Tools that can optimize
your development
process

Software infrastructure for
Java development projects



Presentation plan

e Software Development Lifecycle Tools
« What tools exist?
 Where can tools help?

* Practical Applications
« How are these tools used in the real world?

« Work of the O2C2 group at Inland Revenue to improve the
Inland Revenue Java development process



The Java Power Tools Book

i !h

Book Outline

Java Power Tools

Optimizing the Software Develupment.Llfa-G C

Cool Tools

Cool links

Home
Get started here!

Book Outline

See what's planned for Java
Power Tools!

Cool Tools

Propose cool Java tools you
know!

Case studies

Write about your SDLC
experiences!

Propose a topic

Write an article for Java
Power Tools!

Polls

Check out who uses what!

Participating Companies
Wheo's been helping out

Case studles Propose a topic Forum Polls The author

Home

create account login

| search

This is the "official unofficial” web site for the "Java Power Tools" book, currently being
written for publication by O'Reilly. "Java Power Tools" is about software tools and
techniques that can contribute to improving the SDLC (Software Development Lifecyle).
This includes build tools such as Maven and Ant, Cl tools, code quality tools, testing tools,
collaborative tools, source version control, and more! It is a collaborative book, where
other authors can (and are encouraged to!) contribute material on specific subjects. It is
currently scheduled for release in late 2007 to early 2008.

By the way, I'm John Ferguson Smart, the main author of the book.

PURPOSE OF THIS SITE

This site is a collaborative space where the author, contributors or potential contributors,
reviewers, innocent bystanders, and any other participants can discuss book topics and
help contribute to the final form and content of the book.

BOOK VISION

This book discusses key Java development problem areas and best practices, and focuses
on open source tools that can help increase developer productivity in each area. The idea




The Java Power Tools Book

*Tools to optimize the Java SDLC

Main author: John Smart EQUINOX
*Supported by Equinox o meieeniTde
* Published by O'Reilly O’REILLY
e Contributions from lots of authors T

Website: http://www.javapowertools.com



http://www.javapowertools.com/

Inland Revenue and 02C2

&

* |Inland Revenue

e Carries out a large number of internal
and external Java-based developments

Inland Revenue
Te Tari Taake

e 02C2:

« The Object Oriented Competency
Centre

* Provide coaching and technical
expertise in Java development

e Optimize development practices and
the SDLC infrastructure



Types of tools

e Many tools exist

e Different tools are useful for different tas
 What tools exist?
« Where can tools help?
« When are different tools appropriate?

[Ty
k‘ 1



Types of tools

e Let's define some categories:
» Build Process tools
» Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
« Unit Testing and Test Coverage tools
 Integration, Functional, Load and Performance Testing tools
» Technical Documentation tools




Types of tools

e Let's define some categories:
* Build Process tools
» Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
« Unit Testing and Test Coverage tools
 Integration, Functional, Load and Performance Testing tools
» Technical Documentation tools




Build Tools

e The cornerstone of the SDLC process:

* Make your builds reproducible

» Make your builds portable
» Allows you to automate your build process

e Two main Java tools: Ant and Maven 2



Ant

e A procedural build scripting tool
* Well-known and widely-used
* Powerful and flexible
 Lots of plugins
* Needs lots of low-level plumbing code
» Large scripts can become difficult to maintain




Maven 2

y
e A declarative build scripting frameworkU_.
« Higher level scripting

« Strong use of standards and conventions
» “Convention over Configuration”

 Lots of plugins

« Good reporting features

« More rigid than Ant




A Standard Directory Structure

e A standard project directory structure

projects | |.egst-web.| =, S50% & |.‘u'iew as List :.
Mame ~ Size Tvpe Date Modified
< | src 3 itemns folder Fri 21 Sep 2007 11:44:33 NZST
= || main 4 iterns folder Fri 21 Sep 2007 11:45:15 NZST
b | config 7 items folder Thu 30 Aug 2007 16:26:18 NZST
P e java 7 items folder Thu 30 Aug 2007 16:26:18 NZST
[ resources 8 items folder Fri 07 Sep 2007 09:00:01 NZST
b | webapp 6 items folder Thu 30 Aug 2007 16:26:19 NZST
P &8 site 4 itemms folder Thu 30 Aug 2007 16:26:19 NZST
< | test 2 itermns folder Fri 21 Sep 2007 11:44:39 NZST
P e java 2 items folder Thu 30 Aug 2007 16:26:19 NZST
P || resources S items folder Thu 20 Sep 2007 13:48:45 NZST
[+ || target 18 items folder Fri 21 Sep 2007 10:39:52 NZST

1 porm.xmil 18.6 KB XML document Fri 21 Sep 2007 09:40:35 NZST



Standard lifecycle

* A standard development lifecycle

compile
!
test-compile
v
test
v
integration-test
v
package
v
install
v
deploy




Standard Build Commands

e Maven 2 - standard build commands
$ mvn compile
T compile

$ mvn test

v
$ mvn package test-compile
$ mvn deploy 7
test

v

integration-test

v

package

v
install
v
deploy




Dependency Management

 Declarative Dependency Mamgement
* Important feature of Maven 2
A major step towards a simpler build process



Traditional Dependency Management

. Tradltlonal approach - JAR files stored in CVS
Each project has its own set of JAR files
 Unnecessary duplication
 Hard to keep track of versions
* Errors due to incompatible JARs
* Overloads the source code repository



Traditional Dependency Management

| need these JARs for my project

Which versions?

Individual Project websites




Declarative Dependency Management

 Declarative dependency management
* Versioned JARs stored on a central server
« Each projects “declares” what libraries it needs
« Secondary dependencies are automatically downloaded



Declarative Dependency Management

. Internet

Z‘QO‘

Public repositories

Enterprise
Maven Reposkory;




The Enterprise Maven Repository

 An Enterprise Maven Repository

» Acts as a proxy/cache for downloaded rChlva
dependencies

« Faster and more reliable than always going to
the internet

« Store third-party and internal libraries as well



Maven 2 Reporting

e Maven 2 - reporting
 Powerful and easy-to-use reporting features

Packages =] coverage Report - All Packages
Package ’ +# Classes Line 't Branch 9
All Packages 87 34% NN o1 E— 1.311
nz.qovt.ird.gst.hackend R 7Y —
nz.govt.ird.ost.backend.impl 1 ov NN o I o
nz.qovt.ird.qst.hackend.impl mock 6 72v I s, E— 0
nz.00vtird.ast.dan I neA 0
nz.qovt.ird.qst.dac.impl 6 32 NN oo D o
All Packages nz.qovt.ird.ast.demain 20 2o NI s — 1
02.00vtird gst.refdan 2 w/al Y ] 0
Glasses nz.govt.ird.gst.refdan.imol RN Y e— 0
nz.govt.ird.gst.refdamain 11 z6v I - 1.363
At asks | ) govbird.gstservice EIY [ 1
AbstractBaseprofileProviderl na2.0ovt.ird.ast.service.imol 6 10v. I - o
AbstractBaseUserProfileSery | 17 goutird.gstservics implmeck 2 100% AR a
AccountingBasis (100%) nz.qovt.ird.gst.validstion 2z ov I 0. I 0
Choosef rofileCommand (10 nz.govt.ird.gstweb 9 4% DN 20, 1
ChooseProfileCentraller (932 | nz.qovtird.gstweb.propertyeditors 1 78% M NZ.Ooviird gstbacker =
ChuoseProfileHorne Controlle nz.govt.ird.gst.web validati 1 100% B nz_govtird.gst.backer Overview Package [o{EERRT
ClientDetsils (0'%6) nz.govt.ird.util 5 47:/5 | [ govtird gst.dao PREV CLASS MEXTCLASS
DatabaseSetup (88%) nz.qovt.ird.util.database 3 as% Bl Nz.owt.ird gst.dao i SUMMARY: NESTED | FIELD | CONSTE | MET
DatabaseSetupTest (0%)
Errorsverifier (0%) Report generated by Cobertura 1.7 on 3/08/07 08:46 nz.govtird gst.domair
FilingPreference (22%) nz.govtird gst.refdao

FilinaPreferenceController (¢
FilinaPreferenceControllerTe.

Lines
a

nz.govt.ird

.

.

st rEfda_D'LI
3

z govt.ird gst.domain

Classes
ClientDetails

il

OFTererencel

=5

Oy et

(=

Prarile

[EF

ProvReturnProfile

[E=ET

Feturn

UnriledReturnSummanry
Enums
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GSTFIlingFrequency
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EGST web application: Contributed Lines of Code
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15
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Inland Revenue
Te Tari Taake

Main Menu
P ax pr

ne page
Project Documentation
=

P cam
Source Repositary
t Reports

Last Published: 09/20/2007 |
Version: 1.0-SKAPSHOT

Overview

This project uses Concurrent Versions System to manage its source code. Instructions on CVS use can be found at
http:/fcvsbook red-bean.com.

Web Access

There are no online source repository listed for this project. Please check back again later.

Anonymous access

This project's CVS repository can be checked out through anonymous CVS with the following instruction set. When prompted for a
password for anonymous, simply press the Enter key.

-d
-z3

S cvs
S cvs

:pserver:username@cvs.dotir.ird.govt.nz:2401/cvsroot/web login
-d :pserver:username@cvs.dotir.ird.govt.nz:2401/cusroot/web co egst/egst-web

Developer access

Only project developers can access the CVS tree via this method. Substitute username with the proper value

+ getUserProfileqy
getG STPeriods()
+ calculateDueDate

R

'
!
¢

r
FilingPreferenceDACIMp!

Inland Revenue
\ Te Tari Taake
A
1
Main Menu
' ool T Source Code Management Metrics.
\ DOxygen documentation
1 Project Documentation
y Praject Infarmation Main page
v * Projact Reports - -
| Heere bt EGST web application: Lines of Code
e
' Checkstyl 11000
Gobertura Test
Covarage
CPD Repart 10000
FindBugs Report
S aom
Bepend
Jra Raport Flugin
PID Report s
QALsb Main Raport
GALb Hovers Report 70
S
8 so00
Tart Javabace g
som
s
Last Published: 08/03/2007 BT
[Version: 1.0-SNAPSHOT o0
1000
e ——————————




Types of tools

e Categories of tools
» Build Process tools
* Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
« Unit Testing and Test Coverage tools
 Integration, Functional, Load and Performance Testing tools
» Technical Documentation tools




Version Control Tools

e Version control tools provide: H@ @

« A central storage for source code

« Backups and change history
 |dentify versions and releases

e Two main Open Source tools: CVS and Subversion



CVS

A venerable open source version control tool

e Starting to show its age:
 No atomic commits
* Poor support for non-binary files
 Difficult to rename or move directories

* Slow tagging and logging



Subversion

 Designed to replace CVS

e Better adapted toJava development:
« Atomic commits
« Good support for binary files
» Fast tagging and branching



e Has some nice advanced features: -
e HTTP / WebDAV support
 Windows integration (TortoiseSVN)
 Web interface (Trac)

Subversion

Edit

Wigw

Favorikes

Taols

Help

Back v = - | @ search | [4Folders 54 | i

S K o | B

Folders

X Mame 4 Inte

J File Edit View Favorites Tools Help

J = Back ~ = - | @Search |%Fnlders

g8 X = | B

»‘; Entire Network,
(=% repos an localhost

;I [dbranches http
T trunk http

Folders X || Mame ¢
s
A%ty -
Sach
O casont Pt g L1 java-power-taols
[_Itrunk,
RO vakup  Python Sidebar
[ Wiki_ [ Timeline [ Roadmap [T OUT I ViewTickets |© NewTicket [° Search
~ Previous Changeset | Next Changeset - 1 branche: _ Collapse
Explore

Changeset 3557 e

Timestamp: 07/23/06 05:33:55 (2 hours ago) View aiterences [ ] Search, ..

Author: cboos Show 2 linesaround each change ?'Z|D 3
Message: Fixed debug log message during load of pre-entry-point plugins. [ B
. [~ elonklines ;
Files: [] trunkstracfloader py (2 difs) [ B sk & SN Checkout. ..
™ Wi spacs hanges .
} 5 G0 Conrrpre B, Remo rowsr
- Iy Metwork Places 3
- K Scan For viruses... oy Expott...

trunk/trac/loader.py 7 Recyde Bin

3544 13557 i

T T @ Interme: Explorer I i

if plugin name not in loadsd components:

Plugin_file))

Srv-log-asbug(Loading File plugin % from %o’ » [DlUgiALnaRS)
env.log.debug('Loading file plugin %s from %' % \

(plugin_nans, plugin_file))

moduls = imp.load source (plugin_nane, plugin_fils)
Loaded_conponents. append (plugin_name)
if auto_enable and plugin_name + .41 \

ot in env.config['components']:

Shv-config[ componenta’].set (plugin_name + .+, ‘enabledl)
env.config( conponenta']. set (plugin_name + .+
‘emablad’)

except Bxeeprion, o

env.log.error ('Failed to load plugin frem %s', plugin_file,

& Support for pre-entry-point plugins

[ “| Create repository here...

[]--H ‘Windows Explorer DM Ex

3 object{s) (Disk free space: 4

N Salvage Files...
M Furge Files...

M Trustes Rights...

[ TR TR RN

Add to ignore lisk

2 Helm



Types of tools

e Categories of tools
» Build Process tools
» Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
« Unit Testing and Test Coverage tools
 Integration, Functional, Load and Performance Testing tools
» Technical Documentation tools




Continuous Integration

* |ntegrate early, integrate often:
 Automate the build process
 Minimise code integration issues 28
« Improve visibility on the development process g R
« More flexibility and aqility




Continuous Integration

e The “Traditional” development process:
« Coding
« Maybe some unit tests
* Integration
« System and UAT testing
* Production




The traditional approach

% Infrequent comm/ts /

Difficult integration process
<Lots of bugs m
% \ﬁ? Infrequent releases

Version control (CVS)

l
9 W

Test server

Testing only at the end

ﬂ




The traditional approach

* A flawed process:
« Testing may not be done efficiently
» Integration is long and difficult
« Poor visibility on development progress
» Functional tests are done too late
« Raised issues are harder to fix
« The client gets a sub-optimal product




How Continuous Integration helps

[ g ; 9 g ; 9 g ; 9 W Less bugs, faster fixes

& n

Regu/ar commits

j/

Version control CVS Fast notification of intearation issues

Smother integration

l Regular testing
Dedicated build server ﬁ

Automatic builds m ﬁiﬁ? % | %

Automated tests

Reqgular releases Test server

Automatic reportin
- g Automated deployment



Advantages of Continuous Integration

* An industry best practice
« Smoother integration
« Automatic regression testing
 Regular working releases
« Earlier functional testing
« Faster and easier bug fixes
« Better visibility




Continuous Integration tools

e Many choices
* CruiseControl
LuntBuild
Continuum
Hudson

e Some commercial tools are also available, for exampe:
« TeamCity (JetBrains)
« Bamboo (Atlassian)
» Pulse (Zutubi)



Continuous Integration tools

e CruiseControl € cruise
« Mature tool
« Strong user base
« Lots of extensions
 Hard to set up and maintain

CruiseControl at linux-gxu0 [18/06/06 14:22]

Project Status (since) Last failure Last successful Label
connectfour waiting (14:19) 1414 buid.1  Build




Continuous Integration tools

e LuntBuild

« Web-based, easy to use
 Manages artifacts, dependencies and labels

LUNTBUILD

Basic

% Home > project - creating

¢ Name

B Description

& Project admins

Provide a name for this project.

13.2

REFRESHISON £ < systen loglogout |

Creating new project (Fields marked with the * are required)

Provide a description for this project.

Available

Duke
dilbert
joe
john

|

2> €

select deselect

Select the users who should be assigned the role of '

Selected

-

s

Kl

project admin’

@ Project builders Available Selected
Duke [
dilbert
> €
johm | esies desalect

LUNTBUILD



Continuous Integrat

e Continuum

« Web-based, easy to use
* Not as feature-rich as the others
* A bit clunky

Lo

Wealcome, Admin - Disconnect

Continuum
About

Show Projects

Add Project

Maven 2.0+ Project
Maven 1.x Project
Anl Froject

Shall Project

Administration
Schedules

Confguraion

User Greups Managemeni

Ussrs Managsment

Legend

Build Mow

\:

i

) _ ——
continuum

Info Builds

Working Gopy

Continuum Project

Project Name Continuum Javalamp

ion tools

_

continuum

L-""ﬂ.‘#

[Your company logo here]

Scm Url scm:swvnfile:///data/svn-repository/java-power-tools/trunk/dev
Version 1.0-SNAPSHOT

Group Maven Quick Start Archetype

Edit I Build Mow I

Build Definitions

clean install

clean site site-deploy

Add

Notifiers

--batch-mode --non-recursive

Javalamp/pom.xml

Javalamp/pom.xml

DEFAULT DEFAULT_SCHEDULE
DEFAULT NIGHTLY BUILD

Confinuum | Maven | Apache

Project &

£
£

b 4

o

Project &

Done




Continuous Integration tools

e Hudson 'Hudson

« Web-based, easy to use
» Lots of plugins
* Cool user interface

t:':?) logout

Hudson DISABLE AUTO REFRESH

— New |ob
p Manage Hudson

& pecoe

Meditdescrigtion

All |+
() Project Relationship
A 5 w Job | Last Success Last Failure Last Duration
&~ | Check File Fingerprint F'a . . . § . .
eqst-integration-deployment 28 minutes (#42) 2 days (#29) & minutes E)
Build Queue - ey -
o R ) ) ) _ f
No builds in the queue. g L J ) egst-maven-site 22 minutes (#52) 3 hours (#£48) 13 minutes @
Bulld|Executonstatus g £ ~+ egstunittests 34 minutes (£60) 4 hours (#56) 5 minutes i‘}_)
(]
No. Status
1 dle lcon: SML W  Description % - - .
T e .4 Build stability: 1 out of the last 5 builds failed. 79d Euforall Byjforfailures
Test Result: 0 tests failing out of a total of 119 tests. 100

Hudson ver. 1.132



The Hudson Cl Server

« A project build status dashboard

HlldS 011 w4 search

Hudson

DISABLE AUTO REFRESH

= MNew lob
- Welcome to the 02C2 Continuous Integration server!

& Manage Hudson
@’Edit description

m People
All | +
() Project Relationshi
, TRl BalionsniD 5 w Job 1 Last Success Last Failure Last Duration

&~ | Check File Finaerprint -

| egst-integration-deployrment 28 minutes (#42) 2 days (#29) B rinutes @
Build Queue = o s
No bullds In the Jueuc® u i_& egst-maven-site 22 minutes (#52) 3 hours (#48) 13 minutes w
Build Executor Status u ‘:Q egst-unit-tests 34 minutes (#60) 4 hours (#56) 5 minutes @
No. Status )
1 Idie lcon: smL | W  Description i , , _
b e % Build stability: 1 out of the last5 builds failed. 794 Elforal E}forfailures

Test Result: 0 tests failing out of a total of 119 tests. 100

Hudson wver. 1.132



The Hudson Cl Server

Hudson

« Automatic builds whenever code is committed

Hudson

& New |ob

Manage Hudson
" 4

m People

%
N X
by

Project Relationship

&~  Check File Fingerprint

Build Queue

Mo builds in the queue.

Build Executor Status
Mo. Status

=

7 |Building egst-unit-tests #61
|

DISABLE AUTO REFRESH

Welcome to the 02C2 Continuous Integration server!

Al +
5 w

u.

Job 1

eqgst-integration-deplovment

g- L& eqst-maven-site

i o eqst-unit-tests

lcon: SML

Last Success

3 hours (#42)

2 hours (#53)

3 hours (#60])

@Edit description

Last Failure Last Duration

3 days (#29) & minutes @
5 hours (#48) 11 minutes @
6 hours (#56]) 5 minutes @

Legend F-j for all F-j for failures



The Hudson Cl Server

« Notification by email

« When a build fails

. Whelj It Is fixe

=)

@ <) G0V OVl e Mozilla Firefox
File Edit View History Bookmarks Tools Help
Mail Message
Close Previous Next Forward Reply to Sender Reply All Move Delete Read Lal

From: Hudson Build Server =hudson@ird.govt.nz>

To: "leah.xu@ird.govt.nz".INTERNET.IRDOM, "myles.johnson@ird.govt.nz".INTERNET.IRDOM,
"prestine.herridge@ird.govt.nz".INTERNET.IRDOM. "john.smart@ird.govt.nz".INTERNET.IRDOM

Date: Tuesday - September 18, 2007 9:46 AM

Subject: Build failed in Hudson: egst-unit-tests #41
Mime.822 (6531 bytes) L[View][Save As]

See http:jifacadel.ird.govt.nz:9090/hudson/job/egst-unit-tests/41/changes

Changes:

[John Smart] Broke the build on purpose for testing purposes...

started

[egst-unit-tests] § cvs -Q -z3 -d :pserver;johnsm@cvs.dotir:2401/cvsrootiweb co -P -d workspace -D "Mond
2007 9:43:47 PM UTC" egstfegst-web

$ computing changelog

cvs log: Logging .

cvs log: Logging src

cvs log: Logging src/main

cvs log: Logging src/main/config

cvs log: Logging src/main/java

cvs log: Logging src/main/javarnz

cvs log: Logging src/mainfjava/nz/govt

cvs log: Logging src/main/javasnz/govt/ird
cue Inns Lnonina ercfmainfiauaine ontfirdinct

Done

i

K EgsteimistesSts SIS EhEg esH R s o] =M ozl SR e T

Bookmarks Tools

Eile Edit Wiew History
- @

EiBBC [ GroupWise 4 Hudson (JArtifactory ¥?Yahoo mail [|localhost:8081

Help

ﬁ a5 http:/facadel.ird.govt.nz:9090/hudsol | v | [&

Hudson » egst-unit-tests » #41

@ Changes

Summary

’ Back to Project

: Changes

s p ) )
E Console0tout 1. Broke the build on purpose for testing purposes...

,,.'g Previous Build

John Smart:
B Mext Build

Broke the build on purpose for testing purposes...

(g 12

Done

DISABLE AUTO REFRESH

src/mainfjava/nzfgovt/ird/gst/web/ManageDatabaseCommand java

Hudson ver. 1.132

[+




The Hudson Cl Server

« Keeps a history of build results and artifacts

()]

Hudson » egst-integration-deployment

t Back to Dashboard

l'"\

=

Status

m::> Changes

h.'; Workspace
&) Build Now
@ Delete Project

7 Configure

Build History
#43

(trend)
Sep 21, 2007 4:21:27 PM

| —
Sep 21, 2007 1:16:19PM

—

#42
#41 Sep 21, 2007 12:56:22 PM
#40 Sep 21, 2007 10:39:20 AM
#39 Sep 20, 2007 2:22:30 PM
#3868 Sep 20, 2007 1:56:26 PM
#37 Sep 20, 2007 10:18:285 AM

#36 Sep 20, 2007 9:59:11 AM

coccococCccooE

#35 Sep 19 2007 5:14:27 PM

DISABLE AUTO REFRESH

Project egst-integration-deployment

120
Workspace
1oa
—— Latest Artifacts a0
— E
= &l
® eqst.war & =
Rusuinrriy 40
|—3#F RecentChanges 20
1]

Upstream Projects
W east-unit-tests
Permalinks

& last build (£#43) 1 minute ago

& |aststable build (#£42), 3 hours ago

& |lastsuccessful build (#42), 3 hours ago
® |astfailed build (#29), 3 davs aqo

|ﬁ add description
Test Result Trend

#39

H
(just show failures) enlarge




The Hudson Cl Server

* View changes in a particular build
 Tag a build in CVS

Hudson » eqgst-inteqration-deployment » #28

4 Backto Project Qchanges

O, status

_j:’ Changes Summary

Console Gutput 1. Added prov tax codes.
Taa s g 2 pddedprov e codes
E] Test Result 4. Added prov tax codes.
{,."g Previous Build e

B Next Build Added prov tax codes.

[ 1.15 srcftestfjava/nz/govt/ird/gst/dac/impl/GstTestConstants.java
M 1.14 srcftest/java/nz/govt/ird/gst/dao/impl/GstReturnDACIMpITest.java

leahxu:

Added prov tax codes.

11 srcfmain/webapp/WEB-INF/jsp/tiles/provTaxPayment.jsp
11 sro/main/webapp/WEB-INF/jsp/tiles/reviewProvTaxReturn.jsp
11 src/main/webapp/WEB-INF/tags/returnProfileClientDetailsProvCategory.tag

111 src/mainfwebapp/WEB-INF/tiles-defs. xml
19 sre/main/webapp/WEB-INF/flows/gstreturn-flow-context.xml

I &+ &

(7) logout

DISABLE AUTO REFRESH

[4]



Types of tools

e Categories of tools
» Build Process tools
» Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
« Unit Testing and Test Coverage tools
 Integration, Functional, Load and Performance Testing tools
» Technical Documentation tools




Quality Metrics

e Why enforce coding standards?
« Better quality code
 Code is easier to maintain
« Detect potential bugs
e Train staff




Quality Metrics

e Manual code reviews are good, but...
* Slow and time-consuming
* Tend not to be done systematically

e Automatic code audits
 Automatically enforce organisation coding standards
e Detect bad coding practices and potential bugs
* Facilitate developer training



Quality Metrics tools

e We use three complementary tools
« Checkstyle - coding standards
« PMD - best practices
 FindBugs - potential bugs




Quality Metrics

« Checkstyle - Enforce coding standards

« Formatting and indentation ‘gDecr
« Naming conventions -
* Javadocs

e etc...



Quality Metrics

« Checkstyle - Enforce coding standards
« Eclipse plugin

[# Pac.. &3 . Hier... |JUnit| = O | BRI EINEVERE S

— * The path to the RSS file containin
# The application must have write-ac

Jur

P 1= jabber-notifier )

i private String rssFeedFilename = "rss
b 15> jabbertools 19 [svn://localh

i

v {=rss-notifier foes
* Update frequency.
* The frequency (in seconds) in whic

v [# com.wakaleo.continuum. * for updates.

e U [30'is a magic number lateFrequency = 30;

(#Btarget/generated-sources/

~ Hsrc/main/java

i B e

|> LE&ST‘CHESUJEW& # Cnntinnum <arvar IR



Quality Metrics

« Checkstyle - Enforce coding standards
« Maven reports

ik Line is longer than 90 characters,
i Line is longer than 90 characters,

nzfgovtfird/gst/dao/impl/Registration ProfileDAOImpl.java

ik Unused import - nz.govt.ird.gst.domain.UnfiledReturnSummary .

nz/govt/ird/gst/backend/UserProfileBackendService.java

s Line is longer than 90 characters,

nzf/govtfird/gst/web/GstFormaAction.java

29

Jblic Clay
gDean
St
52
123



Quality Metrics

« Checkstyle - Enforce coding standards
« Continuous Integration server

Hudson » egst-maven-site » #45

# Backto Project

Changes

=

B console output irawl

Tag this build

U Test Result

N openTasks

[ Coversae Report
€8 Previous Build

Bp NextBuild

DISABLE AUTO REFRESH

A Violations Report /hudson/job/egst-maven-site/45 for build 45

Type Violations Files in violation
checkstyle 80 (+0) 22 (+0)
cod 2 (x0) 2 (x0)
findbuas 4 (=0) 2 (x0)
prnd 15 (+0) 11 (0)
checkstyle
1sn{
160 1
140
120
S 100 Low
- Medium Hudson » egst-maven:site » £45
™ High
&0 d # Backto Project . N N B
40 . j ] 9 .java
20 O, status
0 = s
e e LB oMY OO oS Dm o T = Changes
HHRHEH o v i R - | checkstyle 5 violations
Console Output [raw] 38 b |'('is followed by whitespace.
filename
a 3 42 Line is longer than 100 characters.
sre/main/iava/nz/ fastweb/webflow/listeners/BackToLa lowExecution Teathis bulld a
sre/mainfjava, 1 i /backendfimpl kendServiceMockimpl.ay Test Result 48 4, | Line is longer than 100 characters.
. . N 63 &, | Lineis longer than 100 characters.
sre/main/java backend/img KU kend eMockimplia - 4 Open Tasks
< main/iavainz o=l domaln/GatRetu L iava 66| /i | Line is langer than 100 characters.
== e A\ vioiations
srcimainfiavainz/ fast/dom nProfile java File: GstReturnProfile java Lines 29 to 76

[igy Coverage Report 29 # @author Myles Johnson
3e
4a Previous Build 31| =
32
Ep Next Build
33 @Entity
34 fxx

35 * Returns a list of details to identify returns saved in local database
36 *+ This modifies the initial drop-down list on the home page.

37| =/
A 38 @NamedQueries(
39 {
a8 I+
41 * Returns a GstReturnPrefile for a Gst Number and Peried End Date
A a2 * A GstReturnProfile with no attached GstReturn entity should be considered to be
a3 * FIRST speak.
aa *
a5 @NamedQuery(name = "gstReturnProfile.findByGstNumberAndPeriodEndDate”,
45 query - "select gstReturnProfile from GstReturnProfile gstReturnProfile
a7 + " where gstReturnProfile.periodEndDate = :periodEndDate”
A a8 -

a3 P = tactMumbert)

and gstReturnProfile.registrationProfile.clientDetails.gstRegistrationNumber *

e

blic e
gDean
2

DISABLE AUTO REFRESH

‘Issued Return’ in




Quality Metrics

« PMD - Best practices
« Empty try/catch/finally blocks
* |Incorrect null pointer checks
« Excessive method length or complexity
e etc...
« Some overlap with Checkstyle

TN T SHOUT THE MESSENGER



Quality Metrics

« PMD - Best practices
« Eclipse plugin

Tasks Problems =

e —_. AT SHOOT THE MESSENGER
w — Wiclations Cukine

Error Message Lirm=
¥ Use explicit scoping nstead of the defaulk package pricate level 2
# Use explicit scoping nstead of the default package private level 42

Ayvoid wariables with short names like Ui Show Details ...
@ Awoid variables with short names like FR
@ Awoid variables with short names like E3
@ Awoid variables with short names like @R
W Awoid variables with short names like 0E
# Parameter 'code’is not assigned and could be declared Final
@ Parameter 'name’ is not assigned and could be dedared Final

A Mark 2z reviewed

. Remaove volations)

F Clear violations reviews

bl R




Quality Metrics

« PMD - Best practices
« Maven reports
TON'T SIOT THE MESSENGER

PMD Results

The following document contains the results of PMD 3.9,

Files

nz/govt/ird/gst/backend/impl/mock/GstReturnBackendServiceMockImpl.java

Avoid unused imports such as 'java.util.Date'
Avoid unused imports such as 'org.joda.time.DateTimeUtils' 9

nz/govt/ird/gst/dao/GstReturnDAO.java



Quality Metrics

« PMD - Best practices
« Continuous Integration server

[T SHENT THE MESSENGER

Low
Medium
= High

count

EA

#0

" EE

#9

HREEERATRRERERR

filename 1 m h number T

sro/main/java/nz/govt/ird/gst/backend/impl/mock/GstReturnBackend g

sro/main/java/nz/govt/ird/gst/dac/impl/GstReturnProfileDADImpl.java

sro/mainfjava/nz/govt/ird/gst/domain/GstReturmn.java

Hudson » egst-maven-site » #45 DISABLE AUTO REFRESH
sro/mainfjava/nz/govtfird/util/database/DatabaseSetup.java

Backto Project

A src/main/java/nz/govt/ird/gst/dao/impl/GstReturnProfileDAOCImpl.java

Status
srcfmainfjava/nz/agovt/ird/gstfweb/ChoosePeriodController.java
fmainfjava/nz/ Jirdy Sweb/ a ava = Changes
src/mainfjava/nz/govt/ird/gstfweb/ProvTaxFormAction.jav = Lhanges pmd 2 viclatiens
src/mainfiava/nz/govtfird/gstiweb/form/UnfiledReturnForm java . - . .
Conscle Output [raw] 20 | & | Avoid unused private fields such as 'LOGGER!.
srcfmainfjava/nz/govt/ird/gstfweb/validation/ProvTaxValidator.java
srcfmainfjava/nz/govt/ird/util/PlatformManager.java Taa this build £3 | /& [ Avoid unused local variables such as 'gstReturnProfile
TestResult File: GstReturnProfileDAOImpl.java Lines 11 to 30
(o] Task: 11
Open Tasks
en Tasks 12 pas
Violations 13 * The DAD class for GST/Prov returns.
14 =7
Coverage Report 15 public class GstReturnProfileDAOImpl extends
16 GenericDADImpl<GstReturnProfile, Long> implements GstReturnProfileDAD {
Previous Build 17 FESS
A ;] * Logger.
Mext Build 19 wy
A 20 private static final Logger LOGGER = Logger
21 .getlogger (GstReturnDADImpl.class);
22
23 ’*
24 * Find the list of returns for a given IRD number.
25 *
26 * @param gstNumber
27 * a valid IRD number (9 digit)
28 * @return a list of GstProvReturn objects, ordered by descending date
29 *

38 @suppressWarnings{"unchecked")




Quality Metrics

 FindBugs - Potential defects ,%?\
« Potential NullPointerExceptions

* Infinite loops
e etc...



Quality Metrics

 FindBugs - Potential defects
» Eclipse plugin

if (ref == nmull ££ [ updated '= null &£& updated instanceof Collection) 1 {
|NP: Load of known null value in nz.gu:u\-'t.natlil:u.symbu:uls.cure.updates.ChangedLibraries.isCu:uIIectiu:un(java.Iang.reflect.MethDd}l:l] =
getOhijeccChanges () add (changedCollection)
return true;

if ([ ref !'= null ££ ref instanceof Collection] ££ updated == null) |
ChangedCollection changedCollection = new ChangedCollection(ref, updated)
getObhjectChanges () »add (changedCollection) ;

ok

Th4

% Ml S Maad ckara ba cwclan in reabhod n2 Aok nabib combale weh nanac Annlic abioe AnnlicatinnRacsPan

I | < | [
[l I ; i [ ! S+, = =
[=0 Problems 22 Tasks | Properties | SEFYers | Snippets | Caonsole | Progress | Search I Database Explorer | JUinit I i B
18 errors, 288 warnings, 0 infos
Descripkion | Resource | Path | Locakion &
- Errors (18 items) =)
= - wWarnings {100 of 288 items)
% DLS: Dead store ko baseDir in methad nz.govk.natlib.symbaols. core. searchenagine. Di DirectoryProviderI, .. library-symbols-webfsrcftestfjavainz/oovtinatlib/symb,.,  line 50
4 DLS: Dead store ko © in method nz.govt.natlib.symbals, core, updates, Changedlibrz ChangedLibraries.j...  library-symbols-webfsrcfmainfiavainzfgovtinatibfsym. .. line 36
% DLS: Dead store ko © in method nz.govt.natlib, symbals, core, updates, Changedlibrz ChangedLibrary java  library-symbols-webfsrcimainfjavainzfgovt/natiibfsym. .. line 60
% DLS: Dead store ko categories in methad nz.gove.natlib.symbols, core.updates Libr: LibraryZymbolsUpd, .. library-symbols-webfsrcfmainfiavafnzfaovtfnatiibfsym. .. line 156
likrarw-avrnbnle—iehtcre frmaintiavaine fanwk fratlibodawm lime 276




Quality Metrics

 FindBugs - Potential defects
« Maven reports

Files

nz.govt.ird.gst.domain.HistoryDetailEntry
nz.govt.ird gst.refdomain. RefGSTRrofile
nz.govt.ird. gst.refdomain. RefGstProvProfile
nz.govt.ird.gst. refdomain, RefGstProvReturn
nz.govt.ird.gst.refdomain. RefOldGstProvReturn

nz.govt.ird.gst.domain. HistoryDetailEntry

nz.gowvt.ird.gst.domain.HistoryDetailEntry. getRtnPeriodEnd{}) may expose
internal representation by returning
nz.govt.ird.gst.domain.HistoryDetailEntry .rtnPeriodEnd

nz.gowvt.ird.gst.domain.HistoryDetailEntry.getStatushate) may expose

intarnal ranracantati;n ke ratornian

R R 5 B TN IR 8

MaLICIOUS_CODE EI_EXPOSE_RER

MaLICIOUS_CODE EI_E<POSE_REEF

27

43

Th4



Quality Metrics

FindBugs - Potential defects
« Continuous Integration server

findbugs
20
18
16
14
= 12
s 10 Low
EAE ] OSSR RIS —————— _
- 8 ........................................... Medlum
= i
Ay A 9 e High
4
2 findbugs 2 vieolations
0 135 /&  RCMN: Redundant nullcheck of processedReturn which is known to be null in nz.govt.ird.gst.service.impl.GstRetur,
EA i e R
H oW oH OH H W H HOH H W W HHF 135 & RCMN: Redundant nullcheck of processedReturn which is known to be null in nz.govt.ird.gst.service.impl.GstRetur
filename File: GstReturnProviderimpl.java Lines 88 to 107
src/main/java/nz/govt/ird/astiservice/impl/GstReturnt &8 #{ decide how we will manage this
89 1
sro/main/java/nzfgovt/ird/astiweb/form/UnfiledReturr =T:]
91 3}
92
a3 if {(!{ReturnStatus.5aved.equals({gstReturn.getStatus({)) || ReturnStatus.New
94 .equals{gstReturn.getStatus{)))) {
95 SO TODD - throw proper exception instead of runtime exception.
96 throw new RuntimeException(
A 97 "TODOD Error trying to fetch an unfiled return that is currently consi
S8 + gstReturn.getStatus() + ""'");
99 }
lae
181 return gstReturn;
182 }
1le3
TAA4A o FE




Types of tools

e Categories of tools
» Build Process tools
» Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
* Unit Testing and Test Coverage tools
 Integration, Functional, Load and Performance Testing tools
» Technical Documentation tools




Unit Testing

« A recommended best practice

« Unit testing results in:
« More reliable code
« Better designed code
 More flexible code



Unit Testing Tools

 Main tools
« JUnit 3.x — the original, with lots of extensions
* JUnit 4 — annotations and stuff
« TestNG - the cutting edge



Unit Testing in Eclipse

° J U N it ECl i pse i nteg rati O N f% Package Explorer | e Hierarchy | Ju jUnit 53 =

nz.govt.ird.gst.web.GSTReturnFlowExecutionTest - tes

Runs: &3f110 B Errors: 0 B Failures: 0

Eil nz.govt.ird.util. TestSpringUtils [Runner: |Unit 4]

tiel nz.govt.ird.gst.backend.impl.mock.UserProfileB
tiel nz.govt.ird.gst.service.impl ReturnHistoryProvid:
gl nz.govt.ird.gst.dao.impl.RegistrationProfileDACH
Eel nz.govt.ird.gst web.ManageDatabaseController
tel nz.govt.ird.gst web wvalidation.ManageDatabase

Etl nz.govt.ird.gst web.LogoutControllerTest [Runne

R A

tel nz.govt.ird.gst . dao.impl.AdvancedFilingPreferen
= Bl nz.govt.ird.gst. web . GSTReturnFlowExecutionTesi
rEl testStartFlow

rEl testStartFlowwithProvTaxReturn

K=l testContinueFromGstEnterDetails

£l testSaveGstEntryDetails

8

[v]

[4]



« Maven test reports

Summary

[Summary][Package List][Test Cases]

114 0 0

0

Test reports

Note: failures are anticipated and checked for with assertions while errors are unanticipated.

Package List
[Summary][Package Listl[Test Cases]

nz.govt.ird.gst.dao.impl
nz.govt.ird.util

eb
nz.govt.ird.gst.web.propertyeditors

nz.govt.ird.gst.w

nz.govt.ird.gst.web.form
nz.govt.ird.gst.web.validation
nz.govt.ird.gst.domain
nz.govt.ird.util.database
nz.govt.ird.gst.service.impl

nz.govt.ird.gst.backend.impl.mock

Note: package statistics are not computed recursively,

nz.govt.ird.gst.dao.impl

ClientDetailsDACImMplTest

kb

&b GstReturnDAOImplTest

&b FilingPreferenceDAOImplintegrationTest
Ak

AdvancedFilinaPreferenceNAOIMDITest

= wm owm oW

= o = o = o = o = e

they only sum up all of its test

2 = o =

= =N =N S =N RN P

o 2 o o

= =N =N S =N RN P

2 = o =

S < O O S| U S £

100%
100%
100%

17.617

2.262
7.861
4.463

PlatformManagerTest

testSetEnvironmentWithSystemProperty
testExtendedProdValue

testDevValue

testDefaultDevValue
testintegrationValue

testTestValue

testUATValue

testinvalidvalue

0.002
0.003
0.004
0.002
0.003
0.003
0.003
0.004



Project egst-maven-site

Test Result Trend
® avadoc
ﬁ Workspace

RBecent Changes

@ add description

count

Permalinks

E o# ou o u % Z o2 o
— o~
H H

o — [l 5] [ o —
(5] i i [l " "

# B ¥ ¥ B R Z
{just show failures) enlarme

L7
#14
#21
#23
25
®27

& |Last build (#44), 6 seconds ago




Test Coverage

 Test Coverage:
« Are unit tests being written for all classes?
« How much code is really executed by the unit tests?
 Un-executed code will contain bugs

public Object getJNDILookupDtbRef () /
{ \ s / | L/
return mJNDILookupDtbRef ; g {
}
N A A
o N
i
ect get

INDILookupGlsRef () \
GlsRef; \

 Tool used:
e Cobertura

kupDtbRef (Ok Ref)
I ookur
public kg ef (Of kupRef
{
mJND: I ookuy
}




Test Coverage Reports

Maven coverage reports:

Packages

All
nz.govtird gst backend

nz.govt.ird gst.backend.il

nz.govt.ird gst.backend.i

-

Coverage Report - All Packages

Package

All Packages
nz.govt.ird.gst.backend

nz oot ird aet dao

[«

nz.govt.ird.gst.backend impl

4] [ [*]

nz.govt.ird gst.backend.implmock

All Packages

Classes

AccountingBasis (100%)

BackToLastViewStateFlo

ChoosePeriodController
ChooseProfileCommand
ChooseProfileController
ClientDetails (73 %)
ClientDetails DAD (N/A)
ClientDetails DAOTmpl (T
DatabaseAdminService (1)
DatabaseAdminServiceln|
DatabaseSetup {79 %)
DateTimeEditor (70%)

nz.govtird.gst.dao
nz.govt.ird gst.daoc.impl
nz.govtird.ast.domain
nz.govt.ird gst.service
nz.govt.ird gst.service impl

nz.govt.ird.gst.service.impl. mock

nz.govt.ird.gst.web
nz.govt.ird.gst.web form

nz.govt.ird gst.web. propertveditors

nz.govt.ird gst.web validation
nz.govt.ird.gst.web. webflow listeners

nz.govt.ird.util
nz.govt.ird util database

#
2]
=] E‘
]

(SN AR AR Y- ]

-

Line Coverage

Branch Coverage <

75% [

82% [

N/A | ]

N/A | |

22% [
67% I

Nal— ]
83% [

N/AI |

89% [
67% [

N/A| |

64% [

94 [
NA ]
58% [

90% I 1 00% I

74% I
82% [
74% I
a2% I

67% [
93% I
92% I
93% I

60% [ 1 00%:

Report generated by Cobertura 1.7 on 20/09/07 16:38.

1.28

1.66

Ao o oo moo e~ oo e e

G

[« I [»]

Coverage Report - nz.govt.ird.gst.backend.impl.GstReturnBackendServiceImpl

Classes in this File

GstReturnBackendServicelmpl

Line Coverage Branch Coverage

C

EERY (R —

package nz.govt.ird.gst.backend.impl;

import
import
import
import
import
import
impert

JrE

*

java.util.List;

nz.govt.
nz.govt.
nz.govt.
nz.govt.
nz.govt.

ird.
ird.
ird.
ird.
ird.

gst.
gst.
gst.
gst.
gst.

backend.GstReturnBackendService
backend.ServiceUnavailableException
backend.UserProfileBackendService;
domain.GstReturnProfile;
domain.UnfiledReturnSummary;

org.joda.time.DateMidnight;

@author MXJ6

for the GstReturn GstReturnSummary domain objects.

public class GstReturnBackendServiceImpl implements GstReturnBackendService {

private UserProfileBackendService userProfileService

public UserProfileBackendService getUserProfileService() {
return userProfileService;

1

public veid setUserProfileService
UserProfileBackendService userProfileService) {
this.userProfileService = userProfileService;

=}



Test Coverage

e Hudson Dashboard

Packages

Files

Classes

Methods

Lines

Code Coverage

100%
97%

97%

Code Coverage

T73%
Cobertura Coverage Report

Trend

100
a0
80

75%

704
&0
3 50
40
30
20

— (Classes

— Files
Lines
Methods

~—Packages

10
0

Project Coverage Summary

Name Packages Files

Cobertura Coverage Report 100% (13/13) 97% (60/62)

Coverage Breakdown by Package

Name Files
nz.govt.ird.gst.semvice N/A
nz.govt.ird.gst.backend.impl 50% (1/2)

nz.oovt.ird.gst.web webflow listeners 100% (1/1)

Classes

97% (64/66)

Classes
NJA

50% (1/2)
100% (1/1)

Methods
T4% (330/448)

Methods
NA

25% (2/8)
T5% (B/8)

Lines

T6% (957/1257)

Lines

NJA

22% (2/9)
T74% (43/58)



Types of tools

e Categories of tools
» Build Process tools
» Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
» Unit Testing and Test Coverage tools

* Integration, Functional, Load and Performance Testing
tools

« Technical Documentation tools




Integration, Functional, Ul and Perf
Tests

 Cover all your bases
« DBUnit - database testing
» Spring testing framework (Spring MVC) or StrutsTestCase
 Eclipse Profiling (TPTP) - profiling
» ]Meter — load and performance testing
» SoapUl - web service testing
» Selenium - web interface testing
« FEST - Swing applications



User Interface Testing

S¢

 Automatic Ul testing with Selenium: selenium

78.96

@ L [ B e
J 2} Y
File Edit Options Help
Base URL | |
@ Run O walk ) Step [ B QO
Table | Source
Command | Target Value |
open fegst/welcome.do Lal
waitForPageToL... 5000 Test Suite enter-gst-only Selenium TestRunner
verifyTextPresent File goods and services (G5T) return Logout open fegstiwelcome.do Execute Tests
clickAndWait Jinput[@value='Continue'] Update Filing Preferences walFForPageToLoad 5000 ]
waitForPageTol... 5000 Side menu (user not logged on) verifyTextPresent  File goods and services (GST) return l:l
. . GST-Only clickAndWait Hinput[@value="Continue'] East Slow
ver!fyTextPresent E.nd date of GST penu.d . waitForPageToLoad 5000
verifyValue Hinput[@value="Continue'] Continue verifyTextPresent  End date of GST period | I Highlight elements
clickAndWait finputf@value='Continue'] verifyValue Minput[@value="Continue'] Continue Elapsed: 00:33
waltForPageToL... 5000 clickAndwWait Hinput[@value="Continue'] Tests i Coﬁmands

verifyTextPresent Total sales and income waitForPageToload 5000 3run 33 passed
verifyTextPresent Zero-rated supplies included in the total sales verifyTextPresent  Total sales and income ) 0 failed 0 failed
verifyTextPresent  Zero-rated supplies included in the total sales

verifyTextPresent Adjustments verifyTextPresent  Adjustments
verifyTextPresent Total purchases and expenses verifyTextPresent  Total purchases and expenses Tools

verifyTextPresent  Credit adjustments Wi DOMI Sh L
Command lopen lew M
Target l}egstjwelcome.do ] bl fb Inland Revenue Inland Revenue home | Online Services help | Contact us

Te Tari Taake

incomplete

[+

value |
You are here: Online Services
= =

Log Reference File goods and services (GST) return
open(url)

Arguments: 10000125 MERVIN GRANITE (MOCK CURRENT PROFILE)

# url - the URL to open; may be relative or absolute

Opens an URL in the test frame. This accepts both relative and absolute URLs. & Inland Revenue home

The "open" command waits for the page to load before proceeding, ie. the -

AndW suffix implicit. Note: The UR]:.‘.nﬁ.s,.t Ef on t&?:_\a,ﬂ:f Efmam:s thﬂe ‘ I;E Services IRD number: : 10000125

. Mervin Granite (mock current
IGST home Name * profile)
Modify ng Accounting Basis : Invoice Filing frequency: : Menthly

Preferences

. N Please select one of the following options:
View History 9 op

& Select GST filing preference

Maintain your
contact det:

e View History i Set GST filing
;. preferances

& Add a retumn

[<]

+ View history

£hanooe o




Regression Testing

« All tests automatically run before each build:
* Unit tests
* Integration tests
« User Interface tests



Types of tools

e Categories of tools
» Build Process tools
» Version Control tools
« Continuous Integration tools
* Quality Metrics and code audit tools
» Unit Testing and Test Coverage tools
 Integration, Functional, Load and Performance Testing tools
 Technical Documentation tools




Technical Documentation

« Human-written documentation:
» (potentially) highest possible quality

« BUT

« Often incomplete
* Hard to keep up-to-date



Technical Documentation

« Automatically-generated documentation:
« Complete
« Always up-to-date
 Cheap to produce

« BUT

« Lacks “higher vision”



Technical Documentation

 Many tools available:
« Maven web site - lots of reports and project info
« SchemaSpy - database schemas
 Doxygen — UML documentation
« UmIGraph - UML-enabled Javadoc



Technical Documentation

Maven web site

« Rich reporting capabilities

* General project information
» Detailed, customizable reports

Spitfire

Last Published: 01/04/2007

Project Documentation

- Project Information
About
Continuous
Integration
Dependendes
Issue Tracking
Mailing Lists
Project License
Project Surnmary
Project Team
Source Repository

b Project Reports

Dane

Project Information

This document provides an overview of the various d
&ll of this content is automatically generated by Mavg

Overview

About

Continuous
Integration

Dependencies

Issue Tracking

Mailing Lists
Project License
Project Summary

Project Team

Source Repository

A community website for model

This is a link to the definitions d
a frequent, regular basis.

This document lists the project

This is a link to the issue mana
reguests) can be created and o

This document provides subscri
This is a link to the definitions d
This document lists other relatd

This document provides informa
have contributed to the project

This is a link to the online sourdg

Spitfire

Last Published: 01/04/2007

Project Documentation

= Project Information
About
Continuous
Integration
Dependencdes
Issus Tracking
Mailing Lists
Project License
Project Surnrnary
Project Team
Source Repository

» Project Reports

Done

Spitfire

Overview

This project uses Subversion to manage its source code. Instructions on Subwersion use can be found at
http: /fsvnbook. red-bean.com/.

Web Access

The following is a link to the online source repository.

http://svn.wakaleo.com/vievevs. coi/modelp lanes/

Anonymous access

The source can be checked out anonyrmously from SYH with this command:

§ svn checkout http://svn.wakaleo.com/wodelplanes/ modelplanes

Spitfire




Technical Documentation

« SchemaSpy

« Database schemas
Legend: U het

Generated by SchemaSpy on Won Oct 30 19:58 MST 2006
¥ 2Cemaspy Primary key columns
. ) . Columns with indexes
Oinclude implied relationships & Compact Excluded column relationships
< n = number of related tables

Please support this project

book_author
ishn
authorld
1]
hook
ishn hook_location
publisher title ishn
publisherd |———¥€|publisherd branchid
ETE <1‘ |3> numCaopies
address : =2 | |
phone library_branch
= | |1 < branchlid barrowed_book
address name ishn
addressid fo address branchld
addresst S =1 | | 4o cardio
address2 cardNo \/ horrowDate
city firstName dueDate
state middieName <3 | ]
dp 2sthiame
| |3’ O address

phone
<1‘ |1>




Technical Documentation

« DOxygen

« UML-embedded documentation

Planestore-core
H@ Class List
¢ class Hierarchy
@ Class Members

Main Page | Packages | Classes | Files
Class List Class Hierarchy Class Members
com.javapowertools.planestore.core.domain.AircraftModel

~[£] Graphical Class Hierarchy

B0 package List com.javapowertools.planestore.core.domain.AircraftModel Class Reference

[l comjavapowertools.planestore.core dao A model aircraft. More...

"[El comjavapowertools planestore.core.domain . . . L
H X . Collaboration diagram for com_javapowertools.planestore.core.domain.AircraftModel:
[El comjavapowertocls planestore.core.utils

B File List

com javapowertools.planestore.core.domain.AircraftType

-id

-name

- description
- builder

- smallPhoto com,javapowertoels.planestore.core.domain.Brand

-bigPhota J

+ getid() o

+ setld() name

+ getDescription() + getid()

+ setDescription() + setid()

+ getMamel() + getMame()

+ setMamel) + setMamel()

+ getBigPhoto()

+ setBigPhotol() ﬁ

+ getsmallPhoto() ;

+ setSmallPhoto()

+ getBuilder()

+ setBuilder() 4
N £

wircraftType /érand
A

com javapowertools.planestore.core.domain.AircraftModel
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« UMLGraph

» Javadoc with UML diagrams
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* Also some human-written documentation — project Wiki
Architecture vision

The iGST project uses a fairly standard MVC architecture approach, using the Spring-MVC framework and Hibernate. The target architecture
invelves a portal-enabled front-end using Spring-MVC {more precisely, Spring Portlet MVC), and Spring Webflow (with the

[ [
I I I I l - | e V e I d e S I I I FortletFIowControHerz) and a business services layer implemented using Spring and Hibernate, backed by an Oracle database. The business
layer communicates with FIRST via EAI:
llab ti

IGST
Business EAI FIRST
Services

02Cc2

Oswiki 02C2 > ProductsO2C2WorkOn > InternetGSTProvTax > GstDomainModel
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iGST Domain Model
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Section Home
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Detailed Index
Changes End users
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Usage Stats

Overview of the iGST domain model

The application architecture is described in detail in the Gstapplicationarchitecture page.
The chief elements of the iGST domain model are illustrated here:

o2c2 . Domain model
High Level Information
':deUt ‘32‘32 P p——— sthetdmPrafile [  Thedomain model plays a central part in the iGST project, and has been elaborated in a series of workshops. The domain model is designed
roducts stReturnProfile - ] ; ;
Sarvices as an object-oriented class model, and implemented using plain Java classes (POJOs). Database persistence is implemented using Hibernate.
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