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public static int buggyBinarySearch(int[] a, int target) {
int low = 0;
int high = a.length - 1;
while (low <= high) {
int mid = (low + high) / 2;
int midVal = a[mid];
if (midVal < target)
low = mid + 1;
else if (midVal > target)
high = mid - 1;

else
return mid;
b
return -1;
b
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int mid = (low + high) >>> 1,

1l

int mid = calculateMidpoint(low, high);
static int calculateMidpoint(int low, int high) {
return (low + high) >>> 1;

}

_
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o2 AT R 3 AT DA H TGk
E LRI AT DA, T BRI AT

Change in Account Value This Period Year to Date Account Value ($) Over Last 12 Months
Starting Value $74,033.79 $29,224.71
Cash Value of Purchases & Sales (4,674.78) 58,595.32 0000
Investments Purchased/Sold 4,674.78 (58,595.32) 25000
Deposits & Withdrawals (12,000.00) (B07.27) BOOOO
Dividends & Interest 0.27 1,379.78 65000 - B T
Fees & Charges 0.00 (1,103.00) 50000 H = = = =
Transfers 0.00 0.00 35000 —— 1 — e E E B N = O
Income Reinvested 0.00 (374.55) 20000
Change in Value of Investments 6,786.72 40,501.11 908 1008 1108 1208 108 2009 308 409 S03 BNS 709 AO09
Ending Value on 08/31/2009 $ 68,820.78 $ 68,820.78

Asset Composition Market Value % of Account Assets Overview
Cash $ 26,534.28 39%
Equities 13,777.50 20%
Options 28,509.00 41%
Total Assets Long $ 68,820.78
Margin Loan Balance 0.00

38% Cash
20% Equities
41% Options

OmEm

Gain or (Loss) Summary
Realized Gain or (Loss) This Period

Shart Term $2,205.87
Long Term %0400
Unrealized Gain or (Loss)

All Investments $(8.22)

Valuas may mot reflect all of your gainsdosses.
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Mrie | Qsvovay | S@ey |[@e v | PleEm | svilve e o Gava
[ Package Explorer 52 g‘fﬁjuniq = B 5| BrokerageAccountTest.java &3 = O | E Task List 2 =0
= 1 package org.sampe.stock; [ =
0% : package org.samp s
| i >stock [ 1:c368fb176cf4 (tip) ] i—l.mpnrt static org.junit.Assert.assertEquals; By O % 4@
=~ g% >sroftestjava 5 import org.junit.After; . )
~ f& >org.sampe.stock 6 import org.junit.Before; - P Al Y Activ...
+ by >BrokerageAccountTest java ; import org.junit.Test; £ Uncategorized
+ (# >src/main/java 9 public class BrokerageAccountTest {
+ =) Referenced Libraries 10
+ = JRE System Library [jdk1.6.0 11] ﬁ}é private BrokerageAccount acct; =)
+ i ~STC 132 @Before
(& target 14 public void setup() {
wals acct = new BrokerageAccount(); -
[# pom.xml 15 y 0 5= Outline 52 =g
17
18=  @After PRl et 7
19 public void tearDown{) { -
&2 acct = null; # org.sampe.stock
21 } + “= import declarations
;5_ @Test - [Pp >BrokerageAccountTe
24 public void buyShares() { = g acct: BrokerageAg
825 acct.buy("GO0OG", 1000); = @ setUp() : void
.ag_ﬁl’ , assertEquals(1000, acct.balance("GO0G")); @ tearDown() : void
28 ¢ buyShares() : void
29 }
B thlems(@ Javadoc[@) Declarationﬁé Hudson & z ¥ =0
Project Build Date and Time Status Health
integration = #1 Aug 21, 2010 4@
quality #1 Aug 21, 2010 4/@
R @ Writable Smart Insert 26:50
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2 © ® )ava - stock/src/

P

Perficient

Finished after 0.033 seconds =
4 4 g B @ R
Runs: 1/1 BEmors: 0 B Failures: 1
I
- Eijorg.sampe.stock.BrokerageAccountTes
g buyShares (0.000 s)
= Failure Trace e

5

19 java.lang.AssertionError: expected:<100C
= at org.sampe.stock.BrokerageAccountTe!

1 package org.sampe.stock;
2

3 public class BrokerageAccount {

4

58 public BrokerageAccount() {

6

7

LE public void buy(String stock, int amount) {
9 }

18

11= public int balance(String stock) {
12 return 8;| h

13 }

14

15 }

16

[rvie [@rsvorar |[geey | @e oy | Pl m | Hvilveer £ ava
[ Package Explorer gu Junit &2 = 8| 7] BrokerageAccountTest.java (@ BrokerageAccount.java i3 = O| E Task List 2 =8

SvEvy @@ 49

Find b All » Activ...

% Uncategorized

B= Outline 2 =8

BRE e 7

# org.sampe.stock
- ®g >BrokerageAccount
@ © BrokerageAccount
@ buy(string, int) : v¢
@ balance(String) : ir

[ Problems (@ Javadoc [@; Declaration Fé Hudson &2

Project Build Date and Time Status Health
integration  #1 Aug 21, 2010 4 @
quality #1 Aug 21, 2010 4 @

Writable

Smart Insert

12:18
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Java - stock/src/main/java/org/sampe/stock/BrokerageAccount.java - Eclipse

ch P

P

Perficient

|ovie | Qvsvovar [ sser [ me s | Pl E D | Srive e o &jave
[& Package Explorer |gfu JUnit 52 = 8| 5] BrokerageAccountTest.java [D BrokerageAccount.java i3 = 8 || | Task List 22 =08
Finished after 0.031 seconds - 1 package org.sampe.stock; -
2
= Z=import java.util.HashMap;
:} E= ; ) ! Sy &
e Bl @ &v 4 import java.util.Map; Ory B 9@
3 Fire :
Runs: 11 ® Erors: 0 B Failures: 0 6 public class BrokerageAccount { Find P AL Activ...
I | ; & Uncategorized
8 private Map<String, Integer> holdings = new HashMap<String, Integer=();
9
+ i org.sampe.stock.BrokerageAccountTes 102 public BrokerageAccount() {
11 }
12
138 public void buy(String stock, int amount) {
14 int sum = holdings.containsKey(stock) ? holdings.get(stock) : ©;
15 sum += amount; o i =
16 holdings.put(stock, sum); oF Outline £ =
17 }
18 Bl et ¥
192 public int balance(String stock) {
20 return holdings.containskey(stock) ? holdings.get(stock) : ;] t? g org.sampe.stock
2 ) + “= import declarations
gg } ~ ©g =BrokerageAccount
N T o holdings : Map<St

= Failure Trace c

@ ° BrokerageAccount
@ buy(String, int) : vt
@ balance(string) : ir

|2 Problems [@ Javadoc (@ Declaration ﬁé Hudson £

2
Project Build Date and Time Status Health

integration  #1 Aug 21, 20104 @

quality #1 Aug 21, 2010 4: @

s © Writable Smart Insert 20:70
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m BGE R FL T e A

2 © ® Java - stock/src/main/java/org/sampe/stock/BrokerageAccount.java - Eclipse

ch Pr Lin

v @ | arsvorar  s@er | ®o o

Pd e E M J,@néIV’Q:'(bv £ &Java
[# Package Explorer|guv JUnit 33 = 8 || [4] BrokerageAccountTest.java [m BrokerageAccount.java &% = B || [ Task List 32 =B
Finished after 0.032 seconds = 1 package org.sampe.stock; =
- Z-import java.util.HashMap;
B e > 1 .
e BE & gy 4 import java.util.Map; Ovey B @ 4
5 — :
Runs: 1/1 ®Erors: 0 ® Failures: 0 6 public class BrokerageAccount { Find P AL b Activ...
I | ; & Uncategorized
8 private Map<String, Integer> holdings = new HashMap<String, Integer>();
9
+ Fi org.sampe.stock.BrokerageAccountTes 102 public BrokerageAccount() {
11 }
12
132 public veid buy(String stock, int amount) {
14 int sum = balance(stock) + amount;| h
15 holdings.put(stock, sum); o i -
16 } 5= Outline 2 g
17
182 public int balance(String stock) { 3| s e w ¥
19 return holdings.containsKey(stock) ? holdings.get(stock) : ©;
20 } # org.sampe.stock
21 + “= import declarations
gg ¥ - (@ >BrokerageAccount
> o holdings : Map<5t
= Failure Trace o o © BrokerageAccount
@ buy(String, int) : vt
@ balance(String) : ir
.
B Pmblems[@ Javadoc [@ Declaration ﬁé Hudson £ ] 2 Y =0
Project Build Date and Time Status Health
integration  #1 Aug 21, 20104 @
quality #1 Aug 21, 20104 @
»

ey (] Writable Smart Insert 14:43
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Perficient

s DRY - AEHEHE 5 Z(Don’t repeat yourself)
mKISS — {F#fH 8 “HBE” (Keep it simple stupid)
m YAGNI — fRA2FEE e (You aren’t going to need it)

uSRP — BE—FR T JE I (Single Responsibility Principle)

_
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Perficient
= xXUnit@ NEMAFRFETE S A1 & AR S BB ouill i EZE K51
> xUnit" B x e — N EE A, AR EREES S,
> 5 FH BT A AE 22 2

v
» XUnitF A 13 4 ik B EFEJUNnit.. CppUnit. NUnit. DBUnit.
HttpUnitA1JdSUnit,

m xUnita] BLT 1EAR e 32 255008 2 e AR AL B A

_


http://c2.com/cgi/wiki?TestingFramework
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m BN HE ZE (ML & A2 YR T-Kent Beck i8¢ (Simple Smalltalk
Testing: With Patterns) .

>
m XUNItHEZE B0 3= B 20 5 AL TS

> W3 B (Test Fixture)

> M ELF(Test Suites)

> M $AT (Test Execution)

> 1= (Assertion)

_


http://www.xprogramming.com/testfram.htm
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m e B (Test Fixture)
> Mk Ye B iz AT MR R ) S i 2 AR BRSBTS, R R 2 ik
N (test context).
m B (Test Suites)
> MM TR L= E— e B —H R . s 47 1 5% 5 I A
. 24 51 e 2% Bk 45 R
m M F 4T (Test Execution)
> BB MRS AN E RS . ZEMERIEITZ )G, A3 & )57
MRS .
m 7= (Assertion)
> WrE il w2 REELZE, BTSRRI B G AT O FIRES

N
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W R 45 (SUT: System Under Test)

-%ﬁ?@J%%ﬁi%LT‘EE‘J% f‘ﬁ{l‘]@ﬁ?ﬁ!ﬂiﬁﬁ‘]}?\lﬂi” , B e M B A SR
S SE IR, SRR LR RIS
JISEL TV

g4 (DOC: Depended—On Component)

m T AN 2R G A R 2Rl ROk A . K S R IR S AR B 2,
Bln ki . AN B s, FRATELH 7 EH ARG E 580 25
Z 8] B 3] LLiA 2] 58 4= A 78 &5 1Y H Ar o
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QLTIED \ Exercise
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o
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(testh"l ethud_n_)

Testcase
Class

_
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Perficient

= Test Doubles2 R 2 3 B SL AR B 2L, e B A LR FRATT Ak
HE FEEE K

Fixture Doc
Setup Test
Double
Exercise
= SUT‘_:)
Verifyo
Teardowr}’
w RFERAVERH EREH, ErfFW UM
Test
Doﬁzle
AN
__L__ I [ I
IrDummy: Test Test Mock Fake
ILDhject]' Stub Spy Object || Object
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m AR GAE A A R BR B R MR B, e H e 72 11k
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Creation FIX Mock

Setup Object
_I Installation Expectations
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A

w3 T2 H 1M (Interaction Based Testing)
> 18 X G LURE E IR F AT RS L

m 2 TRES IR (State Based Testing)
> JTFEHATEANE, RERH AT

m /T N FIHA(Expectation)
> WIFEF e AR S 5T —2.

il M EREES (Record & Replay model)
> FOVFICSRNR RN R AERAE, FERAE 2 J5 ORI 56 U X e 484

_
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m G @A R

mock = EasyMock.createMock(DbAccess.class);

% BB RTI4TN (Expectation)
EasyMock.expect(mock.get(1, “GOOG”)).andReturn(“10007);

m (P RLFOLGE G A8 3 2 1 4 £ (Record & Replay)
EasyMock.replay(mock);

m B UEASAUONT SR A ) i
EasyMock.verify(mock);

_
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m R 2 GE A e FIRIZR B BT B
> ANEESNIRTCEER RS =" GBS R .
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RIRP T
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public interface SecurityDAO {
UserInfo findUser(String username)
UserInfo[ ] findUsersInRole(String rolename);

}

_

Bﬂl Pn.r-lb

API
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http://xunitpatterns.com/Test Smells.html
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TR AN (Slow Tests)

m AT ORI TARETT, URTIFRANREBSWIN RS )G
AR BRI AT AR IS UE <

Hashtable env = new Hashtable();

env.put(Context.INITIAL_CONTEXT_FACTORY, "weblogic.jndi.WLInitialContextFactory");
env.put(Context. PROVIDER_URL, "t3://localhost:7001");

Context initCtx = new InitialContext(env);

BrokerageAccount acct = (BrokerageAccount) initCtx.lookup(“ejb/BrokerageAccount ");
acct.buy("“GOOG”, 1000);

assertEquals(1000, acct.balance(*GO0OG”));




i1 % Wi = (Assertion Roulette) B

Perficient

m AE A — TR, ARSEAERG AT X LA S AR R — A
MR AR A S A

acct.buy(“GOOG”, 1000);
assertEquals(1000, acct.balance(“GO0G”));
acct.buy(“YHOO”, 1500);
assertEquals(1500, acct.balance(“YHOO”));
acct.sell(“YHOO”, 500);

acct.buy(“GOOG”, 100);

assertEquals(1000, acct.balance(“YHOO?));
assertEquals(1100, acct.balance(“GO0G”));
acct.buy(“YHOO”, 2500);
acct.sell("GOOG”, 1600);
assertEquals(3500, acct.balance(“YHOO”));
assertEquals(1100, acct.balance(“GO0G”));
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Perficient
m YA R G A T O, 2 i RROn A R I 2R e 1 A PR
—E R
@Test

public void testSellSharesWithAdequateBalance {
acct.buy(“GOOG”, 1000);
acct.sell(“GOOG”, 700);
assertEquals(300, acct.balance(“GO0G”));

}

. FRAGILIE



Ara BB (Erratic Test)

| B

s NS NMARI KT, AEE, AR

Test A

@Before

public void initializeAccount() {
acct = new Account(1);
acct.buy(“GOOG”, 1000);

}

@Test

public void testSellSharesWithAdequateBalance {
acct.sell(“GOOG”, 700);
assertEquals(300, acct.balance(“GO0G”));

}

Test Suite 9&%(
@RunWith(Suite.class)
@Suite.SuiteClasses({

TestA.class
TestB.class})

public class AllTests {}

Test B

@Before

public void initializeAccount() {
acct = new Account(1)
acct.buy(“GOOG”, 500);

}

@Test

public void testSellSharesWithoutAdequateBalance {

acct.sell(“"GOOG”, 700);
assertEquals(500, acct.balance(“GO0G”));
}

Perficient
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|
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http://xunitpatterns.com/Principles of Test Automation.html
http://xunitpatterns.com/Principles of Test Automation.html
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FE= Rk 7. (Keep Tests Independent)
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> R ARBANBAZ A TRJZ RS, AR N, S Tl 5
> FRANZHH T AT, DAL T IR
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Usage
Setup |——== "
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Test
Double

_
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Exercise
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Humble Object

> e A T IEHE LS B B Gh B 5 324, AT B
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> A ULEBIEITTE 2 1k
> el E A S R
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m IR
> 1] LAER R P B 8 AT IR
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> WMaven. Ant . Hudson . CruiseControl®iSonar
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H4 RAREEE 2 (Code Coverage)?

w AUIEAE e — P HREEAUS A (AR 18R ME AR R A
IROLHIHCAR

m £ (RASK4) BB, McConnellBACHL 78 &5 R FZ #5758 75 % (Logic
Coverage)fE AR —M &5 H .

s WEREAHIMC TR, HEABERERG S D TEE R TE,
w XA E, EEF e ZRE AR ML E = R 8 e 24

_
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mEclipse TM#EHAEMmalfif

2 © ® )ava - stock/src/main/java/org/sampe/stock/BrokerageAccount.java - Eclipse

File Ec N t Run V H
Civll & | QvHvOvQy | B @Gy | oy | P e E N | Hvivie av B &)ava
[ Package Explorer |gu JUnit 5% = 8| [J] BrokerageAccountTest.java [J] BrokerageAccount.java 22 = 8 || B Task List 22 =0
Finished after 0.125 seconds - P . =
Z-impert java.util.HashMap;
g% 5 @ 2R 451 import java.util.Map; Fviy @ o @
i 98 OEmE @ O @ '6,' public class BrokerageAccount { » All » Activ...
I 8 private Map<String, Integer> holdings = new HashMap<String, Integer>(); (& Uncategorized
9
+ Hiorg.sampe.stock.BrokerageAccountTes ﬁ' public BrokerageAccount() {
12
138 public void buy(String stock, int amount) {
14 int sum = balance(stock) + amount;
15 holdings.put(stock, sum);
i_? } 5= outline 2 =8
18= public int balance(String stock) { a 5 R
19 return holdings.containsKey(stock) ? holdings.get(stock) : ©; 1% & W e u
;? } # org.sampe.stock s
278 public void sell(string stock, int amount) { +/ ‘= import declaration
23 int current = balancelstock};| h- - @, BrokerageAccount
N 24 if (current > amount) { B : ) 4
25 holdings.put(stock, current - amount}; choldlngs‘Map
= Failure Trace i 26 } @ ° BrokerageAccol
27 } @ buy(String, int) {
28 .
29 } e balance(string)
30 @ sell(String, int) :
[Z Problems | @ Javadoc [2, Declaration (& Hudson |[@ Coverage 2 ¥ =g
BrokerageAccountTest (Aug 21, 2010 5:28:48 PM)
Element Coverage Covered Instructi v Missed Instruc Total Instructions *
- &l stock {=100.0 % 123 0 123
+ @ srcftestfjava =100.0 % | 70 0 70
- ||+ @ sromainjava {=100.0 %} 53 0 53

s @ Writable Smart Insert 23:38
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Hudson B FACHE 7R % 3

TR
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H

Code Coverage
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Name Classes Conditionals Files Lines Metheds Packages
Cobertura Goverage Report | 100% 100% 100% 100% 11711 100% | 44 || 100%| 11
Coverage Breakdown by Package
Name Classes Conditionals Files Lines Methods
org.sampe stock 100% 1ﬂﬂ% 100% 111 100% 1711 0% [ aa ]
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Source
org/sampe/stock/BrokerageAccount.java
1 package org.sampe.stock;
2
3 import jawa.util.HashMap;
4 import jawva.util.Map;
=]
[ public class Brokeragefccount |
7
] [} private Map<S5tring, Integer> holdings = new HashMap<String,
El
10 (] public Brokeragefccount () |
11 & 1
12
13 public void buy({String stock, int amount) |
14 20 int sum = balance(stock} + amount;
15 20 holdings.put (stock, sum);
16 20 1
17
18 public int balance({String stock) |
13 30 return holdings.containsKey (stock) ? holdings.get (stock)
20 1
21
22 public void sell(String stock, int amount) |
23 4 int current = balance (stock);
24 4 if (current > amount]) |
25 2 holdings.put (stock, current
28 1
27 L 1
28
25 }
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http://c2.com/cgi/wiki?TestDrivenProgramming
http://c2.com/cgi/wiki?TestFirstDesign
http://www.testdriven.com/
http://www.xprogramming.com/xpmag/testFirstGuidelines.htm
http://www.objectmentor.com/writeUps/TestDrivenDevelopment
http://xunitpatterns.com
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http://junit.org

http://www.easymock.org
https://hudson.dev.java.net
http://eclipse.org
http://www.vectrace.com/mercurialeclipse
http://code.google.com/p/hudson—eclipse
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