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. Cloud Computing

What 60s new?

Alllusion of infinite computing resources available on
demand

AElimination of an up-front commitment by cloud users

AAbility to pay for use of computing resources on a short-
term basis

(+) Above the Clouds, Armbrust et al, UC Berkeley, 2009



. Cloud Computing

Essential Characteristics

AOn-demand Self-Service
ABroad network access
AResource Pooling
ARapid Elasticity
AMeasured Service

(*) NIST Definition of Cloud Computing i 800-145
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. Cloud Computing
Deployment Models

APrivate Cloud
I Operated solely for an organization
I On-premise or off-premise

ACommunity Cloud
APublic Cloud

I Access to general public

AHybrid Cloud

I 2 or more clouds, Cloud Bursting
(*) NIST Definition of Cloud Computing i 800-145
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. Cloud Computing

Service Models

salesforce

ASoftware as a Service (SaaS)

APlatform as a Service (PaaS) :
Deploy customer-created applications
' Using languages and tools supported by PaaS Provider

No control of underlying cloud infrastructure

'~ Control over deployed applications, hosting env. Configurations

Alnfrastructure as a Service (laaS A
(I2aS) 7/ amazon , qpge®

(*) NIST Definition of Cloud Computing i 800-145
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. PaaS and Java EE
Java EE design principles and capabillities

ACommon programming model for enterprise developers
ARunti me handles application
ADeclarative resource references

AScalable (scale-out) component models
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. PaaS and Java EE
Java EE 7: nNnMaki ng Java EE

AEnhancements
T New Roles for PaaS
T Services as first class citizens

I Multitenancy
AEvolution, not a revolution!
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. New PaaS Roles in Java EE 7

APaaS Product Vendor
APaaS Provider

APaaS Account Manager
APaaS Customer
AApplication Submitter
AApplication Administrator
AEnd-User



. Java EE 7 Roles in a PaaS scenario
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. PaaS Implications on Deployment

Simplified PaaS Application Deployment
I Single-click,self-ser vi ce, Apush t

@V & http://localh.pp/wizard.jsf Hﬂ:|
ORACLE" GlassFish Application Server

O cl ouddc

=]
¥ oo

Logout

| Applications | Environments

1. Upload Application | Step 1: Upload Application
2. Configure Services

To upload an application to the cloud, specify the archive file that contains the packaged application
3. Review and Confirm and general information about the application.

Application Archive: Browse..

The archive file that contains the packaged application
Application Name:

The name by which to identify the application when listing or undeploying the
application
Context Root:

The path relative to server's base URL
Description:

A brief textual description of the application

Next>> | | Gancel

. //localhost:8080/paas-console/app/wizard. jsf

[1/1]Top (110%



. PaaS Implications on Deployment
Services Management

AAutomatic Service Provisioning and Management

I Service Orchestration

AAutomatic Service Dependency discovery

AService Provisioning and Association
I Handle operational infrastructure concerns automatically

ANet wor k configuration, HA, Cluster
I Application and Service deployment versioning



. PaaS Implications on Deployment
Virtualized runtimes

AScalable virtualized on-demand environment

I Support multiple cloud deployment models
APublic, Private, Hybrid

I PaaS Provider decoupled from laaS infrastructure

I Multi-tenancy



. PaaS Implications on Deployment
Scaling and Operations

AAutomatic Scaling of Services
IScale to applicationds needs

I User-defined alerts and actions
AControl over application hosting environment
I Flexibility in choice of application services, framework

I Rich service configuration

T Shared services
T Extensible runtime to allow new Services

o



. A sample application stack

Java EE
Web Application Archive
(WAR)

|| Application
Components

0

End User

9

l Services required for the applicatioh
A
HTTP
Load Balancer

I '-

-
-
-
-
-
-
-
-
7
-
<\\
=~

SQL Database

Create Schema
Populate data

JMS
Message Queue
Create Destinations,

Conn Factories

Highly available

Java EE Cluster /
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. Traditional Java EE Application Deployment

1. Provision and Initialize

2. Provision and Initialize

3. Provision and Initialize

Java EE
Admin Server

Application
Deployer

4. Configure resources
to connect to Services

5. Deploy Application

6. Provision and Initialize
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Java EE PaaS Application Deployment

@)

1. Deploy App

Cloud Platform
Admin Server

2. Provision and
Initialize
Application @ =000 |PpEmeeeseesessssesssieemenmemens -
Deployer

3. Provision and
Initialize

4. Provision and
Initialize

5. Configure resources
to connect to Services

6. Deploy Application

7. Provision and
Configure
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. Terminology

AService

AServiceType
I Java EE, RDBMS, HTTP Load Balancer etc.

AServices T scope and lifecycle

T Provisioned Services
AApplication scoped
AShared

I External (a priori ) services
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. Specification of Service Metadata

AOptional

I When not specified (vanilla EE app archives)
AOrchestration Engine automatically handles discovery of service deps
AAutomatic wiring to default Service Templates

I Metadata may be specified when:
AFiner grain control of application environment desired
AApplication-specific Service configuration



. Design Model

Cloud
rchivi _ Container Infrastructure
CS é Service Services
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. Specification of Service Metadata

AService Definition

I Metadata used to provision and configure a Service

AWhat : Service characteristics (functional and non-functional) Y
Template matching

AHow : Explicit Template specificatonY Temp !l at e wi ri ng

AService Reference

iAn application componentods depe
AExplicit : User-specified through deployment descriptors
Almplicit and Discovered: Information contained within the archive



Service Dependency Specification

Explicit
Declaration
Java EE
Application
Archive
Explicit
Declaration
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. Sample Service Definition

¢!-- glassfish-services.xml -->

'<glassfish-services:

= {service-description name="MyDB">

= ¢!-- Based on the characteristics specified below, Orchestrator

matches a Template and provisions that Service -->

= <characteristics>
<characteristic name="service-type” value="Database"/:
<characteristic name="service-vendor” value="Oracle"/>
<characteristic name="service-product-name” wvalue="Oracle"/>
<characteristic name="service-version" value="11g"/>
<characteristic name="os-name"” value="Linux"/>

</characteristics>

= <conftiguraticons>
<!-- Create initial schema -->
<configuration name="init.sql" value="tbl-init.sql"/>
</configurations>

</service-description>
</glassfTish-servicesy|
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. Sample Service Reference
<!-- glassfish-resocurces.xml --:

= ¢jdbc-connecticn-pocl resocurce-type="javax.sgl.XADataSource"”
max-pool-size="32" name="jdbc/MyXADS"
datascurce-class-name="oracle. jdbc.xa.client.OracleXADataSource™ >
<property name="ServiceName"” value="myDB" />
{,-"jdh-::—::ﬂnnectiﬂn—p-u}ul}-l
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. GlassFish PaaS Runtime Architecture

Cloud Platform Admin Service (CPAS)

.- Application Deployment Orchestration Discover,

JE— Cloud | > i Provision
Engine

Console & Associate

Sl
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PaaS Customer
Cloud

b Service
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Manager Engines
User defined
Scaling Rules

Provision
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..... laaS/Virtualization
oy Infrastructure

o,
‘o

Provisioned Services
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Application
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Demo
PaaSing a Java EE Application in the Cloud
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. Conference Planning in the Cloud

<glassfish-services>
<service-description init-type="LB" name="ConferencePlanner-lb">
<template id="LBNative"/>
<configurations>
<configuration name="https-port" value="50443"/>
<configuration name="ssl-enabled" value="false"/>
<configuration name="http-port" value="50080"/>
</configurations></service-description>
<service-description init-type="JavaEE" name="ConferencePlanner">
<characteristics>
<characteristic name="service-type" value="JavaEE"/>
</characteristics>
<configurations>
<configuration name="max.clustersize" value="4"/>
<configuration name="min.clustersize" value="2"/>
</configurations>
</service-description>

</glassfish-services>
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