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Tnuavisvuasiesliiiu 4 Tuua uaziitellunsifiniemeuiiumesadlivss@ninmgedn idduiifahnsimunns

S ; CH R s ;
n3¥918974 (Load balancer) asuuinsasndanasivunvialnualuniy insesilifasssuumaniuindafi@nng U uagl

o & w 4w
FUUABIUL DUNY

32 jluuudundamesidenty

MnwaEamuTYe 3.1 sUnuuduedaneifidentd Sindedig 5 sruuasaneiissneudioindesdines
Trungean 4 Tuun luudasiaiasazUsenoumelusinsunisinuyesseuundanosiidndny 4 dwie duidusnivae
111 (Load balancer) dauiifuriudinines (Web server) dauiiiulndi@sines (File server) uavdruidumsniua

\@ilaeT (Database server) duddyiis 4 luynlvunsgyhaiusauiuuazinsdundeyaiielideyaluusazdnlunn
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3.3 T19a3L8ALIUAGAIRD IVIWAIUN

- v v w : a <o o X - v o et
iasmnfasnslvssuuadamefidudeussfudinnauannsmhlUldldlae luideudodude wasldldodas 3e

o %

asa =

o %) ¢ 3 a ¢ . 1 w =
denarlgowrinailewmutesa saemadenlisruuufuRnisdundgyug (Ubuntu Linux) wazlusunsusne 4 fegui 6

—W— Heartbeat

<> Sync

Virtual IP
172.16.0.1

Ldirectord Ldirectord
Standby Standby

=l
JUT 6 TaziBeavasssuuiupdaInes

4 -l 2 1 1 dl ar o a 3 l‘:’ 1 1 at
U7 6 uanesreazdean1siilusunsulunisaiiediunneg fddgydmivszuundameing 4 du Asludiuusn
) o
N384 (Load balancer) 14luunsu Ldirector dauftasdiud@snnesld Apache uay mwdsen PHP dauftanalvd

v ' v Y 4 o v <
Bivlnesly GlusterFs wazdiuaavingld Garela aviuadnuaigesniaes Mysql

3.4 vinuluguuuundames
-l a v o vo v d w P
Q37U 5 Yszneu Busuvaoimaienilusunsuasdenluunusn Wihmihidudnszaieau fntenszanea
3 -l J a 4 L Lrd ' - b L L2 L4
fimsvilefiiatiou (VIP) 172.16.0.1 iitesesiunsileurenndly irildeguudumedidn (intemet) sosrimunlefiiily

- . - a 3 » ) ° a  a i o 9w
Wuleianssae (Public IP) fanunsalivudumesiiinld luvazideaduiliimuslefivesniasiilulyunsg Wiald



Wenneluliiilefiu 192.168.10.1 s 192.168.10.4 sudiu {Funliuinsdenadeusoduniitanssnenled
172.16.0.1 fnsensauazyinsdsinuddaswaiuludueiadariomildy 4 niasiuagfusanadiiuiild Seensasddi
irdesnuiesile Watrdadvualiumssase avmsUssianauddmalusuntoslilaenssdsisiund Direct
Routing fandnauudluumil 2 lusswhenisiuegiulusunsuashnisssnaeuiiintodwnlaliviedld ionse
wuazlaninfeddnutivesnainszuu wiaienuinaienseasnuiindndowsvaniriasioananssuuituii uds
Tsunsuezidentvuasslulidudnssnenuuwuasimunlefatouiunliisianseasmlmidiae asviald

wuilanamlddsruuadamesifemundeuldnugs (High Availability)
3.5 TusunudnAayild

3.5.1 TUsunsuLesu Pacemaker uag Corosync

o 1 J o L4 ai v ¥ . L - ) i = e at v "
dnantdiverilvisyuuiinnundanldiugs (High Availability) Swihfidmivaislefiatiou (Virtual IP) uaznsia

aoudivinefluszuuadanaiinduinueguiol

3.5.2 TUsunsuaSu Ldirectord wag IPVS
IPVS (IP Virtual Server) W iUy Load Balance Tusssuiinidsnduil ¢ dau Ldirectord ssilwirfidedants

Sondunnlraudludurssadsnaslmuailiusnisdu

3.5.3 Waunsuiasu Glusterfs
v o 1Y 1 = en | & - w v
Tdmiudansdoyading 9 Adudulag wu devdulas session ves PHP Tuszuuiundameilinninuad

Foyawiloutu whnms@sulndnsavasfatusieiivualalmuanis

3.5.4 TUsunsuiau MySQL/Garela
v v w v | 2 - [ 2 v b " . ° q v
Tdwmiudansteyaludauvesssuuguteyaluguuuuindumsviaunsauiumessu (active - active ) vinld

v v = w w1 a v v a & )
ﬂﬂgaﬂﬂﬁﬂqﬂ'uuaﬂﬂqw‘ﬂi“umLV]NE]UHU'MN'W UJJ'J'1ﬂ'1SL'I’JPJUﬂ']3a'U°Ual|uﬂ'Ua\1WW]']LUﬁ’UﬂLﬂﬂ'UUﬁTMUQWUQIVIUW‘Lﬂ

3.6 TunaumsAnAIlUsSINSULaEATISABURNSEUY

v
a

wannAnseuuaEiudr liAnmendn fiiusialul

o u

v i
o o)

AnsagansiasissuunuAdell

sudo apt-get install ldirectord pacemaker corosync glusterfs openntpd

dm3u MySQL-Galera fiosnmailvanufanaiin
http://launchpad.net/galera/1.x/21.1.0/+download/galera-21.1.0-amd64.deb

http://launchpad.net/codership-mysql/5.1/5.1.58-21.1/+download/mysgl-server-wsrep-5.1.58-21.1-amdé4.deb
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INUUNINSTAAAIRIUAIFIAIUETS

sudo apt-get remove mysgl-server-5.1

sudo dpke --force-overwrite -i mysgl-server-wsrep-5.1.58-21.1-amdé4.deb

sudo dpkg -i galera-21.1.0-amdé4.deb

sudo |n -s /etc/apparmor.d/usr.shin.mysgld /etc/apparmor.d/disable/usr.sbin.mysqld

< ] a o ¥ fa a O 1 < o = o I e R
* L‘UuﬂqfiquLQW'iS‘UNC‘]auﬂ']'iﬂﬂﬁﬁ‘ﬂaﬂﬂLL’]‘SLW&Ilmll'l’NVillﬂﬂau’ﬂﬁ]gﬂ']W'UﬂlawLW?’lﬁa’ﬂ'ﬁ]Vlﬂ.ﬁ}-MﬁﬂlﬂJ'ﬁﬂL‘Uaumaﬂ‘u

a ¢ @ v
Suwmasitnale

) & = o ' Gl
mansAndayaiiugruvawmniases (Aedrasiu 2 w5e9)

Lﬂ%a\‘i‘ﬁ 1 Lﬂ‘d:':aaﬁl 2
Hostname: sv2 Hostname : sv2
IP:192.168.10.1 IP:192.168.10.2

Iwd /etc/hosts fimall hostname uazlafivaaniades

& = FYI )
feAr a1 uATaInsetunaun (NTP)

[ynieTas] uAllnd /etc/ntp.conf

2

' i o elel o | 1 a v )
Tngldinsoamune # suussvianildnin server MavuaLazntoyadsil

restrict 192.168.10.0 mask 255.255.255.0 nomodify notrap
server 127.127.1.0
fudge 127.127.1.0 stratum 10

-1

[\A589 1] /95U ntpd AwAEal

sudo /etc/init.d/ntp start

a 4 ° v o o &
[LATa9aUq] N1N1T sync LIAINBATEHIY

sudo ntpdate 192.168.10.1

& < ° 5 Y sy
N15A9ANLATESTUTZUUINIUIUY High Availability Wag Load Balance

= o«
[A5e4 1] #@519Advas Corosync

oW [
&y Cal & af

o o & o o v | v £
WnsafeAdmedidaniuihnmsdnaenlvdfdald (fetc/corosync/authkey) lurslunmaiosuasdosimunanddu
400

sudo corosync-keygen
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[v‘mm‘%'m] Configure Corosync

< - » v d d sev o ] ) N
wrilulwd /etc/corosync/corosync.conf TnawAsudeyaifudail ievhliiaiadussuuismasumiiuld

bindnetaddr: 192.168.10.0

= o o ° &
[Mnia324] U Corosync A8ANEIU

sudo /etc/init.d/corosync start

Py o e v vo & w & ' < ) v v oA w
Vlﬁiﬂ'Iﬂ'SUﬂ‘JUV!ﬂLﬂiaﬁua'ﬂ{ﬂﬁjﬂ'\aﬂﬂ\“ﬂwaﬂi?'ﬂaaU‘]'lLﬂ‘iEl-ﬂ\’lQwuﬂlﬂmﬂﬂﬂaﬂuwsaﬂﬂ

sudo crm status

o o o 3
[(yniaTad] uitgywiiFas Arp dwduluun Direct Route

a v -1
wAllna Zete/sysctl.conf Tnaifisidayadsil

net.ipvd.conf.all.arp_ignore = 1
net.ipvéd.conf.ethO.arp_ignore = 1
net.ipvd.conf.allarp_announce = 2

net.ipvd.conf.eth0.arp_announce = 2

= =
[vniATad] WY lo:0

s

wAlulng Jete/network/interfaces (fasfmunlofidmiu etho Minudoyadmun ) Tnaifudeyadisil

-

auto lo:0
iface o:0 inet static |
address 172.16.0.1 ‘
netmask 255.255.255.255

gateway 172.16.0.254

= ¥ n
[wnia5a4] aeA1 ldirectord
1%

[

a$19lWd /etc/ha.d/\directord.cf Inglviivayadail

checktimeout=3
checkinterval=5
autoreload=yes
logfile="/var/\og/\directord.log"
guiescent=yes
virtual=172.16.0.1:80




real=192.168.10.1:80 gate
real=192.168.10.2:80 cate
fallback=127.0.0.1:80
service=http
scheduler=rr
protocol=tcp
checktype=connect

a v - & d (7 ) v o
gALENN13TU |directord MNARAYATEUUINT 1ALV pacemaker IANTUNUABA1AIT

sudo update-rc.d -f ldirectord remove

[1ASe4lsN] A9AT Pacemaker

o L3 J d I': o L I.J 4‘
vmsdwdnvanasranelinanlviny Pacemaker MaAndail

sudo crm edit

TwAlvdoyaliilunusiiuae

12

node sv1
node sv2
primitive directord ocf:heartbeat:\directord \
params configfile="/etc/ha.d/\directord.cf" \
op monitor interval="15s" timeout="20s" \
meta migration-threshold="10" target-role="Started"
primitive vip ocf:heartbeat:|Paddr2 \
params ip="172.16.0.1" nic="eth0" cidr_netmask="32" broadcast="172.16.0.255" \
lvs_support="true" \
op monitor interval="1s"
group groupl vip ldirectord
order ip_before_lvs inf: vip:start ldirectord:start
property Sid="cib-bootstrap-options" \
dc-version="1.0.9-da7075976b5ff0bee71074385f8fd02f296ec8a3" \
cluster-infrastructure="openais" \
expected-quorum-votes="2" \
stonith-enabled="false" \

no-quorum-policy="ignore"
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nsasAriszuuldindsaunu (Sync)

[wniATaq) fagn GlusterFs

v el ¢ a el w - Yo & oo
fodlasnneiainiivindaiuaslasaveindwmsuiliu mount point Tneldrdadail

sudo mkdir /export

sudo mkdir /mnt/glusterfs

J v
o a o

! L4 o n’: m‘ L é)
d1¥u glusterd uazAATlv glusterd VinTunnASINYATTUUAL

sudo /etc/init.d/glusterd start

o & . o ' o as |
[\A38U3N] A9A7 GlusterFS THvinausdraiuiunTasdug

[

samissuuldlnasuiulaglddndanail

sudo gluster peer probe sv2
sudo gluster volume create datafs replica 2 transport tcp sv1:/exportsvl sv2:/exportsv2

sudo ¢luster volume start datafs

ﬂl 5 1 v 3 5 J
[mniATed] MAlisEULYINTg mount /mnt/glusterfs ¥NASIAYATEUY
Yo o w a
Tefindadadl

sudo update-rc.d glusterd defaults

&

¢ a v v ar ) o v - 4
wazuAlvlvg etc/fstab laeiiudayadiail (svi vuneiia hostname vadusiaziATadsaUasuAIIATOIILY)

svl:/datafs /mnt/glusterfs glusterfs defaults, netdv 00

3

v o IIJ d
WlgAdstive mount

sudo mount -a

i Y . o '
[mniATa4] AIAINTI5IAU session Y89 PHP uaziiulngdsing q vaaiu (Apache)

a o9 v a  ew 3 & w Yo o w
Wiavhvmninsesiiteyaliuyaieaiuiaue naldrdial

cd /mnt/glusterfs
sudo mv Avar/www/html/ .
sudo mv /var/lib/php5/ .




14

z ) =l ot A
n5A3A1 MySQL-Galera ig1udayamitauiunniaio

Lia3ae 1] ulolng /etc/mysql/conf.d/wsrep.cnf Tﬂmﬁuﬁagaﬁaﬁ

wsrep_provider=/usr/lib/galera/libgalera_smm.so

wsrep_cluster_address='gcomm://'

] v 2 T §
mﬂ']ﬁ'm?!m&amﬂmmu

sudo mysgl -pmeroot -uroot -e "SET GLOBAL wsrep_cluster_address="gcomm://;"
sudo /ete/init.d/mysgl restart

ar 1 J’ - - at 1
* Tushognell MysQL & user Aa root uasWarufa meroot

o

Liasaeduq] uilulWd /etc/mysql/conf.d/wsrep.cnf Tﬂmﬁ;wﬂ'aga ol

wsrep_provider=/usr/lib/galera/libgalera_smm.so
wsrep_cluster_address='gcomm://192.16.10.1:4567

n‘: 1 L7 g o y 4’
FIATFIUTRYANBATEI

sudo mysgl -pmeroot -uroot -e "SET GLOBAL wsrep_cluster_address='gcomm://192.168.10.1:4567";"
sudo /etc/init.d/mysql restart

n1TNAEaUTEUU

annsaneasuldlaenisGendudhulefiiatiou (VIP) drumsTusunsuiuiusiwas
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< a
uni 4 nmsvnadaulasanusignisngay

4.1 vageuANgNdRIYaINITYIuTatsEUUAUAd AN e
dmsunamareummignieseaiundaines {iteGusunsdnswnsdeusovasnauiianes suguuuudegy

it 7 Tneluitiasnuin deslraiduidmivhassldeviiaaiosioniomnaaulefl 172.160.11, 17216012 uas
172.16.0.13 dAwiuddundawes szuszneulumeiniosnsui 4 Inua nrsvnaeussiiluanunsdlie

1. veaeuwinlwdluluum 81y deu wazau

2. vnaaun13aine session U89 PHP Tulwua login, access wag logout

3. vndaun1swdamawualulvug insert, read, update waz delete
Tuudazmanageuasliiadatlaaduivhnsiameuinsdnandaiuil 172.16.0.1 wiouq fustuau 1000 A% udansan
HOUAINGNABY

Tester Client 1 TesterClient2 Tester Client 3
172.16.0.11 172.16.0.12 172.16.0.13

ig| Network switch

Servernode 1 Servernode 2 Servernode 3 Servernode 4
192.168.10.1 192.168.10.2 192.168.10.3 192.168.10.4

4 - s g
sUit 7 madeudensufiameidmiunamadeunignias

t [l YV e 2 a, o !
nsadaunsamnsalliwudeRawanlag wausail

ibenchmark correctness for text file: read, write, delete
|Using 4 clients:

Ip 172.16.0.11 to 172.16.0.13

Cluster 172.16.0.1 up 4 nodes.(svl,sv2,sv3 and svd)

each client run try=1000

result: all correct

benchmark correctness for session: login, access, logout
Using 3 clients:

Ip 172.16.0.11 to 172.16.0.13

Cluster 172.16.0.1 up 4 nodes.(svl,sv2,sv3 and sv4)

each client run try=1000

result: all correct

benchmark correctness for database: insert, read, update, delete
Using 3 clients:

in 172.16.0.11 to 172.16.0.13

Cluster 172.16.0.1 up 4 nodes.(svl,sv2,sv3 and sv4)

each client run try=1000

result: all correct




4.2 NnaaulssansnInueIsTuuiUAdALNDS

dmiunmmeaouuszansnmiiteldvaasu 3 nidae

nnapuuuaiaafiliu Server class finda Server software amuUni Geil spec il
Acer server

CPU: Intel(R) Xeon(R) CPU E5506 @ 2.13GHz 4 cores

RAM 4GB

Harddisk: SCSI Disk SMC2108 500 GB

Network Connection: 82576 Gigabit

o J
AIgUn 8

o aea ad = -
VAADUUULATEINT AR Server software auun@ Tadl spec MU
PC Desktop

CPU: Intel(R) Core(TM)2 Duo CPU E7400 @ 2.80GHz 2 cores
RAM 2GB
Harddisk: ATA Disk Seagate 500GB
Network Connection: AR8121/AR8113/AR8114 Gigabit
w o
AegUN 9
d eaa Cove o o ¢ = ) d  a = v oo &
NAFADUUULATDING Glﬂﬁ\!‘[ WuuAaanes SIunagiATaal spec WgINUAIY
PC Desktop
CPU: Intel(R) Core(TM)2 Duo CPU E7400 @ 2.80GHz 2 cores
RAM 2GB
Harddisk: ATA Disk Seagate 500GB
Network Connection: AR8121/AR8113/AR8114 Gigabit

faguit 10

[ )§ Tester Client
==J 172.16.0.10

‘ Network switch

172.16.0.1
Acer server

CPU: Intel(R) Xeon(R) CPU E5506 @ 2.13GHz 4 cores
RAM 4GB

Harddisk: SCSI Disk SMC2108 500 GB

Network Connection: 82576 Gigabit

. - a ¥ a
UM 8 naaauLATas Server class AnRalusinTuung

16
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- Tester Client
=V 172.16.0.10

2 Network switch

172.16.0.1
PC Desktop

CPU: Intel{R) Core(TM)2 Duo CPU E7400 ® 2.80GHz 2 cores
RAM 2GB

Harddisk: ATA Disk Seagate 500GB

Network Connection: AR8121/AR8113/AR8114 Gigabit

UM 9 vnseuirTasigAnalUsWnsUUNR

Tester Client
172.16.0.10

172.16.0.1
Load balance|

Servernode 1 Servernode 2 Servernode 3 Server node 4
192.168.10.1 192.168.10.2 192.168.10.3 192.168.10.4

= d  aea o
Eﬂﬂ 10 WﬂﬁaUlﬂsaﬂW‘Umﬂﬂ\ﬂﬂ'ﬂlﬂﬁl“‘UUﬁUﬂﬁam'ﬂ%‘

4.3 Tsunsunlavazoulszd@nsnin
o [ ; = s " I a'i’
dwdullswnsunldluntsmeaeudssdnsanussssuualdlusunsy 2 ffe ab was siege TuaBoaiined

4.3.1 ap Wulusunsudm3uvi benchmark e Apache fiuanferesuneuaslusunsy

[From man page] Apache Bench (ab) is a common tool for measuring the performance of HTTP
servers in a Linux environment. It works by generating a flood of regquests to a given URL and
returns some easily digestible performance related metrics to the screen. This simplicity makes it
appealing for running quick and dirty load tests, and a nice benefit to uncovering limits in your
web stack or a service bottleneck that you did not anticipate.
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1 e w o o a & & a w ' o a
432 siege LﬂuIUiLLn‘SS,JEI']MﬁUVI‘T benchmark wﬁmtﬂﬂﬁﬂmmﬁu ﬂ’l‘ua'l\'lﬁami}ﬁuw'{la-ﬂﬂ'ﬂm‘iu

[From man page] Siege is a multi-threaded http load testing and benchmarking utility. It was
designed to let web developers measure the performance of their code under duress. It allows one to
hit a web server with a configurable number of concurrent simulated users. Those users place the
webserver ‘"under siege." Performance measures include elapsed time, total data transferred,
server response time, its transaction rate, its throughput, its concurrency and the number of times
it returned OK. These measures are guantified and reported at the end of each run. Their meaning
and significance is discussed below. Siege has essentially three modes of operation: regression
(when invoked by bombardment), internet simulation and brute force.

4.4 Frdanlinaaaulssansnim
4.4.1 Adsuas ab
sudo ab -n $nn -c $cc -r 172.16.0.1 2>/dev/null
o
Lua
-n requests
Number of requests to perform for the benchmarking session. The

default is to just perform a single request which usually leads
to non-representative benchmarking results.

-C concurrency
Number of multiple requests to perform at a time. Default is one
request at a time.

- Don't exit on socket receive errors.

A1 Snn WifiAiriudn Scc fA1maus 200 fa 1000 WstiuASsag 200 Yufs ab szdinsiesve (reques) Wiy
¢ o v v oo O & v v ow & o v v w o oo
Bivinedaiausn 200 msfesveniouiy, Asafiass 400 nsiasaniouiy, Assiany 600 nsfesensouty, Aseid 800
o o ) & ol v v % w
n1ssovenoniy LazA3avin 1000 n1siesveniauiu

6.4.1 Ardave ab

sudo siege -t Stest_time -c Scc <b -R siege.conf 172.16.0.1 1>& a.txt
P

Wa

-t NUMm, --time=NUMm

TIME, allows you to run the test for a selected period of  time.
The format is "NUMm", where NUM is a time unit and the "m" modi-
fier is either S, M, or H for seconds, minutes and hours. To
run siege for an houx, you could select any one of the following
combinations: -t36005; -t60M, -tlH. The modifier is not case
sensitive, but it does reguire no space between the number and
itself.

-¢ NUM, --concurrent=NUM
CONCURRENT, allows you to set the concurrent number of simulated
users to num. The number of simulated users is limited to the
resources on the computer running siege.

~b, =-benchmark
BENCHMARK, runs the test with NO DELAY for throughput benchmark-
ing. By default each simulated user is invoked with at least a
one second delay. This option removes that delay. It is not
recommended that you use this option while load testing.

-R SIEGERC, --rc=SIEGERC
RC, sets the siegerc file for the run. This option overrides the
environment variable SIEGERC and the default resource file,
$HOME/.siegerc
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siege.conf

verbose = false
show-logfile = false
logging = true
protocol = HTTP/1.1
chunked = true

cache = false
connection = close
concurrent 15
delay = 1

timeout = 120
internet = false
benchmark = true
accept-encoding = gzip
spinner = true

F1 $test_time=2M Aarmuniadlu 2 wil 1% Scc Sradaus 200 Fa 1000 WuFunfras 200 tufie siege ssdinaioa
(reques) Widu@inessouusnds 200 msdasandeuiulufadimnoiudmeyn 1 dunfindreddusn viduilluauasu 2
ufl, seufiaaads 400 n1s¥asusluaunsy 2 wiil, souiiauds 600 n1svesveluauasy 2 wnfl, seuitdds 800 nsdesve
TauAsy 2 uafl, seufisiads 1000 nasieswsliauasu 2 uail
ns¥auszavsamususay szl 2 Uluudsd
1. Delay test

AemsiausevnmusausasseuilunisGenliomminiu PHP edrafnlngliinsdeudegudeyaviadoy
Indasluszuuusiagln
2. WsessionWmysglWdatafile test

femsiausAvBnmusausazssutlunis@enliauminiu PHP fifimslinu session Woudagrutayauay g
yeasvUULiBE LAz Ty

4.5 Han1TAdauUTEaANSAIN
sWagelunsmaaouiisail
1, AcerWebServer fiawa3ad server class Ansadudiu@inefuuuuni
2. PCWeb1Cluster Aawpdpsiignnselinifussuuiundainassumiiiun
3, PCWeb2Cluster Aawrsasiignnnsbinfussuubundamasinuiuaadlun
4. PCWeb3Cluster Aawrdasfiddancliniussuuiundanadsuiuanuinua
5. PCWebdCluster Aawspsiidanmliiussuuiuadamasinnualvin
6. PCWebServer fiaialasiidnnsadududsineiuuuuni

wafilfannismaassagulddil

dmiuiEes delay test (93Ul 11, 12, 13 waz 14 Ussnau) PCOWebServer vianildiind1 PCWeb1Cluster i
fouiilosan over head Mmaviny wisndanesdailinnlnunUsyavsnimid wisindawesuaualvun (run
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Transaction per second graph for HWsessionWmysqlldatafile test using siege
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