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assertion — Roulufidaaduass o Anlnannils
wadlUsunsa

HafauluTuifia (false) azBunin assertion
iu “fail”

assert Expression; ;

assert Expression; : Expression, ;

ila  “fail” ¢ throw AssertionError
1) luds18azidaa
(2) WHAMIFUALLDUANIN  Expression,
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nsie assert (1)

Internal Invariants

if (1 %3 ==0){

} else if (i % 3 == 1) {

1 else {
know (i % assert i % 3 == 2 : i;
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nms i assert (2)

Control—lFlow Invariants
T luanfimnainaelulsids (will not be
reached)

public void foo() {
for (...) {
if (...)

return;

}

// Execution should never reach this point!!!

public void foo() {
for (...) {
if (...)

return;

¥

assert false; // Execution should never reach this point!




msig assert (3/1)

Preconditions/postconditions

public azlsd 1 assert usi Tl exception
(IR

/**

* Sets the refresh rate. *

* @param rate refresh rate, in frames per second.
* @throws IllegalArgumentException if rate <= 0 or
* rate > MAX REFRESH_RATE.

*/

public void setRefreshRate(int rate) {
// Enforce specified precondition in public method
if (rate <= @ || rate > MAX_REFRESH RATE)
throw new IllegalArgumentException("Illegal rate: " + rate);
setRefreshInterval(1000/rate);
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msid assert (3/2)

Preconditions/postcondition
private az 9 assert \ansIadoU

/**

* Sets the refresh interval (which must correspond to a
* legal frame rate).

*

* @param interval refresh interval in milliseconds.
*/
void setRefreshInterval(int interval) {

// Confirm adherence to precondition in nonpublic method
assert interval > 0 &&

interval <= 1000/MAX_REFRESH RATE : interval;

// Set the refresh interval
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Assertion

o8N 4 assert Wio
m57d0U argument was public method

vinuluedan ldsunsusiosin

assert name.remove(null); // assert can be disabled.
uALtu

boolean nullsRemoved = name.remove(null);

assert nullsRemoved;

w0 disable assertion L&
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Enabling and Disabling Assertions (1)

By default, assertions are disabled at
runtime.

To enable, use the -enableassertions, or
-ea, switch.

To disable, use the -disableassertions, or
-da, switch.

no arguments - Enables or disables
assertions n all classes except system
classes.
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Enabling and Disabling Assertions (2)

packageName... - Enables or disables
assertions in the named package and any
subpackages.

.. - Enables or disables assertions in the
unnamed package in the current working
directory.

className - Enables or disables assertions in
the named class

BiN0¢9 runs a program, BatTutor, with
assertions enabled in only package
com.wombat.fruitbat and its subpackages:

java -ea:.com.wombat.fruitbat... BatTutor
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Enabling Assertion in Eclipse

L%, Run Ctrl+F11
., Debug F11 .
igurations 3
Run History k - )
anage. and run configurations e
3 f b
application L wjll
Run Configurations...
Debug History , S Mame: InheritanceDemo
rext C) i = s i i E
Debug As b & Mainl| ()= Arguments J =i JRE Classpath 'E"S:/ Source | g Envirenment | =] Common
. ) a Applet Pragra
Debug Configurations... a Application
InheritanceDemo I
@ Toggle Breakpoint Ctrl+5Shift+B it
@ Toggle Line Breakpoint fk Context Test —
1urariables...|
@ Toggle Method Breakpoint
. ( VM arguments: )
2. Toggle Watchpoint 2 1
. . J
%, Skip All Breakpoints -ea
Rernowve All Breakpoints &
Variables...
Working directory:
@ Default: S{workspace_lociinheritance
COther; H
Filter matched 5 of 10 items
"5 Run | | Close

LS
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Testing faazls?

AszUILANSIUASIWUSsUWiBUTAING “Wafl l6”
AU "Awiesnu”

ann |EEE Standard 610.12-1990, "IEEE
Standard Glossary of Software Engineering

Termtinology”

"The process of operating a system or component
under specified conditions, observing or recording
the results, and making an evaluation of some
aspect of the system or component.”
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Test cases (nsanaday)

Foadn e
Inputs @oasls Hozlsiig

Q/

Outputs imanrieuad tnput usiaze

Order of execution L J r-> ibw

cascading test cases

Independent test cases
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Unit Testing
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Test Cases siauuu?

Posttive test case
Valid input - valid result
Functionality test

Negative test case
Invalid input/condition
Robustness test

AU negative 913zdNAIN posttive
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ldentifying Test Cases

Boundary Value vagauvisving vin s T
Analysis WA nan Rk uag
Equivalence NSNEINTDUY
Partitioning/Class

f3Anane 3 (ue luaon)
LT
logic coverage
all-pair testing
cause-effect
state transition
1A
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Boundary Value Analysis

boundary condition
DRV ULUANDH Boundary Values
pygINNVaULUR 1 R

| |
Y v

\ /™

atsnATvoulum 1 3
V24 INput waz output 7
Va4 equivalence class
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Equivalence Partitioning (1)

ANINUIUATENAFOUAT  La8HIAToUAANIANG
wuadu partition/class waa nax
waznANNAADUANGLIAU

fiinsaivaaauluuiae bug nsaldulunaudsndu
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Equivalence Partitioning (2)

ANAADUNFEL MU
w1z valid tnput %59
via valid uae invalid input
Design by contract

preconditions/postconditio
ns

nadauanie valid input

DR
0.8, 8 5 & e 70 - 79
Defensive design .

NARADUNNG :
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partition touq lédn
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msin equivalence partition (1)

waAsNAUeNNTIaUaY iInput (Esu defensive
design) Va{d

continuous range | |

v | | Pz
1valid + 2 invalids (below/above) ™ ol g

Valid
discrete values within a range
1 valid + 2 invalids | |

Invalid
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msin equivalence partition (2)

LOARNALBNHTIAVDY tnput (Eneu
defensive design)

set of input value
1 valid + 1 invalid

“must be” situation
e.g. "first character must be a letter”
1 valid + 1 invalid
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#1 equivalence partition/class was

combineRank(Card a) \Jun1357ue1 rank @nAv
wsnly Tealwdesulidu 21 (wsaaiidiisu
int) 6h rank Mdusnws Aondewindudu paiu
A #fienwindu 11 Ale wdo 1 Ale
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JUnit Testing Framework

Duedosfion [wanulunavin unit test sy
AN Java

open source (Www.junit.org)

Framework snesgrudinsunisrin unit test
AU Java

vinAsuadauluy black box
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http://www.junit.org/

17 JUnit agsls? (1)

afuaanananlludvedou
mMoluaanaUsznousiuuiionsiie unnuNg
uiazufionAazvinnsuagau 1 aselenud ldmiann
boundary value w32 equivalent class
fedolidomumnany

BN @Test i Towiion usisioddl import
org.junit.Test Astulwa

f1Ju cascading test Afl test method #iBun
test gageNNAINU

1w independent test Ardaw 1 test method
dmqu 1 test case
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17 JUnit aghals? (2)

Hodosnmsuaaourising Aazly wiios
assertXXXX(...) inasnangdau

i import org.junit.Assert.*; figiulwg azle
lsigiosRundasn

wsiaz assert asdiRoulvAaduaziuansingdu
ponl

f ik auAe AssertionError

assertkEquals assertFalse assertNotNull assertNotSame

assertNull assertSame assertTrue fail
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17 JUnit agls? (3)

assertTrue
assertFalse
assertNull
assertNotNull
assertEquals
assertSame

assertNotSame
fail

Programming Methodology
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WIsHLIMas U true
W aeositu false
WA osdu null

wWrsmas kidu null

Vv
Q/

WITAMRsIRWNAUL anunsBanly equals

Vv
6 a/

WITHMDFINARD Object whefi

Vv
s o/

Wi masvisaiumuaz object

Faul 1auo
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17 JUnit aehsls? (4)

Hasain1snedauindl exception NANAKI
Andunioly

Q/

nOUAN @Test TANs 0azduneiil

@ Test
(expected=YourkxpectedException.class)

noutldilioduiy 107 HnawBuu exception
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Java Unit Testing in Eclipse

Setup JUnit lasn1s add JUnit library Tu
Java Build Path wadlus13a

Demo mana Grade java

Card.java

combineRank(Card a)
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