2026/05/06 01:13 1/13 JUnit A Cook's Tour

JUnit A Cook's Tour

OO0 :0 000 Junit3.8x0 ODOOOODOO.

1.00

OO0 00O (Test Infected : Programmers Love Writing Tests, Java Report, July
1998, Volume 3, Number 7 O O)OO

odb oo0b Oobob obbo bbb Obbo Obho0o boobo oob ooboboo.
U oooono bbb oo oo bbb oo oo bbb oooag.

OO0 Junit OODOCO0O OO OO OOOC ODOC ODOOO0O COoOoOoDo.

o0 oob oobob obobo oooog.

b0 odob oobb obboo booob oo ooobo.

gob0 oobotb obooo,bo b0 oo Do bbb bbbobo boo booo g
0000 o0oobooo.

gdb oob obob obb Oob oobo boboog.
oo oo obb oo oo bbb o0 00 bbb oooo oo bobooobo.
ool oo bbb oo 0o bbb oo ooooo.

D000 00000000000 0000 00 (000,000)0 0000000 O0000.

D00 0000000 O0D0OO0D0OO0DOO0OO0DODOOoOOoO.

2.00

Junit0 OO0 OOOOO?

00,000 000 000000 CQ0OO000.

D000 0000000000000 00 0000 0000 000o00.

D00 00000000000 00000 0000 000 000000000000 0000
00000 O0000.

000 00000000000 O0O000C00O0O0QO000 000 000000000 0o
000000 O0DO0OoO0oO.

D00 00000 0O0O0,0000000,000000000000.00000 0000
0Dooog.

oo oob oob ooboooobo?2b0 boboo,bo bbo booo obooa 4.

oo oo oobb oo oo bbb oo oo Oboobb oo oL bob oo

oo oooo.

odb oob obob obob obbo bboo bo bbb obb ob oooo.

odb oobb oboo O obboo boo oo o bbb obb Dboo booo.
000 Oo0obO ooboooo.

Uobodoobdoo ogooboo bbb oobo bboo oo ooobooo.

00 oob oobb oboboo booa.

000 00000 b0 Obbo00 oo oobbo booo.

g oil10 00 oo bbb 0o o b0 oobobo obbo bboob sbObOooboo O
Uoboooboobooobobobbooboon.

odb o0 oo ooo d

udb oobob 0 o0 oo oo b oo Oboo boob oobo bbo boboboo
U0 oogdob 00 oo oo ogob oobo obo bbb oo boboooo.

gdb oob obobo bbb b b0 booUdb oo oo o booooo.

000 000000000000 000 000.-2023.12 - http://125.132.25.164/dokuwiki/



Last
update:
2022/03/10
19:52

I e A o A Y B A Y
oo oo bbb oo oo bbb oo 0o bbb oo oo bbb oo oooboo bo O
000 0o0obO Oooooobo.o,0o0 og?

wiki:java:junit:junit_a_cook_s_tour http://125.132.25.164/dokuwiki/doku.php?id=wiki:java:junit:junit_a_cook_s_tour&rev=1598934123

3.)unitD OOO

JUnitDO OD0O0OD0 OO0 OO0 O 0000 OOoOooO ( "Patterns Generate
Architectures", Kent Beck O Ralph Johnson, ECOOP 94 0O 0).

gootoo oooo ooooo o0 oo ooooodno oooo oo oob oooo ooo
U ooooooobo oooo.

0000 00000 D00 0ODO000O0 DODOO0 ODODO 00O OO0 DOO0 Junit OOO O
goooo ooooao.

3.1 0000 -TestCase

OO0 OO0 OO0 O TestCasel D000 ODOD OOODOODO.
ugob ob obob obb obboo o0 oo ooobob ob oooboba.

oo oo,
ogod ooo,
oo oooo.

goodo oo ooton oo ooooood.

000 oooo oo oo oo o ooud oo ooooo oud oo ooo oo ooo oo
00 o00dod oono oo ooo ooooao.

000 00 0000 000 0oobO Obodo0 0 000 ooob oo oooo o ooo
000 000 000000 (0 000 Ooobooo)ooo boo oo ooooao.

OO0 00O (Gamma, E., et al. Design Patterns : Elements of Reusable Object-
Oriented Software, Addison-Wesley, Reading, MA, 1995 0O0O)O OO0 OO0 OO O
ogooo.

ogooo oooo "0oo ooo oooodo oobo oooo oo oo o ooooo.."ooo
oooood oobo oooo "oo"oood oooobo ooooo.

000 TestCased OO0 OO0 OO OOCOOODO.

TestCase Test

o0 b0 oo oo o bLbbo bbb oo "Dbh bbb ooooo.
oo ooo oobbbb oo oo oooooo.
00 0000 OO0 OO TestCase OO0 OODO OOO D OOODO.

OO0 TestCasel U000 OOCOOO OOOO OQOOOQO OO0 ODQOO0OO OO O OODOOO.
TestCase Test
String fName

TestCase (String name
fName name

void run

http://125.132.25.164/dokuwiki/ Printed on 2026/05/06 01:13


http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+string
http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+string

2026/05/06 01:13 3/13 JUnit A Cook's Tour

JUnitd OO0 O0O0O0 OO0 00000 OO0 OO0 0000 ODO00oo0Ooo ooooa.

gdd oo bbb oooog.

o0 oo bbb 00 00 O oo obobbb ooo oood.

oo oooo 0oObO oooo 0o oo o ooooad.

o0 oo oo 00 oo 0o oob0o oooo oo oo booo obooao.
00000000000 000 00000 OO0 ooboooog (Gamma, E., Applying
Design Patterns in Java, in Java Gems, SIGS Reference Library, 1997 0O0).
00 10 TestCased 0000 OOOD ODOODO.00 ODODO ODOO OO OOOO OO O
00 oo oo oo oooooo.

FTesiCase

rung)

32in-run ()0 OO0 OO OO

ggob obooboo bbb obbboo OO0 o0 o0 0L oo oo oo Dot
oo oooo.

TestCasell 00O0OD0O O0OODO O0OODO OO OO OO OO TestCase OODO O OOO OO
gog.

000 00 ooobb ob oob oooo.

ugb oooboobo oboo bbb oo 0o b0 b0 o0 o0 oo oo oboob o
gooo.

oo oo oo 0o b bbb U b0 U Do bUUdUb oUob oo OO
0000 ooooo.

ogob oooo bbb bboobob obb oboboo.

gdb doob oob b oo o boooo.

"U0obb o0obbo0 000 odb OO0 D00 Do bbb ooboobo.

oob oob obobo bbb oboo booob oob obobo bbo bboob oo ooo

o oboobo oo oo oooo.

oo oo obo (o0 ooy bbb ODObL DbObOD OO ODbUOUo Oobo oo

U000 ooboobooo.

oob 0o oodob oob oo
g

g
Uobooooo oo oboooo o

oob oobobo oboo oo b0 boob oob ooo
gooo.

godo ooo ooooo.
void run
setUp

runTest
tearDown

000 000000000000 000 000.-2023.12 - http://125.132.25.164/dokuwiki/


http://125.132.25.164/dokuwiki/lib/exe/detail.php?id=wiki%3Ajava%3Ajunit%3Ajunit_a_cook_s_tour&media=wiki:java:junit:junit_a_cook_s_tour:image1.gif

Last
update:
2022/03/10
19:52

wiki:java:junit:junit_a_cook_s_tour http://125.132.25.164/dokuwiki/doku.php?id=wiki:java:junit:junit_a_cook_s_tour&rev=1598934123

oo oooo bbb oo oo bbb oo oooa.

void runTest

void setUp

void tearDown

setUp O tearDownd OO0 O O0OOOO0 ODOOOODOO ODODOOOD OD O ODOOOODOO.
oo ooooboboobo200b0booboo.

TestCase

Funi) Temp late Method
runlesf)

setUnf)

tearow )

330000-000 0O

TestCasel JU0ODOOO ODOOO OO ODOC ODOCO ODOO ODOOOC?200000.

gobob oboboo bbb oooboog.
ogobobobo0obO0d0bd0 b o0 oUob oo oo Dooboboo.

0000 O0DO0O0 0D 0000 D0O0ODO 000D 00D O0OD00ODO TestCase ODODO OOO
0oogad

gogbob obbo bbb oo o boboo.bo0 oo o0 oo oo oooobo o
gooo.

o0 doob oob b oo oo bbb obooobobooa.

Smalltalk OO OO OO (Beck, K. Smalltalk OO OO OO, Prentice Hall, 1996
O00)do 00 oo0o ooo oooo.

OO0 oo oo o0ooO0O oob.o0 oooO0O0 OO0 000 o000 o00 oo oooo oo ooo
gooo ooo0 o0 O0o0oo0obo0 oooooog.

OO0 OO OO0 O0O0O0O OO O 00 O TestResultO D OODO.

http://125.132.25.164/dokuwiki/ Printed on 2026/05/06 01:13


http://125.132.25.164/dokuwiki/lib/exe/detail.php?id=wiki%3Ajava%3Ajunit%3Ajunit_a_cook_s_tour&media=wiki:java:junit:junit_a_cook_s_tour:image2.gif

2026/05/06 01:13 5/13 JUnit A Cook's Tour

TestResult Object

int fRunTests
TestResult
fRunTests

0O 000 TestResult OO0 OO0 O OO0 OO0 ODOOO.
OO0 0D000O0 TestCase.run () 0000 OO OO0 ODOOO TestResultD ODOOCO O
U ooooooooo.

void run (TestResult OO
result.startTest
od
runTest
tearDown

000 TestResultD OO 0O 0000 OO ODDOOOODODO.

OO0 000 OO0 startTest (OO0 OOO
fRunTests

0000 00 00000 000 O 00 TestResultO OO0 OOOO OO OO OO0
TestResult OO0 startTestO OO0 O OO0 OOODOO.

OO0OO0O00 TestCasell OO0 OO0 O0ODOODO OO0ODODOOODO OO TestResultd OO0
0000000 run () OOO ODOOOO.

TestResult run
TestResult OO createResult
oo (00O
oo oo

TestResult createResult
TestResult

00 30 00 00 ob Ob oboboog.

{{:wiki:java:junit:junit a cook s tour:image3.gif?400|00 3 : TestResultO
00 00 00 00}

goobO ob oobo bbb obbo bboo oooooo.

goob oo ooobooog.

00 00 0 0obb0obdoo oo bbb bobobboo.

g oogob oob oob oobo b oob oobob ooo
U0 oo oo boo b boo oo b ob oobobo oo
gobob 0obb 0bhobodb o0 bbb oobboooo.

goo,

oogoand
ogooogod.

000 000000000000 000 000.-2023.12 - http://125.132.25.164/dokuwiki/


http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+object

Last
update:

2022/03/10 wiki:java:junit:junit_a_cook_s_tour http://125.132.25.164/dokuwiki/doku.php?id=wiki:java:junit:junit_a_cook_s_tour&rev=1598934123
19:52

JUnitd OO0 O OO0 OO OOO.

00 0000 oooo oo oo ooooo.

000 ArrayIndexOutOfBoundsExceptiond OO OO0 OO ODOOOO.
OO0 AssertionFailedError OO0 ODOOODO.

00000000 000 0000 OO0 00 catch O (OUO OO0 OOOOO.
0000 (@000 00 000 00b0b Oobob obooO ooboooooaa.

void run (TestResult OO
result.startTest

g
RN
runTest
AssertionFailedError e // 1
result.addFailure , e
Throwable e // 2
result.addError , €
ggono
tearDown

AssertionFailedErrord TestCaselU U OOOO assert OOOO OO0 OOOOOO.

JUnitD 00O OO0 OO0 OO0 assert 0000 ODODOO.
odb o0 ooo oooo.

void assertTrue (boolean condition
condition

AssertionFailedError

AssertionFailedErrord OO D OO (TestCase 00 OO0D ODO0O)D ODO0ODOODO OO0 ODOO OO
0 000 TestCase.run ()0 00 ODO0OO.000 OO0ODO AssertionFailedError OO0 OO0 O.

OO0 OO0 AssertionFailedErrord OO
AssertionFailedError

0O 00D000.TestResultDO OO0 OO0OO0 OO0 OO0 O0O0OO.

OO0 000 OO0 addError (OO0 OOO, Throwable t
fErrors.addElement TestFailure (test, t

00 000 OO0 addFailure (O0O0O OOO, Throwable t
fFailures.addElement TestFailure (test, t

http://125.132.25.164/dokuwiki/

Printed on 2026/05/06 01:13


http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+throwable
http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+throwable
http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+throwable

2026/05/06 01:13 7/13 JUnit A Cook's Tour

TestFailureD 00000 0 0O OO0 OO0 ODOOD OO 0D OO0 OODDOODOO0DOODOOO
g bbb oo oooooag.

OO0 OO0 TestFailured Object
Test fFailedTestO OO OODO .
00 O Throwable fThrownException

00 00 o000 00 oo0 o0 0o 0ooo O ooobo oooooon.

0000 D000 OD000 0000 TestResult OO OD ODDO ODODOOO.

o0 0o ooo ooo ooo *ogY'ooo.

000 O000 000 000 0000 O0oo00 o00 o0 ooo0 oo 0O oood.

000 OO0 OO0 00 O0O0O0 OO O 000 OD0O0O0O TestResultO OO O OO0OO OO
O throw O O OODOO.

OO0 MoneyTest ODODOO OO OOO OOO ODOOO.

000 OO0 TestResultD OO0 O OOOOO ODODODO OOOOO.

void testMoneyEquals
assertTrue f12CHF.equals (null
assertEquals (fl12CHF, f12CHF
assertEquals (f12CHF, Money , "CHF"
assertTrue f12CHF.equals (f1l4CHF

JUnitO TestResultOD OO0 OO0 OO OOOOO.

U0 o0 oo b0b0bO0oboobb obb obooo.

TextTestResultD OO0 OO0O0O OO0 OO0O0O OOODOO.

00000 UITestResultDO OO0 OO0 OO0 OOOOOO OO JUnit Test Runnerd O
o0 ooob oobog.

TestResultD OO0 OO0 OO OOOO.

000000 000 000 OO0 TestResult 0000 OO OO OOODO.

OO OO HTMLTestResultD OOO HTMLOOO OO ODOO.

340000 OO0 OO0 O0O-TestCase OO

O00O0O OO0 OO0 00O Commandd DOODODOO.

00000 0000 OO execute () (TestCasedD run ()OO 0O)O OO0 OO0 ODOOO O
gooo.

Oo0oooooooobO 00 000 000000 oo 000 OoO OO0 oo 0 0 oogog.

oo oo oooob boooob oboooo.

U000 o0 oo oo oo oo 0o oo oooog.

0 oo bbb oo ooooo.

oo ooo 0oObO 0oodo OO0 OO 000 oooo Obbobob ooo oooo oobo o oag
0o.

0000 00000 testMoneyEquals OO testMoneyAddD 00O OO OO0 ODOOO.
ot oo oo oo ooootbo ooo oood.

000 Command O0OO0O OO0 OOODOO OO O0OO0OO OOOO OODOOOOO.

o0 odd oo oo oo oo oooo ob b0 oobob booo 0oob oo
a.

U0 o0 oo bbb b o oo ObUUb oob oob o booo.
goooo *0boobb oo oo bobbh 00 oo oo bo*"oo oooo.

000 000000000000 000 000.-2023.12 - http://125.132.25.164/dokuwiki/


http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+object
http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+throwable

Last
update:
2022/03/10
19:52

wiki:java:junit:junit_a_cook_s_tour http://125.132.25.164/dokuwiki/doku.php?id=wiki:java:junit:junit_a_cook_s_tour&rev=1598934123

000 OO DOO0OoO oooo.

0000 00 0000 0bo ODob ooooo.

00 000000000 0000 00 D00 00 000000 000 oooooo.

OO0 OO testMoneyEqualsO runTestd O0OOO0O MoneyTestd OO O0OOO ODOOO

runTestD O0O0OOO testMoneyEqualsO OOO0O0O.

OO0 OO0 TestMoneyEqualsd MoneyTestd OOOODO
TestMoneyEquals "testMoneyEquals"
OO0 O OO0 runTest testMoneyEquals

U0 oo oo bbb o b bbb oo Do b obooobooo.

odb oobobo booo oooooao.

000 000000 DOO0DOO0O0 OO0 DOO0ODOO0OODOOO0O0 Junit OO0 ODOO
a.

o0 oboobooboobdbb bbb b0 boobbD ooboboo.

b 00 o000 o0 ogob oob OO oob oobb obhobo bboo bobooo.

Javal 000 OO0 OO0 OO0 OO OODOO Java OO0 OOOO OOOO OO ODOOOD

goooo.
udb o0 oobb obbo bbb b0 b oo bbb oo o booo.

TestCase test MoneyTest "testMoneyEquals"
void runTest testMoneyEquals
000 00 00 0o oobo oo ooooo.
0000 000 O0oooo oob OO0 oo ooo ooooao.
00 o0 oo oo ooo ooo Ooo oodo oo oo otooo oo ooodo oo oon
00 o000 oo ooooobodo oo ooo.
O0o00dod oo obO 000 00 0oob ooooo o0 000 o ooo ob oooo oood

gooo.

00 o000 ooo oodo O oo ooo o oodo ooao.

Pluggable Selectord OOOO OOO Smalltalk OO0 ODOO0OO0 ODOOOO.
00000000 0000 0000 OooOo00. JavadO OOO0O0O.

Javal O OO0 OO0 OO0 ODOOO.

000 Java O0O0O0O APIO O0OO0OO0O OO0 OOO OO0O0OO0 ODOOOO OOOO OO O OO
ooo.

00000000 JavalO OO0 O OODOO OOO O ODOOO.

good,dddu bbb bbb oo oo booobbh oo oooo.
oo oo obb oo oo bbb o0 Db bbb oo oo bbb oooo.

Junitd OOOO0OODO OO0 O 0O0OO0 OO0O0OD OO0 00000 o0 oobo oooo oo
Uoog oo ooooo.

OO0 OO0 runTest O0O0O0O OO0 O0OO0O ODOO O DOOOODOOOO.
Uobdobboobbd0 o0 oo oob b ooboooo.

ogobo obdo0o oo oo booo ooooo.

00 Method OO0 OODODO.

o0 ob0b 0bbo0o bbb oo oob o booo.

000 o000 obobo0o 0o b0 OO0 Oo0ob Ooob o oooo.

void runTest Throwable

http://125.132.25.164/dokuwiki/ Printed on 2026/05/06 01:13


http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+throwable

2026/05/06 01:13 9/13 JUnit A Cook's Tour

Method runMethod null

runMethod = getClass . getMethod (fName,
NoSuchMethodException e
assertTrue "Method \" "+ fName +"\ "OO O OO", false);
}
try {
runMethod.invoke (this, new Class [0]);
}

// InvocationTargetException O IllegalAccessException OO

JDK 1.1 O00OO0O APIO ODOOO DO OODOO OO OO ODOOO.
000 000 000 0000 publicDO ODODDODODOOO.

000 OO0 NoSuchMethodExceptiondO OOOODO.
0000000000 U0OoO000O0o0ooO0obDOoOobDOoooooo.

{{:wiki:java:junit:junit a cook s tour:image4.gif?400|00 4 : TestCasel OO
00 000 00 o0 O o0oboo0ob0 oooo ooooo. 3y

3500 00 00 00 OO0 00 0000 -TestSuite

00 000 OO0 O0ob oobbo Db obobbo bbooooo.

0000 JunitD OO0 OO0 ODOO0O OO0DO0 OO0 OO0 ODODOODOD OO OoOooDo.

U0 oo oob oobb obb b oob oobb ooboa.

Uobdoo oo oodb oo oo o b boob Cobboo Lo bbb Db oo OO
Uooooooboooog.

0000000 QCO0DOOO0ODODO OO0 CompositedOO.

"UO0O 00 0od0b oobb ob b oob oooboobo.

Composited] O0O0O ODUOOODOO OO O0ODO OO0 OO0 OODOO OO OOOQOOOODO."
U0 oo oo bboo bobbo bboo boooo.

odb oob obobo bobooooog.

Composited OO OOOO OOOOO.
U0 od 0000 0o b0 0o bboo booobb oboboo.
U0 0 o0bb0o0 bodb oob oob obboo.
Leaf : 0000 ODOOOOD O0OODO OODOO ODOO ODODOO DOOOO.
oo bob0dbUodb b oo boobbo bbb Do b Dobbo boboo
a.
ugob ob oob oobooo ooob oooo.
JavaOO Compositell 00 0O 0 OO0 OO DODOOUO OO ODOOOUOO OOODO OO QOO
og.
000000 0000 0ODoO0o OO0 Junith OO0 OO OOOO ODOODO OOODOoO.

udb ob0 oobobo bboobob obobo bboo.
oo oo bbb oooo oo bboboobobb oooog.

Test
void run (TestResult result

TestCaseld Composited Leafl DOO0O OO0 O ODO0O ODOODODO ODOODOO.
0000 OO0 0ooo ooooo.

000 000000000000 000 000.-2023.12 - http://125.132.25.164/dokuwiki/


http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+method
http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+nosuchmethodexception

Last

;832;83 110 Wikijavasjunitjunit_a_cook_s_tour http://125.132.25.164/dokuwiki/doku.php?id=wikijava:junit;junit_a_cook s tour&rev=1598934123

19:52

OO0 OO0 TestSuiteD OODODODO.
TestSuite OO0 OO OOOO OOOOO.

OO0 O0O0O TestSuite O Test
Vector fTests Vector

run () OO0O0 OO0O0O OOODOO.

void run (TestResult result

Enumeration e fTests.elements e.hasMoreElements
Test test Test) e.nextElement
test.run (OO

{{:wiki:java:junit:junit a cook s tour:image5.gif?400|00 5 : TestSuitel
Composite O 0O}}

00000 000000 DOD0O00 0000 OO0 DO0OO0O0000 addTest OO0 OOOO O
obooooo.

void addTest (OO0 OOO
fTests.addElement (test

g oo oo oo dgoboboo boob oob ooboooo.

TestCasel TestSuited OO Test UOODOODO OOOC ODOC ODOO OO0 OO0 OO O
g oo obooooo.

OO0 0000 D00 OO TestSuited OO O OOODO.

O00 00000 000 TestSuiteO OOOO OO ODOO O OOODO.

000 TestSuiteD OO0 OOODO.

Test suite

TestSuite OO0 TestSuite
suite.addTest MoneyTest "testMoneyEquals"
suite.addTest MoneyTest "testSimpleAdd"

b 0o ooobb 0ob oobob obbo oo ooooboooo.

JunitdO OO OO0OOCO ODCOO OO ODOO OoOooOoO.

0000000000 00000000 static suite () OO00ODO0 OOODOOO.
oo ooo oobb ooog.

0000000000 000000 000 0000 TestSuiteD ODOOOOO.
U000 bbb o0 oo boobbo oo bbb oooo.

000 0000 OO0 "test"D OODOO0O OO0 DODOO OO OOO OOD DODOOODO.

g ogoobo obo bbb oo oo oo b0 bboob bbb obb obo oo
ooo.

http://125.132.25.164/dokuwiki/ Printed on 2026/05/06 01:13


http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+vector
http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+vector
http://www.google.com/search?hl=en&q=allinurl%3Adocs.oracle.com+javase+docs+api+enumeration

2026/05/06 01:13 11/13 JUnit A Cook's Tour

00000 000 Oob o040 boo ob cooooo.
Test suite
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The original way is still useful when you want to run a subset of the test
cases only.

3.6 Summary

We are at the end of our cook’s tour through JUnit. The following figure
shows the design of JUnit at a glance explained with patterns.

Figure 6: JUnit Patterns Summary

Notice how TestCase, the central abstraction in the framework, is involved
in four patterns.

Pictures of mature object designs show this same "pattern density".

The star of the design has a rich set of relationships with the supporting
players.

Here is another way of looking at all of the patterns in JUnit.

In this storyboard you see an abstract representation of the effect of each
of the patterns in turn.

So, the Command pattern creates the TestCase class, the Template Method
pattern creates the run method, and so on.

(The notation of the storyboard is the notation of figure 6 with all the
text deleted).

{{:wiki:java:junit:junit a cook s tour:image7.gif?400|Figure 7: JUnit
Pattern Storyboard}}

One point to notice about the storyboard is how the complexity of the
picture jumps when we apply Composite.

This is pictorial corroboration for our intuition that Composite is a
powerful pattern, but that it "complicates the picture." It should therefore
be used with caution.

4. 00

To conclude, let’s make some general observations:

Patterns

We found discussing the design in terms of patterns to be invaluable, both
as we were developing the framework and as we try to explain it to others.

You are now in a perfect position to judge whether describing a framework
with patterns is effective.
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If you liked the discussion above, try the same style of presentation for
your own system.

Pattern density

There is a high pattern "density" around TestCase, which is the key
abstraction of JUnit.

Designs with high pattern density are easier to use but harder to change.

We have found that such a high pattern density around key abstractions is
common for mature frameworks.

The opposite should be true of immature frameworks - they should have low
pattern density.

Once you discover what problem you are really solving, then you can begin to
"compress" the solution, leading to a denser and denser field of patterns
where they provide leverage.

Eat your own dog food

As soon as we had the base unit testing functionality implemented, we
applied it ourselves.

A TestTest verifies that the framework reports the correct results for
errors, successes, and failures.

We found this invaluable as we continued to evolve the design of the
framework.

We found that the most challenging application of JUnit was testing its own
behavior.

Intersection, not union

There is a temptation in framework development to include every feature you
can.

After all, you want to make the framework as valuable as possible.

However, there is a counteracting force- developers have to decide to use
your framework.

The fewer features the framework has, the easier it is to learn, the more
likely a developer will use it.

JUnit is written in this style. It implements only those features absolutely
essential to running tests- running suites of tests,

isolating the execution of tests from each other, and running tests
automatically.

Sure, we couldn’t resist adding some features but we were careful to put
them into their own extensions package (test.extensions).

A notable member of this package is a TestDecorator allowing execution of
additional code before and after a test.

Framework writers read their code

We spent far more time reading the JUnit code than we spent writing it, and
nearly as much time removing duplicate functionality as we spent adding new
functionality.
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We experimented aggressively with the design, adding new classes and moving
responsibility around in as many different ways as we could imagine.

We were rewarded (and are still being rewarded) for our monomania by a
continuous flow of insights into JUnit, testing, object design, framework
development, and opportunities for further articles.

The latest version of JUnit can be downloaded from http://www.junit.org.
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