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Agenda Day 2
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Best Practices, implementation strategy, and
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Software frameworks

A software framework Is a reusable design for :
software system (or subsystem).

en.wikipedia.org/wiki/Software framework
Software frameworks provide
reusable software components.
a means of plugging in your own components.
a mechanism for component interoperabillity.

Software frameworks are the foundation of
modern enterprise application development.
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Java) Java EE

Javad

originated as a programming language aranen
environment for devieembedded software.

got attention as a tool for developing rich Internet

client applications that run in the Web browser.

Plainold HTML and JavaScript won that role however,
supplemented by Flash and some Microsoft ASP.

became a tool of choice for seisieie
programming.

has only recently been released as OS by Sun
Microsystems.
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Java) Java EE

Java specification development is

governed by the Java Community Process (JCP).
Segcp.org/en/home/index

determined by JSRs, Java Specification Requests.
Java application development may be performe
within a number of OS frameworks.
MVC oriented: StridSpringHibernate.
Component oriented: JavaServer Faces, Tapestry.
Eclipse.
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Java) Java EE

One can combine frameworks, for instance for
Web developmeidt

LIl Lenyer Businass Layer Farsistence Layer
Sermcelocator Spring L 3355;5.\ Hbernate
=truts - MVC :
Transactions DataSourceS
Struts Action, Hibernate Session Connection Pool
ActionForm, JSP, Managerment Querny Language
struts-config.xml, ESNgss Semce Support and cther
i Classes Hibamate sanices
[
<r Ciomain Model Business Cbjects l/

www.onjava.com/pub/a/onjava/2004/04/07/wiringwebapps.html
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Java Java EE

Java EE Is the Java Platform, Enterprise Editio

Java EE was formerly known as Java 2 Enterprise
Edition (J2EE).
Java EE 5 is the current version and includes:

Enterprise JavaBeans 3.0 with Plain Old Java Objects
(POJOs).

[Object] Persistence API.

Enhanced web services and support for Service Oriente
Architectures (SOAS).

JavaServer Faces (JSF); Java Server Pages (JSP), and
JSP Standard Tag Library (JSTL).

Segava.sun.com/javaee/technologies/
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Spago

J2EE framework.
GNU LGPL license.
Hosted by ObjectWeb Consortium.

Sponsored by Engineering Ingengnerla
Informatica in Rome.
spago.eng.it/
Spago World community.
spagoworld.com/
SpagoBI business intelligence project.
spagainifo.eng.it/SpagoBISiteENG/target/docs/index.html
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Net

Net ' S MiI crosoftodos a
framework. .Netid

Currently out in version 3.0.

oMi crosoft software for corl
systems, and devices. .NET provides -Xisked
Interoperability and is being incorporated across Microsof
clients, servers, services, and tools. For example, product
like Microsoft Windows and Microsoft Office will use
.NET to connect with other systems and applications. For
developers, .NET is manifested in the programming mode
del i vered 1 n the Microsoft

Seavww.microsoft.com/net/default.aspx
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Net

The open source Mono projéct

oprovides the necessary
NET client and server applications on Linux,
Solaris, MaOSX, Wi ndows, and

IS commercially supported by Novell.
Seavww.mopmject.com/Main_Page
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LAMP

LAMP Is an alternative, opsource stack
consisting o

1. Linux operating system.

2. Apache Web server.

3. MySQL database.

4. Perl/Python/PHP programming.

The programming layer includes application
frameworks.
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LAMP

LAMP essentially provides an alternative Web

C

evelopment/delivery platform.
PostgreSQL easily substitutes for MySQL.

Ruby substitutes for the programmager Ps.

Each of the programmidgyer alternatives may
be packaged within one or more software
frameworks.

Zend is one of many frameworks for PHP.
Ralls is a noted framework for Ruby development.
Django is one of many frameworks for Python.
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Eclipse

Eclips®
Il s a ouniversal tool pl

offers an integrated development environment
(IDE) for software development.

provides a f-clamewr kil at
(RCP), for applications.

Implements the Open Services Gateway Iinitiative
(OSGi) framework for service/component
Interoperations.
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Framework integration

{ Bun;Ie 1 J [ Bundle 2 ]4[ Bunt;le n ]

l |

System Services

OSGi Framework

Platform

C/IC++

—_—

e.g. J2ME, J2SE, J2EE

Java Runtime Environment

e.g. Windows, Linux, VxWorks, QNX

Drivers

Operating System

Server

Hardware

en.wikipedia.org/wiki/lmage:Osgi_layer.png
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Application servers

An application server is/runs middleware servin
as a component container dor

Clients/presentation.
Business logic.
Data access.

Open source examples inclade
Apache Tomcat.
ObjectWeb JONAS.
Sun GlassFish.
Zope (Python).
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Apache

Started as a HTTP (Web) server.

Became a nexus for Apadicensed projects
t hat adhere to oThe

collaborative software development.
commerciafriendly standard license.
consistently high quality software.
respectful, honest, techribaked interaction.
faithful implementation of standards.
security as a mandatory feature.
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Apache Tomcat & Geronimo

Tomcat Is a container for

Java servlets. /4{?\

Java Server Pages.

Geronimo supports the entire Java EE siack
Servlet container.
Enterprise Java Beans (EJB) container.
Messaging via Java Message Service (JMS) API.
Java Connector Architecture (JCA) container.

IBM WebSphere Application Server Communit
Edition = Geronimo.
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JB0OSS

The leading commere@b app server; LGPL.

JEMS = JBoss Enterprise Middleware.
Provides applications services within an SOA.

Supports many projects including
Enterprise Service Bus.
Portal.
|JBPM business process management engine.
Seam application framework for POJOs/EJBs.
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Architecture trends

Service Oriented Architecture (S©A)
Prizes interoperability and therefore standards.
Typically includes process orchestration.

Offers an Enterprise Service Bus (ESB) as one
Interconnection option.

Interoperatior®

A software development framework supports
Interoperation within an application.

An app server supports application interoperation.
SOA adds an abstraction layer.
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Architecture trends

Ay e

S OA/ E S B a r C h i te Ct u re n.PPLchTII:II'ls Illcl-l c‘.lEﬂTs Fﬂrﬂ'ﬂiﬂs {sm] MTI?ES ms’E:TPITEEJE':I’;”
illustration from the Open CONNECTIVITY/TRANSPORT
source Mule platform_ MULE INTEGRATION SERVICES

J2EE CONTAINER (OPTIONAL)

Apache Tomcat = WeblLogic | WebSphere | JBoss | Oracle | Jetty

OPERATING SYSTEM
IlBH.‘lI‘[I.I.-‘ IBEWII’:B Jﬂi!m Red Hat / Fedora Linux SUSE Linux Ubuntu / Debian Linux
Windows Server Solaris SPARC / x86 Mac OSX

The Mule license is based
on Mozi || ads.
T T 1T 1T 1T 1T sells support subscriptions.

ORACLE AQ SSL HIVEMIND — F—
p_q] m ads = el www.mulesource.com/products/,
- I A www.mulesource.com/solutions/
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Questions?
Discussion?

Next: Rogramming tools and development
environments
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Agenda Day 2

Software frameworks: Java EE, .Net, and LAMI

Programming tools and development
environments

Database servers
Office and Enterprise Applications
Business Intelligence and Data Warehousing

Best Practices, implementation strategy, and
resources
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Software development

To create software you neéed
Team management and development approach.
Programming tools.
Development environment.
Repository with version and build control.
Test tools.
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Software development

Traditional software development focuses on

Quality assurance via attentiod to
Processes and procedures.
Knowledge management and learning.
Management practices.

Quality control vié
Verification and validation.

Structured testing processes: unit, integistgiam,
acceptance.

OS development deviates from the traditional
model given the nature of teams, coordinatior
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Software development

Well defined development methodology

Extensive project documentation

Formal, structured testing and quality assurance
methodology

Analysts define requirements

Formal risk assessment producemnitored and
management throughout project

Measuralel goals used throughout project
Defect discovery from blablox testing as early as poss!

Empirical evidence regarding quality used routinely to
decision making

Team members are assigned work

Formal design phase is carried out and signed off bef
programming starts

Much effort put into project planning and scheduling

Development methodology often not defined
documented

Little project documentation

Unstructured and informigsting andjuality assurance
methodology

Programmers define requirements

No formal risk assessment process

Few measurable goals
Defect discovery from blablox testing late in the proces
evidence

Empirical regar

Team members choose work

Projects often go straight to programming

Little project planning and scheduling

Mark Aberdour, "Achieving Quality in Open Source SoftilaEE" Softwayreol.24, no. 1, pp.

5864, Jan/Feb, 2007.

Alta Plana
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Software development

oThe oni o
model of a
sustainable
software
development

commun.

Bug reportets

Mark Aberdour, "Achieving Quality in Open Source SoftilaEE" Softwayreol.24, no. 1, pp.
5864, Jan/Feb, 2007.
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Programming languages

GCC (GNU Compiler Collection)
Includes C++, Fortran, Java.

Perl
Python
Ruby

Popular Rails Wattevelopment framework.
Java
cl (Tool Control Language)
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Python

Scripting language
Created by Guido Van Rossum in 1991.
Managed by the Python Software Foundation.

BSD-style Python Software Foundation License
(PSFL).

Object oriented.
Standard library plus many modules.
Dynamic (duck), strong typing create flexibility.

Automatic memory management.
www.python.org
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Eclipse development environment

There are many development environments.
Our primary interest will be in Eclipse.

Originated as an IBM integrated development
environment (IDE) designed to replace the Visual
Age toolset.

Released to open source in 2001.
Managed by the Eclipse Foundation.

www.eclipse.org/
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Eclipse development environment

Eclipse projects include
Business Intelligence and Reporting Tools (BIRT)
Data Tools Platform
Device Software Development Platform
Eclipse Modeling Project
SOA Tools

é and technology, progr
and more.
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Subversion

Globally distributed software development tean
need to version and share source code.

Tigris.oid
0 A 1sized open source community focused on

building better tools for collaborative software
devel opmentColldbNeth ost ed

Subversiod
An open source system for version control.
CollabNeftcorporate sponsorship, hostetigts.org

www.collab.net/products/open_source_subversion/
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GForge

Collaborative development environment.

Based on the origindburceForgesystem, which
was closed by VA Linux in 2001.

Italian translation available.
Free but not pure open source.

Source code is available to customers who purchas
a source code license and sign the source code
NDA.

Free license available by application for public
websites, charities, and ogenrce projects.
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3
GForge

Features include:

Message forums; mailing lists.

Tools to create and control access to Source Code
Management repositories.

Additional Tools: Manage File Releases
Document Management.
News announcements.

Surveys for users and admins.

Issue tracking with "unlimited" numbers of categories,
text fields, etc.

Task management.

Copyright © 2007 Alta Plana Corporation Tech n0|ogy Transfer
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3
GForge

COLLABORATION OUTPUT CONTROL

Among Developers Release to End Users For Managers

AUTHENTICATION ACCESS SOURCE CODE
Such as Corporate LDAP  For Himl and SOAP CVS, Sub-Version,
and Clear Case

(e) 2004, GForge Group, LL.C.
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Used by:
SugarCRM.
Pentaho.
PGfoundry.
Splunk.
SpikeSource.
Compare to:
Bugzillad from Mozilla.
Jirao free for OS projects.

Altﬂ Planﬂ Copyright © 2007 Alta Plana Corporation
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GForge
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Questions?
Discussion?

Next: Database servers
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Database systems

V4

A DBMS 1| sé
Four datamanagement modes:

Content publishing.
Transactional.

Analytical.
Operational (embedded).
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Database systems

oTraditional 0:
Ingres INGR=S

BUSINESS OPEN SOURCE

PostgreSQL 2

MySQL Ml__]SQL
Firebird ()

Java:

Apache Derby Apache Derby 2

HSQLDB  [&)is

Embedded + Java:

Oracle Berkeley DB (Sleepycor‘w;._e
Alt&l Plana Copyright © 2007 Alta Plana Corporatio Technology Transfer
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Apache DB Project

Subprojects:

DdIUtils

Component for working with Database Definition (DDL)
files.

XML files that contain the definition of a database
schema, e.g. tables and columns.

Derby

Java Data Objects (JDO)
Plain old Java object (POJO) database persistence.

OBJ (ObJectRelationalBridge), Torque
ObjectDB mapping.
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Apache Derby

Embedded relational database.
Implemented entirely in Java.
Apache License, Version 2.0.

Embedded JDBC driver that lets you embed Derby
In any Javbased solution.

Small footprint- about 2 megabytes for the base
engine and JDBC driver.

Also supports the more familiar client/server mode
with the Derby Network Client JDBC driver and

Derby Network Server.
db.apache.org/derby/
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HSQLDB

Another relational database written in Java.

2001 fork from the Hypersonic SQL Project.
Database engine in OpenOffice.org 2.0.
Modified BSD license.

In memory & disk based; embedded & server
modes.

Used as a database and persistence engine in mar

OS projects: one applet version has a 100k
footprint.
hsqgldb.org/
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HSQLDB

¥ www.hxsql.com - Mozilla Firefox I ] 3

Fil=  Edit Miew History Bookmarks Tools Help  del.icio.us

<;: - - @j Iﬁj‘ ES Tae | LI httpeffene, hsgl.comf x| @' Google by

I Iyp e F In the test runs below, the operating system provides high-speed caching of data via a memory-mapped file for both

HSQLDE and HXSQL, COUMT, SELECT, UPDATE and DELETE queries run at several times the speed of HSQLDE, The only
exception in all Disk Engine tests is shutdown speed after extensive changes. This is due to the fact that HXSQL

manages the memory cache more effectively and keeps modified rows much longer than HSQLDE, resulting in a larger
nurnber of rows to be saved at shutdown.

- HSQLDE timings HxSQL timings speedup
I S a n COPERATION rows time {ms) rows f s time rows f s
insert 256,000 15,953 16,046 11,422 22,410 1.40
N n shutdown 1,859 1,734 1.07
a | I Catl O F] recpen 53 47 1.34
p p count (index on id}) 256,000 6,484 39,475 547 467,153 11.85
select random id 256,000 54,641 4,685 4,703 54,421 11.62
. select random zip (zip table) 256,000 1,062 240,827 922 277,356 1.15
CO I I | p atl e update with random id 256,000 78,766 3,250 19,719 12,981 3.99
count (index an id) 256,000 6,609 38,729 422 605,200 15.66
= delete with random id 32,000 8,266 3,870 1,187 26,936 6.96
CO m m e rC I aI count (index on id) 224,000 5,812 44,039 360 709,141 16,14
shutdown 2,328 3,046
total test time 181,269 44,171 4.12

-
e l | Ival e | It In the second set of test runs with the same number of rows, the memory-mapped file is not used and there is less b
u reliance on the operating system caching mechanisms. The speedup is generally higher than the previous test, with

hoth SELECT and DELETE gueries running at ahout 12 times the speed.

HSQLDE timings HxSQL timings speedup

COPERATION rows time {ms) rows f = time rows f =

insert 256,000 19,360 13,222 11,375 22,503 1.70

shiutdown 1,968 1,228 1.48

reopen a3 47 1.34

count (index on id}) 256,000 15,672 16,2332 594 430,252 26.38

select random id 256,000 131,640 1,944 10,625 24,001 12.39

select random zip (zip table) 256,000 1,032 247,821 Q07 281,928 1.14

update with random id 256,000 190,484 1,343 69,187 3,700 2.75

count (index on id) 256,000 16,031 15,968 469 544,680 34,18

delete with random id 32,000 22,625 1,414 1,906 16,780 11.87

count (index on id) 224,000 14,188 18,042 406 628,992 34,95

shutdown 1,281 3,485 -
| | >|_I

& Find: I Mext Previous Highlight &l
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Oracle Berkeley DB

A family of open source embeddable database:

Berkeley DB
A popular embeddable database engine.

Berkeley DB Java Editiédn

A pure Java version of Berkeley DB optimized for the
Java environment.

Berkeley DB XMIo

An embeddable XML database with XQibaxsed access
to documents stored in containers and indexed based
on their content.
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Oracle Berkeley DB

History:
Devel oped 1 n the early
BSD Unix.

Commercialized by Sleepycat Software in 1996.

XML and Java engines added in 2003, 2004.

Acquired by Oracle in February, 2006.
Licensing:

Dual license scheme

OS for internal use and opsource distribution.
Commercial for embedding in a proprietary application.

Copyright © 2007 Alta Plana Corporation Tech n0|ogy Transfer



Open Source for the Enterprise

47
Oracle Berkeley DB

Usage:

Estimated 200 million deployments.
Motorola cell phones.
Microsoft/Groove's collaboration suite
Sun's Java Enterprise System.
Ericsson routers.

EMC storage systems.

www.oracle.com/technology/oramag/oracle/07
jan/ol7opensource.html
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Firebird

Open source continuation of the Interbase
RDBMS www.firebirdsgl.org/.

(1984) Groton Database SystémgEL98691)
Ashton Tatep ( 1 B®ldndd ( 1 Bh@ise)
Borlandd (2000) code fork, open source.

Innovative multgenerational architecture.

InterBase Public Licence, a variant of Mozilla Publi
Licence (MPL).

Supported by the Firebird Foundation.

IBPhoenix development portal.

www.ibphoenix.com
Copyright © 2007 Alta Plana Corporation Tech n0|ogy Transfer
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PostgreSQL

BSD license.

Use, modify and distribute PostgreSQL in any form
open or closed source.

Press kit in Italian:
www.postgresql.org/about/press/presskit82.html.it

PostgreSQfoundry,pgfoundry.org/

The PostgreSQL Development Group's site for
developing and publishing Postgres¢)ated
software that is not part of the core product.

Other tools developmentgthorg.postgresql.org/

Copyright © 2007 Alta Plana Corporation Tech n0|ogy Transfer
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PostgreSQL

Feature®

Runs stored procedures in more than a dozen
programming languages, including Java, Perl,
Python, Ruby, Tcl, C/C++, and its own
PL/pgSQL, which is similar to Oracle's PL/SQL.

Interfaces for Java (JDBC), ODBC, Perl, Python,
Ruby, C, C++, PHP, Lisp, Scheme, and Qt.

Triggers and stored procedures can be written in C
and loaded into the database as a library.

Framework for custom data types along with
supporting functions and operators.
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MySQL

MySQL Is the most popular opsmurce DBMS.

Early success for Web content as part of the LAMP
stack.

Later success for transactional, analytical, and
operational (embedded) systems.

Targets developers, ISVs, VARs, hardware vendor:
and network appliance.
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MySQL market share

1890 1881 1532 1883 18894 1255 15955 198F 18988 1899 2000 2001 2002 2003 2004 2005 2006

Source: JoinVision-&ervices GmbH, July 2006, survey of the
JoinVision community, www.mysql.commysqgl/marketshaaerd
www.joinvision.com/jv/ext/infow/itfacts/200606/itfacts200606.pdf
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MySQL market share

Microsoft SOL Server

March MysoL
2007 Firebird
figure Oracle %
is 40%. All Other
Oracle 109

IBEM DB2

Postgres

Borland Interbase

Informix

Oracle/Sleepycat (Berkeley DB)

(| 10 20 30 40 1) 60
Source: Evans Data Corp., October 2005

Evans Data Database Development Survey, October, 2005,
examining the usage patterns and attituddestabase
developerswww.evansdata.com/survey_database_topical.shtml
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MySQL architecture
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