.61 70.34 100
Com3 100 83.64 86.19 93.54 75.72 100
Com4 100 82.62 85.67 88.29 75.92 100
Comb 100 80.27 83.68 89.52 7691 100
Com6 100 87.98 89.17 94.63 7291 100
Com7 100 86.57 91.62 9351 73.65 100
Com8 100 89.38 93.51 95.62 80.65 100
Com9 100 85.67 87.92 90.74 78.38 100
Com10 100 82.71 84.39 90.83 77.68 100
Com11 100 80.61 82.67 89.92 76.51 100
Com12 100 79.13 81.67 87.57 76.14 100
Com13 1000 11.84 13.47 18.64 7.95 1000
Com14 1000 9.41 12.98 15.29 7.26 1000
Com15 1000 9.38 14.68 16.93 7.28 1000
Com16 1000 10.57 14.38 17.94 8.67 1000
Com17 10 92.67 93.68 97.76 85.57 10

Com18 10 94.69 95.94 97.38 86.68 10

Com19 10 92.98 94.26 97.92 85.99 10

Com20 10 93.64 95.68 97.63 83.95 10
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (0%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 100 82.74 100 100 82.74 100 Low High Fast Ethernet | Medium
Com2 100 86.82 100 100 86.82 100 Low High Fast Ethernet | Medium
Com3 100 85.91 100 100 85.91 100 Low High Fast Ethernet | Medium
Com4 100 84.68 100 100 84.68 100 Low High Fast Ethernet | Medium
Comb5 100 82.38 100 100 82.38 100 Low High Fast Ethernet Medium
Comé 100 89.37 100 100 89.37 100 Low High Fast Ethernet Medium
Com7 100 88.38 100 100 88.38 100 Low High Fast Ethernet Medium
Com8 100 90.67 100 100 90.67 100 Low High Fast Ethernet Medium
Com9 100 87.35 100 100 87.35 100 Low High Fast Ethernet Medium
Com10 100 84.97 100 100 84.97 100 Low High Fast Ethernet | Medium
Com11 100 83.51 100 100 83.51 100 Low High Fast Ethernet | Medium
Com12 100 81.68 100 100 81.68 100 Low High Fast Ethernet Medium
Com13 1000 13.64 1000 1000 13.64 1000 High Low Gigabit Fast
Com14 1000 11.43 1000 1000 11.43 1000 High Low Gigabit Fast
Com15 1000 11.68 1000 1000 11.68 1000 High Low Gigabit Fast
Com16 1000 13.82 1000 1000 13.82 1000 High Low Gigabit Fast
Com17 10 94.64 10 10 94.64 10 Low High Ethernet Slow
Com18 10 96.34 10 10 96.34 10 Low High Ethernet Slow
Com19 10 95.92 10 10 95.92 10 Low High Ethernet Slow
Com20 10 95.63 10 10 95.63 10 Low High Ethernet Slow
dl aa ' | A a X !
M3 4.57 AFUN 16 ATAITUARUILLUUN Lﬂﬂ?ﬁﬂu‘lﬂx‘i Lammimaﬂmam 25%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) T
Com Output
(Mbps) (25%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 100 87.85 100 100 87.85 100 Low High Fast Ethernet Medium
Com2 100 87.41 100 100 87.41 100 Low High Fast Ethernet | Medium
Com3 100 88.64 100 100 88.64 100 Low High Fast Etheret | Medium
Comd 100 87.74 100 100 87.74 100 Low High Fast Ethernet Medium
Com5 100 85.64 100 100 85.64 100 Low High Fast Ethemnet | Medium
Comé 100 92.43 100 100 92.43 100 Low High Fast Ethernet Medium
Com7 100 93.64 100 100 93.64 100 Low High Fast Ethernet Medium
Com8 100 95.28 100 100 95.28 100 Low High Fast Ethernet Medium
Com9 100 89.27 100 100 89.27 100 Low High Fast Ethernet Medium
Com10 100 87.24 100 100 87.24 100 Low High Fast Ethernet Medium
Com11 100 85.69 100 100 85.69 100 Low High Fast Ethernet | Medium
Com12 100 83.57 100 100 83.57 100 Low High Fast Ethernet | Medium
Com13 1000 1593 1000 1000 15.93 1000 High Low Gigabit Fast
Com14d 1000 13.85 1000 1000 13.85 1000 High Low Gigabit Fast
Com15 1000 15.94 1000 1000 15.94 1000 High Low Gigabit Fast
Com16 1000 16.96 1000 1000 16.96 1000 High Low Gigabit Fast
Com17 10 95.38 10 10 95.38 10 Low High Ethernet Slow
Com18 10 97.52 10 10 97.52 10 Low High Ethernet Slow
Com19 10 97.71 10 10 97.71 10 Low High Ethernet Slow
Com20 10 96.82 10 10 96.82 10 Low High Ethernet Slow
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (50%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 100 91.51 100 100 91.51 100 Low High Fast Ethernet | Medium
Com2 100 92.37 100 100 92.37 100 Low High Fast Ethernet | Medium
Com3 100 94.67 100 100 94.67 100 Low High Fast Ethernet | Medium
Com4 100 90.41 100 100 90.41 100 Low High Fast Ethernet | Medium
Comb5 100 91.68 100 100 91.68 100 Low High Fast Ethernet Medium
Comé 100 96.28 100 100 96.28 100 Low High Fast Ethernet Medium
Com7 100 95.81 100 100 95.81 100 Low High Fast Ethernet Medium
Com8 100 97.61 100 100 97.61 100 Low High Fast Ethernet Medium
Com9 100 92.84 100 100 92.84 100 Low High Fast Ethernet Medium
Com10 100 93.28 100 100 93.28 100 Low High Fast Ethernet | Medium
Com11 100 92.74 100 100 92.74 100 Low High Fast Ethernet Medium
Com12 100 90.25 100 100 90.25 100 Low High Fast Ethernet Medium
Com13 1000 19.78 1000 1000 19.78 1000 High Low Gigabit Fast
Com14 1000 17.68 1000 1000 17.68 1000 High Low Gigabit Fast
Com15 1000 1891 1000 1000 18.91 1000 High Low Gigabit Fast
Com16 1000 19.67 1000 1000 19.67 1000 High Low Gigabit Fast
Com17 10 99.54 10 10 99.54 10 Low High Ethernet Slow
Com18 10 99.26 10 10 99.26 10 Low High Ethernet Slow
Com19 10 99.64 10 10 99.64 10 Low High Ethernet Slow
Com20 10 99.41 10 10 99.41 10 Low High Ethernet Slow
dl aa ' A a X 1
A15197 4.59 NSEN 16 ANANNTILLLTANATUlNYTIIaIN1TANEan 75%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) T
Com Output
(Mbps) (75%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 100 73.97 100 100 73.97 100 Low Medium Fast Ethernet Medium
Com2 100 73.49 100 100 73.49 100 Low Medium Fast Ethernet | Medium
Com3 100 77.29 100 100 77.29 100 Low High Fast Etheret | Medium
Comé4 100 79.39 100 100 79.39 100 Low High Fast Etheret | Medium
Com5 100 78.39 100 100 78.39 100 Low High Fast Ethemnet | Medium
Comé6 100 73.92 100 100 73.92 100 Low Medium Fast Ethernet Medium
Com7 100 76.94 100 100 76.94 100 Low High Fast Ethernet Medium
Com8 100 83.94 100 100 83.94 100 Low High Fast Ethernet Medium
Com9 100 80.99 100 100 80.99 100 Low High Fast Ethernet Medium
Com10 100 79.37 100 100 79.37 100 Low High Fast Ethernet Medium
Com11 100 79.65 100 100 79.65 100 Low High Fast Ethernet | Medium
Com12 100 78.64 100 100 78.64 100 Low High Fast Ethernet Medium
Com13 1000 9.67 1000 1000 9.67 1000 High Low Gigabit Fast
Com14 1000 8.67 1000 1000 8.67 1000 High Low Gigabit Fast
Com15 1000 8.61 1000 1000 8.61 1000 High Low Gigabit Fast
Com16 1000 9.64 1000 1000 9.64 1000 High Low Gigabit Fast
Com17 10 88.36 10 10 88.36 10 Low High Ethernet Slow
Com18 10 89.36 10 10 89.36 10 Low High Ethernet Slow
Com19 10 87.63 10 10 87.63 10 Low High Ethernet Slow
Com20 10 85.58 10 10 85.58 10 Low High Ethernet Slow
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Congestion (%)
Com : - : :
639381 0% B934 25% 639981 50% BI9IIA1 75%
Com1 1.29 2.94 2.78 3.03
Com2 2.55 1.5 2.76 3.15
Com3 2.27 2.45 1.13 1.57
Comid 2.06 2.07 2.12 3.47
Comb 2.11 1.96 2.16 1.48
Comé 1.39 3.26 1.65 1.01
ComT 1.81 2.02 2.3 3.29
Com8 1.29 1.77 1.99 3.29
Com9 1.68 1.35 2.1 2.61
Com10 2.26 2.85 2.45 1.69
Com11 2.9 3.02 2.82 3.14
Com12 2.55 1.9 2.68 2.5
Com13 1.8 2.46 1.14 1.72
Com14 2.02 0.87 2.39 1.41
Com15 2.3 1.26 1.98 1.33
Com16 3.25 2.58 1.73 0.97
Com17 1.97 1.7 1.78 2.79
Com18 1.65 1.58 1.88 2.68
Com19 2.94 3.45 1.72 1.64
Com20 1.99 1.14 1.78 1.63
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Congestion (%)
Bandwidth i : . : Network
Com PIWIAT | VAWIAT | YIWIA1 | Y9IA
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 10 98.69 99.41 99.98 82.67 10
Comz2 10 97.64 98.67 99.99 83.68 10
Com3 10 97.37 98.97 99.99 82.41 10
Com4 10 97.98 98.98 99.98 84.39 10
Com5 10 95.97 97.65 99.97 81.37 10
Com6 10 96.28 97.47 99.79 83.61 10
Com7 10 95.94 96.38 99.38 84.62 10
Com8 10 95.28 96.71 99.45 83.91 10
Com9 1000 13.69 14.74 22.36 9.83 1000
Com10 1000 13.68 16.68 20.69 9.01 1000
Com11 1000 12.68 15.28 22.64 9.65 1000
Com12 1000 11.38 15.64 20.67 9.87 1000
Com13 1000 11.97 14.62 16.97 9.36 1000
Com14 1000 10.68 13.97 19.64 9.14 1000
Com15 1000 11.68 15.67 21.68 10.68 1000
Com16 1000 12.68 14.69 19.65 9.67 1000
Com17 100 91.67 93.71 95.97 84.64 100
Com18 100 91.81 94.68 96.74 84.67 100
Com19 100 90.62 93.68 96.61 83.89 100
Com20 100 89.37 92.54 97.35 86.39 100
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Congestion (%)
Bandwidth i : . : Network
Com PIWIAT | VAWIAT | YIWIA1 | Y9IA
(Mbps) (Mbps)
0% 25% 50% 5%
Com1 10 96.88 98.84 98.97 80.65 10
Comz2 10 95.67 97.25 98.54 81.37 10
Com3 10 96.38 98.67 98.97 80.38 10
Com4 10 97.25 97.59 98.84 82.61 10
Com5 10 94.38 96.27 98.41 79.61 10
Com6 10 91.37 94.68 98.62 82.68 10
Com7 10 92.69 94.61 97.36 82.67 10
Com8 10 93.67 95.32 96.91 81.28 10
Com9 1000 11.62 13.69 20.61 8.31 1000
Com10 1000 9.84 14.27 18.28 8.52 1000
Com11 1000 9.35 13.98 20.67 8.67 1000
Com12 1000 8.69 9.24 14.39 8.31 1000
Com13 1000 9.98 12.69 15.93 8.53 1000
Com14 1000 9.85 12.32 18.14 7.96 1000
Com15 1000 10.24 13.54 19.95 9.13 1000
Com16 1000 10.61 12.68 18.37 7.58 1000
Com17 100 89.39 90.67 93.69 82.87 100
Com18 100 89.71 92.69 94.87 83.14 100
Com19 100 89.24 92.57 95.72 81.57 100
Com20 100 87.91 90.67 95.61 84.63 100
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (0%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 10 98.69 10 10 98.69 10 Low High Ethernet Slow
Com2 10 97.64 10 10 97.64 10 Low High Ethernet Slow
Com3 10 97.37 10 10 97.37 10 Low High Ethernet Slow
Com4 10 97.98 10 10 97.98 10 Low High Ethernet Slow
Comb5 10 95.97 10 10 95.97 10 Low High Ethernet Slow
Comé 10 96.28 10 10 96.28 10 Low High Ethernet Slow
Com7 10 95.94 10 10 95.94 10 Low High Ethernet Slow
Com8 10 95.28 10 10 95.28 10 Low High Ethernet Slow
Com9 1000 13.69 1000 1000 13.69 1000 High Low Gigabit Fast
Com10 1000 13.68 1000 1000 13.68 1000 High Low Gigabit Fast
Com11 1000 12.68 1000 1000 12.68 1000 High Low Gigabit Fast
Com12 1000 11.38 1000 1000 11.38 1000 High Low Gigabit Fast
Com13 1000 11.97 1000 1000 11.97 1000 High Low Gigabit Fast
Com14 1000 10.68 1000 1000 10.68 1000 High Low Gigabit Fast
Com15 1000 11.68 1000 1000 11.68 1000 High Low Gigabit Fast
Com16 1000 12.68 1000 1000 12.68 1000 High Low Gigabit Fast
Com17 100 91.67 100 100 91.67 100 Low High Fast Ethernet Medium
Com18 100 91.81 100 100 91.81 100 Low High Fast Ethemnet | Medium
Com19 100 90.62 100 100 90.62 100 Low High Fast Ethernet | Medium
Com20 100 89.37 100 100 89.37 100 Low High Fast Ethernet | Medium
::4' aa ' A a X 1
A15197 4.64 NSEN 18 ANANTILLLTNATUlNYIIaINITANEIaR 25%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) T
Com Output
(Mbps) (25%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 10 99.41 10 10 99.41 10 Low High Ethernet Slow
Com2 10 98.67 10 10 98.67 10 Low High Ethernet Slow
Com3 10 98.97 10 10 98.97 10 Low High Ethernet Slow
Comé4 10 98.98 10 10 98.98 10 Low High Ethernet Slow
Com5 10 97.65 10 10 97.65 10 Low High Ethernet Slow
Comé 10 97.47 10 10 97.47 10 Low High Ethernet Slow
Com7 10 96.38 10 10 96.38 10 Low High Ethernet Slow
Com8 10 96.71 10 10 96.71 10 Low High Ethernet Slow
Com9 1000 14.74 1000 1000 14.74 1000 High Low Gigabit Fast
Com10 1000 16.68 1000 1000 16.68 1000 High Low Gigabit Fast
Com11 1000 15.28 1000 1000 15.28 1000 High Low Gigabit Fast
Com12 1000 15.64 1000 1000 15.64 1000 High Low Gigabit Fast
Com13 1000 14.62 1000 1000 14.62 1000 High Low Gigabit Fast
Com14d 1000 13.97 1000 1000 13.97 1000 High Low Gigabit Fast
Com15 1000 15.67 1000 1000 15.67 1000 High Low Gigabit Fast
Com16 1000 14.69 1000 1000 14.69 1000 High Low Gigabit Fast
Com17 100 93.71 100 100 93.71 100 Low High Fast Ethernet Medium
Com18 100 94.68 100 100 94.68 100 Low High Fast Ethernet Medium
Com19 100 93.68 100 100 93.68 100 Low High Fast Ethernet | Medium
Com20 100 92.54 100 100 92.54 100 Low High Fast Ethernet Medium
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Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) Fuzzy
Com Output
(Mbps) (50%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 10 99.98 10 10 99.98 10 Low High Ethernet Slow
Com2 10 99.99 10 10 99.99 10 Low High Ethernet Slow
Com3 10 99.99 10 10 99.99 10 Low High Ethernet Slow
Com4 10 99.98 10 10 99.98 10 Low High Ethernet Slow
Comb5 10 99.97 10 10 99.97 10 Low High Ethernet Slow
Comé 10 99.79 10 10 99.79 10 Low High Ethernet Slow
Com7 10 99.38 10 10 99.38 10 Low High Ethernet Slow
Com8 10 99.45 10 10 99.45 10 Low High Ethernet Slow
Com9 1000 22.36 1000 1000 22.36 1000 High Low Gigabit Fast
Com10 1000 20.69 1000 1000 20.69 1000 High Low Gigabit Fast
Com11 1000 22.64 1000 1000 22.64 1000 High Low Gigabit Fast
Com12 1000 20.67 1000 1000 20.67 1000 High Low Gigabit Fast
Com13 1000 16.97 1000 1000 16.97 1000 High Low Gigabit Fast
Com14 1000 19.64 1000 1000 19.64 1000 High Low Gigabit Fast
Com15 1000 21.68 1000 1000 21.68 1000 High Low Gigabit Fast
Com16 1000 19.65 1000 1000 19.65 1000 High Low Gigabit Fast
Com17 100 95.97 100 100 95.97 100 Low High Fast Ethernet Medium
Com18 100 96.74 100 100 96.74 100 Low High Fast Ethemnet | Medium
Com19 100 96.61 100 100 96.61 100 Low High Fast Ethernet | Medium
Com20 100 97.35 100 100 97.35 100 Low High Fast Ethernet | Medium
::4' aa ' A a X 1
A15197 4.66 NSEN 21 ANANTILLLTANATUlLNYIIaINTANTaR 75%
Bandwidth | Congestion | Network Fuzzy Input Fuzzy Condition (Rule) T
Com Output
(Mbps) (75%) (Mbps)
Bandwidth | Congestion | Network | Bandwidth | Congestion Network Path
Com1 10 82.67 10 10 82.67 10 Low High Ethernet Slow
Com2 10 83.68 10 10 83.68 10 Low High Ethernet Slow
Com3 10 82.41 10 10 82.41 10 Low High Ethernet Slow
Comé4 10 84.39 10 10 84.39 10 Low High Ethernet Slow
Com5 10 81.37 10 10 81.37 10 Low High Ethernet Slow
Comé 10 83.61 10 10 83.61 10 Low High Ethernet Slow
Com7 10 84.62 10 10 84.62 10 Low High Ethernet Slow
Com8 10 83.91 10 10 83.91 10 Low High Ethernet Slow
Com9 1000 9.83 1000 1000 9.83 1000 High Low Gigabit Fast
Com10 1000 9.01 1000 1000 9.01 1000 High Low Gigabit Fast
Com11 1000 9.65 1000 1000 9.65 1000 High Low Gigabit Fast
Com12 1000 9.87 1000 1000 9.87 1000 High Low Gigabit Fast
Com13 1000 9.36 1000 1000 9.36 1000 High Low Gigabit Fast
Com14d 1000 9.14 1000 1000 9.14 1000 High Low Gigabit Fast
Com15 1000 10.68 1000 1000 10.68 1000 High Low Gigabit Fast
Com16 1000 9.67 1000 1000 9.67 1000 High Low Gigabit Fast
Com17 100 84.64 100 100 84.64 100 Low High Fast Ethernet Medium
Com18 100 84.67 100 100 84.67 100 Low High Fast Ethernet Medium
Com19 100 83.89 100 100 83.89 100 Low High Fast Ethernet | Medium
Com20 100 86.39 100 100 86.39 100 Low High Fast Ethernet | Medium
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Congestion (%)
Com : - : :
639381 0% B934 25% 639981 50% BI9IIA1 75%
Com1 1.81 0.57 1.01 2.02
Com2 1.97 1.42 1.45 2.31
Com3 0.99 0.3 1.02 2.03
Comid 0.73 1.39 1.14 1.78
Comb 1.59 1.38 1.56 1.76
Comé 491 2.79 1.17 0.93
ComT 3.25 1.77 2.02 1.95
Com8 1.61 1.39 2.54 2.63
Com9 2.07 1.05 1.75 1.52
Com10 3.84 2.41 2.41 0.49
Com11 3.33 1.3 1.97 0.98
Com12 2.69 6.4 6.28 1.56
Com13 1.99 1.93 1.04 0.83
Com14 0.83 1.65 1.5 1.18
Com15 1.44 2.13 1.73 1.55
Com16 2.07 2.01 1.28 2.09
Com17 2.28 3.04 2.28 1.77
Com18 2.1 1.99 1.87 1.53
Com19 1.38 1.11 0.89 2.32
Com20 1.46 1.87 1.74 1.76
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ngitugIu (Rule Based) wdadn Matlab Tunisinszndendunianmanniilvan

Tnduwuu P2P

M13719% n.1 ReuluwazngAiuANves Fuzzy

a9y ng) Path

1 If (Bandwidth is Low) and (Congestion is Low) and (Network is | Slow

Ethernet) then (Fuzzy Output is Slow)

2 | If (Bandwidth is Low) and (Congestion is Low) and (Network is | Medium
Fastethernet) then (Path is Medium)

3 | If (Bandwidth is Low) and (Congestion is Low) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

4 | If (Bandwidth is Low) and (Congestion is Medium) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

5 | If (Bandwidth is Low) and (Congestion is Medium) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)

6 | If (Bandwidth is Low) and (Congestion is Medium) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

7 | If (Bandwidth is Low) and (Congestion is Hight) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

8 | If (Bandwidth is Low) and (Congestion is Hight) and (Network is | Medium

Fastethernet) then (Fuzzy Output is Medium)

9 | If (Bandwidth is Low) and (Congestion is Hight) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

10 | If (Bandwidth is Medium) and (Congestion is Low) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

11 | If (Bandwidth is Medium) and (Congestion is Low) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)

12 | If (Bandwidth is Medium) and (Congestion is Low) and (Network is | Fast

Gigabit) then (Fuzzy Output is Fast)




M13719% n.1 ReuluiazngAiuauued Fuzzy (sie)
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a1fu ng) Path

13 | If (Bandwidth is Medium) and (Congestion is Medium) and | Slow
(Network is Ethernet) then (Fuzzy Output ath is Slow)

14 | If (Bandwidth is Medium) and (Congestion is Medium) and | Medium
(Network is Fastethernet) then (Fuzzy Output is Medium)

15 | If (Bandwidth is Medium) and (Congestion is Medium) and | Fast
(Network is Gigabit) then (Fuzzy Output is Fast)

16 | If (Bandwidth is Medium) and (Congestion is Hight) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

17 | If (Bandwidth is medium) and (Congestion is hight) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)

18 | If (Bandwidth is Medium) and (Congestion is Hight) and (Network is | Flow
Gigabit) then (Fuzzy Output is Fast)

19 | If (Bandwidth is Hight) and (Congestion is Low) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

20 | If (Bandwidth is Hight) and (Congestion is Low) and (Network is | Medium
fastethernet) then (Fuzzy Output is Medium)

21 | If (Bandwidth is Hight) and (Congestion is Low) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

22 | If (Bandwidth is Hight) and (Congestion is Medium) and (Network is | Slow
Ethernet) then (Fuzzy Output is Slow)

23 | If (Bandwidth is Hight) and (Congestion is Medium) and (Network is | Medium
Fastethernet) then (Fuzzy Output is Medium)

24 | If (Bandwidth is Hight) and (Congestion is Medium) and (Network is | Fast
Gigabit) then (Fuzzy Output is Fast)

25 | If (Bandwidth is Hight) and (Congestion is Hight) and (Network | Slow

is Ethernet) then (Fuzzy Output is Slow)
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M13719% n.1 Reuluwazngaiunue

A10U Path

26 | If (Bandwidth is Hig
is Fastethernet) ="
27 | If (Bandwidth is +
is Gigabit) then 'A

s Hight) and (Network | Medium

fium)

ight) and (Network | Fast







133

[System]
Name='"network'
Type="mamdani'
Version=2.0
Numinputs=3
NumOutputs=1
NumRules=27
AndMethod="min'
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MF1='ethernet"'trapmf,[0 0 10 1C
MF2='fastethernet"'trapmf’,[11 1
MF3='gigabit"'trapmf’,[101 101

[Outputl]
Name='Path'
Range=[0 25]
NumMFs=
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312,2(1):1
313,3(1):1
321,1(1):1
322,2(1):1
323,3(1):1
331,1(1:1
332,2(1):1



	001 ปกสารนิพนธ์ภาษาไทย
	002 ปกสารนิพนธ์ภาษาอังกฤษ
	003 ใบหน้าอนุมัติสารนิพนธ์
	004 บทคัดย่อสารนิพนธ์ภาษาไทย
	005 บทคัดย่อสารนิพนธ์ภาษาอังกฤษ
	006 กิตติกรรมประกาศ
	007 สารบัญ
	008 สารบัญตาราง
	009 สารบัญรูป
	010 บทที่  1
	010 บทที่  2
	010 บทที่  3
	010 บทที่  4
	010 บทที่  5
	011 บรรณานุกรม
	012 ภาคผนวก
	013 ประวัติย่อผู้วิจัย

