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= Soucasny internet — Client/Server mesh

_ Uzivatelé
. PC
_ tlusté aplikace
— Browser (web, web2.0 — Ajax, RIA)
« SmartPhones, PDA, Tablety

— Vzajemné propojené systémy
. Datové propojeni — ODBC, JDBC, SQL
. Vzdalena volani — CORBA, RPC, RMI
. Messaging — JMS
« HTTP — WebServices, REST

_ Portaly
. Integracni prvek na webové vrstvé. HTML fragmenty — portlety (kukéatka)




* Operacni systémy
— terminalové aplikace, intranety
* Webovy server

— webova aplikace
» bezstavové HTTP, bezpecnost

* Obecné tedy — AplikaCni server
— Program, ktery zajisStuje beh jinému programu
— Typy app serveru
 Non J2EE (php, perl, psql, ColdFusion, ...)
« Microsoft based (COM, ASP.NET, ...)
- J2EE




Cost to Develop

= 2VS. 3 vrstvy

and Maintain

2-Tier
Architecture

3-Tier
Architecture

Application Complexity and
Length of Application Life

Data Server

Database
Logic

Data Server

Database
Logic

Logic
Business
Logic

| Application Server

Business
Logic

Business
Logic

Presentation
Logic

Clients

Presentation
Logic

Fat Client

Fat Server

l Clients

Presentation
Logic

Two-Tier
Architecture

Three-Tier
Architecture




= Java

_ Programovaci jazyk ('95), ktery preklenul propast mezi Unixem, Windows,
MacOS, mobilnimi zafizenimi ...

= J2EE (Java Enterprise Edition)

_ Platforma pro distribuované aplikace s dlirazem na pfenostitelnost, Skalovani,
interoperabilitu ...
. Nadstavba jazyka Java (knihovny, standardy ...)
. Podporuje 3 vrstvy

= JCP (Java Community Process) JSR (Java Specification Requests)

_ | pfesto, Ze Java je z dilny spole¢nosti Sun, jeji vyvoj probih& ve spolupréaci pfednich
svétovych firem (Sun, Oracle, IBM, Nokia, ...)

_ Obdoba IETF a RFC

= Java neni JavaScript (ECMA-262)




Web Browser Wireless Device
Client Tier

Applets,
Business Partner Applications,

or Other System CORBA Clients

- . |
* Servlety, JSP e e

* EJB

Firewall

* DATA

J2EE Server

EJBs

Connectors

; Web Services Technologies
Proprietary Protocol (SOAP, UDDI, WSDL, ebXML)

V

Existing System Business
Legacy System Partner
ERP System or Other System

Databases




Nasledujici obrazek ilustruje
logické usporadani, coz
neznamena fyzické uskupeni
prvkd na procesy, adresni
prostory nebo virtualni stroje.
J2EE platforma/specifikace
nevyzaduje, aby byl produkt
funk€éné implementovan
jednim programem, jednim
serverem dokonce ani jednim
srojem. Naopak J2EE vlibec
nedefinuje nutnost jakéhokoliv
fyzického Clenéni. Maly J2EE
produkt se bude skladat z
apletl a klient( bézicich v
prohlizeci pfipadné JVM, kde
na druhé strané bude jejich
béh obsluhovat jeden server
ktery bude podporovat jak
webové komponenty tak i
bussines logiku (EJB). Na
druhou stranu velky produkt
bude obsahovat rozdélené
serverové komponenty které
jsou schopné spolupracovat v
clusterovém prostredi.

Applet Container

Application Client
Container

Application

Web Container

EJB Container

FINIAULI0T

Client

sl02auuny

Figure J2EE.2-1

[ mewinJ2EE14

J2EE Architecture Diagram




* AplikaCni prostredi
— OOP - Java

— Distribuovanost - RMI, JMS, HTTP, ..
— Skéalovatelnost - resource split/share

— Interoperabilita - JCA

Java 2 -
RMI Enterprise JavaBeans

Standard Edition
Naming &
Directory (JNDI)
< _:I",...._--:lp Connectivity

= Jana 2 PLATFORES JDBC
[ E———— Exviarmizg EBiveE ( )

JavaMail

Servlets and

Java Server Pages (JSP)




* Oracle ORACLE

— Databazovy specialista Javu koupil
— Sun Java, GlassFish
— BEA Jrockit JVM, WebLogic

* Internation Bussines Machines

— Integrator se zamérenim na stfedni a velky bussines
— Vyvijel vlastni JVM od poc¢atki na zakladech Smalltalk JVM
— WebSphere Application Server

* Red Hat ‘ redhat

— Vyrobce OS Linux se silnou podporovu vyvoje kernelu, libcé, ...
— Koupil implementaci J2EE — JBoss
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ElBaORM | Podporované standardy

Vlastni databaze y \
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Dstatni
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J2SE 1.5, 1.6
J2EE 5.0 5.0,6.0 5.0

Sun
IBM Sun

OpenJDK 1244 RockitJVM
Azure

Hibernate > EJB 3.1, 3.0, EJB 3.0, 2.x,
EJB 3.0, 2.1 2.X,1.1 1.1, Spring

JMS 1.1 1.1 1.1

Servilet | JSP 25/2.1 3.0/2.2 25121
(tomcat)

JVM

EJB /| ORM

Dojo

(Feat.pack) Oracle ADF

Web 2.0 /| Mobile RichFaces

Clustering
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Kerberos / SSO

SAML ano ano ano

ne
(samostatny produkt)

Architektura Mikrojadro Monolit ?2?7?
Certifikace EAL 2+ WAS 6.0 EAL 4 BEA WL EAL 2
- Rational

Jboss Application
IDE Developer Developer

Studio (Eclipse) - Eclipse

SIP ano ano

- JDeveloper

Vyvojove Iboss Seam Rational Unified

metodiky Process Oracle ADF

= EAL4 - Od této urovné se vyzaduje pouziti specialnich technik




] JbossEAPS WAS ND 8 WebLogic 11g

Podporuje Sirokou radu Silné specifikace

oss technologii a de- )
facto standardui. Neni k podporo_\{na_yq_h
technologii a jejich

nim vSak jasné

stanovena podpora. podpory

Dynacache — ¢asti vystupl
a dat jsou cacheovany na
rlznych Urovnich (app, http,
edge) bez zasadu do
zdrojovych kédU aplikaci

K cacheovani jsou potreba
specialni anotace

API pro napojeni na Oracle
Fusion Middleware

- vlastni JVM — Rockit
- vlastni JVM — Sun
- vlastni DB

- vlastni JVM
- vlastni DB

Pfima podpora OS

L [ToeE, Oracle Enterprise Linux




T Jhoss EAPS WAS ND & S

RHEL 4
RHEL 5,6
SLES 9
SLES 10
SLES 11
Ora. Ent. Linux
Vista/2003/2008
Windows 7
HPUX 11
Solaris 10
RHEL 4,5
SLES 9,10,11
AIX 5,6
HPUX 11
Solaris 9,10

System z zOS
RHEL 4,5
SLES 9, 10, 11




db potfebné pro béh app serveru, ne j2ee jca konektory

_ Jboss EAP 5 WAS ND 8 WebLogic 11g

Oracle 10g, 11g

MS SQL
2005,2008

DB2 7

DB2 8

DB2 9
Mysql
PostgreSQL
Sybase 12
Sybase 15
Informix
WS I

IMS

Apache Derby

PointBase 5

Hypersonic

Ingres




= http:/ljboss.com

* Jedna z implementaci J2EE Platformy

— Microkernel JMX a ostatni sluzby

JBoss AS 5 Runtime

Applet Container

User Applications

[ e

Component Deployers Enterprise Services

EJE Container

S et S Y Transactions —

B Newin J2EE 1.4

Figure J2EE.2-1  J2EE Architecture Diagram




Boss

®
@ @ by Red Hat

webcontainer (tomeat)

| 8080 http

| 8009 ajp

[ 8443 htips

| [.';'""." jmx-console |

Keyatore
i | ROOT.war

webapp1 I
webapp2 7

| 1090 jmx

[ 8083 rmi
[ 1098 rmi proxy
| 1099 jndi (naming)

| 4444 invoker (rmi)
| 4445 invoker (rmi)
| 4446 jboss remoting

| 4712 JBossTS Recovery
| 4713 JBossTS status

[ 4457 UmMS

confibinding.../META-INF/...

- EJBcontainer

=
e

deployer1

deployer2 )
— _\L-— —_— —

ClassLoader

==

-

microkernel




Skripty (xml hell)

Webova

U ostatnich produktl jsou
moZznosti obdobné

Domaci

perl, awk, ...

twiddle.sh

HTTP WS/REST
Enterprise (cfengine, pupet, bcfg2, .

JBoss AS Administration Console

~ {3t centos-example
~ [0 JBossAS Servers
= [ JBoss AS 5 (default
~ O Applications
(2 E1B 2.x Application (E
(3 EJB 3.x Application (E
(2 Embedded Web Appli
(O Enterprise Application
+ (O Resource Adapter (RA
~ (0 Web Application
- B ROOT.war
» (O Web Application
+ B admin-console.war
+ B jmx-console.war
~ (0 Resources
» [B 1Boss Web
+ (O Connection Factories
+ (3 Datasources
(3 IMS Destinations

Jmx-console
Admin-console

Contexts

: centos-example : JBossAS Servers
[localhost/

//localhost/

: JBoss AS 5 (default) : Applications : Web Application (WAR)s : ROOT.war

Summary |

Status: « Available

View the numeric metrics and traits for this resource.
Traits

Virtual Host: localhost
Numeric Metrics

Name

Category: performance

Currently Active Sessions

Maximum Active Sessions

Created Sessions

Expired Sessions

Rejected Sessions
Average Session Alive Time

Max Session Alive Time

Minimum Response Time --no data available--

Average Response Time --no data available--

Description

the number of sessions that are currently active
for this WAR

the maximum number of sessions that have
been active for this WAR

the number of sessions created for this WAR
the number of expired sessions for this WAR
the number of sessions rejected for this WAR
the average alive time of sessions for this WAR
the maximum alive time of sessions for this WAR

the minimum response time for requests
serviced by this WAR

the average response time for requests serviced
by this WAR

: Web Application




Mikro aplikace

App server




VétSinou s predrazenou proxy (nejen JBoss)
Rozdéleni/Sdileni zatéze
— Staticky obsah ﬁ%
Dodatec¢né funkce na webserveru i
— Deflate, rewrite, webauth, ...
Zabezpeceni
Clustering

l 3
..

StaticData




Web frontends

Gl VRRP/HSRP/DNS 'Li
3 |

static content (img, js, ...}
- DRDB/NFS/AFS

* Cele J2EE (EJB, JMS, RMI, JSP, Servlety, 3tier ...) Application servers }[!5

app. cluster
je tak slozité zamotané, : 1
aby platforma dobre Skalovala a byla spravovatelna E;
|

Database cluster >
B db cluster

*  Proc€ se clusteruje
— ZvysSeni dostupnych prostiedki pro béh aplikace (pamét, disky, ..)
— ZvySeni propustnosti aplikace (vice CPU, vice uZivatell)
— ZvySeni dostupnosti (HA)
Jak se clusteruje

— Data aplikace a celého vypocetniho prostredi se v clusteru replikuji

+ JNDI replication, EJB Session replication, HTTP Session replication, JMS Queue replication

— Pro replikaci existuje nékolik strategii, pouzita se vybere podle potieby
* Load Balancing

* Failover

— Replikace mtize probihat nékolika zpUsoby
«  Memory to memory, Shared database
* Master — Slave, Master — Master, Backup only
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o
@ @ by Red Hat

* Centralni sprava prosredi
— Auto discovery
— Sprava AS

L 1A vy

— Sprava aplikaci
g . i .o Yy I"'“i [ +| Ii ‘H"ﬂ JI"'}-'M is
Spréava zdroju i A1 0 -

Skriptovani IFH ol

il R ggags Bl nanbbiaeg L1 p— EH

Monitoring vykonu e i
« Servlet response time e
- Hibernate SQL statistics T

* Integrace s ostatnimi nastroji skrz SNMP




... malé srovnavaci doplnéni ...

Jboss EAP 5

Sprava - JBoss Operation
Network
-RHQ (0ss)

Monitoring - Jboss Operation
Network
- RHQ (oss)

WAS ND 8

Deployment Manager
(soucast produktu)

- Jednoduchy je soucast
- Tivoli Perf. Manager ($$)
- Tivoli Mon. Service ($%)

WebLogic 119

Admin console
(soucast prod.)

- soucast
- Oracle Enterprise
Manager




... ale jesté se na chvili vratme ...

JBoss je postaven kolem mikrojadra a Skaluje i smérem doll

Jednotlivé sluzby platformy jsou v implementaci pfitomny jako komponenty/sluzby

Profil mlze obsahovat pouze nékteré (webserver, JMS, EJB ...)

Oproti clusteru samotného Tomcatu

S vyhodou vyuZzit Jboss Operation Network nebo RHQ
Mit na prostfedi podporu

— Céasteéné vyuziti WebSphere nebo WebLogic

Také neni problém, komponenty se daji vypnout (ale ne odstranit)
Stale zbyde kandn na vrabce




= Mit proprietarni FeSeni a k nému bokem podporovat a vyuzivat prispévki public-

domain je dnes standard

JBoss

- JBoss.com
- JON

Enterprise

- JBoss.org

Community - RHQ (0ss)

Network Deployment

Community Edition
(Apache Geronimo)

WebLogic

WebLogic Server

GlassFish




. Jboss EAP 5 WAS ND 8 WebLogic 11g |}

Licence je na CPU v HW

Licence je na VCPU na rok Licence je na VCPU na rok (nehledé na virtualizaci)

Urovefi supportu je podle Licence je vCetné 1 roku
subscription (1-4) supportu

Support se plati navic

Zadné cold licence Plati se i za cold licence

Edge server (reverse proxy)
mUlZe byt rovnou na | za extra proxy se plati
samostatném HW




http://www.redhat.com/promo/migration/calc.html

$350,000
$300,000
$250,000

$200,000 B JBoss EAP
$150,000 B WAS ND

$100.000 | WebLogic

$50,000

Year 1 Year 2 Year 3
(16 VCPU) (32 VCPU) (48 VCPU)




http://www ibm com/software/webservers/appserviwhypaymore/

Velikost prostiedi je 2x vétSi nez v pfedchozim pfikladu

]

IBM product 2 st Sub-lota Oracle product

CArSes
L
LLp Cenges

(100
1)

|
L]

BEkup i

.
L

List

piica

icensos

(Rl iy 7.1

Perf, deita
B N

-
otal # of

=
n.-

& ol

Cold Ba

# of perlcrman
T

2ol

[~§-] .
WaebSphere Apphcabion Soerver ND 4 X240 $17900 S400 960 Webloge Server Enderprise Edibon
WabSphare Edge Coche (Iroe with WAS ND) 2 1120 Dracke Web Cacha (Oracke Web Tied)
WebEphere Edge WLM (freowith WASND) 2 1120 Jrd party lond balances (I based)
DE2 UDB EE (freo with WAS ND for sessionf 2 1120 Oracle DB Entarprise {lor session rephcabon)
168 HTTP Server (rea wih YWAS ND) 2 1120 Orack MTTP Servar (Oracle Wb Tear)
Tiwolk Dirdciory (free with WAS ND) 2 1120 Ovacla Draciory Serioas
Subtocal - Beense (list price);
Support for year 1.
Support for years 2-5;
Suwbéodal for support years 1-5; .
Subtotal - license (discounted): " $400.950

e 721120 |

Subiofal - fcense (isf price):
Support for year 1:

Support for years I-5:

Subtotal for support years 71-5:
Subtoral - license (discounfed):

Sub-total

$2,300,000

$200,000

£160.000
$1,900.000

$200,000
$1,400,000
$6,160,000
51,355 200
55,420,800
8 T8 000
$6, 160,000

Total E3FERTTLIY]




ORACLE
oo 0SS LR N software WebLogic

JBoss EAP 5 WAS ND 8 WebLogic 119

Vhodny pro malé a stfredni  Vhodny pro stfedni a velké Vhodny pro rozsahlé
aplikace aplikace datové sklady

Silna podpora OSS a Silna podpora vCetné
navaznost na operacni detailni specifikace jejiho
systém rozsahu

Vhodny pro aplikace se
Sirokou datovou zakladnou

Podpora a integrace na
mnoha platformach a s NejvysSi vykon
mnoha bussines produkty

OSS verze zalozena na
stejném kodu




Java uz davno neni pomala (JIT)

Java se vyviji jako jazyk (Java 1.7) i jako platforma
Oracle/Sun vs Google — spor o Javu a Android
Apple vs Java — ??

Zaklady programovani se dnes uci v Javé

— Coz ma pozitivni, ale i negativni dopady
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