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Introduction

* Agenda — tools to improve software quality

- Goals of a software development team
- Automated Testing

— Continuous Integration

- Code Quality Metrics

— Technical Documentation
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Introduction

* Goals of a software development team:

ecified set of requirements:
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Introduction

* Goals of a software development team:

- Build the best possible application for the end user.

- Within time and budget constraints defined by the project
sponsor.
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Introduction

* How do we achieve this?

— Build higher quality software
— Build more flexible software
— Build more useful software
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Introduction

* Traditional development processes

- Room for improvement?

« Poorly tested applications?
Applications that are difficult and expensive to change?

Lots of bugs at delivery time?
Inconsistent coding standards and programming habits?
Code that is hard to maintain and to update

Technical documentation out of date?
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Introduction

 How can we improve?

- Enforce good testing practices

- Monitor developer test quality and coverage
— Automate the build process

- Monitor and review code quality metrics

— Automatic technical documentation
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Enforce Good Testing Practices
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Good Testing Practices

» Several types of developer tests

— Unit Tests
- Integration Tests
— Graphical User Interface (Web) Tests

* All can be automated to varying degrees
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Good Testing Practices

e Unit Tests

- A cornerstone of modern software development

— Unit tests can help you
* Ensure that code behaves as expected

« Make your code more flexible and easier to maintain
e Detect regressions

 Document your code
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Introduction to Unit Testing

Traditional developer Unit testing
testing
~Run against the entire application ~Run against classes or small components
*Run manually in a debugger ~Tests can be run automatically
~Testing is ad-hoc and not reproducible ~Tests can be reused
~Testing needs human intervention ~Testing can be automated
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Good Testing Practices

e Unit Tests

- The costs of writing unit tests
* More code to write and maintain

« More time required to write the code, initially...
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Good Testing Practices

e Unit Tests

- The benefits of writing unit tests
* More reliable code with less bugs

 More flexible code
 Code that is easier to maintain

« Automatic regression tests
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Good Testing Practices

e Unit Tests

- A gOOd u n It teSt Shou Id: I Package EXplorer“: Hierarchy | Ju ‘L.!ni[' 23 ; =0

nz.govt.ird.gst web GSTReturnFlowExecutionTest - tes

 Test individual classes or small components

Runs: &3/110 B Errors: 0 B Failures: 0

Bl nz.govt.ird.util. TestSpringUtils [Runner: JUnit 4] [~

Test code in isolation

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

Ru n q u ickly £ nz.govt.ird.gst service .impl ReturnHistoryProvid:

£ nz.govt.ird.gst.dao.impl.RegistrationProfileDAOI

& nz.govt.ird.gst web.ManageDatabaseController

Leave the system in a predictable state

£l nz.govt.ird.gst.web validation.ManageDatabase

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

L A~ A A A A

& nz.govt.ird.gst .dao.impl.AdvancedFilingPreferen [

Be reproducible

= Bl nz.govt.ird.gst.web . GSTReturnFlowExecutionTes!
=] testStartFlow

Be automated tEl testStartFlowwithProvTaxReturn

M=l testContinueFromGstEnterDetails
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Good Testing Practices

» Unit Testing tools
- JUnit 3.x

» De facto standard in Java testing
* Well known and well used

- Junit 4
A newer, more modern version of JUnit

- TestNG

A more recent and very innovative unit testing library
e Less widely used than JUnit
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Good Testing Practices

 Running Unit Tests in Eclipse

. .

2! Problems (@ Tasks (EI Properties (ﬁ'& Servers (m Data Source Explorer (IE] Snippets (ﬂﬂ_“.'l'lit &3 =) Consolew = O

Finished after 1.303 seconds g® L @ Tl ¥
Runs: 100/100 B Errors: 0 B Failures; 0

|*| = Failure Trace

fi-] corn.wakaleo jpt.junit.lab4 ' xcalculatorimpl TaxCalculatorimplTe [

Htl com.wakaleo jpt.junit.labs/  xcalculator.impl Taxcalculatorimplte

Hil com.wakaleo jpt.junit.lab/  xcalculatorimpl.TaxCalculationPerfT:
Htl com.wakaleo jpt.junit.la xcalculatorimpl TaxCalculatorimplTe
fil com.wakaleo jpt.junit.| xcalculatorimpl . TaxCalculationTheo! ||

gt com.wakaleo jpt.junit/ — - - —xcalculator.impl TaxCalculationTest [

il

Gt com.awakaleo jpt.juni  xcalculatorimpl TaxCalculatorimplTe

i comwakaleo.pt.jur xcalculatorimpl TaxCalculationTest [ [+

[« [ = | DENC

The Graciig

Test resu
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Good Testing Practices

 Running Unit Tests in Eclipse

[2. Problems («El Tasks (Ifl Properties [ﬁ‘&- Se
Finished after 0.439 seconds

Funs: 100100 B Errars: 0

B Failures:

1

ftl comuwakaleo, pt junit.lab? taxcalculatorimpl.TaxCalc

til com.wakaleo.jpt junit lab4 taxcalculatorimpl . Taxcale

gl shouldUselLowestTaxRateForincomeBelow38000

tel lossesShouldMotB/ Taxed
el futurevearsShou
el exceptionshou’ - ludeAClearMessage
tE] hamerestAss— - -

elnvalid

alToRed

Failure Trace

Vjava.lang.AssertionError:

Expected: is <5851.0=>
got: <3850.0>

at cormn.wakaleo jpt.junit.lab7 taxcalculator.impl.TaxCalculatorimplT

I =

A failed
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Testing web applications

e Testing web interfaces

- Often neglected by developers and left to the testers
- Traditionally difficult to automate
- Involves much human judgement
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Testing web applications

 Why automate web interface testing

- Automatic smoke tests
— Automatic regression tests
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Testing web applications

* Web Interface Testing technologies

- Using Mock Objects

« Spring MVC, StrutsTestCase, JSFUnit
« Good for the controller layer
» Doesn't test the HTML screens themselves

- Writing tests to run against a web application
« HTTPUnit, Cactus, Jmeter, TestMaker,...
— Run tests from within a real web browser

e Selenium
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Testing web applications

» Testing web applications with Selenium

- Selenium is a browser-based testing tool
- You can

* Record test scripts in a browser
* Replay them manually or automatically
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Testing web applications

Javarpowerstoolsthtmi=Selemunm IDE

File Edit Options Help

‘ Rep'ay test Scriptsl/g ‘\[ Base URL [http:me.google.co.nzf |v]

East Slaw PE b_ ‘ E @ 0
Test Case |I Table [Source]
Java Power Tools Feormmand -l = '| Value \] >
- open y
. type q Java Power To...
Manage mUItlple clickandwait btnG
1 clickandwait [idiv[@id="res')/div[1]/div[3]/h2/a/b
teSt SCrl ptS clickandwait menul
clickandwait link=0pen Agility - Tools and technig...

/ Command [ \t]\

Target [ l l Find

Display latest tesﬁ Funs: 1| vae | |

reSUItS 5 Failures:

//I_og Reference Ul-Element Rollup Infor  Chear

-

linfo] Changed test case

linfo] Executing: |open |/ ||

linfo] Executing: [type | q | Java Power Tools |

linfo] Executing: |click&ndWait | btnG | |

linfo] Executing: |clickandwait | fdivi@id="res'I/div[1]1/div[3]1/h2faib | |

[info] Executing: |clickandWait | menul | |

linfo] Executing: |clickandwait | link=0pen Agility - Tools and techniques for productive Java

History of execute
instructions

[T
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Testing web applications

» Testing web applications with Selenium

Selemum Eanchional NestHinner vt Osheta=i [ Ioog = Mozl a

File Edit Wiew History Bookmarks Tools Help Lo
@ - - @ @ m ||:| chrome:ﬂseIen\um-idefc0ntent,fseIenium,fTestRunner.html?test:fcontenth|'| D] |v |L\]
Test Suite amazon-java-power-tools Selenium TestRunner
amazon-java-powertools open { B Tl
type twotabsearchtextbox Java Power Tools —
clickandwait navGoButtonPanel
clickandwait ffimg[@alt="]ava Power Tools'] ﬁSt Slow
verifyTextPresent Java Power Tools Highli
Highlight elements
clickandwait submit.add-to-repeatshoplist ! il
verifyTextPresent Java Power Tools Elapsed: 00:24
clickAndWait RSL_1143067472908_delete Tests Commands
verifyTextNotPresent Java Power Tools Orun  2passed
0 failed 0 failed
Oincomplete
Tools
Wiew DOM|  Show Logl

amazon com Hello, John Smart. We have recommendations for you. (Mot John Smart?) =

N.com

ount | Help

Your Lists

Featured Categories “our list is based on terns you have purchased or added to the list.

Grocery Learn more about Your Shopping List

Beauty

oumet Food WD TP —r—
Health & Personal

Care Sort by: [ Most recently added to list | (_Selectall |
Apparel & Accessories ITEM DELETE PRICE aTY [ Select none |
Autormotive ; 8

Baby e 13 ava. P ower Tools . sa8g L
Bank ! Awailable for Pre-order and eligible for FREE Super Saver Shipping P |]_ I~ -

& Find: [ _] @ Next 4 Previous Highlight =l [ Match case
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Test Coverage

» Test Coverage

- Test Coverage indicates how much application code is
executed by your unit tests

- It is especially useful for identifying code that has not been
tested.
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Test Coverage

» Test Coverage Tools

- Automated Test Coverage
 Integrated into the build process
* Runs for every build
« Team-wide reporting
 Tools like Cobertura
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Test Coverage

» Test Coverage - Cobertura

Packages

comwakaleo jpt. modelplanes core.dao

comwakaleo jpt modelplanes core domain

comwakaleo jpt modelplanesutil
comwakaleo jpt modelplanes web pages

Coverage Report - All Packages

Package *
All Packages
comwalkaleo. jpt. modelplanes core.dao

# Classes Line Coverage

com walkaleo jpt. modelplanes core. domain
comwakaleo jpt modelplanes util

com walkaleo jpt. modelplanes web. pages

All Packages

Classes

AircraftTypePage (54%)
CurrentUserBean (0%)
DataLoader (N/A)
DefaultDatabase (N/A4)
DefaultDatabaselmpl (84%)
DefaultModelsImpl (0%)
LoadTestData (100%)
ModelPlane (83%)
ModelPlaneDAD (N/A)
ModelPlaneDACImpl (30%)
ModelPlanesPage (0%
Ehoto (0%}

PlaneType {100%)
PlaneTypeDAC (N/A)
PlaneTypeDACImpl (100%)

[»

1]

Branch Coverage Complexity
7o (S 1315
oo [SEONE L35

0
1
13k

Report generated by Cobertura 19 on 26/03/08 1132,

EA package with low tes
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Test Coverage

» Test Coverage - Cobertura

{ U ntested C|aSSGS . ort - com.wakaleo.jpt.modelplanes.web.pages —
I com.wakaleo ipt modelplanes.core.dao i Package # Classes Line Coverage Branch Coverage Complexity
comwakaleo {pt modelplanes core domain ipt. modelplanes.web. pages 4«0 [NEEE == DEE 125

comwalkaleo.jpt. modelplanesutil

Classes in
AircraftTypePage

comwalkaleo ipt modelplanes web. pages Branch Coverage

4]
urrentlUserBean 1
dilggelPlanesPage
com.wakaleo.jpt.modelplanes.web.pages SpringSupport 15

Report generated by Cobertura 19 on 27/03/08 0768
Classes

AircraftTypePadge (54 %)
CurrentUszerBean (0%)
ModelPlanesPage (0%)
SpringsSupport (83%) L
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Test Coverage

» Test Coverage - Cobertur~

This code was never exe

AL el
Packages 59 i -

T public void setPlaneTypeD eban) {
Al < 71 O this. planeTypeDA0 = planeTypeDAD;
comwalaleo ipt.modelplanes.core. dao ; 0 }
comwakaleo.ipt. modelplanes.core.domain 74 Jn
comwakaleo.ipt. modelplanesutil 75 * Returns the list of aircraft types, which it obtains from the DAO
comwalialeo {pt. modelplanes web. pages 78 * @return

77 *

78 public List=PlaneType= getAircraftTypes() {

78 2 LOGGER. infol "getAircraftTypes");

80 2

81 2 setAircraftTypes{getPlaneTypeDAC()  findALlLl());
com.wakaleo.jpt.modelplanes.web.pages HE iy

P p pag 83 2 LOGGER. infol "getAircr e

84 2 return airc .

=t This cod ted
Classes s IS COde was execute
AircraftTypePage (54%) 87 S 7
CurrentUserBean (0%) 88 * Assign the list of current a:rrﬁﬂ\/ B
CurrentUserBean i .
ModelPlanesPage (0%) 89 @param aircraftTypes
SpringSupport (83%) 91 public void setAircraftTypes{List<FlaneType= aircraftTypes) {

g2 2 LOGGER. infol "setAlrcraftTypes"):

a3 2 this.aircraftTypes = aircraftTypes;

T

85

95 public String displayModels() {

a7

98

55

100

101 = (UIData) root.findComponent|"aircraftTypeForm")

102 .findComponent("table"):

103

40 PlaneType planeType = (PlaneType) table.getRowData();

105

108

107

10 = (ModelPlanesPage) binding.getValuelfacesContext):

ol
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Test Coverage

» Test Coverage Tools

- Test coverage in your IDE

» Faster feedback for developers
« ECLEmma - Test Coverage in Eclipse
» Crap4j — also provides test coverage metrics
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Test Coverage

 EclEmma - Test Coverage in Eclipse

File Edit Source Refactor Mawigate Search Project Bun Windew Help
| o= G |- B-0--Q- | BE |G| e e | e |0 B B [Sjavace] »
J v o v v
[T Project Explore 22 . P Profiling Monito} = O | [J] TaxRate java & [1 InvalidvearException.java 1 [J] TaxCalculatorimpl java 1 =0
F e . . =
B = public double getMaxiumuRevenue() {
b 5= modelplanes return maxiumuRevenue;
= 7 tax-calculator !
~ [ sre/mainfjava = public double getRate() { H
= # com.wsakaleo.jpt.taxcalculatorimpl DRI FERS2A
= [J] TaxRate.java =
< @ TaxRate = private double getApplicableAmount(double totalRevenue) {
double applicableAmount = 0.0;
@ getRate() if (totalRevenue == minimumRevenue) {
< (= target applicableAmount = totalRevenue - minimumRevenue; v
. [«] Iv]
(= site

[Z¢ Proble (@ Tasks (ﬁ Propert pﬂ Server ﬂ"E Snippe (E Consol (E* call st (H‘UJUnit

tax-calculator (30/03/2008 03:48:17) m % % o =y

Covera 2 =g

- oo o = I

Element Coverage Covered Blocks
= [# src/mainfjava - tax-calculator = 73.9% 17
P # com.wakaleo.jpt.taxcalculator m 250% 1

- # com.wakaleo.jpt taxcalculator.impl B B842% 16

b [J] TaxCalculatorimpl java = 100.0 % 9

w [J] TaxRate java = 70.0% 7

~ O TaxRate = 70.0% 7

& TaxRate(double, double, double) = 100.0 % 1

@ calculateTax{double) = 100.0 % 1

@ getMaxiumuRevenue() - 0% 0

iLe
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Good Testing practices

» Crap4j - Test Coverage in Eclipse

%] pornsaml (m SimpleTest.java Fﬂ_e] maven-build xml [m TestCatalog.java (m TaxCalculatorjava [EI TaxCalculatorimpl java &2 =t
438xpublic class TaxCalculatorImpl implements TaxCalculator { =
ublic static final List<TaxRate> TAX RATES = new ArrayList<TaxRate=();
p _ y
=] static {
TAX_RATES .add(new TaxRate(0, 38000, 0.195));
TAX_RATES .add (new TaxRate (38000, 60000, 0.33));
TAX_RATES.add(new TaxRate(60000, 0, 0.39));
K
=] ublic double calculateIncomeTax(double i1ncome, int year)
p ¥
throws InvalidyearException {
424x DateTime today = new DateTime();
2/2 424x if (year = today.getYear()) {
2x throw new InvalidYearException(
2x "Mo tax calculations available yet for the year " + year);
Y Y ¥
i
422x double totalTax = 0.0;
2/2 422x if (income = 0) {
2/2 1476x for (TaxRate rate : TAX_RATES) {
1107x totalTax += rate.calculateTax(income);
I
i
422x return totalTax;
} (=

(] [+]
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Test Coverage

* Why use EclEmma/Crap4j and Cobertura

- EclEmma and Crap4j allows IDE integration

» Fast feedback for the developer
* More convenient for the developer than using an HTML report

— Cobertura allows project-level coverage reporting

* Project-wide coverage statistics
* Results can be published and reviewed
» Can be used to enforce minimum coverage levels
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Continuous Integration
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Continuous Integration

 What is Continuous Integration?

- Automatically “integrating” and compiling source code from
different developers on a central build server
— A core best practice of modern software development
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Continuous Integration

* What do you need?

- The principal components of a Continuous Integration service:

Automated Build Process
eg. Ant, Maven, Makefile...

Automated Test Process
eg. Junit, TestNG

Source Code Repository
eg. CVS, Subversion, StarTeam,...

A Continuous Build Tool
eg. CruiseControl, Continuum, Hudson...
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Continuous Integration

e How does it work?

i
A

g Detect code changes Integration server
0 Build ‘ Automated
— [ Test : deployment
process

Developer O Inspect it .
. g Document K
Workstation ] Deploy to integtation
: . ontinuous I
I Build
'. 9’ " = Test server
Code changes - Server

A=y

Developer aWw .
Workstation Version Control Server
7 Manual
NIRRT deployment
f RO rocess
' . 2 UAT server

bzt * Notifications
Developer T emmm—o

Workstation i B

Production server
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Continuous Integration

 What problem does it solve?

- The “traditional” software process involves:
« Coding
« Ad-hoc testing
« Commit changes shortly before the start of the testing phase

e Difficult integration process
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Continuous Integration

 What problem does it solve?

ﬁ(. Infrequent releases )

Test server

e ——--———

- Wakaleo Consulting
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Continuous Integration

 What problem does it solve?

- This is 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

.'_ Wakaleo Consulting
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Continuous Integration

 How does it solve this problem?

i
Y

Less bugs

w!!}m\W Faster fixes

e
i

I

i
 Automatic builds

 Automated tests

#ﬁg

, ey ?TeSt server More regular testing
Dedicated build server ¢ Reguiar releases » More reg g

mh}ﬂ}]DB)ﬁ}))}\utomated deployment>

e
-
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Continuous Integration

 What problem does it solve?

- Continuous Integration — an industry best practice

« Smoother integration

Automatic regression testing

Regular working releases

Earlier functional testing

Faster and easier bug fixes

Better visibility
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Continuous Integration

 \What tools are available

- Open Source tools
e CruiseControl, Hudson, Continuum, LuntBuild...
— Commercial Tools

« TeamCity, Bamboo, Pulse,...
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Continuous Integration

e A Continuous Build Server - Hudson

- An overview of all your build jobs

Hll lSOll admin | logout

DISABLE AUTO REFRESH

Hudson
=
& New lob . .
) Welcome to the 02C2 Continuous Integration Server!
Manage Hudson
- [@edit description
& People
All | Debt Calculator Core | Debt Calculator Portlet | +
Build Queue 5 w Job L Last Success Last Failure Last Duration
No builds in the queue. . . .
Q - debt-calculator 7 minutes 25 seconds (#124) 16 minutes (#123) 2 minutes 23 seconds @
Build Executor Status 4 :
HNo. Status Q "a oia-debt-calculator-core 23 minutes (#38) 28 minutes (#35) 26 seconds @
1 Idle -
2 Idle Q @ ola-debt-calculator-core-site 7 minutes 20 seconds (#31) 16 minutes (#30) 2 minutes 49 seconds @
a !
Q @ oia-debt-calculator-portlet 1 hour 9 minutes (#81) 1 hour 13 minutes (#80) 1 minute 32 seconds @
Q oia-debt-calculator-portlet-integration-tests 1 hour & minutes (#37) NAA 1 minute 25 seconds @
Q @ oia-debt-calculator-portlet-site 19 minutes (#80) 38 minutes (#79) 1 minute 49 seconds @
lcon: S ML W  Description %
Build stability: 4 out of the last 5 builds failed. 19 Legend M M
Mumber of checkstyle violations is 7 87
Test Result: 0 tests failing out of a total of 109 tests. 100 Hudson ver. 1.180

- Wakaleo Consulting
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Continuous Integration

e The Hudson Dashboard

- An overview of all your build jobs

Hudson
Hudson DISABLE AUTO REFRESH
Ef Mew |ob

Welcome to the 02C2 Continuous In Q BU||d SucceSSfL"

l. Manage Hudson
n People

Il | Debt Calculator Core | Debt Calculator Portlet  + QI Bulld unstable

w Job L

@ debt-calculator
44

Build Queue

No builds in the queue

Build Executor Status

Q Build failed

No. Status CQ via-debt-calculator-core
1 Idle
2 Idle @ oia-debt-calculator-core-site
4

Build in
@ oia-debt-calculator-portlet @

r\rr\m PASS
oia-debt-calculator-portlet-integration-tests 1 houHmiMHﬁlaF A 1 minute 25 seconds

& via-debt-calculator-portiet-site 19 minutes (#80) 38 minutes (#79) 1 minute 49 seconds

)
)

s

W Description

. . @3 Build stability. 4 out of the last 5 builds failed. 19 Leaend  [[Jforall [ for feilures
QUICk Status for eaCh prOJeCt Mumber of checkstyle violations is 7 87
Test Result: 0 tests failing out of a total of 109 tests. 100 Hudson ver. 1.180
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Continuous Integration

e The Hudson Dashboard
- An overview of all your build jobs

Hudson @ admin| logout

DISABLE AUTO REFRESH

Hudson
o . .
o New ob . ; )
i Welcome to the 02C2 Continuous Integr ul stabple
P Manage Hudson \
- T [@edit description
ﬁ People . =
All | DebtCalculator Core | Debt Calculator Portlet  + [ ]
Build Queue 5 _iI Last Duration
No builds in the queue
Q inutes 23 seconds @
Build Executor Status @ -
No. Status Q Eeconds @
1 Idle .
2 Idle Q @ inutes 49 seconds @
—— !
44 -~ .
N 4 inute 32 seconds @
R =
Q@ &5 Build unstable ez nds (D)
Q oia-debt-calculator-portlet-site 19 minutes (#80) 38 minutes (#79) 1 minute 49 seconds @
Description %
Build stability. 4 out of the last 5 builds failed. 19 Legend [} for all [ for failures
Mumber of checkstyle violations is 7 87
Test Result: 0 tests failing out of a total of 109 tests. 100 Hudson ver. 1.180
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Continuous Integration

e The Hudson Dashboard
- An overview of all your build jobs

admin | logout

Hudson

Hudson

DISABLE AUTO REFRESH

= N b
T Welcome to the 02C2 Continuous Integration Server!

l. Manage Hudson

n People

[@edit description

All | Debt Calculator Core | Debt Calculator Portlet | +

w
@ debt-calculator
44

Build Queue Job L Last Success Last Failure Last Duration

No builds in the queue
2 minutes 23 seconds

7 minutes 25 seconds (#124) 16 minutes (#123)
Build Executor Status
No. Status

1 Idle

oia-debt-calculator-core 23 minutes (#36) 28 minutes (#35) 26 seconds

7 minutes 20 seconds (#31) 16 minutes (#30) 2 minutes 49 seconds

oia-debt-calculator-portlet 1 hour 9 minutes (#81)

1 hour & minutes (#37)

oia-debt-calculator-portlet-inteqration-tests

1 hour 13 minutes (#80)

MN/A

38 minutes (#79)

1 minute 32 seconds

1 minute 25 seconds

1 minute 49 seconds

5
Q@
2 Idle Q @ oia-debt-calculator-core-site
a4

SRR NS

19 minutes (#80)

Description

Legend chrall aforfailures

Build stability. 4 out of the last 5 builds failed.

Mumber of checkstyle violations is 7

Test Result: 0 tests failing out of a total of 109 tests. Hudson ver. 1.180

" Display detailed build results

- Wakaleo Consulting
Copyright © 2008 Wakaleo Consulting Ltd
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ontinuous Integration

e The Hudson Dashboard

- An overview of all your build jobs

Hudson —

DISABLE AUTO REFRESH

Hudson

Welcome to the 02C2 Continuous Integration Server!

Manage Hudson
[#edit description

o

1
&
a eople

Build Queue ) w Job L Last Success Last Failure Last Duration

All | Debt Calculator Core | Debt Calculator Portlet | +

oia-debig

u Q @ debt-calculator 19 minutes (#117) 26 minutes (#116) 2 minutes 3 seconds

uild Executor Status
HMo. Status
pia-debt-calculator-portlet-site #72

Q oia-debt-calculator-core 1 month 19 days (#34) 2 months 11 days (#18) 25 seconds

Building

-

Q @ oia-debt-calculator-core-site 1 month 19 days (#28) 1 month 19 days (#27) 2 minutes 1 second

Building debt-calculator #118 %]
| ]

®®dbbdbd

Q @ oia-debt-calculator-portlet 17 minutes (#74) 28 minutes (#73) 41 seconds
d
a oia-debt-calculator-portlet-integration-tests 17 minutes (#33) NfA 45 seconds
3 hours 24 minutes (#66) 19 minutes (#71) 4 minutes 34 seconds

Real-time build progress indicators

Legend aforall aforfailures

Hudson ver. 1.180

2+~ YWakaleo Consulting
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Continuous Integration

* Displaying Build Results

- View the details of any particular build job

Hll(lSOII &, search admin | logout

Hudson » pia-debt-calculator-portlet DISABLE AUTO REFRESE

4 Backto Dashboard Project oia-debt-calculator-po

Q Status

= Changes

Test Result Trend

WOFKSQGCB ................................................................................................................

Last Successful Artifacts

@ Build Now

® Delete Project

® debtcalculator-portlet. war

g0 Confiure TR
B Subversion Polling Lo
Recent Changes
Build History (trend)
@ #81 Feb B, 2008 3:55:49 AM Latest Test Result (no failures)
0 #80 Feb 8 2008 3:51:49 AM
@ #79 Feb 8 2008 3:48:01 AM .
Downstream Projects
@ #78 Feb 8 2008 3:46:43 AM
@ #77 Feb 8, 2008 3:34:11 AM @ pia-debt-calculator-portlet-integration-tests TeSt ReSUItS
@ #76 Feb 8 2008 3:10:11 AM Permalinks
0 #75 Feb 8 2008 3:02:55 AM
® Last build (#81), 31 minutes ago
@ #74 Feb 8 2008 2:44:54 &AM # Last stable build (#81), 31 minutes ago
Laa ® |ast successful build (#81), 31 minutes ago

#73 Feb 8 2008 2:34:42 AM
@ & Last failed build (#80), 35 minutes age
@ #72 Feb 8, 2008 2:20:47 AM

.+ YWakaleo Consulting
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Continuous Integration

* Displaying Build Results

- View the details of any particular build

Hudson admin | logout

Hudson » pia-debt-calculator-portlet DISABLE AUTO REFRESE

4 Backto Dashboard Project oia-debt-calculator-portlet

Q: Stat

- s @add description
...;; Changes Test Result Trend

] i

h Workspace i |  Workspace

@ Build Now Last Successful Artifacts

@ Delete Project
® debtcalculat

-4 .
fﬂ Configure
D Subversion Polling Lo

Recent Changes

Change history

Build History {trend)

® Last failed build (#80), 35 minutes ago
#72 Feb 8 2008 2:20:47 AM

o #81 Feb & 2008 3:55:49 AM
0 #80 Feb 8, 2008 3:51:49 AM
o #79 Feb & 2008 3:48:01 AM -

Downstream Projects
0 #78 Feb 8, 2008 3:46:43 AM
@ #77 Feb 8, 2008 3:34:11 AM Joia-debt-calculator-portlet-integration-tests
0 #76 Feb 8 2008 3:10:11 AM Permalinks
0 #75 Feb 8, 2008 3:02:55 AM

® Last build (#81]), 31 minutes ago

@ #74 Feb 8 2008 2:44:54 AM ® Last stable build (#81), 31 minutes ago
@ #73 Feb B, 2008 2:34:42 AM ® |ast successful build (#81), 31 minutes ago
Q@

-+« YWakaleo Consulting
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Continuous Integration

* Displaying Build Results

- View the details of any particular build job

Hudson

Hudson » gia-debt-calculator-portlet

* Back to Dashboard

Q‘ Status

ri‘ Workspace

View workspace

m Subversion Polling Lo

Build History (trend)
#B81 Feb 8, 2008 3:55:49 AM

#80 Feb B 2008 3:51:49 AM

#79 Feb 8, 2008 3:48:01 AM

#78 Feb 8, 2008 3:46:43 AM

#77 Feb 8 2008 3:34:11 AM

#76 Feb 8, 2008 3:10:11 AM

#75 Feb B 2008 3:02:55 AM

#74 Feb 8, 2008 2:44:54 AM

#73 Feb 8 2008 2:34:42 AM

coCcoCOCOCCCOCCOCCOC

#72 Feb 8, 2008 2:20:47 AM

Wakaleo Consulting

DISABLE AUTO REFRESE

Project oia-debt-calculator-portlet

Hudson &, search

Hudson # pia-debt-calculator-core EMABLE AUTO REFRESH

* Back to Dashboard i
i ] debtcalculator-core f src f $
|_'_|

Q Status

— . L5V
Chang
£ L-nanqes argourml
H Workspace main
site
m Subversion Polling Log tes
Build History (trend) = _(all files in zip)

Downstream Projects

@ oia-debt-calculatorportlet-integration-tests

Permalinks

® Last build (#81), 31 minutes ago
® Last stable build (#81), 31 minutes ago

® |ast successful build (#81), 31 minutes ago
® |ast failed build (#80), 35 minutes ago

Optimizing your software development process
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Continuous Integration

* Displaying Build Results

- View the details of any particular build job

Hudson admin | logout

Hudson » gia-debt-calculator-portlet DISABLE AUTO REFRESE
k hboard i i
4 Backto Dashboard Project oia-debt-calculator-portlet
. Stat
Q S [Zadd description
_:—? Changes Test Result Trend
. i
h Workspace Workspace
@ Build Now Last Successful Artifacts
@ Delete Project @ £
=
. ) ® debtralculator-portlet. war &= 2
fﬁ Configure
DSU — Eallic o | 00 ST
|# Recent Changes
Lt

ild History (tre?™g)

Bu

@ #B81 Feb B, 2008 3:55:49 AM Latest Test Result (no failures)
@ #B0 Feb 8 2008 3:51:49 AM Lo

Q

Q

#79 Feb 8, 2008 3:48:01 AM

Downstream Projects
#78 Feb 8 2008 3:46:43 AM

Q oia-debt-calculator-portlet-integration-tests

#77 Feb 8 2008 3:34:11 AM

C

08 #78 Feh & 2008 3:10:11 AM armalinks
B Id H t :02:55 AM
UI IS Ory ® Last build (#81), 31 minutes ago
2:94: 54 AM ® Last stable build (#81), 31 minutes ago
_ oE¥lo ® last successful build (#81), 31 minutes ago
e eone 2.34:42 A

® |ast failed build (#80), 35 minutes ago

Feb 8, 2008 227 AM

<=« Wakaleo Consulting
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Continuous Integration

* Displaying Build Results

- View the details of a particular build

Build History
Started 1 day 0 hours ago

!} Build #49 {Mar 5, 2008 4:23:55 PM) ook Lminute 5 scconds
The artifact for this build

EMABLE AUTO REFRESH

Hudson

Hudson » oia-debt-calculator-core = #48

* Back to Project

q Status

-:9 Chanaes
—

.' Console Qutput

E Taq this build

Ij Test Result
* Previous Build =

anges

1. test (detail/Trac)

The changes that caused this build

Test Result (no fai

Permalinks

® Build number

Hudson ver. 1.180

. 34

/= Wakaleo Consulting
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ontinuous Integration

* Displaying Build Results

- View the details of a particular build — in real time!

Hudson

Hudson » oia-debt-calculator-core = #£49

* Back to Project Hll(lSOII

) Hudson # pia-debt-calculator-core » #49
q Status B'

Back to Project
a EE— OConsole Output View as plain text
. Status o

- Changes started
E Taq this build Checking out http://10.32.30.106/svn/repos/oia/trunk/debt-calculator/debtcalculator-core
H Console Output g .classpath

Test Result < bui project
Ij lest R ERUT E Tag this build src
* Previous Build = Ij Test Result

src/test
* Previous Build

src/test/java

src/test/java/nz

src/test/java/nzfgovt

src/test/java/nz/govt fird

src/test/javas/nz/govt fird/ola

src/test/java/nz/govt/ird/oia/debtcalculator

src/test/javasnzSgovt fird/oiasdebtcalculator/impl
src/test/javasnz/govtfird/olasdebtcaloculator/impl /RepaymentCalculatorInplTest . java
src/test/java/nz/govt/ird/oia/debtcalculator/impl /FixedInterestRateProviderTest.java
src/test/java/nz/govt fird/oiasdebtcalculator/impl /¥MLInterestRateProviderTest . java
src/test/javasnz/govtfird/otasdebtcaloculator/impl/InterestCalculatorInplTest . java
src/test/java/nz/govt/ird/oiasdebtcalculator/impl /¥MLInterestRateProviderReloadTest . java
src/test/javas/nz/govt/ird/oia/debtcalculator/RepaymentTest . java
src/test/messages.properties

src/test/resources

src/main

src/main/java

src/main/java/nz

src/main/java/nz/govt

Permalil

® Build r

D= e e e e = e e D= e I e e e e e e e e e e e

o
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Code Quality
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http://www.wakaleo.com/

Code Quality

* Why enforce coding standards?
Better quality code

Code is easier to maintain

Detect potential bugs

Train staff

-+~ Wakaleo Consulting
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Code Quality

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

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

b

7+~ Wakaleo Consulting
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Code Quality

* Quality Metrics Tools

*Several complementary tools
* Checkstyle — coding standards
* PMD - best practices
* FindBugs — potential bugs
» Crap4j — overly complex and poorly tested classes

/< Wakaleo Consulting
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Code Quality

* Checkstyle - Enforce coding standards
 Formatting and indentation
 Naming conventions
e Javadocs
e etc...

-l

/= Wakaleo Consulting
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Code Quality

* Checkstyle - Enforce coding standards
e Eclipse plugin

rtﬁ Pac... ESMH“HHHier... Junit| = B M RssPublisher.java X
4 B & * The path to the RSS file containin
™ #* The application must have write-ac
b 12 jabber-notifier 7 |
i private String rssFeedFilename = "rss
P 15> jabbertools 19 [svn://localh
- {Zrss-notifier - e
" ) * Update frequency.
v i#src/main/java # The frequency (in seconds) 1in whic
— # com.wakaleo.continuum. "";fDF updates.
» gl RssPublisher.java = |'30'is a magic number.lateFrequency = 30;
(#target/generated-sources/ . y
D EﬁSijrtEStfjava # Cantinnum csarvar (IR

- Wakaleo Consulting
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Code Quality

* Checkstyle - Enforce coding standards
 Hudson reports

Hudson » egst-maven-site » #45 DISABLE AUTO REFRESH

4 BacktoProject

Q, status

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

“> Changes
Type Violations Files in violation
.' Console Output [raw] checkstyle 80 (£0) 22 (£0)
E Taq this build cpd 2(20) 2 (x0)
findbugs 420 2(+0
D Test Result (=0 (=01
pmd 15 (20) 11 (0)

A CpenTasks

/N vielations
Hudson > ggst-maven-site > #45 DISABLE AUTO REFRESH
- checkstyle
5 Coverage Report
4 BacktoProject o e " . .
B Z/ T Java
@ Previous Build 180 ) Aavanzg g g
160 | Q) status
b Next Build 140 —
—_—— Changes
120 = checkstyle 5 violations
’g .......... wlow l Console Qutput [raw] 38 "' is followed by whitespace
3
) w Medium E Taq this build 42 /i, | Line is longer than 100 characters.
W High ;
" Ij Test Result 48 Line is longer than 100 characters.
53 Line is longer than 100 characters
20 -1J Open Tasks
h 686 &, Line is longerthan 100 characters.
] )
R R R I T T T A\ violations
HuHtudheRBRRSE R - File: GstReturnProfile java Lines 29 to 76
fllename 5 Coverage Report 29| * @author Myles Johnson
N " 38 *
sre/mainyiavajnz/aovt/irdjast/web/webflow/listeners/BackToLastViewState FlowExecution 4 Previous Build 31|
sro/main/iava/nz/govt/ird/gst/backend/impl/mock/GstReturnBackendServiceMockimpl.iay iy Mext Build 32
33|@Entit:
src/main/iava/nz/aovt/ird/gst/backendfimplimock/UserProfileBackendServiceMockimpl.la 1 'f" 4
src/main/java/nz/govt/ird/gst/domain/GstReturn java 35| * Returns a list of details teo identify returns saved in local database.
. . 3 . )
T GatRetunProfile jove :? ”Tms modifies the initial drop-down list on the home page.
& 38 @NamedQueries(
39
49 i
41 * Returns a GstReturnProfile for a Gst Mumber and Period End Date
A a4z * A GstReturnProfile with no attached GstReturn entity should be considered to be 'Issued Return' in
43 * FIRST speak.
44 o
45 @NamedQuery(name = “gstReturnProfile.findByGstNumberAndPeriodEndDate”,
46 query “select gstReturnProfile from GstReturnProfile gstReturnProfile "
47 + " where gstReturnProfile.periodEndDate = :periodEndDate”
A as + " and gstReturnProfile.registrationProfile.clientDetails.gstRegistrationNumber *
a9 P = nstMumbere

o
-

.+ YWakaleo Consulting
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Code Quality

* Checkstyle - Enforce coding standards
 Maven reports

Fiy Ling is longer than 90 characters. 62
Py Line is longer than 90 characters. 123
nzf/govt/ird/gst/dao/impl/RegistrationProfileDAOCImpl.java

g

Fis Unused import - nz.gowvt.ird.gst.domain.UnfiledReturnSummary.

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

Fiy Line is longer than 90 characters, 29

nzf/govt/ird/gst/web/GstFormAction.java

. Wakaleo Consulting
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Code Quality

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

DON'T SHOOT THE MESSENGER

/< Wakaleo Consulting
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« PMD — Best practices
e Eclipse plugin

|2

YYELEELEL.

Wiclations Dukine X Tasks Problems

iy

Error Message

Use explicit szoping nstead of Bre defaulk package prieats level

Lge evplicit szoping nstead of Bre defaulk package prieate level

Aoid wariables with shork names like LK Show Details .

Avoid variables with shoet names like FR LMk as paviensd
Avoid variables with shoet names like E5 N oo slatani)
fvoid variables with short names like GR = St

Auoid variables with short names like DE W SRR

Parameter ‘code’ is not assigned and could be declared Final F ClEsE sl S
Farameter 'name’ is nok assigned and could be dedared Final

Lin=

(A i

.-, Wakaleo Consulting
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Code Quality

« PMD — Best practices

 Hudson reports

DON'T SHOOT THE MESSENGER

T
30 e

25
20
15
10
5.
Uu\

o=
A

count

Hudson » egst-mawven-site » #45 DISABLE AUTO REFRESH

#10
#13
#5
#17
#19

M rs @ o mtn @ o
SO LdanBEEa
Fra T T AR A A

filename * Back to Project

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

sro/mainfjava/nzfaovtfird/gst/backend/impl/mock/GstReturnBacke nd® Cg“ Status
sre/main/java/nzfgovt/ird/ast/dac/impl/GstRetumProfile DADIM pl.java )

sre/main/java/nz/govtiird/ast/domain/GstReturn.java == Changes pmd 2 violations
sre/mainfjava/nzfgovt/ird/util/database/DatabaseSetup.java H Console Output [raw] 20| &, | Avoid unused private fields such as 'LOGGER'.
sro/main/jiava/nz/govt/ird/gst/domain/UnfiledReturnSummary.java ) ) . . . .
sro/mainfjava/nzfagovtfird/gst/service/impl/DatabaseAdminServicelmp E Tag this build £3| & | Aveld unused loral variables such as ‘gstReturnProfile
srofmainfjava/nz/govt/ird/gst/iweb/ChoosePerindController.java D Test Result File: GstReturnProfileDAOImpl.java Lines 11 to 30
sre/main/java/nzfgovt/ird/ast/web/ProvTaxFormaAction.java 1 Open Tasks 11
sre/main/java/nzfgovt/ird/astfweb/form/Unfiled ReturnForm.java R 12
src/main/java/nz/govtiird/gst/web/validation/ProvTaxvalidator.java & Violations 13 :’T"e DAC class for GST/Prov returns.
sre/main/java/nz/govt/ird/util/PlatformManager.java 5 Coverage Report 15 public class GstReturnProfileDAOImpl extends

16 GenericDAOImpl<GstReturnPrefile, Long> implements GstReturnProfileDA0 {

4 Previous Build 17 s
. 18 * Logger.
Ep Next Build 19 y
A 208 private static final Logger LOGGER = Logger

21 .getlLogger {GstReturnDADImpl.class):

22

23 £+

24 * Find the list of returns fer a givenm 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 *

30 @SuppresswWarnings("unchecked")

\»+- YWakaleo Consulting
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Code Quality

« PMD — Best practices
 Maven reports

DON'T SHOOT THE MESSENGER

PMD Results

The following document contains the results of FMD 3.9,

Files

nz/govtfird/gst/backend/impl/mock/GstReturnBackendServiceMockImpl.java

Avoid unused imports such as 'java.util.Date'
avoid unused imports such as 'org.joda.time.DateTimeltils' =]

nz/govtfird/gst/dao/GstReturnDAO.java

Wakaleo Consulting
Copyright © 2008 Wakaleo Consulting Ltd
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Code Quality

* FindBugs — Potential defects
« Potential NullPointerExceptions
 Infinite loops
* etc...

7+~ Wakaleo Consulting
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Code Quality

* FindBugs — Potential defects
e Eclipse plugin

if (ref == mull £& [ updated '= null && updated instanceof Collection) 1 {
|NP: Load of known null value in nz.gu:wt.natlib.svmhols.u:u:ure.updates.ChangedLihraries.isCu:uIIectiu:un{ja\-'a.Iang.reFIect.MethDd)l:l] =
getCObhjeccChanges () cadd ichangedCaollection) !
return true;

H
if ([ ref '= mmll £%£ ref instanceof Collection) £& updated == mall) {
ChangedCollection changedCollection = new ChangedCollection(ref,updated]) :
getlhjectChanges () .add (changedCollection) ; _ILI
« | of ]l

I
|

(-

i&i -

& Problems E@\asks | Properties | SErvers | Snippets | Console | Progress | Search | Database Explorer | JUnit |

18 errors, 288 warnings, 0 infos

Descripkion  # | Resource | Path | Locakion
- Errors (18 items) 1=
= - warnings (100 of 288 items)

s

& pLS: Dead store ko baseDir in method nz.gove.natlib, symbols, core searchengine, Di DireckoryProviderL. .. library-symbols-websrc/test fiavainz/govt/natlb/symb... line &0
{#y DLS: Dead store ko © in method nz. govt.natlib, symbols, core.updates, ChangedLibrz ChangedLibraries j...  library-symbols-webfsrc/maingjavainzfgovtinatlibfsym...  line 36
& pLS: Dead store ko © in method nz. govt.natlib, symbols, core .updates, ChangedLibrz ChangedLibrary.java  library-symbols-webjsrc/mainfjavalnz/govtinatlibfsym...  line 60
& pLS: Dead store to categories in method nz,govt.natlib,symbols, core . updates Libr: LibrarySymbolsUpd. .. library-symbols-websre/mainijavalnz/govt/natliblsyr. .. line 156
Ay i S Masd ckare Faomuclan in reabhad fe amok maklib sorskale sk fsoae Anelicskice annlicabinnRasaban likrarw-avwrnhnlzeasshizee frmain tavaine fanwt fnatlib faem lime 727

-+« YWakaleo Consulting
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Code Quality

* FindBugs — Potential defects

 Hudson reports

findbugs

count
[ ]
-
=]
E|

Ffindbugs 2 wviolations
135 & RCM: Redundant nullcheck of processedReturn which is known to be null in nz.govt.ird.gst.service.impl.GstRetur]
135 & RCHM: Redundant nullcheck of processedReturn which is known to be null in nz.govt.ird.gst.service.impl.GstRetur|
M G3 S L e o LA @ o oo File: GstReturnProviderImpl.java Lines 88 to 107
““EEEEEHEES%QQQQ 88 ff decide how we will manage this
29 1
filename T
srofmainf/java/nz/govt/ird/ast/sernvice/impl/GstRetur 3; 1
src/mainfjava/nz/govt/ird/ast/web/form/UnfiledRett 93 if (!{ReturnStatus.Saved.eguals{gstReturn.getStatus{)) || ReturnStatus.New
a4 .equals{gstReturn.getStatus{)))) {
95 S TODD - throw proper exception instead of runtime exception.
a6 throw new RuntimeException(
& 97 “TODD Error trying to fetch anm unfiled return that is currently consi
98 + gstReturn.getStatus{) + "'");
99 T
166
1681 return gstReturn:
182 T
183
1R4 FEE

2+~ YWakaleo Consulting
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Code Quality

* FindBugs — Potential defects
 Maven reports

Files

nz.gowt.ird.gst.domain. HistoryDetallEntry
nz.gowvt.ird.gst. refdomain. RefGSTProfile
nz.gowt.ird.gst. refdomain.RefGstFrovProfile

nz.gowvt.ird.gst.refdomain.RefGstProvReturn

£ B oW oW B

nz.gowt.ird.gst. refdomain. ReflldGstProvReturn

nz.govt.ird.gst.domain. HistoryDetail Entry

nz.govt.ird.gst.domain.HistoryDetailEntry . getRtnPeriodEnd() may expose MALICIOUS_CODE EI_ExXPOSE_REP 27
internal representation by returning
nz.govt.ird.gst. domain.HistoryDetailEntry . rtnPeriodEnd

nz.govt.ird.gst. domain.HistoryDetailEntry. getStatusDated ) may expose MALICIOUS CODE EI_ExXPOSE_REP 43

imtarnal ranracantati;nn b ratiirkinm .

.-. Wakaleo Consulting
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Code Quality

* Crap4j — Complex and untested code ' p YaPﬂ
» Uses code coverage and code complexit, . .co
* Eclipse plugin

Percentage of CRAPpy Methods
5 10 15+
[& - Yourscore 7 - Avg Score (5,000 ]
Summary
Percentage of CRAPpy Methods 0.00 %
CRAP Load 0
Total Method Count 16
CRAPpy Method Count (CRAP > 30 ) 0

Share and Compare

Share your results, (anenymously or publicly) & compare your project to others.

Method CRAP Distribution

Wakaleo Consulting

Copyright © 2008 Wakaleo Consulting Ltd
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Automated Documentation
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http://www.wakaleo.com/

Automated Documentation

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

« BUT

« Lacks “higher vision”

/< Wakaleo Consulting
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Automated Documentation

 Human-written documentation — use a project Wiki
e ArChlteCtU re VISIOn Application architecture

The iGST project uses a fairly standard MVC architecture approach, using the Spring-MVC framework and Hibernate. The target architecture
involves a portal-enabled front-end using Spring-MVC (mere precisely, Spring Portlet MVC), and Spring Webflow (with the
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' I I I I l —-— I eve I d e S I I l PurtietFIowCuntml!erz) and a business services layer implemented using Spring and Hibernate, backed by an Oracle database. The business
layer communicates with FIRST via EAI:
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The chief elements of the iGST domain model are illustrated here:
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acOption axOption The domain model plays a central part in the iGST project, and has been elaborated in a series of workshops. The domain model is designed
as an object-oriented class model, and implemented using plain Java classes (POJOs). Database persistence is implemented using Hibernate.
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Automated Documentation

« Automatically-generated UML/Javadoc
 UmIGraph
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Automated Documentation

« Automatically-generated database models
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Conclusion

* Optimal development practices

- So how does your team measure up?

« Unit testing practices?

Automated web testing

Code Coverage Metrics

Continuous Integration?

Continuous Quality?
Automated Technical Documentation?
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To learn more...

STOO0L HAaANMOA NYRRaVU

Wakaleo Consulting

JAVA

POWER TOOLS

John Ferguson Smart

Wakaleo Consulting http:/iwww.wakaleo.com

valapiment fis

The Java Power Tools Bootcamp

Code befter - Code faster - Code smarter

The Java Power Tools Bootcamp is a comprehensive, innovative and hands-on
workshop covering best-of-breed open source tools and techniques for Agile
Development in Java, Learn how to optimize your development process, hone
your programming skills and know-how, and ultimately produce betier
software. And have fun while you're deing it!

SETOOE HEAAD S W R

Course Objectives

Students will coma away from this workshop with a solid understanding of how they can improve their development
practices back in the real world, as well as an aburdance of pratical tips and tricks that they can use in their day -to-day
work. Notably, after the course, students will:

w Have a practical understanding and exparience of Maven 2, and be able to detemmine for themsalves if it is
suitable for their project or organisation.

v Undarstand the issues around dependency management in Java development, and be able to implement
declarative dependency management in a corporate environment using both Maven and Ant.

v Know how to write affective unit tests, and understand how 1o use unit testing practices to write mora reliable code
faster.

v Ba able to wiite automated database and web interface tests.

v Understand how to use code quality and test coverage metrics to improve your code, and understand what the
various mefrics can tell you, and also what they can't.

v Havea solid working knowled ge of Subversion in the real world.

v Know how to set up aworking Continuous Integration server, complete with automated builds, tests, code guality
audits and reports, and automaic deployment to an integration server

= Wellington 28 April-1 May, 2008
-+ Auckland 11-14 August, 2008
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Thank you

e Questions?
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