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* Ponekad je potrebno usluziti veliki broj korisnika
* Nadmasuje mogucnosti pojedinacne Tomcat instance

— 300 - 350 transakcija u sekundi (ovisno o
transakciji)

— 200 threads default

* Formiranje clustera Tomcat instanci
* Instalirane na jednom ili viSe fizickih servera
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Kapacitet i raspolozivost

* Kapacitet
— Broj korisnika koji sustav moze usluziti
e Raspolozivost

— Vjerojatnost da sustav ima
obavljanja definirane funkcije u
pretpostavljenom trenutku
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Kapacitet i raspolozivost

* Kapacitet se ostvaruje povezivanjem
individualnih komponenti u klaster

— Raspodjela opterecenja izmedu vise |
instanci |

— Instance predvidjeti za 20 % vece
opterecenje od idealne raspodjele

— Instance mogu biti na istom server il
na razlicitim serverima
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Kapacitet i raspolozivost

Rezerve za greske
distribucije konekcija
od Load Balancer-a
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400 kanekcija

Dimenzioniranje
opteredenja
(20% rezerve)

} : } I

Tomcat Tomcat Tomcat Tomcat

120 konekeija 120 konekcija 120 konekcija 120 konekcija

Dimenzioniranje 400 konekcija
optereéenja za ispad
jedne komponente
{20% rezerve)
N+1 redundancija

| } )

Tomcat Tomecat Tomcat

160 konekcija 160 konekcija 160 konekcija 160 konekcija
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Kapacitet i raspolozivost

* Na jedan server moze se instalirati vise
Tomcat instanci

— Svaka u svom direktoriju
— Svaka slusa na svom port-u
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Kapacitet i raspolozivost

* Visoka raspolozivost se ostvaruje
redundantnim hardware-om

— Uporaba vise servera

— Load balancing bez pojedinacne |
kvara

— Maksimizira vrijeme u ispravhom
stanju

— Minimizira vrijeme u stanju kvara
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Kapacitet instance i mrezni promet

e Korisnici toleriraju odzive do otprilike 0,5 s
e Kapacitet je organicen instancom i mrezom
* Average Application Response Time (AA

70200 §

* Average Application Response Size (AARS)} KByt
Formule za izra¢un (M. Turk): s
ConcurentUsers = (500 / AART (ms)) * Ncpu  (max. 200 et

ConcurentUsers = NetworkThroughput (KBytes/s) / AA ytes
- brze mrezne kartice (1 Gbps) ili dodatne mrezne kartice
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Balansiranje prometa

e |zmedu

— Vvise servera
— vise instanci na istom serveru

— viSe instanci na razlicitim serverima
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Balansiranje prometa
Nekoliko pristupa, ovisno o cilju: kapacitetu i/ili raspoloZivosti

l NLB l i NLB

Tomcat Tomcat Tomcat

Tomcat Tomcat

Tomcat

Server Server Server Server Server

RASPOLOZIVOST KAPACITET RASPOLOZIVOST | KAPACITET
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Balansiranje prometa

 Hardware
— Load balancer kao zaseban uredaj

— Za raspolozivost potrebna redundancija
* active-standby ili active-active

e Software
— Microsoft NLB
— Apache load balancer
— Nginx
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Balansiranje prometa

Load balancer: izdvojeni uredaj, NLB ili software (Apcahe, Nginx)

l 811 | 812 l
LR || &
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Balansiranje prometa

* Pristup sistemasa * Pristup JAVA programera

— NLB ili neki drugi Load Balancer — Apache load balancer

— Fizicki ili virtualni serveri * mod_jk

— Tomcat instance na razlicitim IP * mod_proxy
adresama, ali na istom portu — Nginx

(open source rjesenja)

* Kombinirani pristup — Tomcat instance na istoj IP
— NLB izmedu pojedinih servera adresi, ali na razli¢itim

— Apache load balancer unutar portovima
pojedinih servera
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Balansiranje prometa - Microsoft NEB™

* Pristup sistemasa ima smisla kad koristimo
vise fizickih servera zbog redundancije

* |nace rasipa resurse

— virtualni stroj za svaku Tomcat insta

OS licence (ne uvijek, npr. Datacentar &
licencing)

* Ne zahtijeva detaljna znanja o Tomcat
instanci i Apache serveru
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* NLB - Network Load Balancing
— Distribuira promet uporabom TCP/IP A L A

prOtOkOIa Balﬁggng Ealﬁggng E'alﬁ;gng Balﬁggng
— Arhitektura sabirnice — bez a E @ $

pojedinacne tocke kvara (Single Point |

of Failure) @ E )
— Klaster fizickih ili virtualnih servera &l shared storage
— Visoka raspolozivost i skalabilnost tode 1 % Hode 2

Server

— Centralizirano upravljanje klasterom cluster
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Balansiranje prometa - Microsoft Nt% N

* Provjera stanje komponente

— Promet se usmjerava samo na
ispravne komponente

— |PSentry i slicna rjesenja (Active
Server Watch)

— Periodiki ispituje stanje komponente®.
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Balansiranje prometa - Apache |

=3
Korisnici Q '

1
—» Tomcat

&
S
Q ' Apache, Nginx, ... i Tomcat
N |
o S e

Tomcat instance mogu
8 biti na istom serveru
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Perzistentne sesije (sticky sessiong)y 8

* Single NLB affinity (Microsoft NLB)
e Cookies (Apache)
* |P hash (Nginx)
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Vise Tomcat instanci na istom server

e Svaka instalirana u svom direktoriju
e Svaka slusa na svom portu

* Instalacija
— Instalacija prve instance Tomcat-a
— Multipliciranje Tomcat direktorija
— Konfiguriranje Tomcat instance
— Instalacija Windows Servisa
— Editiranje Windows Servisa

 Mehanizam za replikaciju sadrzaja

11. - 13. listopada 2020. JAVACRO 2020



Sve instance na
Istoj IP adresi,
razliCiti portovi

Apache Tomcat 1 (Prva instalacija)
Connector Port: 8080 (Default)
Shutdown Port: 8005 (Default)

AJP Port: 8009 (Default)

Redirect Port: 8100 (Default)

.- 13. listopada 2020. JAVACRO 2020

Apache Tomcat 2
Connector Port: 8081
Shutdown Port: 8006
AJP Port: 8010
Redirect Port: 8101

Apache Tomcat 3
Connector Port: 8082
Shutdown Port: 8007
AJP Port: 8011
Redirect Port: 8102
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Load Balancer - Apache

* Dva pristupa
— Uporaba JK 1.2.x native connector-a
 Jakarta Tomcat Connector

— Uporaba Apache HTTP Server 2.x s
mod_proxy
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Load Balancer - Apache mod_jk

Tomcat a
med_jk
connections
Tomcat b
usars Apache

web server '

[ |

1
Tomcat j
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Load Balancer - Apache mod jk

* Definiranje workers
* Mapiranje URLs na workers
e Konfiguracija Tomcat
— set jymRoute za perzistentne sesije

* Monitoring mod_jk
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Load Balancer - Apache mod_jk

# The load balancer worker balancel will distribute

# load to the members workerl, worker2 and worker3
worker.balancel.type=Ib
worker.balancel.balance_workers=worker1, worker2, worker3
worker.workerl.type=ajp13
worker.workerl.host=myhost
worker.workerl.port=8001
worker.worker2.type=ajp13
worker.worker2.host=myhost
worker.worker2.port=8002
worker.worker3.type=ajp13
worker.worker3.host=myhost
worker.worker3.port=8003
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Load Balancer - Apache mod_jk

* Perzistentne sesije
* Metode
— In-memory registry
— Cookie
— Enkodirana instanca u session id

11. - 13. listopada 2020. JAVACRO 2020



JavaCro2D)

Load Balancer - Apache mod jk

* /a:
— Napredni load balancer
— Napredna detekcija pada cvora
— Podrska za velike AJP pakete
* Protiv:
— Odrzavanje odvojenog modula
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Load Balancer - Apcahe mod_proxye S

 Uporaba Apache kao load balancera
 Round robin load balancer

— mod_proxy
— mod_proxy_balancer :
* Peristentne sesije (sticky session — cook ey

— mod_headers
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\
et \ _ http://eva00:9080/
8 S http://idproxy.org )
__..jf;:' http://192.168.2.15:8082/

HTTP
Port 8082

J> o
LogicalDOC
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Load Balancer - Apcahe mod_prox \L

* Konfiguracija
/etc/httpd/conf/httpd.conf

* Unwanted requests
ProxyRequests off

e Balance web heads

<Proxy balancer://cluster>
BalancerMember http://10.x.x.x:8080
BalancerMember http://10.x.x.x:8081
BalancerMember http://10.x.x.x:8082
#security
Order Deny,Allow
Deny from none
Allow from all
#use round-robin balancing
ProxySet Ibmethod=byrequests
</Proxy>
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&
Load Balancer - Apcahe mod_proxye

* Konfiguracija

* Balance-manager
#balance-manager is a tool that lets you configure and tune Apache
<Location /balancer-manager>
SetHandler balancer-manager
#lock this down tightly
Order deny,allow
Allow from all
</Location>

* ProxyPass
#what to actually balance
#in this case, balance everything except the manager
ProxyPass /balancer-manager !
ProxyPass / balancer://cluster/
</VirtualHost>
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Load Balancer - Apcahe mod_headegs

* Perzistentne sesije

» KoriStenje cookie-a
Header add Set-Cookie "ROUTEPATH=.%{BALANCER_WORKER_ROUTE}¢
env=BALANCER_ROUTE_CHANGED
<Proxy balancer://cluster>
BalancerMember http://10.x.x.x:8080 route=1
BalancerMember http://10.x.x.x:8081 route=2
BalancerMember http://10.x.x.x:8082 route=3
ProxySet stickysession=ROUTEPATH

</Proxy>
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Load Balancer - Apache mod proxys

e /a:

— Nema potrebe za kompajliranjem i odrzavanjem
odvojenog modula mod_proxy

— mod_proxy_http, mod_proxy_ajpi
mod_proxy_balancer dolaze kao dio standardne
Apache 2.2+ distribucije

— Moze koristiti http https i AJP protokole, ¢ak unutar & b
istog balancer-a &
* Protiv:
— mod_proxy_ajp ne podrzava velike pakete 8K+
— Jednostavan load balancer
— Ne podrzava Domain model clustering
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Load Balancer - Nginx

* Uporaba Nginx kao load balancera

 Nginx (‘engine x’) je HTTP i reverse proxy server

* |IP hash, round robin, least-connected

* Perzistentne sesije (sticky sessions), implementirane sa IP hask
load-balancing algoritmom

http {

upstream tomcat_servers{
ip_hash;

server 10.x.x.x:8080;
server 10.x.x.x:8081;
server 10.x.x.x:8082;

}
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Load Balancer - Nginx

192.168.1.191:8080

Nginx

Tomcat1

( 9w ®eme @
http://yallalabs.com/ a

192.168.1.190:80

192.168.1.192:8080

Yodla.- Lok

Tomcat2
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Zakhucak

Veliki kapacitet uporabom vise Tomcat instanci
* Vise Tomcat instanci na istom serveru
* Raznarjesenja za balansiranje prometa
— Unutar istog servera programska rjesenja
* Apache mod_jk
e Apace mod_proxy
* Nginx
* Visoka raspolozivost uporabom vise servera
— lzmedu server moguca uporaba NLB
* Arhitektura sabirnice bez pojedinacne tocke kva
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Hvala na painiji!
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