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Learning objectives

0O Learn about ewtevpr'use aomputiwg
0O Learn about multitiered architectures
O Learn about java Enterprise Services

O Learn about clowd com]:utiwg
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Architecture evolution | Specialization

Various

Since 2000 D %“gg;

Multitiered Architecture & Cloud Services © Benoit Garbinato




Enterprise computing

Dlstributed Ewterprise AppLLcatiows exhibit critical needs:

O highly avatlable

O highly reliable
highly scalable

O highly secure

O ete.

O Software architects § developers must therefore be experts
wot only in the application domain, but also in these
various orthogonal domains Rnown as system gualities
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Enterprise computing (2)

O (n addition, with the advent of the web
and of mobile communication, enterprise
applications must now be able to tnteract
via many devices on many chanwnels

O Cownclusion: software engineers must L
addition aim at flexible, multi-channel §
forward-looking distributed architectures
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Application server

O Software that runs on some middle tier, between:
O web-server (thin clients)
O databases / legacy applications

O Support for cLustﬂrlwg, Load bala waiw@, faiL—o\/er,
connectivity to legacy systems, transaction
processing, business logtie, ete...

O Hosting environment for server-sioe components
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Java Enterprise Services

O A set of standard APls providing access
to existing tnfrastructure services

O Ewnterprise Java APls are platform § vendor neutral

O A business component model based on these APLs,

L.e., that can be deployed on:
O any hardware/operating system
O any compliant applications server

=> The)ava EE platform
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Java EE | Overview

ava €€ stands for Java platform, Enterprise Edition

ava EE is the specification of a distributed
multitiered application model for enterprise
applications, presented as a coherent set of
programming APIs

O (mplementations of the Java EE specification are
usually proposed n the form of application servers

Ewnterprise Edition (Java EE) 5

Standard Edition (Java SE) S The java
, — platform

-’
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Enterprise Java APIs

D[Dis’cributcol Objects: Web sewiaeS}Java RMI

O Object Directory: JNDI

0O [Data base Access :JPA,MDBO

O Trawnsactions: JTA, JTS
O web: Servlets, JSP, tab Libs

Q| Asynchronous unteractions: Websockets, Futur&s}

O :Buslwess Compowewts Modlel: IEJBSJ
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Container-based Architecture

container

deployment

create component = component
Component ,
register component
; >

asynchronous callback to component

The Generalized Asynchronous Callback
P I"i n Ci p I e some client some service

—

create listener/delegate

listener/delegate

register listener/delegate

asynchronous callback to listener/delegate
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Architecture evolution | Virtualization
& the cloud




1960: furst concept § tmplementation

inthe BM S/z60 EmED
B o ien 9 ) ovningen 09
s

) this concept aPPL5LW9 == “aso caled Vitual Machine Monitor

Lt to the tntel processor aramtec’cure
D OO
<>
. U, .

Hypervisor

vmware  VirtualBox || Parallels’
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Virtual Machine vs. Containers

a The container-based approach of docker Ls a variant
" of virtualizatiow that tries to be more Lightweight
docker awd to facilitate / accelerate the deployments of
complete systems, L.e., OS + Libraries + applications

virtual machine docker container

L oo |

{ Haraware } ) { Haraware ]
. large memory footprint (tews of GBs) e small mewmory footprint (tems of MBs)
e deployment is rather slow | - deployment is very quick

e supports different operating systems |+ supports only one operating system
own the same hardware ! own the same hardware
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Cloud Computing | A Definition

Cloud computing is a model for enabling ubiquitous,
convenient, on-demand network access to a shared pool
of configurable computing resources (e.g., networks,
servers, storage, applications, and services) that can be
rapidly provisioned and released with minimal
management effort or service provider interaction.

The NIST Definition of Cloud Computing

Peter M. Mell, Timothy Grance
https://dx.doi.org/10.6028/NIST.SP.800-145

NIST = National Institute of Standards and Technology, U.S. Department of Commerce
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https://dx.doi.org/10.6028/NIST.SP.800-145

Infrastructure | A Definition
as a Service (laa$)

'he capabillity provided to the consumer Is to provision
orocessing, storage, networks, and other fundamental
computing resources where the consumer is able to
deploy and run arbitrary software, which can include

operating systems and applications.

The NIST Definition of Cloud Computing
Peter M. Mell, Timothy Grance
https://dx.doi.org/10.6028/NIST.SP.800-145

NIST = National Institute of Standards and Technology, U.S. Department of Commerce
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Platform | A Definition

as a Service (Paa$)

The capabillity provided to the consumer is to deploy
onto the cloud infrastructure consumer-created or
acquired applications created using programming

languages, libraries, services, and tools
supported by the provider.

The NIST Definition of Cloud Computing
Peter M. Mell, Timothy Grance
https://dx.doi.org/10.6028/NIST.SP.800-145

NIST = National Institute of Standards and Technology, U.S. Department of Commerce
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Software | A Definition
as a Service (Saa$)

The capabillity provided to the consumer Is to use the
provider’s applications running on a cloud infrastructure.
The applications are accessible from various client devices
through either a thin client interface, such as a web
browser (e.g., web-based email), or a program interface.

The NIST Definition of Cloud Computing
Peter M. Mell, Timothy Grance
https://dx.doi.org/10.6028/NIST.SP.800-145

NIST = National Institute of Standards and Technology, U.S. Department of Commerce
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Types of Cloud Services

4+ (nfrastructure as a Service (1aas)

Whg bu.g whewn You can remt and scale?
¥ txa mpLe: Amazon EC2

4+ Platform as a Service (Paas)
@ Guve me nice APls with solid implementations!
& Exawmple: Matchmore Location-based Pub/Sub

4+ Software as a Service (Saas)
& Run it for me and make it accesstble anywhere!
& Exawmple: Google Docs, Sheets, Slides
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From pizza...

dining table

:
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dining table | _dining table |
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forks & knives

drinks drinks

your responsibility

electricity electricity
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oven oven

toppings toppings toppings

your responsibility

tomato sauce tomato sauce tomato sauce

Apqisuodsau s Jopuaa

cheese cheese cheese

C m&m@b j pizza dough

Apgisuodsau s Jopuan

pizza dough pizza dough

Apgisuodsau s Jopuaa

home made take § bake pLzza delivery dining out

Multitiered Architecture & Cloud Services © Benoit Garbinato




...to the Cloud !

ework frameworks

)
-

applications

security

security

frameworks frameworks

your responsibility

databases databases

database
systems
virtualization virtualization

your responsibility

systems systems
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servers & storage servers & storage
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_servers & storage servers & storage
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work network network network
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Apgisuodsau s dapiaoad pnopd
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data center data center
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Apqisuodsau s dapiroid pnopd

data center data center
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OV Premises infrastructure Platform
(no clowd) as a Service as a Service as a Service
(laas) (Paas) (sSans)
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Cloud Provid
O u rov I e rs " - Microsoft Azure

amazon ’) Google Cloud Platform  1Cloud

web services

Google

G Sharel.aTeX i
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Sy, IBM ClOUd OGitHUb CIOUdbees_

ox— 405 IBM Bluemix

“Q Dropbox o Bitbucket & Eclipse Che

Scaleway ORACLE cioud o
D matchmore

A EXOSCALE HubSpot it
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