]

Upcoming Assignments
e Lab 4 due Wednesday, February 10
e Friday Quiz on TDD/JUnit 3

* Furlough Day Monday, February 8

— Great time to work with team on Course Project

— Each student should have a class from your course
project ready for review by Wednesday, February 10

e How-to’s and presentations

— https://sites.google.com/site/androidhowto/presentati
ons
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TDD in A%New:ndmidpmj:ct : =1[3<|

New Android Test Project

Creates a new Android Test Project resource., q

[“]iCreate & Test Project!

¢
* Android SDK integrate; 77" =

Use defaulk location

Location: | CifDocuments and Settings/djanzenfworkspace/ExampleTest
— 1.6 does not support JU1

Test Target

Test Target Package: com.example

e Many helper TestCase «

Build Target

Target Mame

* Recommended best pra %

‘endor Flatfarm APL...

W
Android Open Source Project 1.1 2
[J android 1.5 android Open Source Project 1.5 3
. Android 1.6 android Open Source Project 1.6 4
[J android 2.0 Android Open Source Project z.0 5
S ep arate prOJ eCt but Sha [ android 2.0.1 android Open Source Project z.0.1 [

— __1° LED T A 1 ° 1

Beware 1f both src and test projects use same libraries
(see http://jimshowalter.blogspot.com/2009/10/developing-android-with-multiple.html)

GMJPOLY @ < Back Fiish || cancel | ]




Android TestCase Classes

Guide Resources Videos Blog O
public abstract class Etors | Methads | Protected Methods | Inherited Methads
Since: AP
TestCase

extends Assert
implements Test

java.lang. Ohject
Ljunit framework Assert

Ljunitframework. TestCase

kEnown Direct Subclasses
AndroidTestCase, InstrumentationTestCase, TestSuiteBuilder. FailedToC reateTests

Fnown Indirect Subclasses
ActivitylnstrumentationTestCase=T extends Activitys, ActivitvinstrumentationTestCase? =T extends Activity=, ActivibTestCase, ActivibkUinitTestCase=T extends Activiby=,
ApplicationTestCase=T extends Application=, ProviderTestCase=T extends ContentProvider=, ProviderTestCase2=T extends ContentProvider=,
SemiceTestCase=T exends Service=, SingleLaunchactivibTestCase=T exends Activity=, SyncBaselnstrumentation
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Android TestCase Classes

e Basic JUnit tests

— TestCase (run tests with assert methods)

 When you need an Activity Context
— AndroidTestCase (see getContext())

 When you want to use a Mock Context

— ApplicationTestCase (call setContext() before
calling create Application() which calls
onCreate())

CALPOLY
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Android TestCase Classes

 When you want to test just one Activity

— ActivityUnitTestCase (allows you to ask if the
Activity has started another Activity or called
finish() or requested a particular orientation)

 When you want to do a functional test on an
Activity
— ActivityInstrumentationTestCase?2 (allows you
to send key events to your Activity)

CALPOLY
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* W

* W

Android TestCase Classes

nen you want to test a Content Provider

ProviderTestCase2

nen you want to test a Service

— ServiceTestCase

 When you want to stress test the Ul

— Monkey

e http://d.android.com/guide/developing/tools/monkey.html

CALPOLY
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Android TestCase How-to

e Add instrumentation to ApplicationManifest.xml

<?xml version="1.0" encoding="utf-8"?>
<manifest xmins:android="http.//schemas.android.com/apk/res/android”
package=‘“‘com.simexusa.testcaseexamples” android:versionCode="1"
android:versionName="1.0">
<application android:icon="@drawable/icon" android:label="@string/app_name"
android:debuggable="true">
<uses-library android:name="android.test.runner" />
<activity android:name="“SomeActivity android:label="@string/app _name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>
</application>
<uses-sdk android:minSdkVersion="3"/>
<instrumentation android:name="android.test.InstrumentationTestRunner"
android:targetPackage=“com.simexusa.testcaseexamples”
android:label="Tests for my example.'/>
</manifest>

e




-
Android TestCase How-to

e Add instrumentation to ApplicationManifest.xml

— When creating a second project

<?xml version="1.0" encoding="utf-8"?>
<manifest xmins:android="http.//schemas.android.camigpk/res/android"
package="com.simexusa. testcaseexampl
android:versionCode="1"
android:versionName="1.0">
<application android:icon="@drawable/icon" android:label="@string/app _name">

<uses-library android:name="android.test.runner" />
</application>
<uses-sdk android:minSdkVersion="4" />
<instrumentation android:targetPackage="com.simexusa.testcaseexamples"
android:name="android.test.Instrumentation TestRunner" />
</manifest>

CALPOLY




e Create a new JUnit Test Case

= Java - AndroidTestCaseExamplesTest/AndroidManifest.xml - Eclipse Platform

[N

&

o=

File Edit Refactor Run  Source Mavigate Search Project  window Help
T Wi B B0  EHE @O B e T [ resowrce BU Te: >
£ - 3 % g Ny = ~
[% package Explorer £2 Higrarchy | ©5- Mavigator | 'ﬂc wnt| = 0l a AndroidTestCaseExamplesTest Manifest &3 =
b | | & | | i
= <}==‘=> o i 1<?xml version="1.0" encoding="utf-5"7> a
Z<manifest xmlns:android="kittp:/ schemas.android. com/apk/res/android"

o G@ asseks

# res
1 AndroidMarifest, sl
default. properties

._B EE\‘ com.simexusa.testcaseexamples
[+l m TeshZaseExamples.java
[E=] Gﬁ gen [Eenerated Java Files]

[e]

package="com. simexusa. testoaseexamples. test"

<application android:icon="@dlrawable/icon" android: label="@string/app name's

<uzes-library android:name="android. test. runner" />

3

4 android:versionCode="1"

5 android:versionilame="1, "
[

7

g

] mrli t+tiomn

=R AndroidTestCaseExamplesTe
- src
EE\‘ con,simexusa.testca
[E2] Glé gen [Generated Java File
Glc'% asseks

- res

1 AndroidManifest.xml

default, properties
::,%I’ ApiDemos
1T Brackets
:;gg Campushaps-CalPolySLo [Ca
3% Campusiaps-CalPolySLOTria
j;% Campusiaps-Dema [Campus
:;;flg Campusiaps-Full [Campusig
100 CampusMapsTrial
127 DigitalFlipBook
120 EmployesPortal
120 EmployesPaortal-lib

T Greppolo

T @WTBrackets
H T W TBracketsDkirker
# :5': HelloAndroid
120 homebuyer
10 JUnikMTest
[l ;% labzdjanzen
35 Lab3
_!3:7 lab4djanzen

#

& &

=

Sl

|
m'] @ android IargI

oM. SimexuUsa, kestcass

Mew

{
¥ £ Project...

Cpen in Mew Window

B Package

ersion="4"T />

) targetPackage="com. Simexusa. testodsearanplaes™ android: nawe="android. &

Open Type Hisrarchy F4 @ Class
Showa In Ale+Shift-+ 4
€W Interface
Ctr+C & Erum
£ Copy Qualified Hame (@ Annotation
1
) Paste Chrl+y £ source Folder
¥ Delete Delete [ Folder
3 [ File
- |
. =7 Untitled Text File
Build Path '-'j} $
Source Alt-+Shift+5 | Sl e
Refactor Ale+3hift+T r % Example...
£2g Import... % Other... Ctri+h
&% Expart...
Qéh Refresh F5
Assign Working Sets. ..
Run As 4
Debug As 3
Profile As 4
Yalidate m | [ > ]
Team ¥ Gtion |Permissi0ns Instrumentation | AndroidManifest. xml |
Compare With 4 E ; = =
2L hing JokeTest {2 Lk = = Eady B+
Restare from Local History. .. § el AT 2 & [a_\ @ IQ) B = " (3 @ = Elj
Properties Alb+Enter v" ) Curricular-nnav. .. £ Java - AndroidT ... |5 Calculatar " B3] 07-TDD. ppt 2| E 4 g”‘g +4, % 357PM
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JUnit Test Case

Select the name of the new JUnit test case. You have the options to specify
the class undet best and on the next page, ko select methods to be tested.

e @ Mews JUnit 3 tesk W) Mew JUnit 4 best

- tndroidTest CaseExamplesTestfsro
£} Glé gen [Generaked Java d !

a
Flsr assets Package: com, simexusa.testcaseexamples, test
-2 res
1 Androidianifest, xml
Marne:

default. properties
= 'bg AndroidTestZaseExample Superclass:
- sre
B com.simexusa.te:
£ Gﬁ gen [Generated Java
i Gléb assets
3] CI@ res
€1 Androidianifest, xml
default. properties
lE2] 1% ApiDemos

junit.Framework, TestCase

which method stubs would vou like to create?
setlp(} [JtearDowni)
|:| constructar

Do you want ko add comments? (Configure templates and default value here)

|:| Generate comments

e Create a new JUnit Test Case

=

=
(oo

17 Brackets
= :,% Campustaps-CalPoly3L0 Class under best:
[E2] ::g,' Zampustlaps-CalPolySLO

-

[E2] :ﬁ Campustaps-Demo [Carr
[E2] f_;f'g Carnpustlaps-Full [Canmpr
17 CampustapsTrial
12T DigitalFlipBook
1 EmployeePartal
L1 EmploveePortal-lib o~
T Greppolo g
27 GWTBrackets
: 7 aWTBracketsDkirker
= f_:clf' Hedlloandroid
1 homebuyer
T JUnitMxTest
£} 'ﬁ lab2djanzen
-5 Lab3 [£]
| Bl g = lab4djanzen
=<}

cam.simexusa, kestcaseexamples kest - AndroldTestCaseExamplesTest,l'src

=
= S A
o|Ed
e B [ resource B0 Te: >
- =
i =|| =
atF-gTI =
= &=
) o-
= Class Under Test - @
Test stubs will be generated For class: -
TestCaseExamples|
Makching items:
@ TestCaseExamples - com.simexusa. testcaseexamples
| H com.simesusa, testeaseexamples - sndroidTestCaseExamples)src
7 QF ] ’ Cancel
I [i>]

[ | Mamfest F\ppllcatmn Perm|55|ons Instrumentatmn AndrmdMamfest xml

] Launching JokeTest (23

sllelBEFC @

|| Q 2 Mozilla Thun... ||

m | @androld largete. .. " |13 C:\Documents .

Curricular-nnoe, .

E— Java - AndroidT...

= Caleulator

|| £2) 07-T00.ppt

| f@'@ Bl Wl @ 405PM
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Testing POJO’s

e Plain Old Java Objects
— (1.e. iIndependent of frameworks like Android or J2EE)

import junit.framework.TestCase;
import edu.calpoly.android.lab4.Joke;

public class JokeTest extends TestCase {

public void testJoke() {
Joke joke = new Joke();
assertTrue("m_strJoke should be initialized to \"\".", joke.getJoke().equals(""));
assertTrue("m_strAuthorName should be initialized to \"\".",
joke.getAuthor().equals(""));
assertEquals("m_nRating should be initialized to Joke.UNRATED.",
Joke.UNRATED, joke.getRating());
}

}
CALPOLY




e Run the tests

= Java - lab4djanzenftest/edu/calpolyfandroid/lab4/tests/Joke Test. java - Eclipse Platform

L=d

(AL POLY

File Edit Refactor Run  Source  Mavigate Search  Project  Window  Help
wil Bil i3S iH-0-Q-  AWE OB G-I PSS IH-F 0 £ [ Resowrce £0Te:
r - 3 5 g 2 = "
| [ Package Explorer 53 ‘-.\T: Higrarchry | T Mavigator | Jir JUnit]i = O || [J] JokeTest java 52 b S
; ] | - = =
= <‘|='=‘.‘> & = 1 package edu.calpoly.android,. labd.tcests: 2 o
default. properties [:\] e o o . o=
& i ApiDemos o drimport junit.framework.TestCase;
: gﬁrackets Mew b 4 dimport android.test.suitebuilder.annotation.3mallTest;
& :,—'EU Campustaps-C G = g import edu.calpoly.android. labd.Joke;
#-%= CampusMaps- i » E
E_;UZ | PO 7 public class JokeTest extends TestCase |
“L;g Carnpustaps-C Open Type Hierarchy F4 3
[+ Tgm Campushlaps-H .
-S et Show In Alt+Shift+Ww = ESmallTest
£ ¥
L7 bigialFiipBack | [ Copy ChrC L !
x . Jeg * Test Default Constructor
: T EmplayeePorta 52 Copy Qualified Mame 2 ny
1T EmployeePartal = Paste Chrley
7 creppola L= 13 public void testJoke|() {
H Delete Delete i = :
T GWTBracksts b 4 14 Joke joke new Jokeil): o . .
7 @WTBracketsDl = ) ; 15 assertTrus("m strdoke should be initialized to By, Joke.getdoke () cequals ("t
el ] e ia assertTrue("m striuthorName should ke initialized to %"y".", joke.getduthor().equals("")
#-%= Helloandroid Build Path 3 : S B e :
L homebuyer 17 dezertEquals ("m nRating should be initialized to Joke.UNRATED."™, Joke.UNEATEL, joke.geth
e~ ¥ Source Alt-+Shift+3 v s )
JUnikMETest ]
Refackar alt+shift+T 4
= = 19
[+ %= lab2djanzen
& g Lab3 s Trport 20= [iSmallTest
i;—l :;g/ lab4djanzen Eﬂf Exportl 5 2t £
2= ] Z2 * Test Parameterized Constructor: Joke (String strJoke, String striuthor)
=1 test
=3 edu.cal References » |23 +
& m T Declarations p 22 public void testJokeStringScringi) |
& m ol 25 String strdJoke = "testJoke™:
:-5 orc Qéh Refresh F5 26 String strhuthor = "testiuthor™;
B Glé gen [Gene Assign Warking Sets. .. 27 Joke joke = new Joke(strJoke, striuthor):
y G@assets | S laittw aryrJoke should he initialised to %Y "testJokeW™."™, strdJoke, Jjoke.getJoke ()
B res Run As 'i [ " Alt+Shift-+, R riuthorMame should be initialized to %"testAuthorh".", striuthor, joke
L ndroidia Debug fis ¥ i  Android JUnit Test ating should be initialized to Joke.UMRALTED.™, Joke.UNRATED, joke.geth
- Profile As » : ]
default.pra 3 JUT T i Alk+shift+x, T
B Yalidate
ﬁ g Ll:ecyc:e Team p| Run Configurations...
2] LifecycleTest : L
-2 MagnifyingGlas Compare Wlth : i ) A2 _ [.‘f.]
57 MIandreid EE'T'CE :V'thL o (%] M | (2]
eskore From Local Hiskory.. ; S T =
= : ; 0 - 2 o L
| Weh Services N . Launching JokeTest (2) s Bl @ @) = = eley @ &0 g
m Properties Alb+Enter T Curricular-nnov, . £ Java - labddjan... (& Caleulator &) 07-T0D. ppt P EE D - Bl D 416PM




2 Java - Eclipse Platform g@

File Edit Refactor Run Mavigate Search Project Window Help

1w |otd B EgE B0 EHGE- T [ Resource 2%
s Nr= N SR S N ST 1 A = 5'3 Tearn Synchr, ..

- " -
% Package Explarer ﬁg Hierarchy ['?.:T. Mavigator (TU Jnit 3 \“x:: | = [
o T =
Finished after 0.079 seconds g - % & - o

oz
Rums: 99 E Errors: 0 B Failures: 0

= .:I iedu, calpoly, andraid.|ab4 tests, JokeTest [Runner: JUnit 3] (0,047 5) |
= E'E'—_l kestEquals (0,000 =)
g testloke (0.000 5)
: El':—'—_l kest JokeStringString (0,000 =)
i #’j kest JokeStringStringInt {0,000 =)
g testSetauthor (0,000 5)
g testsetID (0,000 5)
gE] testsetloke (0,047 s)
pE testSetRating (0,000 5)
] testTostring (0,000 5)

s | e
= Failure Trace £|
E<> © Launching JokeTest ()

CAI POI-EE’E;@@EE'&@J@ED@
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JUnit 3 How-to

e Import the JUnit framework
import junit.framework.*;

e (Create a subclass of TestCase
public class TestBank extends TestCase {

 Write methods 1n the form testXXX()
o Use assertXXX() methods
public void testCreateBank() {

Bank b = new Bank();

assertNotNull(b);

J

e Compile test and functional code; Run a

'‘Runner to execute tests: Keen the bar oreen!
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Fixtures

* Notice redundancy in test methods

import junit.framework.TestCase;
public class TestBank extends TestCase {
public void testCreateBank() {
Bank b = new Bank();
assertNotNull(b);
}
public void testCreateBankEmpty() {
Bank b = new Bank();
assertEquals(b.getNumAccounts(),0);

 Common test setup can be placed in a method
named setUp() which 1s run before each test

CALPOLY
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setUp()
import junit.framework.*;

public class TestBank extends TestCase {
private Bank b;

public void setUp() { ‘ setUp() 1s run before each test
b = new Bank();

}
public void testCreateBank() {

assertNotNull(b);

}

public void testCreateBankEmpty() {
assertEquals(b.getNumAccounts(),0);

}

public void testAddAccount() {
Account a = new Account("John Doe",123456,0.0);
b.addAccount(a);
assertEquals(b.getNumAccounts(),1);

}

=0
O NE—
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tearDown()
e tearDown() 1s run after each test

— Used for cleaning up resources such as files,
network, or database connections

import junit.framework.TestCase;
public class TestBank extends TestCase {

private Bank b;
public void setUp() {
b = new Bank();

}

public void tearDown() { ‘ tearDown() is run after each test ‘
b = null;

}

}

CALPOLY
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Grouping Tests with @xTest

e Some tests run fast, others don’t

— You can separate them with @SmallTest,
@MediumTest, @LargeTest

public class JokeTest extends TestCase {

@SmaliTest
/**
* Test Default Constructor
*/
public void testJoke() {
Joke joke = new Joke();
assertTrue("m_strdoke should be initialized to \"\".", joke.getJoke().equals(""));
assertTrue("m_strAuthorName should be initialized to \"\".",
joke.getAuthor().equals(™));
assertEquals("m_nRating should be initialized to Joke.UNRATED.",
Joke.UNRATED, joke.getRating());

—}
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Running Tests with @xTest

e Run the tests with adb from the command line

— http://developer.android.com/reference/android/tes
t/InstrumentationTestRunner.html

C:\adb shell am instrument -w -e size
small edu.calpoly.android.lab4/android.test.InstrumentationTestRunner

Time: 1.975

OK (13 tests)

AL L \UJL1
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Testing Campus Maps

package com.simexusa.campusmaps_full;

import com.simexusa.campusmaps_full. CampusMap;
import com.simexusa.campusmaps_full. TranslatorUiility;
import junit.framework.TestCase;

public class TestTranslatorUtility extends TestCase {

protected void setUp() throws Exception {
super.setUp();
}
public void testTranslateLatToY() {
double b1lat = 35.302518;
double b2lat = 35.299365;
int b1py = 445;
int b2py = 840;
double latitude = 35.299812;
assertEquals(784, TranslatorUtility./at ToCoordinate(latitude,b1lat,b2lat,b1py,b2py));

)
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I
Testing Campus Maps

package com.simexusa.campusmaps_full;

import com.simexusa.campusmaps_full. CampusMap;
import com.simexusa.campusmaps_full. TranslatorUiility;
import junit.framework.TestCase;

public class TestTranslatorUtility extends TestCase {

protected void setUp() throws Exception {
super.setUp();

}

public void testTranslateLatToY() {
double b1lat = 35.302518;

double b2lat = 35.299365; :

int bipy = 445: Test complicated methods
int b2py = 840;

double latitude = 35.299812; /

assertEquals(784, TranslatorUtility./at ToCoordinate(latitude,b1lat,b2lat,b1py,b2py));

)
(AL POLY




Testing Campus Maps

public void testSplit2() {
String s = "go+180";
String [] results = s.split("\\+"); <= Explore library APT’s
assertEquals(results[0],"go");
assertEquals(results[1],"180");

}

Verity it works like I expect

public void testParser() {
CampusMap [] maps = TranslatorUtility.parseMapData(
"Bethel College|http://www.bethelks.edu/ma ap.png|” +
“39.298664|39.296903|-76.593761|-76 527|383|614|171|352\n");
assertEquals(maps[0].title,"Bethel College");
} Functional tests
This one gets data from the web

public void testGetMaps() {

CampusMap[] myCampusMaps = CampusMap|[5];
TranslatorUtility.retrieveMapData("http://simexusa.com/cm/favbdefaultmapdata.txt”,
myCampusMaps);

C assertEquals(myCampusMaps[0].title,"Cal Poly - SLO");
}




J

TDD in Software Development Lifecycle

design/architecture Test ‘
(a)

mw _ Tost ‘
(b)

Figure 1. Development
flow: (a) traditional test-
last and (b) test-driven
development/test-first
flow.
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What 1s Test-Driven Development?

. ' ' testing) approach
Unit tests are automated | jterations of

- P &

west » Code > Refact)

Forces programmer to consider use of a method
before implementation of the method

CALPOLY
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TDD Example: Requirements

e Ensure that passwords meet the following
criteria:

— Between 6 and 10 characters long
— Contain at least one digit

— Contain at least one upper case letter

CALPOLY



TDD Example: Write a test

[import static org.junit.Assert.*;
import org.junit.Test;

public class TestPasswordValidator {

|@Test i‘f Needed for JUnit 4

public void testValidLength() {
PasswordValidator pv = new PasswordValidator();

[ assertEquals(trl}e‘{ pv.isValid("AbchS'&
}

} This 1s the teeth of the test

Cannot even run test yet because PasswordValidator doesn’t exist!

CALPOLY
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TDD Example: Write a test

import static org.junit.Assert.*;
import org.junit.Test;

public class TestPasswordValidator {
@Test
public void testValidLength() {
PasswordValidator pv = new(PasswordValidator():
assertEquals(true, pviisValid(''Abc123")); /

} \
j —
Design decisions:

class name, constructor,
method name, parameters and return type
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TDD Example: Write the code

public class PasswordValidator {
public boolean isValid(String password) {
if (password.length() >= 6 & & password.length() <= 10) {

return true;

= Java - PasswordValidator.java - Eclipse SDK E]@
} il di efactor e Search j Wi p
i R A P AL R EH G @ G 5 | & sava
: o o @ S¥M Reposito. .
else { Packa... |Hierar... |Mavig... |gt JUnit &3 = O || [J] Testrasswor dYalidakor . java [3] Passwordvalidator.java 52 = m
Finished after 0.031 seconds =4 1
t f l ° B H % = 2 public class PasswordValidator |
re urn a Se, g &8 =5 3 public hoolean isValid(String password b oL
Rums: 1)1 H Errars: O B Failures: 0 4 if (password. lengthi() = 6 && password.lengthi) A
5 return true;
} : )
E3 uu TestPasswordyalidator [Runmer: JUnit 4] i ceel!
=] return fals
=] H
10 ¥
11
1z |
} 13
= ]
|21 Probl &3 Javadoc | Declaration | Consol le | djlinit Coverage Report L |
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TDD Example: Retactor

import static org.junit.Assert.*;
import org.junit.Test;

public class TestPasswordValidator {
@Test
public void testValidL.ength() {
[PasswordValidator pv = new PasswordValidator() ;]
assertEquals(true, pv.isValid(''Abc123""));

}
1

o
.

Do we really need an instance of PasswordValidator?
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TDD Example: Retactor the test

import static org.junit.Assert.*;
import org.junit.Test;

public class TestPasswordValidator {
@Test
public void testValidLength() {
assertEquals(true,[PasswordValidator.isValid("Abc123"});

}
}

Design decision:
static method

CALPOLY
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What 1s Refactoring?

e Changing the structure of the code without
changing its behavior
— Example refactorings:
* Rename
e Extract method/extract interface

e Inline

e Pull up/Push down

 Some IDE’s (e.g. Eclipse) include
automated refactorings
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TDD Example: Retfactor the code

public class PasswordValidator {
publi e boolean isValid(String password) {
if (password.length() >= 6 & & password.length() <= 10) {
return truej

= Java - PasswordValidator. java - Eclipse SDK g@
} il di f. h j Wind p
Bit-0-Q-|5- - R e R & 2ava |
else { i e [ 5N Reposita. .,
Packa... |Hierar... |Mavig... |gu JUnit &3 == m TestPasswordyalidator, java m Passwordvalidator java 3 ==
Finished after 0.031 seconds = 1
return false. B H = Z public class PasswordValidator |
9 B @A Q@ 152 ™ 3
Runs: 1)1 B Errors: 0 B Failures: 0O 46 public static boolean isValid(3tring password)
5 if (password.length(] >= 6 &£& password.length{) <= 10} {
3 return true;
# Fc] TestP dyalidator [Runner: JUnit 4] 7 5
+ [t TestPasswordYalidator [Runner: JUni . avgE
9 return false:
i0 ¥
11 }
} 1z
fi
|2 Probl ¥2 . Javadoc | Declaration | Consol le | dilinit Coverage Repart i v -




I
TDD Example: Retfactor the code

public class PasswordValidator {
public static boolean isValid(String password) {

/if (password.length() >= 6 & & password.length() <= 10){\
return true;

}

else {
return false;

}
AN N /

Can we simplity this?
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TDD Example: Refactoring #1

public class PasswordValidator {
public static boolean isValid(String password) {
return password.length() >= 6 &&
password.length() <= 10;

} = Java - PasswordValidator. java - Eclipse SDK g@

File Edit Source Refactor Mavigate Search Project Run Window  Help

GRS R v R N WG ™ (& Jova

5 5 (o - {2k SYM Reposita, .,

Packa,.. |Higrar.,, |Mavig... |gu Junit &5 = . m TestPasswaordvalidatar. java Passwordyalidator.java &2 ¢ =
Finished after 0,032 seconds = 1 (o]

public class PasswordValidator {

gt R | @ B

Runs: 11 B Errars: 01 B Falures: 0 public static boolean isValid(String password) |

2

3

4

5 return password. length() >= 6 £&
[ password. lengthi) <= 10;
7

=

+ QLJ TestPasswordialidator [Runner: JUnit 4]

2
10
LiEl:
12
13
14
15
16
1t i)

= Failure Trace

[

Problems | Javadoc | Declaration | Console | = djUnit Coverage Repart 532 e @(‘,:, ® 4 = ¥ &0

D md
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TDD Example: Refactoring #1

public class PasswordValidator {
public static boolean isValid(String password) {
return password.length() >= 6 &&
password.length() <= 10

“Magic numbers” (1.e. literal constants
that are buried in code) can be dangerous

CALPOLY




TDD Example: Refactoring

public class PasswordValidator {

private final static int MIN_PW_LENGTH = 6;
private final static int MAX PW_LENGTH = 10;

[

1

= Java - PasswordValidator.java - Eclipse SDK

AEx]

pa

public stati¢
return pay

File Edit Source Refactor MNavigate Search  Project Run wWindow  Help

e e n-:l'n éﬁvgv%v - lgtt‘lr@' lng el E;ajjava_.
o oo {2 5V Reposita,.,
Packa... |Hierar... | Mawvig... D'Ti.lt it 53 =0 m TestPasswordvalidator . java m PasswordValidator java ©3 =08
Finished after 0.016 seconds = 1 _A-:
[ | % e 2 public class PasswordValidator | Il
Htia = 3 private final static int MIN PW LENGTH = &;

Funs: 11 B Errars: 0 B Failures: © 4 private final static int MAX PW LENGTH = 10;
5
= public static boolean isValid(3tring password) {

£ uLJ TestPasswordvalidator [Runner: Jnit 4] 5 et pacovend Lottt s dB L et st
=] password. length(] <= MAY PW LENGTH:
E] i
io i}
EGE
1z
13

= Failure Trace o= 14
15
16 § |
17 ]

Problems | Javadoc | Declaration | Console ";'-denit Coverage Repart ©4

m b

e

e

t

XaAs~e0o
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TDD Example: Write another test

import static org.junit.Assert.*;
import org.junit.Test;

No design decisions;
public class TestPasswordValidator { just unit testing

. 1 8
@ Test = Java - TestPasswordValidator. java - Eclipse SDK B@
. N . File Edit Source Refactor Mavigate Search Project Run  Window Help
public void testVali( .- = -~ #-o-a = swe 6v G IE | B
3 el e e [z S¥N Reposito, .
Packa... |Herar... |Navig... u'li'l‘ IUnit &3 =08 |l] TestPasswordvalidator java &2 m PasswordValidator . java =0
assertEqualS(true Finished after 0,031 seconds < | 1 [
BE ._) % o - Z=import static org.junit.lissert.*; e
imp .
} 1 2fz2 B Errors: 0 B Fai i 4
5 public class TestPasswordValidator |
/ ! = ETest K|
@ Test £ []u TestPasswordvalidator [Runner: JUnit 4] g publicovotdstestialidiengthitl 2 s . "
=) assertEgualsi(true, PasswordValidator.isValid("ibclZ3i™));
] i
° ° ‘ 10 [Test
ubllc VOld teStTOO 11 public void testTooShort () |
p N 1z assertEguals(false, PasswordValidator.isVelid("Aacl2™));
13 i
= Failure Trace :::E 14 ¥
assertiiquals(false s
16
17 |
\} |_':_ Problems &2 Javadoc | Declaration | Console | djUnit Coverage Report :=:‘-> ¥ &0

} o Writable Smart Insert | 13:6
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TDD Example: Write another test

@Test
public
assel
}
@Test
public
asser

}
" @Test

= Java - TestPasswordValidator. java - Eclipse SDK

BEx

public ¢/

File Edit Source Refactor

- = éﬁvgv%v
IR RS CRCR

=
oL Jd

Mawigate Search  Project

-

Fun  Window Help

EBHEG I ®Y -

Packa... |Hierar... |Navig... |gitf Junit &3
Finished after 0.046 seconds

= |i| TestPasswordValidator. java &3

Il] Passwordvalidator java

ST

Z=import static org.junit.lssert.*;

3 import org.junit.Test:

= ;3';] Java |
[z SYM Reposita...

T g - :
Runs: 33 B Errors: O B Eailures: 1 5 public class TestPasswordValidator |
6 @Test
. public void testValidLength{) {
—r= a gssertEgquals (true, FasswordValidator.isValid("AbolZ3™)):
= gEEl 'I'_e__stPasswnrdVaIidatnr [Rurmer: JUnit 4] g 3
Ej:J testvalidLength 10E ETest
£E] testTooShort 11 public void testTooShort () |
B testNaoligit ; : S Y.
1z assertEfguals(false, PasswvordValidator.isValid("hbola™)):
13 i
14 @Test
= il e -+ -5 public void testNoDigit() {l
7 = 16 gssertEgquals (false, PasswvordValidator.isValid("ibodef™)):;
» java.lang. AssertionError: expected: <false > buk was: 17 )
= at TestPasswordvalidatar,bestMoDigit{ TestPasswardy 15 [we]
<] 3
< '. 1l [i3] |_':_ Problems &2 lavadoc | Declaration | Console | djUnit Coverage Report }:D ¥ a g
2 gt Writable Smart Insert 15: 32

oW

\J

public void testNoDigit() {
assertEquals(false, PasswordValidator.isValid(''Abcdef"'));

}
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TDD Example: Make the test pass

public class PasswordValidator {
private final static int MIN_PW_LENGTH = 6;
private final static int MAX_PW_LENGTH = 10;

public static boolean isValid(String password) {
return password.length() >= MIN_PW_LENGTH &&
password.length() <= MAX_PW_LENGTH;
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TDD Example: Make the test pass

import java.util.regex.Pattern;

public class PasswordValidator {

Check for a digit

]

privat
privat

public
retu

= Java - PasswordValidator.java - Eclipse SDK E]@
File Edit Source Refactor Mavigate Search Project Run Window  Help
ARG T ) B IR G ™ G- 79 (&7 3ova |
He BHe e e {5 S¥N Reposita,,.
Packa... | Hierar... |Mavig... _E'T.l nit Z3 = m |1] TeskPasswordYalidator.java m PasswordValidator.java &3 = 0O
Finished after 0,031 seconds = 1 import java.util.regex.Pattern: A_
- = 2 |
gt G @ =~ i i
3 public class Passwordvalidator
Runs: 313 B Errars: 0 B Faiures: 0 4 private final static int MIN PW LENGTH = 6;
5 prirvate final static int MAX PW LENGTH = 10;
6 v
5 B Testr dvalidator [R « Jrit 4] 7 public static boolean isValid(3tring password] { 14
5 el TestPazshordy siceton [Runner: JUn 5 return password.length() >= MTN PW LENGTH s&
=] password. length() <= MAY PW LENGTH £& ¢
10 Pattern.matches (". ¥y piDigict . ", password); M
11 }
1z '}
13
= Failure Trace 14
15
18 2
13 ]
Problems | Javadoc | Declaration | Console _;'-dlenit Cowverage Report 235 | é‘.:, b ‘J s Y 80
" ‘Writable Smart Insert 10 13
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TDD Example: Refactor

import java.util.regex.Pattern;

Extract methods
for readability

public class PasswordValidator {
private final static int MIN_PW_LENGTH = 6;
private final static int MAX_PW_LENGTH =

public static boolean isValid(String password) {

return(password.length() >= MIN_PW_LENGTH \& &
password.length() <= MAX_PW LEMifi @ &&

Pattern.matches(".*\\p{Digi_t}.* "_, passwordﬂ;
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TDD Example: Done for now

import java.util.regex.Pattern;
public class PasswordValidator {
private final static int MIN_PW_LENGTH = 6;
private final static int MAX PW_LENGTH = 10;
private static boolean isValidLength(String password) {
return password.length() >= MIN_PW_LENGTH & &
password.length() <= MAX_PW_LENGTH;

}

private static boolean containsDigit(String password) {
return Pattern.matches(".*\\p{Digit}.*"', password);
}
public static boolean isValid(String password) {
return isValidLength(password) & &
containsDigit(password);




J

Test-Driven Development
e Short introduction!

— Test-driven development (TDD) is the craft of
producing automated tests for production code, and
using that process to drive design and
programming. For every tiny bit of functionality in
the production code, you first develop a test that
specifies and validates what the code will do. You
then produce exactly as much code as will enable
that test to pass. Then you refactor (simplify and
clarify) both the production code and the test code.

1. http://www.agilealliance.org/programs/roadmaps/Roadmap/tdd/tdd_index.htm
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Some Types of Testing

. [ Unit Testing } TDD focuses here

— Testing individual units (typically methods)
— White/Clear-box testing performed by original programmer

. [Integration and Functional Testing  — and may help here
— Testing interactions of units and testing use cases
. [Regression Testing ] and here

— Testing previously tested components after changes

e Stress/Load/Performance Testing
— How many transactions/users/events/... can the system handle?

e Acceptance Testing
— Does the system do what the customer wants?
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e T

TDD Misconceptions

nere are many misconceptions about TDD

e T

ney probably stem from the fact that the

first word in TDD 1s “Test”

 TDD is not about testing,
TDD is about design

— Automated tests are just a nice side effect
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TDD Misconception #1

e TDD does not mean “‘write all the tests, then
build a system that passes the tests”

~

System
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TDD Misconception #2

e TDD does not mean “write some of the tests,
then build a system that passes the tests”

$=)

~D
oD

Test 1

Test4

Te

Systgm

Te
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TDD Misconception #3

e TDD does not mean “write some of the code,

then test 1t before going on”
§ << R
Test

~D
oD

Test 1

Test4

Te

System
Te Y
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TDD Misconception #4

 TDD does not mean “do automated testing”

JUnit

Fit

Abbot & Costello

Selenium

Fitnesse

b




TDD Misconception #5

e TDD does not mean “do lots of testing”

[Requirements} —)
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TDD Misconception

6

e TDD does not mean “the TDD process™

e TDD 1s a practice

(like pair programming, code reviews, and stand-

up meetings)
not a process
(like waterfall, Scrum, XP, TSP)
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TDD Clarified

e TDD means “write one test, write code to
pass that test, refactor, and repeat”

Test 1 ‘ Unit 1 ‘ Refactor ‘

Test 2 BE) | Unit1 | EE) | Refactor | HE)
Test 3 BE) | Unit2 | EE) | Refactor | HE)
Test 4 B | Unit3 | By | Refactor | M)
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Why Test-Driven Development?
* Everybody else 1s using TDD

— OK, not a great reason, but can’t ignore it

— Examples:

e MS Silverlight 2 Beta 1 included >2000 tests, boasting
>80% coverage for Controls.Test!

e [EEE Software dedicated a 2007 edition to TDD
e Wikipedia lists xUnit frameworks for 55 languages

e Testimonials from companies such as Google, Intuit, and
Salesforce.com (see Agile 200x for more)

e Steve McConnell included TDD among his top ten software
advances of the last decade

1. http://blogs.msdn.com/sburke/archive/2008/03/05/silverlight-2-beta-1-controls-available-including-source-and-unit-tests.aspx
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Why Test-Driven Development?

e Promising Claims:
— Courage

e Automated tests allow immediate feedback to the
implications of refactorings and defect fixes

— Better Designs
e Focuses on the use of code, not the implementation
e Encourages simple designs
— Less coupling, more cohesion
— Increased Test Coverage
— Teamwork
e Tests are a form of code documentation

e Unit tests can be completed 1n parallel, unlike integration
tests which require complete units

— Fun and addictive
e Become Test-Infected and keep your code clean
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TDD Evidence: Productivity and
External Quality

 May 2007 IEEE Software article
summarized 9 industry studies and

O academic studies
— Industry study results

e Most reported increased effort
— Up to 100% on small projects, 5-19% on larger projects

e Consistently reported increased quality
— Up to 267% reduction in internal defect density

— Academic studies a bit more mixed
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TDD Evidence: Internal Quality

e March 2008 IEEE Software study (mine)
— 15 projects over 5 years, 30+ KLOC

— TDD produced higher test coverage

* 30% line coverage, 78% branch coverage

— TDD produced smaller methods/classes

* 33% fewer LOC/method
e 35% fewer methods/class

— TDD produced less complex methods/classes
* 54% lower average cyclomatic complexity (V(G))
e 46% lower weighted methods per class (WMC)

. . .

D11 Y e ONC 01N I'C 18 C(
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TDD Evidence:
Opinions

e Study with ~150 students and industry
professionals

— Differences between early programmers and
more mature programmers

— TDD acceptance increased 47% with TDD
experience

e i.e. try it and you’re more likely to like 1t
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Beginning Programmer Opinions

Choice
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Influence of TDD Experience

e Did using TDD influence programmer
opinions regarding TDD perceptions?
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Mature Programmer Opinions - TL Only
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