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ABSTRACT

This thesis aims to develop an application and design display device to
management of IPVSADM applications service. This service provides and distribute
the workloads from clients via virtual servers to work together with balanced to
support the using of users makes the network more stable. The application is
developed by Java. The processes Builder's library that works with Linux Virtual
servers is a service that runs under the Linux operating system. The application get
the parameters from the system administrator then converts to the commands for
use IPVSADM service. LOAD BALANCE SERVER is started by administrator 's
requirements and has built in display devices and select functions of the service,
IPVSADM is easily to be used by using LCD Module in the display and keypad to
select functions of Service IPVSADM. The display and control panel had been
developed to work with LOAD BALANCE SERVER application for easy to use.
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azlusunsuenaiu 8 lud isldannsadeulusunsunauauesnssunos snilifisumya
vosBumesiinnwesls Sasuidamilalnefvuslisumiwesdumessmianme s
T lusunsunszlan Tnensslanluisumdaiulusunsuneuaussnissumnes Swiideuly
fidumsaudegeseluil

ORG 0000H : 5uTUsInsuveIsEUL

LIMP- MAIN ; nselaalulusunsuman

ORG ~ 000BH ; U188 WUmeITWIA Timer 0

LUMP  LEDI ; nsslanlulusunsumauaiasdumessniide LED]

ORG  0030H ; AUVNUINaIBURBISAANAWDS
MAIN : ....... - TWswnsuvan

LED: ... ; TUSLATUADUANBINITBULADS WY Time 1

RETI ; naugluunsumean
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2.5 lulasaaulnsaiaas MCS-51

lilasaeulvsaiaes Mcs-51 Wululasnoulnsaiaesuing 8 Infiflgunsaiatiuayy
Usznavegnigluvaredulaun mheanuirdwiufvdeyaniiomiuiidmiuiiu
Tsunsy fadsar/difu gunsalfudefeyauuveynsy iiesvinlasiatiaves
lulasneulnsalaesiigunsaiatuayulsenavegnigluiion vilnisldeuietuuasi
Ustdvinmanniulaghifestiniadondagunsaimeuenidiuiunamiieutu flilas-
Wswawedimluuennnimmmdesnislénululasaoulnsaae isamfugunsaldudiviy
wu led 8255 wlemiigarmdintguendsannsadmndeuseifaiudafuly

lasmaulnsataasldandiy

2.5.1 laseasreneluvaslulasnaulnsaians MCS-51

Usznaume
- wihedsginananalauuie 8 O
- wiawUszananadmiuteyauuuin (BOOLEAN PROCRSSOR)
- AMENINIAlUMIBIILU e wLeus lUsunsy 64 Alalud
- AuEInsalunseimiresiheaud feya 64 flalus
- wispudnlusunsungluuin 4 Alalud wuu dwsen (wes 8451)
- WA UVU U451 Meludiuau 128 Tud
- wosmBUNM/ABWMALUYYLILT LAY 32 Wy vanansauenyienldeeedass
- WITHU/AUIA1TUIN 16 TR I1UIUADII999
= Nﬁ)i?ﬁiaamwuwﬂimmuamé‘ﬂlﬁu (FULL DUPLEX)
- WATATUANNTBURBITWIIINUUaIn Ilad I 6 Uselan wiaunisniviua

o

My

Dg

- sdAndyauEnneluddasainsihauimuneedulasroulnsa-

l@esrgodendnn1sviiuiiietesiu lnserfenannisyinauiduluniy

1AT9E519EuD
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wadndumn TN M wadmia s wm
' Tilsunsy daya

L £ 3 1 N

Tt WA BB IR T

< T ’*

o Wil s RpERE wil e IeT
NI H '
: adloATe $uasadn
e . (EPU3
U IR
W

gﬂﬁ 2.5 WassaFeneluvaslulasmaulnsaians MCS-51

2.6 ABUNA (Keypad)

Y e 1< 1

= & [~ ¢ o LV VRN 1 w A @
agunalugunsaldmiviuduwaangld fdnvasdudunanaiedu gninseiu

b q

8/
o

Tudnwagiluoidisd waduumuuiueu (Rows) Wasuauuiss (Columns) 1y 3xd (= 12

g L4 o @

) vi3e 4x4 (= 16 Uu) udu wiazdufasildydnwaldeumiuly wu fuaw 0-9, #, *
i Tneusnfidredunasendiuau 16 i ssfosldudygraionun 16 91 uddldnig
InBuuvy 4 axldudyaoniies 8 v widesdivaialumsnsisgitdunalagnnat

Tuvaueiiu BmstiGenin msaunudung (key scan)

Rt

Rz #-E-

R3 — il

Pebofa]

Y e

Eﬂﬁ 2.6 MILVILDILUIUDY (Rows) WaglaIluImg (Columns) YDIALUNA
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2.7 ueatfluga (LCD Module)

2.7.1 dquusenauvaueadaluga (LCD Module)

- fuanana (DISPLAY) melufundnivarfianunsouansalidiulasedouasain
meven faiusdesdiyslumsuasteyafuanmauuasueadn

- AR (CONTROLLER) Wushiuteyangunsaineuenuimununisviiey
voslugaueadfidu seauam uanwindnes vieldeunedives lufu fauauillédy
munslagienzduiideuldfideues HD44780 uay HD61830 Tas HD44780 ayldmunu
LoadAuuudnuse dru HD61830l¥muANLeadRLULnT TN

- fhdiu (ORIVER) Wuiiudnyanmniemurunduliduanwauansoyan

faue FURlvmh I usduilann wes HDA410H way MSM5259 Hudy

vDD
V&S
vo com LCD PANEL

RS 1CD

R

E CONTROLLER = T 1

DEO-DR7 <‘ >k h‘
DRIVER
A
K LED BKL

3U 2.7 vdenlpezinsulansdrulssneuTeseaTAluga (LCD Module)
2.8 7Ny JAVA

A Java Wunwdmiudeulusunsumatuayunsieulusunsudsing (Oop

: Object-Oriented Programming) Fadumaiailiing (Object) Wundnlunsfiarsanas

q

' ] v O o o o = 2 ' . |
sinae Mala dsulusunsumileuieniwiannieseneulusienguues Object Tnousas
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Object avgninnguagluzuves Class  lasfiudazaaraanuisaiinisdienandnuosy
(Inheritance) Auaswagruluddiu (Hierarchy) a9 Java lé’%’Uﬂamﬁauaﬂwquﬁm
nlUsunsunesfinnesiloudieniw  Java  ansaveuuuAiesreufiame g
anmuanasunsiulalaglifos Compile Tval L"f}ummﬁﬁlfammszﬁﬁmmsnL'%auiﬂﬁ’ﬁw
ﬁﬂﬁlﬂ%ammﬁlﬂsﬁuq’famﬁum’mgnﬁawawﬁmﬁa;&a (Data  Type) MldTulusunsy

= L]

wanani é"mmﬂﬁﬂﬂm%auiﬂmnmL%ﬁmmamuﬁﬂuw’ma'au’naﬂﬂiumuﬁgmfu'smlﬂ

9

e lliiulusunsuiiasgnisunseimundusnludls

2.9 53UUU{UANIT Linux

Il '
= o vV =

dund (Linwd  Ae Tsunsutaeiiua (kemel) Favimihibumudnanavesszuy

u

'
= 1

U AN (Operating System) %dﬁazmﬁauﬁu-iswﬂgj‘ﬂ'ﬁnﬁ DU YU Windows , Unix
Tneil Linux W3unswansmannssuu§ifnmg Unix aunddssuuyiufnisuuu 32 dn il
FYUU X 3uIme?%ufJuwuumsﬁmvim:ﬂ%'uwﬂswd‘?\lﬂ waztduszuuuifnisiegnneld
HeuluweeGPL (GNU General Public Licence) wangmanaiin aunsawdsuudaudly
wWnla wazuananelilgns
daudsvneuiiddniiganieluszuuujiinisinedivsunsinesivaiios Ty
melunasiuassildiulusunsugonq Gund luga saufulinnelu uwiaglugaiiniii uaz
Pagliszuulfiinsiiauannsadiieg ssmnnuetesfituedfumnuanse uazsuau

YU

vesluganelunesiva inneastussuudfiinimnssuunienldeufulutagiu Sadu

' a o 3

fipesualuguinavessvuy wiendaruuandnfulsiesanifiauinediuaty
wares1etules laun ssuvdjufinisiulaadifitaesiuavesnuies unnm1391n
a wa Py ' = a wa = Y o 2 ¢ [
TUUUJUANITEUS WU FreeBSD dullussuudjuiinsgiinduianilsiiimesiualuves
AueUTUAY FsduninfiarsannisluszuulfUinisdynddeunuinesiuadundedis

LUUDU
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2.10 Ubuntu

guug (Ubuntu) Ae ssuuufjdinismewiinmesiieylu nszpanieameiudiieniu
fiu Linux 7 (Open Source) mulidygreyInuuy GNU/GPL a1unsati Linux sail
W U$uuse wasuwladdiognaeaslngluifaldsnedednd Ubuntu andlunIwIgg
waz n1wlawn Tuweaninild uwladn Humanity of Others fiaunuisluniwilvede nns
Prwmderiurennanywd Ubuntu gna$199in Debian lnw Mark Shuttleworth Mark
Shuttleworth 1JuauusniiwaL Ubuntu duslull 2004 Tne Mark Shuttleworth LAn
uazlafiuaninilud 1995 rfeds Thante uwasuely VeriSign  Tul 1999 saunfineda
Conoical tfleuimun Ubuntu egraifiui szuuufdiniansega Ubuntu Hussuy
Uitinsiildsumnuiomnniigmidududul viandl 2 de Open suse (huwingn 1y
wsrzdinslfouiiie setuaznadildiuaunsaliemasregidli Ubuntu té3um

THUALAL Y AR
2.11 NetBeans

intud (NetBeans) 1Wupdosiiodmiutinlusunsuueiasldfaun Application
Mun11911 Tl a.a. 1998 adingaiindnw "rock solid software" @Wmuwansiuas
Fuandanila Aesldlunsiamn Application fen113121 Wulusienddndnm Tnesate
31 NetBeans  wagldimeunsliflusunsumesuaryanaialusiluldauldnily
UluU Opensource software sigsnlud a.¢. 2000 UiEndy lulasBafiud dimuin1wa
1 Indundudadvayuudnlunisimun NetBeans wazlaviieeanuilugy
9 Opensource software  Inggléaulddndunaedondoiu ieTeuldom uazdld
\Unwe Soure code Tgaulauaginiwuniludaudas uily mungues Opensource
YaqUuilinlusunsuiesilansistiefuiau NetBeans Tl uannsagedatu

YaqUu NetBeans leumullonmngsdu uazldiunsimunlifiniuansoge

1 v 1
=1 =

81U ullanestuaign Ao wenanagldluniimun Application Fea1w19191uE7

o o ¢i’ Vi - 5 - ¢ =)
Faannsaimudugladnunatnvatslasinfslsunsueady (Add-on) dain Buled wie
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HuiBUwmsmues (Update Center) 989 NetBeans LU N1W13/Andanda (C/C++ ),
Ruby, UML, SOA, Web Application, Java EE, Mobility(Java ME), Java FX, Java Script,
PHP (Husiu luneidu 6.0 Wuduluiimsmulusunsueadusagfiddadlusiasves
NetBeans lavannsaidenfinaslénienda

forvaslusunsuiifne Tusunsu NetBeans ﬁguﬁﬁmuuaﬂa'awiwﬂ pon3NAuLlY
Module Swhlanunsath Module sraqfisigildinurafufadaiufulunondsls

TguldfuszuudfuRnig Windows , Linux, Mac OS X wag Solaris



unil 3
N1598NLUUKALAITINYIIUT Y TIwUS

3.1 N1999ALUUNITNINIUVDITZUY

o

USyninudizes seuumIuAnn1InTEaenissutaunIasitte iuuTyyn

6ol

Tnusifedestiumsfine Wawuaresnuuussuy Wetelunissanisnisldeuinanun
andEies Jafnvldinsfnyuasinuludutewenraniutazarianf iteld
Tunsianisnisldeuluanuiaiudidsvies fwawnsaldauldnasdu Tnsluanua
audEsvies fie ssuunisnszaemssauluesetigluduadouitng Server) adldun
sEUuAUd@sNnes (Web  Server) laesluanuiaiudasdumdnnisnszaneniseauain
fldan (Users) 1 Access imnliuimsiiuledt Tnsanszaenulufndureadiniesi
JanTuulivde Real Server ertlwanmnisasasnieluaietisiniungeiass
lEfiosnm Laz dud@inions (Web  Server) fidnunsasesiumsldauvedlday (Users)
Guswauintuly Fslunsnszareniszauvesivanuiaiudiuazivaeiznislunis
nsraBUaIsiskand1siueeniy feluuSyarinusileuuianisnisnsateniseau
a9 u 4 WUUA® Round robin, Weighted Round Robin, Fast Response Way Least
Connection #08uAsTmslinlifuazaseunquaninuandealunisldnussuuisu

WWsnLIas (Web Server)

:‘:._.i\‘”‘% £
jud & 3 iy
Active | Ee gi“?

Lnad Balance X
Server 3

Client

-y

Cliznt

Server 4

UM 3.1 szuumevihauvedwanuiatud
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2
=]

Vsayariiwusigfnwnlaviinnsdinwlvanuiad aldoueguussuuufianigg

und Fegfldanuldidenldveinwasdundguuglunsldom wasluveswursnldldegaed
wagannsatluimuwazdeseals Jdlumsiilvanuiaudidsmnesiuazdasldiuluan
viaudiwesia lussuuujifnisiund Javesdaduiine IPVSADM Taeni1svidSwanfinug

AAnwIlaviin1sAnw1isnisvincureswesia IPVSADM  tiei3eudands (command)

hY)

'
=i o o

- ¢ ad ¢ aal o P 1% a0 et
WeNazuuvinluaauIa udldswies mudsnisimnizauieldaulussuvuesoriels
Usglininmgegn AuiudAnwislasinsimunenniindunasersauafinefiagtiunldlu
NM159ANISWwesid IPVSADM  wivenaztluviinasuiarudidsnineslussuuSuidsnnes

Ml Inslunid@Anwiasutanisedursludiuvswenniinduiazansauns auddu

3.1.1 N199RNLUURLILOWNALATL

o o

v lavinnsialL e nnaesuieInn13 NS ILlanuIa L 3 e ST uLA

el

=4

lnalsiaiauuzuuuuresmihiduneing (nterface) Tun1ssurmisiimesanlivie
v = T YV - & o ' = cd o & o W
HOUATEUU Faniidunesiva (Interface) Hazyinistdeuamisniinesadndudmiu
anuiaud Beaursavinlnanuviaiudlalaslidedlufiuidds (command) 13
u'j L% I I = o = eal o
IPVASDM vinunludiyndlagnssiquniisnanesiivea (terminal) Gegauszasdivianig
Wawwewnaiaduiiuniienasligltruasdguassuuldaulaie Tnganursaidennis

<

vilnasuianuduizeisnisnszansntszanildnuiidesnislaslifesouidmevesia
IPVSADM @iafinaugaenn TaslunisWamitenwdiaduasiaunlagldaiwiani Java) e
[ £ < [ 1 a 3 [ @ = ¥ P [ I o o

mnsaiReululunissuAmimiimesuasyiinsingnse (string winthlusiudurdsly
sUNULTDNL B3 IPVSADM wavasantindumesianlelusunsuindulefs (Netbean

é: i ¥ e L3 o 1 = ¢l 0w 1 2
IDE) L'WE]ﬁ'i'NﬂUfIE]ULﬁl@‘SLWﬁIuﬂqiiUﬂ']W’T‘i']iJLﬁ'IE}TWﬂ’}F]CUUG]'Nﬂ%?ﬂﬂﬂ’ﬂﬁqu



NetBeans IDE 7.1.2 =len <A

Turning o

FSin 09 & 22 A9 CnAM K St o

xjFies 1se & {5 Lamberghini jovs % 1 i8] Paen
* BlackBar P ) whes A .
i i {soorse PR ey IDEE RoaE P BB &

R OB RS < ST S e B s e AW

B!e:kBeryry Server

ME 2
e fﬂttﬂ(l!.
L@ *RIRS b My i
;g.b i\uthod: - ’“‘ ’.‘.crﬁf. saaris

Servtaloraral gastan. | Sope P SheistR |

T
h®

il © ]

Tool ildlumisanuuumihansdunatiig

Y
&

JUN 3.3 msesnuuunthasduneiwalneldudeniaiesiie (Tool) vasenwdianduy

NetBeans IDE 7.1.2
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RlackBerry - Netbeans IDE 7.1.2

e TH
2 Lamborghini.java X
ey B OE- WesER Fen sy 58 M

e
v

4z
s private void jLomboBoilActionPerformed(java. dwt wvert Actiondvart avt) {
A7ENTY ol i e bl 1 fula Thees

} i
privats yoid ButtonlActionPerformed!java.ast.svent. hetionEsent gyvi) {

bWl eplarkafanl.getSelectedineni)

}al

" Systam.cus.prAntInt Sapty Eteiag sala  1hs
F
pri-ate void jButtunllc;lnn?erfumﬂl}am.mt.wmt.R'.ts_arEynnL el {
) G Bre ]
cxf.getSelactediteni));
¥
T a33 privats vedd ButtondhctionPerformed!javz. awt.avant.AzticnEvent gvz) [
431 | L S bt mwib i Cods Davds

edon el s he s el Ly

& dngisn M3

U7 3.4 nisldnrwrannidgulysunsuiuaminiiwesuavi@iey Process Builder ieda
A sl ludguddvesseuujuAnisiundusdiu

L 2/ ar

Famhsumeiiaveswermamtuuanilafguuazeduipssazidunldmail

File Edit

BlackBerry Server N

| Show Route |

gﬂﬁ 3.5 MUNBUReWETDILONNALATY
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TumihsihBuneswarsiivedunsivmsiweiangldonsi
VIP (virtual Server)
RIP (Real Server)
Port (fiuidininesie weosn 80)
Protocol (TCP,UDP)
Method - Round Robin
- Weighted Round Robin
- Fast Response
- Least Connection
%qs&hwnmﬁmas‘fdwf]ﬁ:ﬂﬁmw%tﬁ@LLaizuulﬁ'fﬁ'lmsﬁaumaﬂﬂ’iuwﬁ'\ﬁuma‘s‘w\la
dledalilusunsuvhnunewndiatuannsnsunmduramdiwessesia IPYSADM uas
swraimdiadludsdundiiteldusesia IPVSADM wievihTnanuianudmuiiianisi

JouAl Tnuaguanaunudanisyina Wedniswenndiaduliviluanuiaiud Wfﬁagﬂ

Fila Fdit
el
BlackBerry Server Ay,
VIP [181.246,35101 s 3
Pratocal s T
RIPY I Ratio U vl TAdg
< suth davce or addrets

RIP Llst => fi

Mathod s [found hobin | {10k [ closratl | deariat |
Servicn Cantral Star | stop j- Show status | |
Lvad Save ' !

| Cloar alldp 1 show moute |

‘E‘Uﬁ 3.6 ‘Wﬁ’ﬁumB'idLWﬁ’UE]\‘lLL'ﬂWWﬁLﬂ{I}u‘Uﬁuvﬁﬂﬂ’]'iﬂ'iﬁﬁ)"lEJI‘Wﬂﬂ
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Turannsyhauvesennainduinnsnsldaulnanuiaiuddsnines 9zuans

NSYNUYamtNaedunesimalassudenlaeosunsusial

Process

[%’Uﬂ'ﬁ Parameter Application IPVSADM
builder

= @ a o Y 1 oa €
gﬂw 3.7 LHUNINITANADEDAITUDINUIA DU BSING

l %) 4w ¥ o ' a L <
Wegldnunisegauaszuuliiinisdeudinisafiinesnuiiduinesinaves

i
o 2

LONNALATULE

e

2 uendiaduazyiinsifuamisiiiinesuasianisdnanss (string) ey
Amsiivestdsaniuivuund (Syntax) AldAaufen1s911 Uava) ldduyadid
(command) MuzULUUBRILLRIIA IPVASDM 9ntuileldyadidadauennaiaduazgyia

nsdsyamasludedyndiveldan IPVSADM Tumsvilwaauiatud ddlunisinseszning
L2 s

wenwalatuivaundagerfunszuiums Process Builder 1Juminanslunisieans s

Process Builder Library Jfinwilanauniumenianii (Java)

Linuxinteractor - HetBeans IDE 7.0.2

e T

Serdpe g %! raaterBiio lavd 2k

package Liruxinteractor:

L oimport jeva.ic.BofferedResder;
P oimport Java.io,d0

port java.lo.In

import java,le.In
por

i import jeva.le.Stringdriter;
134 ampert jeve.lo.vriter;

n .

§ |Frocess Bullder @ldTuATMIARe!
" : " GI0EHEe £ ot EnH

vinmrndusedoin dedwenldds | s

i §'m¢h€: (Taimirall umnuwﬁu‘ﬁmr 0] public class LinuxInteractor impluments Runnabla {

0 Heimudnteracton java @
fynd e i

o [ Tasks

415 it
GHHY L Gl

a 3 | s I ) 17 I a €
gﬂ‘w 3.8 Linuxinteractor 10U Process mﬂumﬁummimLma%mﬂﬂﬁuﬂmwaul,mail,wa

¢

o [} ° ) LY o @ 3 oo =
WeseidieenlUdagumas (Terminal) vessyuuliuRnisaynd



29

=Y 1 dl 1 =Y u'J 3 LY J o L3
Tunmsauveanisinnedoansseninauanndrduiuwesia IPVASDM wWiavnlvanuiaiud

¥ s 1 g
suanalaaunuiaraluil

Process builder

Library

UM 3.9 wnwdswesnishindefieatsisninuenndinduiuiesia IPVASDM

PMNUNUNIWAZDTUIENITVIIUTENI LN NARTUN U E IPVASDM 1aslunis

P a1 @ 2 v & v, o 7 . & =t
Maghnnedeansuazannianialianulauu gsasdl process builder library tJuaeananads

=

process builder 9g¥11n135AWIREWBIIINTUIDILENHALATY T9ARBN 1919171 (Java)

1 a 5 4 u=§ " = o s @
deasludetuuas shell script §s shell script ARBNTTUBULANT (syntax) Wrdefuly

i '
o o

yarasluguuyvveadia IPVSADM dadalaifidu shell script vzddlnAfiazAdanse

command line ¥&391n1u shell script awnsAngaiuweiia IPVSADM Lilodyndnds

t 2

% o d o s aal R = P a o
L‘ZJ']I‘LJ‘W’N'mL‘WE}‘VI’IT.MaE]'U%’-1Wu*?jﬁﬂmﬁﬂ’ESWQ‘[’N'114'1&'iEJHQLLaﬁSUUﬂEJumLE]WWﬁ LAUU
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Avsu1an1svinau(lnges)

wenndinduiieenuuuay
fudrdaningguassuusiu
MR Interface ﬁlﬁaammu
Fuarntuudasardunnliu
ARSI Linux Virtual
Sever  dadlufaruauszuy
mﬂﬁﬁﬁ"ﬂﬁﬂam%’wmg]nﬁaa
Linux Virtual Server Aagyiinig
AIUANRINTEINUATIU (Load
Balance) TiuuUasuunLA3 0wl
918 (Server) nat89in3oels
nunseniulaeg1vauna ay

Fnsuazadifidauaszuula

Flow Chart nM5¥NauniIA49uma SiWa U0 Lo NNALATY
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3.1.2 n139anuuy Panel Controller

Uiy finusigAnwilavinsfinwnazairaersauisvie Panel controller Lite

inldlunsdanmsmsldanulnanuiaudi@svines wislinisldaurilddelnglidssilou

L5 14

ANITINBSHIURENB WA BSWE TFeaiauls Taswauimelulasreulnsiass MCS-51 s
WUIEA191 C wagvinstouddy/ donlandunisvinaiuaie Metrix switch vSefe
uwa (Keypad) uazuaninanieuaadiluga (LCD Module) Yu1M 40x4 TFIRLUARILMUELT

nsldauladagy

(Input)

, A ) RG22 Microcontroller
[LIDUX (IPVSADM ](-——————— N

(Output)
LED Module ]

- - _———— —

UM 3.11 unudsuamsnsindedoasseninensauasiviynd

gy a1auad  fiaretunesannsateurdunnlunindentteitunisyineu
uazdouAm1sfines (A1 IP - address) leuazifivAdunnwisiimefasuululasaeulng
o3 delulasnoulnsiaesdldvimsiauniifus (Firmware) Suindenw ¢ dudy
TWd HEX LﬁaﬂﬂﬂﬁmiﬂiLmiuawulaﬂﬂiﬂmﬂmaLaaﬂﬁﬁ’mui'mﬁ'mzwﬂﬁﬁﬁﬂ'135—
und Inglalasraulnsiaed wwvimsdsfeya (data) lugunuuvesdygnilwindaiunesn
aunsu RS-232 WWddynd Tauil process builder vinsudasdyaradeyalufuzuuuy
w81 message touvanfudrds (command) luguiuurensesia IPVASDM Liteyilvan
v1a1ud laglunsiinstedearsifusyninidyndivensnuas aslimesnoynsu Rs-232 1y

denandlunishinsiariu @93 Process builder library Wudannawseliu Protocol Tunis
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fudedoyavesiansianienndiedunislineuiussninersawasfvaynddslunis

¥y Process builder library agviruaiieuwliulasiiesvesdldyndiiievhniisu

‘Llﬂiia‘lﬂL‘U"lﬁJ'W’lﬂlﬁJIﬂ?ﬂ@quﬁﬁLﬁ@'ﬁN’IuWﬂiG]EJ‘Llﬂ'iﬁJ R5Z32 LSJ'Q{]@UFH@ V?NWUF’}EILLWG]

L

(keypad) uazdstoya (data) Wdynd 151averfunszuiumslunsitdumesiwiiiels

=

N1IAARBADATAUTEMINBATUWIS (Firmware) LLa::é'uﬂSfta'mwsa%’uda%’agauasu

wamaudusaiula 1y WedenAflidulailsitunimnlilasaoulnsaesidrluddynd

daudyndnozdrdunandunuanmadueadiluga (LD Module) veslulnas
reulnsalaestsfoTnasadunsruIunTBumeismilavlunisasanuasngg dundias

=l

imsiviarAddslulasreulnsaiaeifazdiiidulunsteudmiinesiuizesq au

asunnilsndy Ysazdedirdeluds dyundaudidu slulasaoulnsaaeifiazriiniss
1 = ‘ < = FYR 1 a L3 € w 2
Ammnsinesitouaumiuly iiedeurduwnanlulasmeulniaoiasuynilaidunds
° W a y P « ¢ b o
wagyihmsdrwsiimeslaems Commit figunsalansauas Process Builder Avgyianasg
suwdasbayafiduinainbilasaeulnsaiaeitunesneunsa RS-232 1Huyndndsly
JUuuUTeTesia IPVSADM uardsidslus IPVSADM tilavilnanuramddstunisie

‘V]\WI&.J AIZUENI LARIUNLNIN

----- g

{Input)

Process builder

Microcontroller

i MCS51)

{Output)

LCD Module

[ e e e e et s S o ot i it ok e o e e s e o Tt ot e o

--------------------------------

< °
E‘LJ'VI 312 WHUNWIEAINITNINUTBISE UL
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t 4 1
o

nuruAmresueieilridulunsrhnuedilasreulnsaeslissiidesan
’lumw‘iﬂwammawu%mum'z‘ﬂLn%ﬁp’uﬁ)ﬂﬂﬁmsﬂauﬁiﬁwwﬁﬁl,ma%u,asLﬁuﬁ'léi"a'ﬁmgalﬂu
lulasneulnsiaefidasainvihearus (memory) ilaldisanelunisifivdn syntax Lfie
sandudnds fofu 151340 process builder Aiasreiuiialdlunisifud syntax  WLay
sty command lederndndluda IPvsADM gauie dafuluTaseoulnsiaessald
wannisadrataidulunistlouniwisfives addunstourmisfimesusiasuuuity VIP,
RIP, Ratio Method luiﬂ‘iﬂﬂui“niLaﬂiﬂ3ﬁ1ﬂﬁ’iiﬁﬁlﬂUﬁUﬁHﬂ‘3LﬁUﬂ‘§d‘] Wazds
Avnsiweiluduseus suasunndl Fansrurumsiifenssuaunsadreiladdunistion
AmsifiinesFaileidusineg fuanmauuuoadiluga (LCD Module) ABN13AITD3ATINE
yndifundslulasneulnsiaesiiovinisuans uaztlousmisinesiuadung (Keypad)

uazdatoya (Data) eanludmenesneynsy RS-232

= ¢ € as ¢
E‘U‘Vi 3.13 ﬁ'ﬁﬂLL']'ﬂ”HﬁﬂU']a']U‘UL‘UiWLQE)i
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Tunrsadnaianasiunisvivasuiatudi@sniosislainisdeenuisidnungae

Tun1seenuuy Feuszneulusevenuasddl
3.1.2.1 TUsunsy ISIS 7 Professional (Proteus ver.7)

Wulvsunsuieldlunisdrasinisadieersauaslnenisdensasdae
lulasneulnsaiaes MCS-51 FalloumrBunyminfiiaosie Metrix Switch wazuanaa
mouoatiluga (LCD Module) v 40x4 waglulusuasulminmsdalusunsudiisuwns
(Firmware) Tululasaoulnsaiassivmuidioniud Wlevinismaasenisiuaduwn
mflnesanAdunn (Keypad) tieluuanssadaueadiluga (LCD Module) Iéimmustedidu

MAYUUWASUIIS (Firmware)

T I j S

o J o v -
JUN 3.14 M391a9311591197U29937281UswNsH SIS 7 Professional (Proteus ver.7)
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3.1.2.2 TUsunsu Keil uVision3

= 1=

Uimmwuwuéﬁéﬁnwﬂﬁﬁwmiﬁnmmw‘imuwamaa?ﬁﬁiuﬂa (LCD Module) wag

o

Adunn (Keypad) iteldlunsuanmauaztioudunndndewinlulasnoulnsaiass MCS-51
uazldideuldnnuidasuululasnoulnsamesifiovhnisiumBunaanddunn (keypad)
lagliwedn P1.0-P1.7 vatlulasneulvsiaasiunisiuAdunmainddune (Keypad) (iods
Adunnludueadiluga (LCD Module) Wisliuanwmaniulsunsufidoy lneuoaddluga
(LCD Module) fiwmualviliwesa P2.0-P2.7 vedlulasaoulnsiaes Fe@nwildvhnadeu
Tnnren@sheTusunsu Keil wision3 weasiaiisuuns (Firmware) il hex salusunsy

asvuvesalilasmaulnsamasuazldviiniimanass Simulate 2995RanuaselUsunsy ISIS

& o

7 Professional (Proteus ver.7) aaanaufiniinaassneieasiulasroulnsaaosivadunn
(Keypad) wavusadiluga (LCD Module) uaznisneans@mailiidulunulfaildou
uazn1IMAaes Simulate  FASUNA (Keypad) — @wrsadadrdunanisifine Srau
Lulasraulnsalas MCS-51 uaganunsaudaInauuLeadinluga (LCD Module) @l

TUsunsuneudule

001 A/ oD 4
002 * // Rez s wttp:/Swww. ppeducations . com/ZU1E/ 08/ 8051 ~bas ad =282~ od-int erfacing-in-§, ktml
~ 003 #include<regSz.h>
004 #include<scdio.h>
. 005 #include<intrins.hs
006 #include<absacc.h>
007 #define LCD_PORT P2 s/ derins poet
008
003 typedef int kool:
00 #define true 1
011 #define false C
012
013 void send cmd(unsigned char, int): wvoid send_data{unsigned char* ,int]:
014 void send data_tx({unsigned char *}; veid serial data{unsigned char):
015 woid send char (unsigned char, int): void LCD_init():

016 void delayms (unsigned int); unsigned char READ SWITCHES () :
017 unsigned char get_key(): void setPolicy():

018 void systemInfo(): void control():

013 void showPolicy(): void sconfig():

1 020 void clear():

{022 shit RS = P3%%: shit Enl = P3%4; shit swbl = P3“4;
023 shit RW = P3*2: shit EnZ = P3%&5; shit swb2 = P3°7:

025 sbhit RowiA = P1°G: shit C1 = P1%4;
026 shit RowB = P1*i; shit C2Z = P1*5;
027 shit RowC = P1*3; shit C3 = Pl*g;
: D28 sbit RowD = P1*3: shit C4 = P1*7;

023

P oy . e P v oA v 1 a
UM 3.15 @eulAnnw@melusunsu Keil uvision3 ieaiateulalunisumdunnain
AUNA (Keypad) iedsrdsludalulasraulnsaaas MCS-51 welileataluga

(LCD Module) wansuamulusunsy
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051 woid maini(){

052 Ein menu:

053

054 LCD_PORT = 0Ox00; F/ Make the port as output

055 LCD_init(}: S LCD imitiglization

056 sconfigi):

057

058 send cwd (0x30,1) ; A4 Beginning of izt line

059 delavyms (100) ;

060 send data|”-—————m=m—————o Hain Menu ————————=——a—-—o LS WL
061 send cmd (OxC0, 1) ; Zf Beginning of 2nd

0g2 delayms (100) ;

0683 send data("[1]5how Zystem Info [3]Chassic Control®,1):
064 send cwd (0x80,2) ; A/ Beginning of Znd line oo

085 delayms (100) ;

066 send_data("[Z]FPolicies Zetting [4]3how Policies™,2):
067 send_crnd (OxCO,2) ; AF Baginring of Znd line

068 delayms (100) ;

069 send_data M- —m e e e e e e "i2):
070

071 sEnfl chatl!)L.l)$

072 /fsend_cmld(DxGl,E) -

073 F/send cradffiz0d 30, FA Clear display

074 delayms (100) ;

075

. = ) i v ady a o o @ aal o g v
U7 3.16 fhovulannrundideinssunmdddludueadiluga (LCD Module) el

wanaran N Usunsuemilindy main.menu

3.1.3 avfenldlunismivaunsnszateniszet (Load Balance) wa4

4

a wo, =
FFUVUHUANITAUNT

0 '
o

o L = 2/ cll rd
ﬂ?ﬁﬂﬂl%@?\?ﬂﬂlﬂ?ﬂ‘]ﬂﬂﬁﬂwu?ﬂ 1. MAN IPVSADM ‘LNL‘ﬁu‘UE}ﬂLL’JﬁVI’L“ﬂUH’Iiﬂ‘E%HEI

&

=] < = e a wa =i
asvuvaslvanuiad Juthueiesiie (Tool) MiteglussuuufiRntsaynd

—“qﬂﬁ"léisﬁ Service Control
/etc/init.d/ipvsadm start
/etc/init.d/ipvsadm stop
/etc/init.d/ipvsadm  status
/etc/init.d/ipvsadm  load

/etc/init.d/ipvsadm save
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- ﬁﬂﬁ"lélb\‘l Load Balance
WUU Round Robin
ipvsadm -A -t 192.168.18.249:80 -s rr
ipvsadm -a -t 192.168.18.249:80 -r 192.168.2.2:80 -m
ipvsadm -a -t 192.168.18.249:80 -r 192.168.2.3:80 -m
ipvsadm -a -t 192.168.18.249:80 —r 192.168.2.4:80 -m
VBN : N1INT¥ILAITLIULUU Round Robin lsidududesivua Ratio (-w)

o & . = W 4 i u i
LU'E)\TR]']ﬂI‘HﬂTiﬂ’ES'ﬂ”IEJﬂ’]'3&‘5\‘1’IULLUUU Ratio dUmivinuvumAAe “Ratio = 1

WUU Ratio

ipvsadm -A ~t 192.168.18.249:80 —s wirr

ipvsadm -a -t 192.168.18.249:80 -r 192.168.2.2:80 -w (Ratio) -m

ipvsadm -a -t 192.168.18.249:80 ~r 192.168.2.3:80 -w (Ratio) -m

ipvsadm -a -t 192.168.18.249:80 —r 192.168.2.4:80 —w (Ratio) —m

VNG 1 NIINSERIBANTBUUUY. Ratio  AloaviinisAimuar1aniau (Ratio) Tvun

Real Server wosumazia Inefmumuiaaands “w” @y -w Tuiiilde Weight

WUU Fast Response

ipvsadm -A —t 192.168.19.249:80 -s wrr

ipvsadm -a -t 192.168.18.249:80 -r 192.168.2.2:80 -w (Ratio) -m

ipvsadm -a -t 192.168.18.249:80 -r 192.168.2.3:80 -w (Ratio) -m

ipvsadm -a -t 192.168.18.249:80 —r 192.168.2.4:80 -w (Ratio) -m

WUNBLUAR © N1INTEANWAITLIMUNUU Fast Response agldidumiloufufiuluy Ratio
uiagld Process 14wn17n Bsn13n9918A1959 MUY Fast Response 9sfiansainiing
NINBUAUDIVDY Real Server (time) s Process azilumaiviunil Real Server ¢
Inuilnanevauedliign Aegvinisiivun Ratio  Wwesfign (Guswsniign)

Process Ms1lAainaliufis “CreateRatio”
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% <] Fles
& BlackBerry
R Q Kl

W E

gL wy
5 package blackberry;
g
7 E impart java.util.Arraylist;
B
e
10,
1
12t
13

8 Frocess fdlunyiriionnn Rato 12

i s 15

fi¥ar Real Server fhindondums o
B 110 I TIeuY Fast Response g
T8 privats String

20 priyvare Strin f i
2L privare Stri:
2 privets String ca* -
23 private int
24 private Stri

& 41 s
BOLFP 0l @Hlrgtier

g‘uﬁ 3.17 CreateRatio WJu Process flilumssnaularvun Ratio T Real

IJ o 1 as
Server MMMNIUTINNUNIINTLAWAITBIIULUY Fast Response

WUU Least Connection

ipvsadm -A =t 192.168.18.249:80 -s |c

ipvsadm -a -t 192.168.18.249:80 -r 192.168.2.2:80 -m
ipvsadm -a -t 192.168.18.249:80 ~r 192.168.2.3:80 =m
ipvsadm -a -t 192.168.18.249:80 -r 192.168.2.4:80 -m

o ey

VNG - NNINTERINANBULUY - Least Connection  agldrrduniiounufiuuuu
Round Robin  umlunisnssaneIvanuwuy Least Connection ae¥n15RINSU9IUT

Real Server umazilasu laeavidennszatsluanliun Real Server 7i5in1sSuaiuLe

£ 4 a = v = 1S
utiesiign T4819841ANNIANWIN T MAN IPVSADM

81984 : lc - Least-Connection: assigns more jobs to real servers with fewer active

jobs.
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?.!ﬂﬁ"lﬁ;ﬂuﬂ"ﬁﬁgﬂﬁi’l iptable

vi /etc/runlPTABLE

iptables -t nat ~A POSTROUTING -s 192.168.2.0/24 -j MASQUERADE

vi /etc/rc.local

more etc/runlPTABL

VUBLE) : Hunnsmer iptable Wilarhmsatiadumalunisisesnludnaenises

Real Server

- N13AARBLUY Polling

nsARAeLUY Polling axilun1snsrvdeunumisuseitasesuddisnouriinis
nsxaelvandaniavi Polling awiifevlvie duedesusiiie Real Server \An Fail Over
Punvieidsmavegliannsainnuld szuufesimsdadieliuilainedewitne
Real Server axviauldviolsl duadssivrelilansarhauseluldndwiniviinisda

@ o

Pineluszuziauasseunsidafinmualilvaauiaiudidsuwnes fegvhnsvganseane

[ f 10 = 1 o g [~ Qs
Inanlufumiasusdneg  Real Server #ldanusavieuldsadunisusendmianuas

w%’wmnﬁu‘lmwuﬁqgﬂﬁ 3.18

i3

-

... Public Virtual 1P 161.246.18.38 ethi

Load Balancing | :
4 .(-"

B A} Direcior ;

Real 1P 192.188,2:1 ety
L2 Switch

Web Server

erver Real Server
.2, 3 182:168.2.4

Reat Servey Real
192.168.2. 2 182.4

JUA 3.18 msfasiawuy Polling TunsdlimSosualine Real Server iin Fail Over
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a o @ < I & ¢
lukewndinduaiuaunIsnszatsntssauliiuiniasuddievielnanuiaius
\391783 (Load Balance Server) 131l¢iad1e Process  lumsidiamnuniesves Real

Server wsan1sAaseluy Polling laeisnldaine Process o CheckService

BlackBerry - NetBeans IDE 7.1.2

BESES

Profects x| Filay

¥ & slackBerry
v -

ey * U L bz cractonjon

9w H@lo & S B N

®
B
Eig

farn
m:

pubiic class CheckService implsmente Funnablef

private Thraad <=
privatad boclen !
private int

ivata nt

process Fidiumsfiananumdoneay

Peal Server

[ ChackService.Java ®

orivata int rg
private String pr

wl NED

2la IS
@OFE 20 G llreucy

= 2 %)
g‘lhn 3.19 CheckService 1T Process ﬁlﬂun’m‘ﬁﬂm’mmamaa Real Server

3.1.4 mM391a89 Web Server lagldlilayn
o A ¢ s — ‘J
lumsdnaas Web Server eldluduyn Server #ildsesiuuimsveanien
Client #92919n13 Access anldeuivlaenisindslusunsy Appserv 2.5.10 Lite
o [ a ¢ ¢ [ = & Y = oo & o/ ' &
Paendudivines Fwaninndlusunsuudinyiin1sned Real 1P fog1anissiadd

wanslagiagy
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1. 1Ufl Control Panel i§eni Network and Sharing Center

Adjust your computer's gettings

ddrnfnistrative Tools AstaPlay

W Aoion Canter

X¥ cotor vianagemant

S oo

j: Fojdit Dptiors

e aodd Tima

ii‘* Credantial Maragar

tanagat iy Devices aod Pristen B nispiay

Gening Started

& Earts

ke Indeing Oprions § T Dptions

Koo Nevo BurnPighs 13

oo leformation

Parforman

aoitl Tk Personaiizaton
i Towls

GuickTime Recovery
Speach Reccgninen Syng Centar By sysrenm
Usert Aeinnts | Vinudows Cardiace £l vendews Dafendi

B ienows Upsinte %ﬁ? WAL

Lo

2"’5‘ Lackup ancd Resrons

56 Defaull Programs
@ Ease of Aucasy Lo

Q:& HoreGuoup

Esinop Gadyts

Fiash Flayer

Keyhoarg
s Pargntat Controls
Frograms and Featured

b Saund

f ﬁ Taskipar and Stave Lieny

ﬂ Wisydinass Firewafi

Tenublashosung

gﬂﬁ 3.20 m3frN1sItaes Web Server Inaidian Network and Sharing Center

2. \enil Change adapter setting

@gﬁzh [ cmame » ,.acm»d srallterns » Nw»amc«w

Control Pare Horw ) ; ¢ .
ohtrel Pare g View yous bagic nebwerk informaton and set up consecians

Finige wirdesa netvarks w 0 (o)
Lhasge viaplce stlngd h "

w

St msg

THOBSAPCLZ-PC Intamet
Change sdvanced shating [Thez comazuter)
setings
View your actve netverks Camutis ba
¥ou are curtentty net cornected 18 ary ratworks.
Changysur netwcriing seltinge
e 5ot wpwn wction ot b
T Setupa el Ercadsand, dileup, 3 hoo, VPR GGnnzetien e set up a rcuter or aécast pSint
Cantad e s nstpud
Cennact or recznnect te a wirelers, wored, dial-up, ot VPN retiak connestion,
L) havu e 308 thatny cpten
Acses: files und ponters lezated on cther actwork conyurters, ef change shanng seltings.
Teshgat frblems
Diagnose and tepair netwank proklems. o get trouslesiosting informaticn.,
HemeGrovp
Intaenet Optiont
Windows Fressll

3.21 NNSFIAIN1S91a8d Web

1854

D255

Server lagidan Change adapter setting
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4 o d .
3. \&an Local Area Connection manw31 1&anl Properties

m “5’ G, %‘rw

i

sUl 3.22 (denmisierndinesn LAN fidefiu L2 Switch

4. \Eonfl Internet Protocol Version 4 (TCP/IPv4) wéaidend Properties

— TR
4 Local Area Connection Propertias

Connect using:
R g

| & Marvel Yukon 88E8042 FCIE Fast Btbemet Controlle

 etwadeng

[ otgre, |

This connection uses the following tems:

| ¥ % Clnt for Microscft Nebworks |
2] =) VituslBox Bricged Nebworking Diiver |
| b [l aos Packet Scheduler !

| 1 =1 ile 2nd Prinker Sharing for Mcrosoft Netiorkes
| ¥ et P & (TCP/G)
[l ltmel Scol Vo 2107 Thidye
| ! 4. Link-Layer Topology Discovery Mapper 140 Driver i
' W b Link-Layer Topology Discovery Respander !

ocol e

Loongtal, |1 Gonota
LA RTHAALST LR S S

Diescription
Transmission Contro! Protocol/Intemet Profocel. The defaut
wide area rietwork protocol that provides communication
across diverse interconnectad networks.

l 0K H Cancel |

5U7 3.23 msfeAn Real IP Tu Internet Protocol Version &(TCP/IPva)



5. 1don#l Use the following IP address Tnsrmuadn 1P address 1y 192.168.2.4,
Subnet Mask (8u 255.255.255.0 wag Default gateway W 192.168.2.1

[ Internet Protocol Version 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network supparts
this capability. Otherwise, you need to ask your network adminictrator
fior the appropriate IP settings.

" Obtain an IP address automatically
& Use the following IP address:

IP address: AIBZMES e . 4

Subnet mask: 255,255,255, 0
Default gateway: A8 2, 1N

s aatomiabicaly

Q; Use the following DNS server addresses:

Prefarred DNS server;

Alternate DNS server:

__i Validate settings upon exit

gﬂﬁ 324 n1983 Real [P



3.2 1AsogiloNntylunisnanasy

3.2.1 g13auns

1) vanuianudsiines U 1 1ATe9
=Y & @ = 8 L4 o d,
2) AAUNILABDILIURINLIDS MUY 3 AT
3) mpuiimeslaaLaus U 3 L1ATDY
4) lulmspaulnsaaes MCS-51 U 1 1ATe9
5) weadiFluga (LCD Module) U 1 99
6) AdunA (Keypad) I 1 B
7) Switch L2 U 1 6

3.2.2 wasg
1) TJsunsu Virtual Box
2) 3suulfUAnis Linux Ubuntu Server
3) lUsunsu AppServ 2.5.10

4) syuuluRnis Windows 7

44
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s =
3.3 N1TAALNUNANTIINARDY

1 = s -1
nsregunsallunsneaesasdudiununm dail

finput)

... Public Virtual 4P 181.246.18.38  eth(

Gl REZID  promimsmimenemsans
1 Director i f icrecontrelsr
; ! WS-

o

T Real 191924682477 ethl

%_Lz Switch LED Mpoute
ke Web § X /:wm foutput]
S Ry &1 bS
Web Server «i ; S S e T
S e =l
Real 8erver Real Server Real Server
192,188.2. 2 192.163.2. 3 192.168.2.4

e ¢
EUM 5.45 LLNUJH‘Wﬂ’13V]ﬂaaﬁ°uaﬁixUUI‘lﬂaﬂU’ia"Iu‘U

Tunsnaaes asfinrsanldangl 3.25 Fuduusuisnisiusessyuuiimai
Ifeenuuull Taglumsnaasszdmusliliiniosusitng (Server) S1uau 3 1nadlisasiy
dldfanu (Users) uazaos Client $11u 3 1fes TnawSousitoesldreniinneslinysly
n13sraedlneldlusunsu AppServ 2.5.10 drnies Client asldswuudivinis Windows
7 dwiulvanuraudesrhnismusulasusnwdnduildeanuuull Farrsuvuadoaw
Pwviemelissuujiinsiund Jesliuemdeduiiliviiniseenuuulilélunisemuns
myvhauvedvanunanduasdudiaedinaasddisnfauslunsdanisnisldaulnanu

&€ a6 [4
AUULRINLIDS
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3.3.1 A1SNAFEVEUZYRINaAUIaTUTLTSWINeS

NOUYIINIINABDUITINLAIAIMNDTM eth0 Uax ethl vasluanUuIa UG INIDS LD
o [ - [ 3 x
N137IMUA IP Address UimsasuitglvanuiIaIud (Virtual IP) uay IP address  we9

web server (Real IP) Inetlouddinuniinnne Terminal AaeA1&s

“nano/etc/network/interfaces”

ey

ThystemE ARG [eIC/nEtaOTR/interfacesy

U7 3.26 MsldAauNenIA191 eth0 uag ethl vaslvanuiaudidivines

SR eth0 way ethl Gai519giivun P Address Tn19%1n15 Access
UN3v4LA5 89 Client B9y Virtual IP 1WWunuu DHCP @auduni1ssudn IP Address i
duan Al 161.246.18.38 w1 ethl isadlunves 192.168.2.1 fagy

auro etho
iface eth0 inet dheop

Rauto ethi

Riface erhi .inet static

Y address 192.168.2.1
netaask 255,255.255.0
network 192.168.2.0
broadcast 192.168.2.255

3 Prev Page B Cut Text |
$ Where Is Hext Page UnCut Text]

=

gmﬂ

Cur Pos
Yo Spell

3.27 AviunAn Virtual IP Tifue ethl vodluaauianudidsvines



dievhnsasrasaTasyimadaldnemd ipconfig

| a

foot@sys:em Jhorelsyste 18 Lfconfig

jUN 3.28 mslimiddlunisdaen etho uag eth1 vadlvianuiaiud

NsUERATINI V1 eth0 gndearliidu

Fie, Edit  Viow  Termuedl  Go | Help

jroot@system: /honelsystemd ifconfig
lethD Link encap;Ethernet HWaddr 00:e0:81:26:fc.b8
} snet addr:161.246.18.38 Brast:161.246.18.255  Mask:255.255.255.0
inetb addr: Te30::2e0:811f:fel6:fcbB/64 Scope:Link
UP BROADCAST RUNNING MULTICAST MIU:1500 Metric:1
RX packets:248555 errors:0 dropped:1 overruns:0 frame:0

TX packets: 17452 errors:0 dropped:0 overruns:é carrte;:O
collisions:0 txqueuelen:i000

RX bytes:68653219 (68.6 MB) TX bytes:3521973 (3.5 MB)

Link encap:Ethernet HwWaddr 00:e0:81:26:f¢:b9

inet. addri192,168,2.1 Bcast:192.168.2,255 Wask:255.255,.255.0
inet6 addr: fe80::2e0:8111;Te26:fcb9/64 Scope:Link

UP BROADCAST RUNNING MULTICAST ‘MTU:1500 Metric:i

RX packets:i5542 errors:0 dropped:0 overruns:D frame:0

1X packets:1811 errors:0 dropped:0 overruns:0 carrier:0
collisions:i0 txqueuelen: 1000

RX bytes:773015 (773.0 KB) 7X bytes:159065 (159.0 KB)

Link encap:local Locpback

inet addr:127.0.0.1  Mask:255.0.0.0
ineth addr: :1:1/128 Scope:Host

UP LOOPEACK RUNNING ' MTU 16436 Metric:!

E‘Uﬁ 3.29 UAMINETDINT config 91 eth0 way ethl

91 eth0 3 IP A2 161.246.18.38
91 ethl & IP Ap 192.168.2.1

47
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Na9INNINNTAIAIYT eth0 kag ethl 1@39ud) 15198VNSNAdaUNISYN9IUNISas
U0Yave391 eth0 lpans ping 161.246.18.38

Fig $ yoow  Teray 05
home/systen# ping 161.246.18,28
G 161,246.18.38 (161.246.18.38) 56(84) byles of data, 4
4 bytes from 161.246.18,38: icmp req=f trl=64 tim "0.05? s
§6¢ bytes from 161.246.18.38: icmp_req=2 tt .Ofa s
164 bytes from 161.246.18.38: icop req=3 ttl=64 £ 042 ms
e bytes from 161.246.18.38: icmp_req=4 ttle6d times0.0d4 s
WG4 bytes from 161.246.18.38: icop req=S ttl=64 tine=0.049 as
Ne4 bytes from 161.246.18.38: icep_req=6 ttl=64 time=0.040 ms
864 bytes from 161.246.18.38: icmp_req=7 til=64 time=0.047 ms
4 bytes from 161.246.18.38: icap_req=8 ttlsb4 time=0.051 ms

5UN 3.30 N15VRERUMIYNeIuTeATaslanuIa T3

LLﬁa‘ﬁﬁ’]ﬂTiV]ﬁﬂE)Uﬂ'l'iﬁ’lQ?U'UE)\?‘U'] eth 1 LL'ﬂ%Lﬂ%@N Real Server Iﬂﬂﬂ?i
Ping 192.168.2.1 ethl real IP

iy Y TN

froot@systemi Zhone/ systems ping 192.168.2.1
HPING 192.168.2.1 (192.168.2.1) 56(B4) bytes of data,

64 bytes from 192,168.2.1: icep_req=1 ttlebd time=0.053 ms
864 bytes from 192.168,2.1: ilcwp req=2 ttl=64 {ime=0.048 ms
icop_ req=3 ttl=64 time=0.053 ms
iodcmp reqed tel=64 timer0.054 ms
1oiemp_reqg=5 ttl=64 time=0.054 ms
t icmp_reqe6 ttl=64 time=0.040 ms
: iemp_reqe? tel=64 time=0.044 ms
todcmp_reqe8 tel=64 time=0.042 ns
210 demp_req=9 ttlssd time=0.042 ms
4 bytes from 192.168.2.1: icmp_req=10 ttls=64 time=0.040 ms

i 2,
BG4 bytes from 192.168,2,
MG4 bytes from 192.168.2.
864 bytes from 192,168.2.
¥l 2
2
2
2

B i

< [ e € o6
JUN 3.31 minadeumainnuvennIsdlvanuia uddsies



NINAERUNTSTILTBLATET web serverl lmgns Ping 192.168.2.2 eth1v@4

Real Serverl

root@system: /home/systens ping 192.168.2.2
NG 192.168.2.2 (152.168.2.2) 55(84) bytes of data.
from 192.168.2.2: icmp_reqst trl=64 time=0.512 ms
from 192.168.2.2: icmp_req=2 ttl=64 time=0.437 ms
from 192.168.2.2: itmp_req=3 ttl=64 time=0.425 ms
from 192.168.2,2: icmp_req=4 ttl=64 time=0.434 ms
from 192.168.2.2: icmp_req=5 ttl=64 time=0.436 ms
from 192.168.2.2: icmp_req=6 ttl=64 time=0.449 ms
from 192.168.2.2: icmp_reqe7 ttl=64 time=0.467 ms

U7 3.32 NIVRZOUNTYINNIUYDLATEY web server]
MINAAUNITVINTU web server 2 1agn1s Ping 192.168.2.3 eth1v®4 Real

Server?

rbdz@’systém:;h’om:systrm'a ping 192.168.2.3
PING 192.168.2.3 (192.168.2.3) 56(84) bytes of data.
B4 bytes from 192.168.2.3: icmp_req=1 til=128 time=1.32 ms

464 bytes from 192.168.2.3: icmp_req=2 ttl=128 time=0.404 ms
i 64 bytes from 192.168.2.3: temp. req=3 ttl1=128 time=0.410 ms
WG4 bytes from 192.168.2.3: ifcmp_req=4 tt1:128 time=0.416 ms
W64 bytes from 192.168.2.3: icop req=s ttl=128 rime=0.421 ms |
E bytes from 192.168.2.3: fcmp_req=6 ttl=128 time=0,382 ms f

B64 bytes from 192.168.2.3: icmp_req=7 trl=128 time=0.471 s H
W64 bytes from 192.168.2.3: iemp_reqs8 tti=128 time=0.463 ms °

E'Uﬁ 3.33 NINAEBUNITYINIUYDUATEY web server 2
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NINAABUNITNNIY web server 3 lnuns Ping 192.168.2.4 eth1v®4 Real

Server3

i/home/systen® ping 192,168.2.4
58,2.4 (192.168.2.4) 56(84) bytes of dats,
bytes from 192.168.2.4: icmp_req=! tti=128 timer1.39 ms
bytes from 192.168.2.4: fcmp reqe2 ttl1=128 time=0.640 ms
4 bytes from 192.168.2.4: icmp req=3 ttl=128 time=0,648 ms
M4 bytes from 192.168.2.4: icmp reg=4 tti=128 time=0.482 ms
;? 4 bytes from 192.168.2.4: icnp_reqes tti=128 time=0.487 ms

64 bytes from 192.168.2.4: icop_reqeé til=128 time=0.517 ms
64 bytes from 192.168.2.4: icmp reqs7 ttl=128 time=0.525 ms

H (-] A
E‘Uﬁ 3.34 N1INAFEDUNITNINUVBDIATDY web server 3
3.3.2 A15IAAUNANITYIN9IUYDY Panel Controller

Panel Controller gﬂ’LﬁLﬁaﬂathmﬁﬁma%@mﬂﬁﬁhﬂu'i,ﬁuﬁiwammmw‘
Afneitadivdnmslunisviuwiioutuiunisnuludiuse swenndaty \loruRy
nMansgensvauesiranuiatud ieausludinues Panel Controller Hazifunstiou
A131 fimassnegasiu Panel Controller Ineldlulasraulnsaianslnesuadunnainad

wne (Keypad) wagliaadnan1y LCD Module

s (=3 ¢ ad &
3.3.3 NFIANUNANITNTE18A1TZIUVBANAAUIA UL T TN S

NMSIANUNANITNIERBAITEUTDIanUIa It E SIS Telun1snaasdldyi
N391809 Web Server Tuun 3 1A3ad Liesesiuniszaanglduinig (Users) Tawnis
Nnapdlavinn1sinaeInIsiieIues (Users) Lazlasas Web Server laeldlusunsy Session

Generator LiednaeIn1lda1u (Access) va9flHu3n1s (Users) wazuanauSuinnise
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UN Web Server wiagiazadlasudnuiniudsnisnssaiun1seaund 4 Ssuasuuud sl

anuiatud @93on151991ulUswN53 Session Generator SRl

Server: (19216828 —, A

Condcurrent Sessions

| _Restarbinterface

i

Hicliye Mode  Inactive Mods | sl | Stop i

LI, e e I -

= a W s o = = € C7
E‘LJ‘V] £.65 ﬂﬁ?LiﬂJﬂU‘U@\ﬂIUiLLﬂEN Session Generator YBIFTUAUINITABUNIUADT FD1UU

walulagwszraunaidinammsatansz i

- Server : WWudasilddoumneian IP Address

- dlafuns (SPS) : Tdmiuimumnensing Generate fivuaewliu Session per Second

- Port : Mdmsuimuawasniisioinisee Generate Ttk

- TimeOut : Tdimunnailnilienviuas Session aw Session awrsalnsiiovineunnain
Amuald uadrdslaifinslniiemssuufsgyhnisindiomunaiismunls)

- Restart Interface : 14lun1s Start uay Stop Interface

- Start : ﬁﬁm’ﬁ Generate

- Stop : ¥gANI3 Generate

- Concurrent Session : WamIUIu1UUBI Session ﬁgﬂ Generate aanty Iaglusunsy
Session Generator 2g¥NN13NUUIUIIVDS Session ﬁaq”iuiwuimaﬁu Session ﬁaq’lu

1 5 = o a1 1 P e = 5 a v
d01Uy ESTABLISHED tn1uu LLazUsmmmLﬁm%umluﬂawﬁuaqﬂuﬂimm Session L1
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vuazluasenluainszuu Wisuisulasuusunawesnludaniausinaldndideswin
aviiihlvadiuasivaseannasninal Jafaviuandd 2 anusfe
- Active Mode (azUsingilusiavduniiu)

- inactive Mode (azusingiliusiavdung)



UNN 4
NANISNAZDY

4.1 NanN1IvAaY

4.1.1 n1svAaasludIuvae Panel Controller

n1svaaasludiuyes Panel Controller # simdnnislunismmasamiloutufiuns
nnavsludruvasuonndiadu isswsiludiuves Panel Controller Hozifuntstion
fmnsifimesaegatlu Panel Controller Inldlulasnaulnsaians lnasuddunmanndd
unn (Keypad) dazudaswaniu LCD Module s?'faujwmamlﬁa‘%mamguuwﬁwa LCD

Module wazmileummisiiweisieguiwanimnasdiegusoluil

31]‘71‘ 4.1 Main Menu 84 Panel Controller

4.1.1.1 SumeuRITURATine S
Falumin Main Menu Usznavludae [1] Show System Info, [2] Balancing
Policy, [3] Chassic Control, [4] Show policies wintudonna [2] Balancing Policy A
widlumih Policy Based Balancing ieilumaidnludeurmisilimessagiisniuly

mMeinsnsEatevan Ieedianadnlundraylavin Az

AR R b AT

'g‘i.l‘l‘/’l' 4.2 Menu Policy Based Balancing 984 Panel Controller
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Falumii Policy Based Balancing Usznaulusie [1] Set Interface IP, [2]
Method&Service, [3] Show Summary, [4] Add Real Server, [5] Main Menu Mﬁdﬂ']ﬂ‘lfu
nAdaniill] Set Interface IP Witawdnlufmunen Virtual IP 18y 161.246.18.38 1@%9udang

{denfi [1] Virtual Address fagu

E‘U‘ﬁ 4.3 n13AMUAAT Virtual IP U84 Panel Controller

dlarasaudssunaznduluiini Policy Based Balancing wazidennadl [2]
Method&Service ‘?dl.ﬁi)ﬂﬂlﬁﬁ”ﬂﬂwlﬁl,mé Set Algorithm For Assign to Real Server Feay
L%uLuHﬁLLamqﬁﬁﬂwsﬂﬂiﬂixﬂwiwamw‘usvhuqﬁa (1] Round Robin, [2] Ratio, [3] Fast
Response, [4] Least Connection, [Otherwise] Round Robin by Default %&’Luﬁﬁﬁwmaad

Iadenisn13nisnszaneluamduiuy Round Robin fagy

d‘ aa
sUR 4.4 wylumaidenidnisnisnszaieluan vas Panel Controller

U

dawasaudrasndnluluntihdiden Protocol Tnel Protocol lHiidenie [1] TCP, [2]
UDP, [Otherwise] TCP %qnﬂiwmaaaﬁwmaaﬂﬁﬁan Protocol TCP lneiden [1] TCP was

\d@8n Service Port 1T Port 80 Sl
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gﬂﬁl 4.5 Lwiéﬁﬂwum Protocol wag Service Port 984 Panel Controller

wasantuaglamiaysaninanisiuas Virtual Service 1P fildiruualunou

E‘U‘ﬁ' 4.6 Han13NMuUAA1 Virtual Service IP 984 Panel Controller

Wlevhnsimuad1ves Virtual Service IP iFaiieuiosudaszuuazndulgwiin
Policy Based Balancing e luvinsivund Real Server lpeidendl [4] Add Real
Server %’!\‘léﬁﬂmimmam IafmuaAl Real Server IP 1Ty
192.168.2.2 (Serverl) ; Ratio: 1
192.168.2.3 (Server2) ; Ratio: 1
192.168.2.4 (Server3) ; Ratio: 1

o L] dl 1 1 :J o = d‘
lnuyinnsiivua Real Server IP NazAndamvunasaudndens [Other] R-Server
ﬂl o U L2 1 L7 5 - o . ﬁ! - 3
iweluimunal Real Server IP fsaly ndsintiufivinisiiviun Ratio ¥ Assign Ratio

Press Ty 1 Agu



56

E‘Uﬁ 4.7 MsnvumAn Real Service IP 999 Panel Controller

a4 5 ' . 7 v o ]
LBnNIUAA1 Real Service P La%ﬁmaamum isuuﬁ%uamwamiﬂ'mumm‘um

Real Service IP fagy

Eﬂﬁ 4.8 Han13AIvUAAI Real Service IP 494 Panel Controller

4.1.1.2 ®an13919149849 Panel Controller
! ° - A . A A woq oy
dieaSaudwiinisidend [1] Commit wag [ENT] After Selected it usulsissuy
3 o @ oS v %
Mn1snszaelvan Yanavanisnszateluanaiuisansiadeulaleg nduluiive Main
4 ... o o .
Menu uagidandi[d] Show policies 38UV INTTUAAIANIULNITNINIUVDY Virtual

Service uay Real Server fiagu



JUN 4.10 @918 3%19IUYe9 Real Server

4.1.2 Wan13N5LINLANTLIUVIRaAUIATUTLTI WIS

2/ ¥ o o/ ql g ul: J:'l)
lummnaevaaedldfivundniinis Generate # 5 Sessions per Second YU
o g 2 o v - - ~ =y . o
wWelvnsuanwadundnlode gy WBI9INATANITOLUTI UM UUTNIUTDY Sessions 1

Web Server usazdalasuladnian wagiivuaial Time-out 9 1 w1
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4.1.2.1 N1319327891ULUY Round Robin
IasnMsagauMsiTuresenndiatulaeviinisnssareuanuuy Round
Robin @usnaedousmsiimeslase
Virtual IP: 161.246.18.249
Protocol : TCP
Port . 80
Real IP : 192.168.2.2 (Serverl)
192.168.2.3 (Server?)
192.168.2.4 (Server3)
Ratio - 1 (Fuabidu 1 Wesnidunisnszaisivan wuu Round Robin)
Method : Round Robin
vanloumdwds 15919515 Start Service Astiftai3un1syauTeIsTUY

a [ b ° o o | a &
lnendnly Start vasantuTzinsdeuddlasnisdentu oK uewwdindufiaz

ynsteumdadnluluszuu Invnanmsnaasadusiail

5 Session Generator

Sorver: ) 1,245 i sps !:;)-- o Moy

Coneurrent Sessions o 3

Port
8 5 TimeCut |
F :tlvns‘kartrima:f«_e
Activo Mude oastivestode i 1 step |

UM 8.11 YSua Session ign Generate Tnggldusnns

Server 1(192.168.2.2) Server 2 (192.168.2.3) Server 3 (192.168.2.4)

Session Generator | Session Generator |

) s Gt |

Conurrent Seashons

Port

26 .=

de inactivetods | gy

27

fative Mode  Jrocve Mode |

P = . - | UMYy Y Ao ;
g‘lJ’Vl 4.12 U311ad Session 91 Web server wiagiilasumieds Round Robin
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s} Wi
File Edit
' 1P Virtual Server version 1.2.1 [size=4096) al
BlackBerry Server ot L it Scheduler Flag
( Forward Weight ActiveConn inActCon
VIP : TETTRTTIT Jch"l‘trr orward Weight Act nn inActCon
Masq 1 0
Protocal; [Tcp v | Port: 80 Masg 1
; Masg 1 0
. 2 4096)
RIP: 162.168.2.4 Ratio: (1 |w Add Scheduler Flags
R —— Forward Weight ActiveConn InActCon| |
RIP List => 192,168,2.2w: 1 v| Remove 14

14

Methed: RoundRobin v @ 0K Clear All clear list

ht ActiveConn InActCont |

Service Control | Start stop Active Connection

Load Save InActive Connec...

Clear ;QII vip Shoﬁ Route | Show Status
U 4.13 nsaunansanuzUuIn Session 1 Web server usiasalasuninumi
Wanna LAty

Server 1(1921482.2) Server 2{192.168.2 3) Server3(192 168 2.4)

Active Connection R - : 1062 360 [ ERIEA

106.46 10 108.23

a1 (i)
gﬂﬁ 4.14 s uanIUsuIal Session WUU Real time 989d@071uUg Active connection
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Server1(192.1682.2) Server2(192.1632.3) Server 3(192.1682.4)

Inactive Connection [ [W19z168.2380 NN

T

26,30

20.60

JU 4.15 nsmuansUIunn Session WUU Real time 98980712 Inactive connection

INUTNLUTWASH Session Generator WAENTOULAAIANIUEIS19TIUITUS Il van
w3D Session 71 Web Server v 3 flduivsunawhiuielndidsefunaianisnsyane
ALY Round  Robin yistannsulunisnasesiiuiinamesivanliivinfuilesen
syuuiininsranglnanegnaeniaal LaraInnsw Active Connection vzuansUSunalvan
wio Session fiflanruzmsyinueESadunssuaunseeiinissulnandanudideanluss
Wldusnslagauysal FansazuansvSuamedluanluvdnaivirdunislndifsatud
JulumuiSnisnsgatenissauuuy Round Robin waens W Inactive Connection 9
wanU3unuluannie Session ﬁﬁamuzag‘luizwjﬂﬁaﬁaa@ﬂlﬁﬁqg’ﬁfﬁ’u’%miuazi@nm
Time-out $191nmsnaassagdléin odlduinisiinis Access Wl Service
LA szuvazymsnszaelvanluds Web Server Tudinsidrudivingiu Wulumadsnns

NFEYNITLIULUY Round Robin
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4.1.2.2 N13N322189ULUYU Weighted Round Robin
IsRgihmImageunhautesenwiindulnerinisnszansivanuuy Weighted
Round Robin daisnaztlauasiwmeslam
Virtual IP: 161.246.18.249
Protocol : TCP
Port . 80
Real IP : 192.168.2.2 (Serverl) ; Ratio: 1
192.168.2.3 (Server2) ; Ratio: 2
192.168.2.4 (Server3) ; Ratio: 3
Method : Ratio
vasndourdauds 15awiinns Start Service Aautlal3uNsYBITIUL

lasmdniiva Start vasandumagyhnsdeusdilagnisdonty OK wenwiiadufiagyia

nstaumdatnilussuy Tnenaniiveasudusad

= a ’ = v oa
3UN 4.16 UY3ueu Session VN Generate Iﬂmﬂ"wim‘i

Server 1 (192.168.2.2) Server 2 (192.168.2.3) Server 3 (192.168.2.4)

Session Generat " Session Generator

&:;;gr

Serve

T aRs e
3

G 8pE (s
1y

Cancozrent Sesslons

Conturrent Sessions
Paot

40 Timeout |
i Rest: .

Ackive Mods  Inaitive Mode

Part

1 TineOut
3 =

Acerttode  InactvaMode | | g e

Port
TimeGut

d' = . Py i a Yo Y = 5
EU‘VI 4.17 USuneu Session 91 Web server usazdilasunieis Ratio
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1= i (823
File Edit
BlackBerry Server
VIP: 1161,246.18.249
Protocal : iTcﬁ v| Port: g0
RIP : 192.1 _ Ratio: 3 |v Add
RIP List => 192168.22w:1 v | Remove
Method: [Ratio v | OK Clear All clear list
Weight Acth
Service Control = Start stop | Active Connection it o Weight Act
] 1 14
Load Save InActive Connec... 2 29 13

Clear All vip Show Route Show Status

'
=

JUT 4.18 n3punansanIugUTINM Session 7 Web server wazaldsuniumii

LOWNALATU

Server1(1921682.2) Server2(192.1682.3) Server3(192 168 2.4)

Active Connection \ | 1§

181 (3)

UM 4.19 nsmluansu3una Session WU Real time v8d@n1uy Active connection
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Server 1(192 168 22) Server2 (192163 2 3) Server3(192.1682.9)

Inactive Connection | N o2 1652350 [N

715,15 716.54 717.92

a7 (Fu9)

JUN 4.20 n3MUARIUTIN Session KUY Real time 83801 Inactive connection

NNlUIUNTY Session Generator WagNIpUNAAENIULIS I HUINUSIN Al an
wio Session ¥ Web Server 4 3 flgSuiisnmadrudulunuiiimmn fie 123 ana
A5nN13N5¥N1TRIUUUY Ratio ﬁaﬂmmgﬂiumﬁmamﬁu%mmmaﬂwam‘ﬁ' Web Server
uiazmlesy Wevaniuudenaldduiusiuuimamasivanifléuints Generate Wan
ileaanszuuiinisnszatelvanagnaonina uayannsIn Active Connection vuana
Usunailuanvide Session fisldnugnisvnuiaiafunsyuaunisieiinisiulnanduiugs
deeenludalivinislasanysel Tanswesuansuiimavesinanluuiiaiuandneiu
Huldmudnsdiuidmundufulunaiinisnssaienisseuiuy Ratio  uaznsaw
Inactive Connection azuamUSinalluanude Session Aiflanugeglussninesedseanty
Fagfléuinmsuavsenan Time-out Feainmisveastasulsdn eglduinisvhns Access
dunldau Service uda szuuazvhnisnszaelvanluds Web Server mudnsidud

o & o aa .
mvun Fudulunuisnisnszanen1sEULUY Ratio
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4.1.2.3 N13N32978NULUY  Fast Response

13198 TNAFAUATITV UV DB NWALATUIAEYIIN1TnS2 18 vanuwUy Fast

8
Yo

Response @us1ardaumwisiinesldi
Virtual IP: 161.246.18.249
Protocol : TCP
Port : 80
Real IP : 192.168.2.2 (Serverl) ; Ratio: 1
192.168.2.3 (Server2) ; Ratio: 1
192.168.2.4 (Server3) ; Ratio: 1
Ratio . wgAnimualag Process Crate Ratio Faasyinasiiansani Response
time Inglumsldawisiimesasienn Ratio Wiueslsflalisng
Method : Fast Response
ndanntloumdauds 1nasiinag Start Service AouiBEUMYLIBITEUL
2

lneadniia Start ndsnntumsaginisleudddlaenisidends OK wewndiadufiez

vinsUeuandatlulussuu

Server: {151.34

Concurrent Sessions . B AR
Port fEo i

85 Timeut il m.ili
[ Restart interface |

Activa Mode  inachive dode

E‘U‘ﬁ 4.21 U318 Session ‘ﬁgﬂ Generate Ima@l‘ﬁ'ﬁﬂ’li

Server 3 (192.168.2.4)

Server 1 (192.168.2.2) Server 2 (192.168.2.3)

~  Session Generator

. Session Generator? ﬁ";_‘“%

§epvpn (1921462

contuirent Sevstons

30

Adtive Mode  Inattivo Mede | gel

25

Aethacods  fadive Mode - |

'

UM 4.22 YT Session 71 Web server usazslé5useds Fast Response
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File Edit
BlackBerry Server

VIP: 161.246.18.24¢

Protocal: [TCP |v Port:ls

RIP: 192.168.2.4 Ratio:|1 |»|  Add

RIP List => 192.168.2.2w: 1 ¥ Remove

Method: |Fast Response v | 0K Clear All clear list

Service Control | Start stop Active Connection

Load Save InActive Connec...
Clear All vip Show Route Show Status

65

1
5]

1S
Forward Weight ActiveConn InActConn

'
=

JUN 4.23 nseunansanTusUiui Session 7

Web server Wiagialasuniumi

WONNALATY

Server 1(1921682.2)

Active Connection

AN (i)

Eafl
G
=

Server2(192.16323)

4.24 AsLanIUIuNL Session WUU Real time ¥99a@01uy Active

Serser3(1921682.4)

connection
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Server 1(19216822) Server 2 (192 1682 3) Server3(192 163 2.4)

(€5
Inactive Connection L [l 152 165 2 3:50 [N
ount

fLEEﬁ

186.38 187.77 188.15 190.54 1891.892 183.3 134.63 196.08 137.45

= =l
AT (317N)
gﬂﬁ 4.25 n5INLaAIUSHIM Session WUU Real time U99aa1ue Inactive connection

VLN UsWNSU Session Generator a¥NTAURANIANIULLTTAL I UINUS Il an
w30 Session 1 Web Server 714 3 flasuilusuaunndsiulaeduegiun weight 7

wWaguwlasw@auluun ws1I1n1sNSE8A15EUILUY Fast Response 9¥fiansaun

' !
=l =

Response time 84 Real Server filnanauausuiaiign usldadns Process
“CreateRatio” fieldlunisdnduladvun Ratio iU Real Server il Response
time toufign @msnovaussdeszuuiifign) Madangulunisvanesiiviinuvedinand
Web Server whAayAalasu Lﬁamﬂﬁuu,é’uawlﬂé’uﬁuﬁ‘ﬁ’w%mmmaaiwamﬁ';ﬂﬁ’n’u‘%ma
Generate mﬂ’wmLf‘iaamﬂiwuﬁﬂﬂiﬂasawaiwamanaaﬂLaaﬂ waraInnsIn Active
Connection azuansUsuailnanyie Session AldnIUENSYUES IR UNTEUIUNTAEE
mssulvandudrdsenludaléuinslasauysal FansmesuansUiinuvesuanly
Usunaufiwanansfulaeiinasinisiiid-an veeUiualvenaduluun waznswl  Inactive
Connection 9zla@nsUsunulvianyse  Session ﬁﬁamusagﬂmw'jwiaéaaan‘LﬂeTa
Al¥uinisuwazsenian Time-out sﬁdmnnﬁwmaaqa'gﬂlé"iwwwiwammmw‘lﬁﬂixmalmiz

uduldmuisnisnszareluanuuu Fast Response
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4.1.2.4 N1INTTAYIULUY Least Connection
Iasimmaasuniuvesenndindulaeriinisnssaelnanuuy  Least
Connection Zas1astlauamasiwesldm
Virtual IP: 161.246.18.249
Protocol : TCP
Port . 80
Real IP : 192.168.2.2 (Serverl) ; Ratio: 1
192.168.2.3 (Server2) ; Ratio: 2
192.168.2.4 (Server3) ; Ratio: 1
Method : Least Connection
wdsamnUouddmds 1579813 Start Service Aoulfial3un1sviiaLIaIsTUL
’

lawpanfidy Start wdsaniusnvgrhnsteusdslasnisdeonty OK uewndindufiae

vinnsteauadadluluszuy

Server: | [163.24618.948

LConcurrent Sessions

84

v Active Mode  Irastive tads

d = . = Y e
3UM 4.26 UTum Session fign Generate lnuglduinns

Server 1(192.168.2.2) Server 2 (192.168.2.3) Server 3 (192.168.2.4)
ﬁ;ﬁ% session Genetater session Generator | L &PELC  session Generator

3 B

Concurrent Sesuions

Connurent Sesslans

2- i Hestast intertace

Active tode  wonthee Made [ gr

Concurrent Snssions =
rant

2 8 msoul
[

Actien Mode  madtive Mo [ g,

Port

TimoOut 1o

tian Mode  Inacthvi Mada

U 4.27 U3 Session 71 Web server unazilasusels Least Connection
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1= AT

File Edit
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2.
VBIEANY

YBIUTEN XXX

Standards and Protocols

IEEE 802.3, TCP/IP, DHCP, ,
NAT, HTTP,

IEEE 802.3, 802.3u, 802.3x,
TCP/IP, DHCP, ICMP, NAT,
PPPoE, SNTP, HTTP, DDNS

Interface

2 Fixed Ethernet LAN Port

1 Fixed Ethernet WAN Port
1 Fixed Ethernet LAN Port
3 Changeable Ethernet
WAN/LAN Ports

Concurrent Session

600

30000

DHCP

DHCP Server/Client

DHCP Server/Client, DHCP

Address Reservation

Load Balance

Round robin, Weighted
Round Robin, Fast Response ,

Least Connection

Policy Routing, Link Backup

One-to-One NAT

One-to-One NAT, Multi-Nets

NAT
NAT
Routing Static Routing Static Routing
Hard disk 31 GB -
Ram 1122 MB -
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MAN IPVSADM

ipvsadm(8) - Linux man page

Name

ipvsadm - Linux Virtual Server administration
Synopsis

ipvsadm -A|E -t|u]f service-address [-s scheduler]
[-p [timeout]] [-O] [-M netmask]

ipvsadm -D -tu|f service-address

ipvsadm -C

ipvsadm -R

ipvsadm -S [-n]

ipvsadm -ale -t|u]f service-address -r server-address
[-glijm] [-w weight] [-x upper] [-y lower]

ipvsadm -d -tJulf service-address -r server-address
ipvsadm -L|\ [options]

ipvsadm -Z [-t|u|f service-address]

ipvsadm --set tcp tcpfin udp

ipvsadm --start-daemon state [--mcast-interface interface]
[--syncid syncid]

ipvsadm --stop-daemon state

ipvsadm -h

1. Description

Ipvsadm(8) is used to set up, maintain or inspect the virtual server table in the Linux
kemel. The Linux Virtual Server can be used to build scalable network services based on a
cluster of two or more nodes. The active node of the cluster redirects service requests to a
collection of server hosts that will actually perform the services. Supported features include
two protocols (TCP and UDP), three packet-forwarding methods (NAT, tunneling, and direct
routing), and eight load balancing algorithms (round robin, weighted round robin, least-
connection, weighted least-connection, locality-based least-connection, locality-based least-

connection with replication, destination-hashing, and source-hashing).



The command has two basic formats for execution:
ipvsadm COMMAND [protocol] service-address
[scheduling-method] [persistence options]

ipvsadm command [protocol] service-address
server-address [packet-forwarding-method] [weight options]

The first format manipulates a virtual service and the algorithm for assigning service
requests to real servers. Optionally, a persistent timeout and network mask for the
granularity of a persistent service may be specified. The second format manipulates a real
server that is associated with an existing virtual service. When specifying a real server, the
packet-forwarding method and the weight of the real server, relative to other real servers for

the virtual service, may be specified, otherwise defaults will be used.

2. COMMANDS

ipvsadm(8) recognises the commands described below. Upper-case commands
maintain virtual services. Lower-case commands maintain real servers that are associated
with a virtual service.
-A, --add-service

Add a virtual service. A service address is uniquely defined by a triplet: IP address,
port number, and protocol. Alternatively, a virtual service may be defined by a firewall-mark.
-E, ~-edit-service

Edit a virtual service.
-D, --delete-service

Delete a virtual service, along with any associated real servers.
-C, ——clear

Clear the virtual server table.
-R, --restore

Restore Linux Virtual Server rules from stdin. Each line read from stdin will be treated
as the command line options to a separate invocation of ipvsadm. Lines read from stdin can
optionally begin with "ipvsadm". This option is useful to avoid executing a large number or
ipvsadm commands when constructing an extensive routing table.

-5, --save



Dump the Linux Virtual Server rules to stdout in a format that can be read by -R|--
restore.
-a, --add-server

Add a real server to a virtual service.
-g, —edit-server

Edit a real server in a virtual service.
-d, --delete-server

Remove a real server from a virtual service.
-L, -, --list

List the virtual server table if no argument is specified. If a service-address is
selected, list this service only. If the -c option is selected, then display the connection table.
The exact output is affected by the other arcuments given.
-Z, -—-Zero

Zero the packet, byte and rate counters in a service or all services.
--set tcp tepfin udp

Change the timeout values used for IPVS connections. This command always takes 3
parameters, representing the timeout values (in seconds) for TCP sessions, TCP sessions after
receiving a FIN packet, and UDP packets, respectively. A timeout value 0 means that the

current timeout value of the corresponding entry is preserved.

--start-daemon state

Start the connection synchronization daemon. The state is to indicate that the
daemon is started as master or backup. The connection synchronization daemon is
implemented inside the Linux kernel. The master daemon running at the primary load
balancer multicasts changes of connections periodically, and the backup daemon running at
the backup load balancers receives multicast message and creates corresponding
connections. Then, in case the primary load balancer fails, a backup load balancer will
takeover, and it has state of almost all connections, so that almost all established
connections can continue to access the service.
The sync daemon currently only supports IPv4 connections.
--stop-daemon

Stop the connection synchronization daemon.



-h, ~help

Display a description of the command syntax.

3. PARAMETERS
The commands above accept or require zero or more of the following parameters.

-t, —-tcp-service service-address

Use TCP service. The service-address is of the form host[:port]. Host may be one of a
plain IP address or a hostname. Port may be either a plain port number or the service name
of port. The Port may be omitted, in which case zero will be used. A Port of zero is only
valid if the service is persistent as the -p|-persistent option, in which case it is a wild-card
port, that is connections will be accepted to any port.

-u, -~udp-service service-address

Use UDP service. See the -t|-tcp-service for the description of the service-address.
-f, --fwmark-service integer

Use a firewall-mark, an integer value greater than zero, to denote a virtual service
instead of an address, port and protocol (UDP or TCP). The marking of packets with a
firewall-mark is configured using the -mj|--mark option to iptables(8). It can be used to build a
virtual service assoicated with the same real servers, covering multiple IP address, port and
protocol tripplets. If IPv6 addresses are used, the -6 option must be used.

Using firewall-mark virtual services provides a convenient method of grouping
together different IP addresses, ports and protocols into a single virtual service. This is useful
for both simplifying configuration if a large number of virtual services are required and
grouping persistence across what would otherwise be multiple virtual services.

-5, --scheduler scheduling-method

scheduling-method Algorithm for allocating TCP connections and UDP datagrams to
real servers. Scheduling algorithms are implemented as kernel modules. Ten are shipped
with the Linux Virtual Server:

rr - Robin Robin: distributes jobs equally amongst the available real servers.

wrr - Weighted Round Robin: assigns jobs to real servers proportionally to there real
servers' weight. Servers with higher weights receive new jobs first and get more jobs than
servers with lower weights. Servers with equal weights get an equal distribution of new jobs.

lc - Least-Connection: assigns more jobs to real servers with fewer active jobs.



wlc - Weighted Least-Connection: assigns more jobs to servers with fewer jobs and

relative to the real servers' weight (Ci/Wi). This is the default.

Iblc - Locality-Based Least-Connection: assigns jobs destined for the same IP address
to the same server if the server is not overloaded and available; otherwise assign jobs to
servers with fewer jobs, and keep it for future assignment.

lblcr - Locality-Based Least-Connection with Replication: assigns jobs destined for the
same IP address to the least-connection node in the server set for the IP address. If all the
node in the server set are over loaded, it picks up a node with fewer jobs in the cluster and
adds it in the sever set for the target. If the server set has not been modified for the
specified time, the most loaded node is removed from the server set, in order to avoid high
degree of replication.

dh - Destination Hashing: assigns jobs to servers through looking up a statically
assigned hash table by their destination IP addresses.

sh - Source Hashing: assigns jobs to servers through looking up a statically assigned
hash table by their source IP addresses.

sed - Shortest Expected Delay: assigns an incoming job to the server with the
shortest expected delay. The expected delay that the job will experience is (Ci + 1) / Ui if
sent to the ith server, in which Ci is the number of jobs on the the ith server and Ui is the
fixed service rate (weight) of the ith server.

ng - Never Queue: assigns an incoming job to an idle server if there is, instead of
waiting for a fast one; if all the servers are busy, it adopts the Shortest Expected Delay
policy to assign the job.

-p, —persistent [timeout]

Specify that a virtual service is persistent. If this option is specified, multiple requests
from a client are redirected to the same real server selected for the first request. Optionally,
the timeout of persistent sessions may be specified given in seconds, otherwise the default
of 300 seconds will be used. This option may be used in conjunction with protocols such as
SSL or FTP where it is important that clients consistently connect with the same real server.

Note: If a virtual service is to handle FTP connections then persistence must be set
for the virtual service if Direct Routing or Tunnelling is used as the forwarding mechanism. If

Masquerading is used in conjunction with an FTP service than persistence is not necessary,



but the ip_vs_ftp kernel module must be used. This module may be manually inserted into
the kernel using insmod(8).
-M, --netmask netmask

Specify the granularity with which clients are grouped for persistent virtual services.
The source address of the request is masked with this netmask to direct all clients from a
network to the same real server. The default is 255.255.255.255, that is, the persistence
granularity is per client host. Less specific netmasks may be used to resolve problems with
non-persistent cache clusters on the client side. IPv6 netmasks should be specified as a

prefix length between 1 and 128. The default prefix length is 128.

-r, --real-server server-address

Real server that an associated request for service may be assigned to. The server-
address is the host address of a real server, and may plus port. Host can be either a plain IP
address or a hostname. Port can be either a plain port number or the service name of port.
In the case of the masquerading method, the host address is usually an RFC 1918 private IP
address, and the port can be different from that of the associated service. With the
tunneling and direct routing methods, port must be equal to that of the service address. For
normal services, the port specified in the service address will be used if port is not specified.
For fwmark services, port may be omitted, in which case the destination port on the real
server will be the destination port of the request sent to the virtual service.
[packet-forwarding-method]

-g, --gatewaying Use gatewaying (direct routing). This is the default.

-i, —-ipip Use ipip encapsulation (tunneling).

-m, --masquerading Use masquerading (network access translation, or NAT).

Note: Regardless of the packet-forwarding mechanism specified, real servers for
addresses for which there are interfaces on the local node will be use the local forwarding
method, then packets for the servers will be passed to upper layer on the local node. This
cannot be specified by ipvsadm, rather it set by the kernel as real servers are added or
modified.

-w, —-weight weight
Weight is an integer specifying the capacity of a server relative to the others in the

pool. The valid values of weight are 0 through to 65535, The default is 1. Quiescent servers



are specified with a weight of zero. A quiescent server will receive no new jobs but still
serve the existing jobs, for all scheduling algorithms distributed with the Linux Virtual Server.
Setting a quiescent server may be useful if the server is overloaded or needs to be taken
out of service for maintenance.
=X, --u-threshold uthreshold

uthreshold is an integer specifying the upper connection threshold of a server. The
valid values of uthreshold are 0 through to 65535. The default is 0, which means the upper
connection threshold is not set. If uthreshold is set with other values, no new connections
will be sent to the server when the number of its connections exceeds its upper connection

threshold.

-y, —l-threshold (threshold

lthreshold is an integer specifying the lower connection threshold of a server. The
valid values of (threshold are 0 through to 65535. The default is 0, which means the lower
connection threshold is not set. If lthreshold is set with other values, the server will receive
new connections when the number of its connections drops below its lower connection
threshold. If lthreshold is not set but uthreshold is set, the server will receive new
connections when the number of its connections drops below three forth of its upper
connection threshold.
--mcast-interface interface

Specify the multicast interface that the sync master daemon sends outgoing
multicasts through, or the sync backup daemon listens to for multicasts.
--syncid syncid

Specify the syncid that the sync master daemon fills in the SynclD header while
sending multicast messages, or the sync backup daemon uses to filter out multicast
messages not matched with the SynclD value. The valid values of syncid are 0 through to
255. The default is 0, which means no filtering at all.
-c, --connection

Connection output. The list command with this option will list current IPVS
connections.

--timeout



Timeout output. The list command with this option will display the timeout values
(in seconds) for TCP sessions, TCP sessions after receiving a FIN packet, and UDP packets.
--daemon

Daemon information output. The list command with this option will display the

daemon status and its multicast interface.

--stats

Output of statistics information. The list command with this option will display the
statistics information of services and their servers.
—rate

Output of rate information. The list command with this option will display the rate
information (such as connections/second, bytes/second and packets/second) of services and
their servers.
--thresholds

Output of thresholds information. The list command with this option will display the

upper/lower connection threshold information of each server in service listing.

--persistent-conn

Output of persistent connection information. The list command with this option will
display the persistent connection counter information of each server in service listing. The
persistent connection is used to forward the actual connections from the same
client/network to the same server.
--sort

Sort the list of virtual services and real servers. The virtual service entries are sorted
in ascending order by <protocol, address, port>. The real server entries are sorted in
ascending order by <address, port>. (default)
--nosort

Do not sort the list of virtual services and real servers.
-0, —-ops

Specify that a virtual service uses one-packet scheduling. This option can be used

only for UDP services. If this option is specified, all connections are created only to schedule



one packet. Option is useful to schedule UDP packets from same client port to different real

servers.

-n, --numeric
Numeric output. IP addresses and port numbers will be printed in numeric format

rather than as as host names and services respectively, which is the default.

--exact

Expand numbers. Display the exact value of the packet and byte counters, instead of
only the rounded number in K's (multiples of 1000) M's (multiples of 1000K) or G's (multiples
of 1000M). This option is only relevant for the -L. command.
-6

Use with -f to signify fwmark rule uses IPv6 addresses.

EXAMPLE 1 - Simple Virtual Service

The following commands configure a Linux Director to distribute incoming requests
addressed to port 80 on 207.175.44.110 equally to port 80 on five real servers. The
forwarding method used in this example is NAT, with each of the real servers being

masgueraded by the Linux Director.

ipvsadm -A -t 207.175.44.110:80 -s rr
ipvsadm -a -t 207.175.44.110:80 -r 192.168.10.1:80 -m
ipvsadm -a -t 207.175.44.110:80 -r 192.168.10.2:80 -m
ipvsadm -a -t 207.175.44.110:80 -r 192.168.10.3:80 -m
ipvsadm -a -t 207.175.44.110:80 -r 192.168.10.4:80 -m
ipvsadm -a -t 207.175.44.110:80 -r 192.168.10.5:80 -m
Alternatively, this could be achieved in a single ipvsadm command.

echo "

-A -t 207.175.44.110:80 -5 rr



-a -t 207.175.44.110:80 -r 192.168.10.1:80 -m
-a -t 207.175.44.110:80 -r 192.168.10.2:80 -m
-a -t 207.175.44.110:80 -r 192.168.10.3:80 -m
-a-t 207.175.44.110:80 -r 192.168.10.4:80 -m
-a -t 207.175.44.110:80 -r 192.168.10.5:80 -m
" | ipvsadm -R
As masquerading is used as the forwarding mechanism in this example, the default
route of the real servers must be set to the linux director, which will need to be configured
to forward and masquerade packets. This can be achieved using the following commands:

echo "1" > /proc/sys/net/ipvd/ip_forward

EXAMPLE 2 - Firewall-Mark Virtual Service

The following commands configure a Linux Director to distribute incoming requests
addressed to any port on 2077.175.44.110 or 207.175.44.111 equally to the corresponding
port on five real servers. As per the previous example, the forwarding method used in this

example is NAT, with each of the real servers being masqueraded by the Linux Director.

ipvsadm -A -f 1 -5 11
ipvsadm -a -f 1 -r 192.168.10.1:0 -m
ipvsadm -a ~f 1 -r 192.168.10.2:0 -m
ipvsadm -a -f 1 -r 192,168.10.3:0 -m
ipvsadm -a -f 1 -r 192.168.10.4:0 -m
ipvsadm -a -f 1 -r 192.168.10.5:0 -m

As masquerading is used as the forwarding mechanism in this example, the default
route of the real servers must be set to the linux director, which will need to be configured
to forward and masquerade packets. The real server should also be configured to mark
incoming packets addressed to any port on 207.175.44.110 and 207.175.44.111 with firewall-
mark 1. If FTP traffic is to be handled by this virtual service, then the ip_vs ftp kernel
module needs to be inserted into the kernel. These operations can be achieved using the
following commands:
echo "1" > /proc/sys/net/ipvd/ip_forward
modprobe ip_tables



iptables -A PREROUTING -t mangle -d 207.175.44.110/31 -j MARK --set-mark 1

modprobe ip_vs_ftp

4. IPv6

IPv6 addresses should be surrounded by square brackets ([ and ]).

ipvsadm -A -t [2001:db8::80]:80 -s rr
ipvsadm -a -t [2001:db8::80]:80 -r [2001:db8::a0a0]:80 -m

fwmark IPv6 services require the -6 option.

Notes

The Linux Virtual Server implements three defense strategies against some types of
denial of service (DoS) attacks. The Linux Director creates an entry for each connection in
order to keep its state, and each entry occupies 128 bytes effective memory. LVS's
vulnerability to a DoS attack lies in the potential to increase the number entries as much as
possible until the linux director runs out of memory. The three defense strategies against
the attack are: Randomly drop some entries in the table. Drop 1/rate packets before
forwarding them. And use secure tcp state transition table and short timeouts. The strategies

are controlled by sysctl variables and corresponding entries in the /proc filesystem:

/proc/sys/net/ipvi/vs/drop_entry /proc/sys/net/ipvi/vs/drop packet
/proc/sys/net/ipvd/vs/secure_tcp

Valid values for each variable are 0 through to 3. The default value is 0, which
disables the respective defense strategy. 1 and 2 are automatic modes - when there is no
enough available memory, the respective strategy will be enabled and the variable is
automatically set to 2, otherwise the strategy is disabled and the variable is set to 1. A value
of 3 denotes that the respective strategy is always enabled. The available memory threshold
and secure TCP timeouts can be tuned using the sysctl variables and corresponding entries

in the /proc filesystem:

/proc/sys/net/ipvd/vs/amemthresh /proc/sys/net/ipvd/vs/timeout *



Files

/proc/net/ip_vs

/proc/net/ip_vs_app
/proc/net/ip_vs_conn
/proc/net/ip_vs_stats
/proc/sys/net/ipv4/vs/am_droprate
/proc/sys/net/ipvd/vs/amemthresh
/proc/sys/net/ipvd/vs/drop_entry
/proc/sys/net/ipvad/vs/drop_packet
/proc/sys/net/ipvad/vs/secure_tcp
/proc/sys/net/ipv4/vs/timeout_close
/proc/sys/net/ipvd/vs/timeout_closewait
/proc/sys/net/ipvad/vs/timeout_established
/proc/sys/net/ipvd/vs/timeout_finwait
/proc/sys/net/ipva4/vs/timeout_icmp
/proc/sys/net/ipvd/vs/timeout_lastack
/proc/sys/net/ipvd/vs/timeout_listen
/proc/sys/net/ipvd/vs/timeout_synack
/proc/sys/net/ipvd/vs/timeout_synrecv
/proc/sys/net/ipvd/vs/timeout_synsent
/proc/sys/net/ipvd/vs/timeout_timewait
/proc/sys/net/ipva/vs/timeout udp

See Also
The LVS web site (http://www.linuxvirtualserver.org/) for more documentation about LVS.
ipvsadm-save(8), ipvsadm-restore(8), iptables(8),

insmod(8), modprobe(8)
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