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With the increasing popularity of the Internet, a web site with a single web server is
inadequate for handling all of the incoming simultaneous requests. To overcome this
problem, multiple web servers are used to improve performance and stability of the
systems. However, the most popular request distribution, DNS Round Robin scheme, is
not efficient enough to support a very large number of requests because clients from the
same network will send requests to the same server. This may cause the server to be

overloaded and no longer able to serve other requests.

In this thesis, we have studied a new request distribution scheme, which allows the
web servers to use the content of the requests and the load information of the other web
servers to redirect the requests to the web servers that have the requested document in
the buffer. This will decrease disk access time and reduce clients’ waiting time. We have
used NS2 to simulate network environment for comparing the performance of the servers
that use our scheme and the servers that use DNS Round Robin under usage patterns
from the logs of www.pantip.com and www.thaisecondhand.com. The result of the
simulation shows that-our scheme can increase hit'rate of web servers and decrease disk
access time as well as response time. Moreover, it can improve web servers’ capability to

serve more requests than DNS-Round Robin scheme.
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10

o fmuaAi ol Aumbinssrtn et 1 fAagiit 2.2

Bit Vector V
/>z
Hash_key[0] = P1
1]
Hash_key[1] = P2
m bits
Hash_key[2] = P3 —
Hash_key[3] = P4.
1]

1 2.2 nrsunuprludeyaagidwies

2. nismsvaseutayanisiasue ludeyaasivivaes

nsasIRaalanideyanisiesanludayaagiiininesvselaii ax 1495

u

o

wanfunsa¥wdeyaaglinimaes aunseivldrnssativasdeyaagltinmas
v

2’/ =X = = 1 o 1 = o ¥ o o
ANUUANLLTELEUIY 4 AuuUaassIliuesteyadldWiWesinng
nuuar iy 1 viseld dannaunsnssttinly inisinuueaflu 1wk
whaziifeyaenaistiulutivines uwsdi o drumisnssaiilaliaiu 0 duine

Tiideyanisfevaativludeyaagiivives

2.1.4 Content-based Routing [3,9,12]

Content-pased:: Routing 8 | nasnszanensiese liduduid@snnessng 1 o
WA9EUIANLL M VBINNI TS waznIzafanisiesreNiitlanwiiewinllduiy
ac s o & aad Y A °o o P T T < o -
dinefineaiu Tslarlinanne aimimnindeyaniedluiiefneundulilaaieus
iun  Iasendendnnisidnnisdndedeyaenansuiinesiinazidandanisdndedeya

ananslupan AegLn 2.3



1"

d

/&&&—» A
&&@@&—’ Distributor Web Server A
ome—/on

Web Server B

g

=i v = X %
ETJ‘V] 2.3 ﬂ']?ﬂ?gqqﬁlﬂq??@\ﬂﬂﬂwqq?m']@']ﬂLuﬂﬂqm‘ﬂ\‘]ﬂqﬁ\?ﬂﬂm@

ANy 2.3 Waleaeusdinisfesaadnninds  Fansyaaazinuinniunis¥es
av99lAalaus LarnIrananissesta llsadu@snnasinazsinlngnansninannitiaviues
v di ] v aid é’ = o dl a 6 6 o = o o :J/
nsfasre iwadenissesaeniiiemeanulihlszinananidinnasdamaiy Ay yn

ns¥esan X avdallfudinines A uaznnnisiesue Y, Z azdslliuisnines B

215 mfiefmsquu,mu,anLﬂﬁﬂu**ﬁ"agaamwm&zmuswhu%ﬂLf;@%
dinasusazitazfiaduanitasudiayaan NN ssauiy paidagyanay
d‘ ?:/ £ 1 o t% a s I's QI 49{ o =X =
waniasuiuazsaslinnldidan1nnizauaeadsnnasiintunnniin A9ATTHNNT
dl % o 1 dl o [~ 1 i’/ [ o %
wanilasudayatuwinnandumingg  Ingeidenannisuidouinisnszantnseauni
WLILNNTANAANITZIULLLINGZANE [5]

Auue WESH A THANINANINUARANFANAY 3 00U AR ANTNANTANULAS,
ANTNATLULNUNAT WAZENINATIUNIN IAENNTAIULAANTALLN (Threshold) 2 AN
Aa TL (Aias) waz TH (A1) TUN1TWLNADIULaEN Bash LI A8 AINENILDRADE)
N199N191920ANALATAINENIUNIARENNNASLTZNIANADE  TININUUARNITNANILI

a o 'S o dl o dil
NG LA eV BT BT NE T i
o @nefegluan nnnszeudes e LI dasndivzewindy TL
o @iinefaluan wnnszaiuthunass Wa Li'uanngn TL was-LI deandnvse
Wiy TH
o @fnafagluaniwnnszauuin Wa LI nngn TH
v 1 i
anurrearad e fiuaznlanunladlmufianiesiagn 2.4 W L unuanw
N9UERY  H WNUANINANTEIUNIN Al nawasuudasananiuzainaninnnse
L4 3| % dl
ulesiluganinnnszaulunanasunueee LH - waznsidasuulasaniuzaingnin

MM32UNNIRAN NN TR RN AR ZUNWAGE HL



12

(J—=—
— () Je—

51 2.4 Anslasunlasaniuzaeadsiinas

angd 2.4 wassWidindnalasumlasan nnnssauindullldieuun - Ao

L->LH, LH->L, LH->H, H->HL, HL->H, HL->L asg4lafinn suidaiiazaulagninnisy
NuNasuwlag 2 a07uzvingu Ae

dl a6 6 lﬂl

® | H->H AN WD TSN D T AR NN INN 21BN WN AT BENIN

A3ZUNID RN ARNANIRIL AIUEDIUZANNANINANTLINULRE  LAZANN

al d%/ = o v Aa e ol dl

MTSUANNTY 7] AURANINNITEUNIN I WS Ine AN NNNTTIun

ARUIINNIN WA

® HL->L Feanuzraadmnesalasuainan waiszauunatadduanm
Mszetian TaefAeINMIs L AEUERUZANENNANTINN  WAZANINANTS
UAARY AURANINNNTZLTeY P IFESWne LA udNaI1udn

e Wedslneflaianalaeunlasgniusly 2 gonusdnediuude  Aesdecd

nsudsliE e fauinaniuzaesiowy  walfidudeyalunisdndulanszaianiszau

o

lusa@sninasinausalll

2.1.6 vauLady ( NS-2 : Network Simulator version 2) [16]

a 3

uadyiluteniuasldluldseaiud  (VINT)  Waldanaesnismieausesseuy

1 1
A 1 = [

wiradne Iasdihungaaaltlsmeiny Aaianazyinlsfinannudnealuni9aaaniesuszLL

A 1 9:/ $73 a o % U alal d! | a o ZJ/ 1
wiradg tneiavunldnsanaanaa wazldnimlendues (OTcl) Badun 1w 1@ing i

q

17

2 Ay A ° o ' o o Ty A A o

TIINABRAAR ﬂ']?u']ﬂ@ﬂll’]slgﬂ‘slﬂll LL@ZM?‘}J?‘U‘U@NLLfﬂﬂuﬂ’mMm LANALAEIAR AN1RAATNINTU
277 A ] o U = ] o 1 1 1 o [

VLmﬁ]qLLQZLﬂ@ﬂQﬁuQﬂﬂ’)qN@f] LL@zm@QNﬂqﬁ‘qq\?LLNumqV@ULLW@z@QUﬂﬁ\zﬂ'ﬂU'ﬂﬁlf]\ﬁ'zﬁJmﬁ':ﬁ’)\i

TunauFauaudsc@naninnisanans



13
2.2 SMUIRLNLNLIUDY
2.2.1 A Scalable HTTP Server: The NCSA Prototype [4]
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2.2.3 Network Dispatcher: a Connection Router for Scalable Internet Services [6]
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2.2.4 High Performance Web-Server Systems [13]
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2.2.5 Redirection Algorithms for Load Sharing in Distributed Web-Server Systems [11]
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2.2.6 Dynamic Load Balancing on Web-Server Systems [10]
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2.2.7 Load Balancing a Cluster of Web Servers Using Distributed Packet Rewriting [8]
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2.2.8 Load Distribution via Static Scheduling and Client Redirection for Replicated Web
Servers [14]
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2.2.9 Locality-Aware Request Distribution in Web Server Clusters [12]
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2.2.10 Efficient Support for Content-based Routing in Web Server Clusters [3]
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2.2.11 Scalable Content-aware Request Distribution in Cluster-based Network Servers
[9]
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1. mdavugruna ldnldluansle
® ns <ofclfile> <arg> <arg> ...
o oI/ dgj dl Yo a rdl ¥ o o
mmwugmﬂmummﬂmﬂfmmmmwﬂmu

® sctns_ [new Simulator]

ANRIRE 19D LA LAUNURIBALLANF 9188901991191

® sct now [$ns_ now]

® $ns_at <time> <event>
o qI/ o Aﬂl v a 6 1 d%
ﬂ’]’&\iﬂ’]ﬂuﬂLQ@WW@XlﬁLﬂﬂLW@ﬂW?M@WG“] AU
® $ns_cancel <event>

AdsenianwAn IRl AN vue 13
® 3ns_ flush-trace
o nI/ = ¥ a (=3 o‘z}/ s g
AR U YANITAARINEBLIANATNUNARITWIN e T
® set agent [new Agent/AgentType]
AdaaFN agent Ane MNZULLL AgentType
® 3ns_ attach-agent <node> <agent>

SRR <agent> 114 <node>

® $ns duplex-link $node0 $node1 <bandwidth> <delay> <queue_type>

1
o

AdanisaiieasAieitansiassnd e inunlaadgtuuy <queue_type>  FN9°]
fail DropTail, RED, CBQ, FQ, SFQ, DRR

® sct node [$ns node]

ANRIN172514 node
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2. Adanlglun1sanaaInIsinanuassudsnas
® set server [new Http/Server <sim> <s-node>]
ANFadF19BuaLAUTIRY Hitp Server Lt <s-node> AN1LA WAz IEauawnmnus

YAIFIRNABINIFTNNNU <SiM> HIUAI AN UANTNNLE

® set client [new Http/Client <sim> <c-node>]

Adsairaduguauine Http Client U1 <c-node>

® set dns [new Http/Dns <sim> <e-node>]
Adsairaduguauites Http Dns 11 <e-node>

® set pgp [new PagePool/ProxyTrace]
Andaging ProxyTrace PagePool ld&1m3udannisnisiesaaandeyaass

® $pgp set-reqfile "reglog"
AdarinvuangR1Fdmiunstesae

® $pgp set-pagefile "pglog"
Adarinvun s udeyaaaienans

® $pgp set-client-num <num>
Adariunanuaud3entelunsdaaesmsinauzesiuwaT

® S$pgp bimodal-ratio <ratio>
AdaiuunAgesenansiiinisiasumlastion tne ey <ratio>*10
W sibue

® $pgp ranvar-dp <rv>
Adarinuataanainisiaeuulasredenansduiuienansfignis
wlAetlaaian

® $pgp ranvar-sp <rv>
A AUAT s aA B A e adaesenaisdnvsumendisi lipeaiinng

wasunag

® $server set-page-generator <pgp>

1
o o O

ANRINIUUA PagePool A5U Server

® S$server log <handle-to-log-file>

1
o o O

ANRINIUUA log file &1915U Server
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$client set-page-generator <pgp>

1
0 o O

A1RINIMUA PagePool 411151 Client

$client log <handle-to-log-file>

Andarinvue log file 19151 Client

$client connect <server>

Andaidiassie Client fU Server

$client start-session <server> <server>
AdsGududanisiasaaann Client g Server
$server set-method <method>
AdsrinuueRENsTANENIs S e

Sserver set-buffersize <buffer-size>

AdarmunrnTles

Sserver set-replacement-style “LRU”

AndaruAAE s TanETs

Sserver set-update-summary-interval <summary-interval>
Adarnundasnanlinsuanulatudeyaasldwines

$server set-check-load-interval <load-interval>

A MLAT99aN 11URIIAFaLEN NN IZIY

$server set-load-threshold <queue-length> <th> <t/>

AR VUA AN T ALLNENTNAN T

$server register-server $dns

AdanansTewls DNS F918 Server g luszul

$server($i) connect-server $server($))

Adelunnsud sl Server iedes Server 33181 Server Bniaflitinisey Wield
Tun1sngzananisiesee LL@ZLL@T‘ILU%HM%@N‘]@

Sclient set-dns <dns>

prdervun DNS filaaiewdfaglddusuinisnlasugenfueaduiioglafizas
VuEswines

$client connect-dns

ANAITaNsa Client iU DNS



® S$client disconnect-dns

ANAINIANNITITaNFAS Client iU DNS

® S$client disconnect <server>
1 v 1

ANASAUgANTTTaNse Client iU Server
® S$server unregister-server <dns>

ﬁ'ﬁﬁﬂﬁlﬂ@ﬂﬂ’]i@\iﬂ&ﬁﬂu%@ﬂ Server

paagegAlalwa

set ns [new Simulator]
set node(d) [$ns node]
set numc 100
for {set i 1} {$i <= $numc} {incr i} {
set node(c$i) [$ns node]
$ns duplex-link $node(d) $node(c$i) 100Mb 100ms DropTail
}
set nums 4
for {set i 1} {$i <= $nums} {incr i} {
set node(s$i) [$ns node]
$ns duplex-link $node(d) $node(s$i) 10Mb 5ms DropTail
}
for {seti 1} {$i <= $nums} {incr i} {
for {set j 1} {$j <= $numc} {incr j} {
$ns duplex-link $node(s$i) $node(c$j) 45Mb 500ms DropTail
}

}

$ns rtproto Session

# Output log
set log [open "16.log" w]

# Input log

set pgp [new PagePool/ProxyTrace]

$pgp set-regfile “/home/g43nsr/pantip/16/reglogl6"”
$pgp set-pagefile "/home/g43nsr/pantip/16/pglogl6™”

#set number of client to use this redfile, pagefile
$pgp set-client-num 28538

# Set the ratio of hot pages in all pages. Because no page modification
# data is available in most traces, we assume a bimodal page age distribution
$pgp bimodal-ratio 0.1

# Dynamic (hot) page age generator

set tmp [new RandomVariable/Exponential] ;# Age generator
$tmp set avg_ 5 ;# average page age

$pgp ranvar-dp $tmp
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# Static page age generator

set tmp [new RandomVariable/Constant]
$tmp set val_ 1000

$pgp ranvar-sp $tmp

set dns [new Http/Dns $ns $node(d)]
#$dns register-server $server

e Server ------------------
set interval [expr 1 * 60]
set buffersize 512000000
set checkloadinterval 1
set queuelength 1000
set th 0.7
set tl 0.3
#method 0 -> dns round robin method4 -> content-based
set method 4
for {set i 1} {$i <= $nums} {incr i} {
set n $node(s$i)
set server($i) [new Http/Server $ns $n]
$server($i) set-page-generator $pgp
$server($i) log $log
$server($i) set-buffer-size $huffersize
$server($i) set-replacement-style "LRU"
$server($i) set-method $method
if {$method > 0} {
$server($i) set-update-summary-interval $interval
}
$server($i) set-check-load-interval $checkloadinterval
$server($i) set-load-threshold $queuelength $th $tl

e Client ---------------
for {set i 1} {$i <= $numc} {incr i} {
set n $node(cSi)
set client($i) [new Http/Client $ns $n]
$client($i) set-page-generator $pgp
$client($i) log $log
Sclient($i) set-dns $dns
}
set startTime 1 ;# simulation start time
set finishTime 86400 ; # simulation end time
$ns at $startTime "start-connection”
$ns at $finishTime "finish"

proc start-connection {3} {
global ns server dns client numc nums method
for {seti 1} {$i <= $nums} {incr i} {
$server($i) register-server $dns
}
if {$method > 0} {
for {set i 1} {$i <= $nums} {incr i} {
for {set j 1} {$j <= $nums} {incr j3} {
if {$i 1= $j} {
$server($i) connect-server $server($j)
}
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}
}
for {set i 1} {$i <= $numc} {incr i} {
for {set j 1} {$j <= $nums} {incr j} {
$client($i) connect $server($))
}

}
setjl
for {set i 1} {$i <= $numc} {incr i} {
$client($i) connect-dns
$client($i) start-session $server($j) $server($j)

proc finish {} {

$ns run

global ns log server client dns nums numc

puts "

for {set i 1} {$i <= $numc} {incr i} {
$client($i) print

}

puts "

for {set i 1} {$i <= $nums} {incr i} {
$server($i) print

}

puts "

for {set i 1} {$i <= $numc} {incr i} {
for {set j 1} {$j <= $nums} {incr j} {

$client($i) disconnect $server($j)

}

$client($i) disconnect-dns

}

for {set i 1} {$i <= $nums} {incr i} {
$server($i) unregister-server $dns

}

$ns flush-trace

flush $log

close $log

exit 0
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