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class hierarchies)

only once)

Ralph Johnson)

XP

Kent Beck 4

parallel

—— Beck, Extreme Programming Explained 57
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XP)

agile)

Kent Beck Ward Cunningham Martin Fowler

test—first programming )

test—driven development)



Dave Astels Test-Driven Development:
A Practical Gwtfe Kent Beck Test-Driven Development:By Example
XP)

test suite )

— Martin Fowler, 89

Junit www.junit.org)
TestCase
test assert)

test runner)

CRC UML
“— — Class—Responsibility—Collaborator



CRC) *” UML (Unified Modeling Language,

/ Undo)

known good Point)

Integrated Development Environment, IDE)
Smalltalk Lisp)

Java C

safe transformation)

Encapsulate Field)

public String name;

private String name;
public String getName() {return name }
public void setName(String newName) {name = newName }

Martin Fowler

1. getter) setter)
2 .



1 1 5— 10

public class Person {public String name;}

Person person
person.name = "Bob Smith";
assertEquals("Bob Smith", person.name);

1

public class Person {
public String name;
public String getName() {return name }
public void setName(String newName) {name = newName }

Hide Method)

person.name = "Bob Smith"



person.setName("Bob Smith");

3

base) safe point) interruption point)o

assertEquals("Bob Smith", person.name);

assertEquals("Bob Smith", person.getName());

3



4 -

public class Person {
private String name
public String getName() {return name;}

public void setName(String newName) {name = newName;}
}
5P
1
2
A . Beck
B .

small steps but safer)
fast but not always safe)



metric)

size)

Large Class) Long Method)

indicator),

“ ”  making)

Comments)
Long Method)
Large Class)
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/%) IDE

Extract
Method)

Rename Method) ,
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Matcher.java

public class Matcher {
public Matcher() {}
public boolean match(int[] expected, i1nt[] actual#

int clipLimit, int delta)

{ .
[ W 4 >
11
for (int 1 = 0; 1 < actual.length i++)
if (actual[i] > clipLimit)
actual[i1] = clipLimit;
//
if (actual.length != expected.length)

return false

// expected +/- delta
for (int 1 = 0; 1 < actual.length i++)
iIf (Math.abs(expected[i] - actuall[i]) > delta)
return false

return true;

MatcherTest.java

import junit.framework.TestCase;

public class MatcherTest extends TestCase {
public MatcherTest(String name) {super(ame);}

public void testMatch() {
Matcher matcher = new Matcher()

int[] expected = new int[] {10, 50, 30, 98};
int clipLimit = 100;
int delta = 5;

int[] actual = new int[] {12, 55, 25, 110};


http://www.xpl23.com/rwb%e5%9c%a8%e7%ba%bf%e8%8e%b7%e5%be%97%ef%bc%89%e3%80%82

assertTrue(matcher.match(expected, actual-
clipLimit, delta));

actual = new Iint[] {10, 60, 30, 98};
assertTrue(!matcher.match(expected, actual,
clipLimit, delta));
actual = new Iint[] {10, 50, 30};
assertTrue(!matcher.match(expected, actual-
clipLimit, delta)};

match()

5— 10

Columbo Columbo syndrome) Columbo
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Machine.java

public class Machine {
String name;
String location
String bin

public Machine(String name, String location) {
this.name = name;
this.location = location

public String take() {
String result = bin
bin = null;
return result;


http://www.xpl23.com/rwb%e5%9c%a8%e7%ba%bf%e8%8e%b7%e5%be%97%ef%bc%89%e3%80%82

public String bin( {
return bin

public void put(String bin) {
this.bin = bin

public String name() {return name;}

}
Robot.java

public class Robot {
Machine location
String bin

public Robot() {}

public Machine location() {return location;}
public void moveTo(Machine location) {this.location = location }

public void pick() {this.bin location.take();}
public String bin() {return bin;}

public void release() {
location.put(bin)
bin = null;

}
RobotTest.java

import junit.framework.*

public class RobotTest extends TestCase{

public RobotTest(String name) {super(name);} g

public void testRobot() {

Machine sorter = new Machine("Sorter"”, "left"};
sorter.put('chips'™);
Machine oven = new Machine("Oven", "middle”};

Robot robot = new Robot();

assertEquals("chips"”, sorter.bin())
assertNull(oven.bin())
assertNull(robot.location())
assertNull(robot.bin())

robot.moveTo(sorter)



robot.pick()
robot.moveTo(oven)
robot.release();

assertNull(robot.bin());
assertEquals(oven, robot.location());
assertNull(sorter.bin());
assertEuals("chips"”, oven.bin());

}
Report.java

import java.util.*;
import java.io.*;

public class Report {
public static void report (Writer out, List machines, Robot robot)

throws IOException

{
out.write("FACTORY REPORT\nN");
Iterator line = machines.iterator()
while (line.hasNext()) {
Machine machine = (Machine) line.next();
out .write ("Machine « + machine.name ());
if (machine.bin() !'= null)
out.write(" bin=" + machine.bin());
out .write (*\n")
}
out.write("\n")
out.write("Robot")
if (robot.location() != null)
out.write(" location? + robot.location().name());
if (robot.bin() !'= null)
out.write(" bin=" + robot.bin());
out .write (*\n");
out .write (ee==————==\n"")
}

}
ReportTest.java

import junit.framework.TestCase



import
import
import
import

public

java.util.ArraylList;
java.io.PrintStream
java.io.StringWriter
java.io.lOException;

class ReportTest extends TestCase { N

public ReportTest(String name) {super(name)

public void testReport() throws I0Exception {

A .

B .

ArrayList line = new ArraylList();
line.add(new Machine("mixer"”, "left"));

Machine extruder = new Machine("extruder", "center
extruder.put("paste");
linecadd(extruder);

Machine oven = new Machine("oven", "right"};
oven.put("chips");
line.add(oven)

Robot robot = new Robot()
robot.moveTo(extruder)
robot.pick()

StringWriter out = new StringWriter();
Report.report(out, line, robot);

String expected =
"FACTORY REPORT\Nn" +
"Machine mixer\nMachine extruder\n" +
"Machine oven bin=chips\n\n" +
"Robot location=extruder bin=paste\nM +

assertEquals(expected, out.toString());

Report.java 4 ,

ReportO 4



Extract Class) ,

Extract Subclass) ,

Extract Interface) ,

GUI

Domain Class)

Java

Duplicate Observed Data)



public

class JTable extends JComponent

implements Accessible, CellEditorListener,
ListSelectionListener, Scrollable,
TableColumnModelListenere TableModelListener

{

| |

public
public
public
public
public
//

public
public
public
public
public
public
//

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

static final int AUTO__RESIZE__ALL_COLUMNS

static final int AUTO__RESIZE__LAST_COLUMN

static final int AUTO__RESIZE__NEXT COLUMN

static final int AUTO_RESIZE__ FF

static final int AUTO_RESIZE__SUBSEQUENT_COLUMNS

JTable(Q

JTable(TableModel, TableColumnModel)

JTable(TableModel, TableColumnModel, ListSelectionModel)
JTable(int, int)

JTable(Object[][1. Object[][])

JTable(java.util.Vector, java.util.Vector)

void addColumn(TableColumn column)
void addColumnSelectionlnterval(int start, int finish)
void addNotify(
void addRowSelectionlnterval(int start, int finish)
void clearSelection(
void columnAdded(TableColumnModelEvent event)
void columnAtPoint(Point p)
void columnMarginChanged(ChangeEvent event)
void columnMoved(TableColumnModelEvent event)
void columnRemoved(TableColumnModelEvent event)
void columnSelectionChanged(ListSelectionEvent event)
void convertColumnindexToModel(int viewColumn)
void convertColumnindexToView(int modelColumn)
void createDefaultColumnsFromModel()
boolean editCellAt(int row, int column)
boolean editCellAt(int row, iInt column, EventObject event)
void editingCanceled(ChangeEvent event)
void editingStopped(ChangeEvent event)
AccessibleContext getAccessibleContext(
boolean getAutoCreateColumnsFromModel()
Int getAutoResizeMode()
TableCellEditor getCellEditor()
TableCellEditor getCellEditor(int row, int column)
Rectangle getCellRect(int row, int column,
boolean includeSpacing)
boolean getCellSelectionEnabled(
TableColumn getColumn(Object object)
Class getColumnClass(int column)



public
public
public
public
public
public
public
public
public
public
public
public

public
public
public
public
public

public

Rectangle visible,

public
public
public

public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public
public

int getColumnCount()

TableColumnModel getColumnModel()

String getColumnName(int column)

Boolean getColumnSelectionAllowed()
TableCellEditor getDefaultEditor(Class class)
TableCellRenderer getDefaultRenderer(Class 'class)
int getEditingColumn()

int getEditingRow()

Component getEditorComponent()

Color getGridColor()

Dimension getlntercellSpacing(

TableModel getModel()

Dimension getPreferredScrollableViewportSize(
int getRowCount()

int getRowHeight()

int getRowMargin()

Boolean getRowSelectionAllowed()

int getScrollableBlocklncrement(

int orientation, int direction)

Boolean getScrollableTracksViewportHeight()

Boolean getScrollableTracksViewportWwidth()

int getScrollableUnitincrement(
Rectangle visible, int orientation,

int getSelectedColumny()

int getSelectedColumnCount()

int[] getSelectedColumns()

int getSelectedRow()

int getSelectedRowCount()

int[] getSelectedRows()

Color getSelectionBackground()

Color getSelectionForeground()

ListSelectionModel getSelectionModel()

Boolean getShowHorizontalLines()

Boolean getShowVerticalLines()

JTableHeader getTableHeader()

String getToolTipText(MouseEvent event)

TableUl getUI()

String getUIClasslID()

Object getValueAt(int row, int column)

Boolean isCellEditable(int row, int column)
Boolean isCellSelected(int row, int column)
Boolean isColumnSelected(int column)
Boolean isEditing()

boolean isManagingFocus()

Boolean isRowSelected(int row)

void moveColumn(int column, int newColumn)
Component prepareEditor(TableCellEditor editor,

int direction)



int row, int column)
public Component prepareRenderer(TableCellRenderer renderer,
int row, int column)
public void removeColumn(TableColumn column)
public void removeColumnSelectionlnterval(int columnl,
int column2)
public void removeEditor()
public void removeRowSelectionlnterval(int rowl# int row2)
public void reshape(int x, int y, int width, int height)
public int rowAtPoint(Point point)
public void selectAll(
public void setAutoCreateColumnsFromModel Boolean doAutoCreate)
public void setAutoResizeModel(int mode)
public void setCellEditor(TableCellEditor editor)

public void setCellSelectionEnabled(Boolean maySelect)
public void setColumnModel(TableColumnModel model)
public void setColumnSelectionAllowed(Boolean maySelect)
public void setColumnSelectionlnterval (int columnl, int column2Y)
public void setDefaultEditor(Class class, TableCellEditor editor)
public void setDefaultRenderer(Class class,
TableCellRenderer renderer)
public void setEditingColumn(int column)
public void setEditingRow(int row)
public void setGridColor(Color color)
public void setintercellSpacing(Dimention dim)
public void setModel(TableModel model)
public void setPreferredScrollableViewportSize(Dimension dim)
public void setRowHeight(int height)
public void setRowMargin(int margin)
public void setRowSelectionAllowed(Boolean maySelect)
public void setSelectionBackground(Color background)
public void setSelectionForeground(Color foreground)
public void setSelectionMode(int mode)
public void setSelectionModel(ListSelectionModel model)
public void setShowGrid(Boolean showing)
public void setShowHorizontalLines(Boolean b)
public void setShowVerticalLines(Boolean b)
public void setTableHeader(JTableHeader header)
public void setUI(TableUl ui)
public void setValueAt(Object value, int row, int column)
public void sizeColumnsToFit(int resizingColumn)
public void tableChanged(TableModelEvent event)
public void updateUl()
public void valueChanged(ListSelectionEvent)

/1 22

/1 10



- e ——rMAIHIMMUM, L L || )
// JComponent 97 7
// 35 Container iy
// 85 Component
// Object 11
}
A .
B . 5—10
C .
D . Java Object 11 Smalltalk Object 100
Smalltalk
A

. 1 2

control)

i
( Replace Parameter with Method)

. Preserve Whole

Object) O



( Introduce Parameter Object)

Java

java.swing.CellRendererPane:

public void paintComponent(Graphics gr. Component renderer,
Container parent, int X, int y, int width, int height,
Boolean shouldValidate)

U Sjava.awt.Graphics

public Boolean drawlmage(lmage image,
int xIDest, int ylDest, int x2Dest, int y2Dest,
int xISource, int ylSource, iInt x2Source, int y2Source/
Color color, ImageObserver obs)

java.swing. DefaultBoundedRangeModel:

public void setRangeProperties(
int newValue, iInt newExtent,
int newMin, iInt newMax,
boolean i1sAdjusting)

java.swing.JOptionPane:

public static int showConfirmDialog(Component parent, Object
message. String title, int optionType, int messageType, Ilcon 1icon)



o 0O m >

JTable

5) .,
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(Altermati\e Classes with

Different Interfaces)

Comments)
(Data Class)

Data Clump)

Divergent Change)

Duplicated Code)

Feature Envy)

2 Inappropriate Intimacy)

Incomplete Library Class)

Fowler

E Rename Method)
(Move Method)
( Extract Method)
( Introduce Assertion)
Move Method)
( Encapsulate Field) Encapsulate
Collection)
Extract Class)
( Introduce Parameter Object)
(Preserve Whole Object)
( Extract Class)
(Extract Method) (Extract
Class) Pull Up Method)
Form Template Method)

Move Method) 71 Move

Field) Extract Method)

Move Method) Move

Field) Change

Bidirectional Association to Unidirectional)
Replace Inheritance with

Delegation) (Hide Delegate)
(Introduce Foreign Method)

Introduce Local Extension)



(Large Class)

Lazy Class)

(Long Method)

Long Parameter List)

Message Chains)

Middle Man)

(Parallel Inheritance Hierarchies)

Primitive Obsession)

Refused Bequest)

Extract Class) Extract
Subclass) Extract Interface)
Replace Data Value
with Object)
(InlineClass)
(Collapse Hierarchy)
(Extract Method)
Replace Temp with Query)
Replace Method with
Method Object) (Decompose
Conditional)

Replace Parameter with

Method) (Introduce Parameter
Object) ( Preserve Whole
Object)

Hide Delegate)
Remove Middle M an)
Inline Method)
(Replace Delegation with Inheritance)

Move Method) . Move
Field)
thi Replace Data Value
with Object) (Extract Class)
Introduce Parameter Object)
Replace Array with
Object) (ReplaceType

Code with Class)
(Replace Type Code with Subclasses)
/ (Replace Type Code
with State/Strategy)
(Replace Inheritance with

Delegation)



Shotgun Surgery)

Speculative Generality)

Switch (Switch Statenents)

Temporary Field)

Add Parameter (

Change Bidirectional Association to Unidirec-
tional (

Change Reference to Value (

Change Unidirectional Association to Bidirec-
tional (

Change Value to Reference (

Collapse Hierarchy (

Consolidate Conditional Expression (

Consolidate Duplicate Conditional Expression
(

Convert Procedural Design to Objects (

Decompose Conditional (

Duplicate Observed Data (

Move Method) Move
Field) (InlineClass)
(Collapse Hierarchy)
(Inline Class) (Remove

Parameter) Rename Method)

Replace Conditional
with Polymorphism)
(Replace Type Code with Subclasses)

/ Replace Type Code
with State/Strategy) 4ft
(Replace Parameter with Explicit Methods)
Null (Introduce Null Object)
(ExtractClass) Null

( Introduce Null Object)
Fowler

Pull Up Constructor Body ( )
Pull Up Field ( )

Pull Up Method ( )
Push Down Field ( )

Push Down Method (

Remove Assignment to Parameters (

Remove Control Flag (

Remove Middle Man (

Remove Parameter (

Remove Setting Method (

Rename Method (

33



Encapsulate Collection (

Encapsulate Downcast (

Encapsulate Field ( )

Extract Class ( )

Extract Hierarchy (

Extract Interface ( )
Extract Method ( )
Extract Subclass ( )
Extract Superclass ( )

Form Template Method (

Hide Delegate ( )

Hide Method ( )

Inline Class (

Inline Method ( )

Inline Temp (

Introduce Assertion (

Introduce Explaining Variable (

Replacc Array with Object (

Replace Conditional with Polymorphism(

Replace Constructor with Factory Method (

Replace Data Value with Object (

Replace Delegation with Inheritance (

Replace Error Code with Exception (

Replace Exception with Test (

Replace Inheritance with Delegation (

Replace Magic Number with Symbolic

Constant (

Replace Method with Method Object (

Replace Nested Conditional with Guard

Clause (

Replace Parameter with Explicit Method(

Replace Parameter with Method (

Replace Record with Data Class (

Replace Subclass with Fields (

Replace Temp with Query (

Replacc Type Code with Class(



Introduce Foreign Method (

Introduce Local Extension (

Introduce Null Object (

Introduce Parameter Object (

Move Field (
Move Method (
Parameterize Method (

Preserve Whole Object (

Null

(

Replace Type Code with State/Strategy (

/
Replace Type Code with Subclasses (

Self Encapsulate Field ( )

Separate Domain from Presentation (

Split Temporary Variable (
Substitute Algorithm ( )

Tease Apart Inheritance (



. project dictionariy)

Ward
Cunningham http://c2.conv
cgi/wiki?System—0OfNames)

. manipulator) accessor)


http://c2.com/

type Embedded In Name)
. Uncommunicative Name)

. Inconsistent Names)

addCourse(Course )

iICount

schedule.add(course),

schedule.addCourse(course)

course

addCourseO

C)

**ppc

37



(011111 1m(on ALL UPPER_CASE)
Fowleie
member
. Rename Method),
Graph ( addPointO
addLinkO
add())
(untyped)

. panel pane2



i/j/k

addltem(item)

dolt(

getNodesArraylList()
getData()

makelt()

multiplylntint: (inti, Int2)
processltem()

sort()

spin()



Eiffel

10

A .

clear()
wash()
erase()
deleteAll()

add() store() put()

place()



B .

add()

insert()
push()
addToFront()

C .

cut()
delete()
clear()

erase()
D .

line 1.compare(line2)
linel.equals(line2)
linel.identicalTo(line2)

linel .matches(line2)

11 Xm ditor

XmlIEditor,

41



— Ron Jeffries

Dead Code)
( Speculative Generality) 0O

code rot)



hook

new ClassName



(Collapse Hierarchy)

o o Inline Class)
. Inline Method)
Method) O
. Remove Parameter)
hook
points)
12
XP

XP

Remove

testprobe






reverse)

12.1

1.3
. 3
Add Parameter ( )
Change Bidirectional Association to Unidirectional ( |4 Inj)
Change Reference to Value (
Change Unidirectional Association to Bidirectional ( )

Change Value to Reference (
Collapse Hierarchy (
Extract Class (

Extract Method (

Extract Subclass (

Hide Delegate (



Inline Class ( )

Inline Method (

Inlire Temp ( )
Introduce Explaining Variable ( fl)
Move Field ( )

Move Method (

Parameterize Method (

Pull Up Field ( )

Pull Up Method ( )

Push Down Field ( )

Push Down Method ( )
Remove Middle Man (

Remove Parameter (

Replace Delegation with Inheritance (
Replace Inheritance with Delegation (
Replace Parameter with Explicit Method (

Substitute Algorithm (



30

. bug
bug
David Pamas information hiding)
( On the criteria o be used In decomposing systems into modules,

Communications ofACM  15[2], 1972)



- Magic Number)

(Duplicated Code)

banana

Symbolic Constant) 0O

Replace Magic Number with

49



easy form)

hard form)

Extract Method)

Pull Up Field) / Pull Up Method)

Extract Class)

(Feature Envy)( 10



(Move Method)

Parameterize Method)

Extract Superclass)

Substitute Algorithm)

(Add Parameter)

51
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13

A:

package com.fubar.log;
public final class Log {
public 1nt INFO=1/ WARN=2, ERROR=3, FATAL=4;
public static void setLog(File ) {...}
public static void log(int level, String msg) {...}

Log.log
B:

package com.bar .logger
public class Logger {
public void informational(String msg) {...}
public void informational(String msg, Exception e) {.
public void warning(String msg) {...}
public void warning(String msg, Exception e) {...}
public void fatal(String msg) {...}
public void fatal(String msg, Exception e) {...}

¥

public class LogFacility {
public Logger makelLogger(String id) {...}
public static void setOutput(OutputStream out) {...}

¥

Logger



6 -
JDK 1.4 logging
facility),
A . JDK 1.4
B . logger)
C. JDK 1.4
A
14
( www.xpl23.com/rwb
public void getTimes(Properties props)
throws Exception {
String valueString
int value .
valueString = props.getProperty("interval")

It (valueString = null) {
throw new MissingPropertiesException('monitor interval")
} .

value = Integer.parselnt(valueString};

it (value <= 0) {
throw new MissingPropertieskException('monitor interval - 0");

¥

checklInterval = value;

valueString = props.getProperty("duration™)
if (valueString == null) {
throw new MissingPropertiesException('duration'™)

value = Integer.parselnt(valueString);
if (value <= 0) {
throw new MissingPropertiesException("duration > 0");

if ((value % checklInterval) = 0) {
throw new MissingPropertiesException("duration % checklnterval™)

¥

monitorTime value

valueString = propsegetProperty("departure”);

53
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if (valueString == null) {

throw new MissingPropertieskException('departure offset");
¥
value = Integer.parselnt(valueString);

it (value <= 0) {
throw new MissingPropertiesException('departure > 0");

¥

if ((value % checklInterval) 1= 0) {
throw new MissingPropertiesException('departure
% checklnterval e¢);

by

departureOf fset = value;

¥

A . checklnterval

15

Extreme Programming Explored ( www.xpl23.com/rwb

try { String template new String(sourceTemplate)

1 *CODE™

int templateSplitBegin = template.indexOf(MsCODE% ")

int templateSplitEnd = templateSplitBegin + 6;

String tempiatePartOne = new String(
template.substring (0, templateSplitBegin))

String templatePartTwo = new String(
template.substring(templateSplitEnd,

template.length()))
code = new String(reqld);
template = new String (templatePartOne +code + templatePartTwo)

// ALTCODE%
templateSplitBegin = template.indexOf("%ALTCODE% ")
templateSplitEnd = templateSplitBegin + 9;

templatePartOne = new String(
template.substring(0, templateSplitBegin));
templatePartTwo = new String(
template.substring(templateSplitEnd, template.length()))
altcode = code.substring(@,5) + "' + code.substring(®,8);

out.print(templatePartOne + altcode + templatePartTwo);
} catch (Exception e) {
System.out.println("Error in substitute()");


http://www.xpl23.com/rwb

B .
C . new String (
String intemO
String intem()
A
16
“ (Duplicate Observed Data) ”
widget)
A . [
Observer) — . Model—-View—Controller)
1
B .
A
17 Java
A. Java ,
B .
A.
18

public class Bird {
/1 ...
public void move(Point vector) {
X += vector.x % maxX
y += vector.y % maxy;



public class Button {

/1 ...

public void setPositionoint p) {
X = p.X;
while (& >= maxX) X -= maxX;
while (x < 0} x += maxX

y =DP.Y,
while (y >= maxY) y -= maxyY

while (y < 0) y += maxyY

19
3+4*5
Expression
int value()
Leaf Composite
Int info Expression left, right
int value() {

retum info;}

Plus Times

bug,



Plus.value()

public int value( {
int vl = left.value();
int v2 = right.value();
return vl + v2

¥
Times. value()

public int value() {
int vl = left.value();
int v2 = right.value();
return vl * v2

57



Null

Jon Bentley Programming Pearls (

Brian Kemighan P.J.Pike

(Null Check)

( Special Case) o
Switch

Elements of Programming Style



If (xxx == null)...

Null

. Null
Null
e Null
(identity)
20 Null
4
A . Null
B .
Bin

Null pointer) bug,

Null

Introduce Null Object) ,

Null

Null Object)

Null

Null

Null
Null

Null



and Ol not

DeMorgan
(a S b) => (la) b>
(@ 1 b)) => (la) & (!b)

Introduce Explaining Variable) ,

peel o ff)

Decompose Conditional)



if

it ('((score > 700) Nl

((income >= 40000) && (Income <= 100000)
sesc authorized && (score > 500) ) 11

(income > 100000)))
reject(;

else
accept(Q;

A . DeMorgan

3 Score

authorized (

(reject) ”

with Polymorphism)

if

else

acceptO)

3

income

{ N

accept)

Replace Conditional

61



it then
. if
Switch
. switch
. if
instanceof (
iIfT switch
switch
switch
if
- switch
(type code),
1.



3. (Replace Type Code with Subclass)
/ Replace Type Code with State/Strategy)
4 . Replace Conditional with Polymorphism) o
(Replace Parameter with Explicit Methods) Null
switch -
Michael Feathers
“ switch 7
switch Factory) I:
(Abstract Factory) Gamma —eo
Class.forName()(
switch
State pattern) ( Gamma

22 switch

public void prlntlt(Operatlon op) {

String out =

switch (op.-type) {

case "+": out
case "-": out
case 9" out

default out =

"push'; break
""pop''; break
"top™; break

""unknown"';



System.out.println("operation="

¥

+ out);

public void dolt(Operation op. Stack s, Object item)

switch (op.type) {
case e<+e¢: s.push(item) break

case s.pop(); break;

¥

DriverFactory

+useMemoryDriver:int
+useDebugDriver:int
+useProductionDriver: int

Factory(int driverType)
getDriver();Driver

getDriver()

B . switch

MemoryDriver
DebugDriver

ProductionDriver

if

Class.forNameO

3

Driver)



13 .1

Gamma

Creational Patterns)

Abstract Factory)
Builder)
Factory Method)
Prototype)
Singleton)

Structural Patterns)

Adapter)
Bridge)
Composite)

Decorator)
Facade)
Flyweight)
Proxy)

Behavior Patterns)

Chain of Responsibility)



Command)
Interpreter)
Iterator)
Mediator)
Memento) )
Observer)
State)
Strategy)
Template Method)
Visitor)



1f

N

to



Data)

data processing)
structure)

Person

data) behavior),

. (Primitive Obsession) 0O
. Data Class)
. Data Clump)

. Temporary Field)

data

Object)

clustering),



int, float, String,

Missing class)

Simulated type)

Simulated field accessor)

Pseudo field)
Table) Map)

(Missing Object)

“ Data Clump) ”

first—class)

(Replace Type Code with State/Strategy) Fowler

Hash

69



Replace Conditional with Polymorphism)

. ArrayList (

“ 123—-45-6789” )

( “ 123 E.Main Street” )

ZIP code (



25

26

Iterator) Enumerator)

21

public class Editor {
public void insert(String text) {...}
public String fetch(int numberOfCharactersToFetch) {...}
public void moveTo(int position) {...}
public int position(Q {.-.}
//

editor.insert('ba(nana)")

int firstParendPosition = 2
editor._moveTo(FirstParendPosition)
assertEquals('C’, editor.fetch(d))

editor.moveTo(l)
editor.insert('x") // Now: bxa(nana)

editor.moveTo(fFirstParendPosition)
assertEquals( _, editor.fetch(l))

B . ( firstParendPosition)

C . int



Memento) Gamma

behavior)

Encapsulate Field)

Remove Setting Methods)
Encapsulate Collection)

Hide Method)



reflection)

Gamma

2 8

jJava awt .Event

Java awt <GridBagConstraints
jJava.awt .Insets

jJava.awt .Point

Jjava.awt .Polygon

Java awt _Rectangle

29 (olor Date

java.awt.Color java.util.Date

X

Java

Point

Mementos,

73
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A . Data www.xXpl23.com/rwb
Person, java

public class Person {
public String last;
public String first;
public String middle

public Person(String last, String first, String middle) {
this.last = last;
this.first = first;
this.middle = middle

}
}
PersrClient.jaa

!/
11
import junit.framework.TestCase;

import java.10.*

public class PersonClient extends TestCase {
public PersonClient(String name) {super(name);}

public void clientl(Writer out, Person person)
throws I0Exception {
out.write(person.first)
out.write("");
it (person.middle = null) {
out.write(person.middle)
out.write(”

¥
out.write(person.last);
}
public String client2(Person person) {
String result = person.last + + person.first;
iIT (person.middle !'= null)
result += " " + person.middle

return result;


http://www.xpl23.com/rwb%e5%9c%a8%e7%ba%bf%e8%8e%b7%e5%be%97%ef%bc%89

public void client3(Writer out, Person person)
throws I10Exception {
out.write(person.last);

out.write(",");
out.write(person.first);
it (person.middle 1= null) {

out.write("");
out.write(person.middle);

public String client4(Person person)

return person.last + ", = +
person.first +
((person.middle == null) 2" person.middle)
by
public void testClients() throws I0Exception {
Person bobSmith = new Person("Smith", "Bob", null)
Person jennyJJones = new Person ("Jones , "Jenny", "J")

StringWriter out = new StringWriter()
clientl(oute bobSmith)
assertEquals("Bob Smith", out.toString());

out = new StringWriter()
clientl(out, jennyJJones)
assertEquals("Jenny J Jones"”, out.toString());

assertEquals("Smith, Bob", client2(bobSmith))
assertEquals("Jones, Jenny J", client2(jennyJJones));

out = new StringWriter()
client3(out, bobSmith);
assertEquals("Smith, Bob", out.toString())

out = new StringWriter();
client3(out, jennyJdJones);
assertEquals("Jones, Jenny J", out.toString());

assertEquals("Smith, Bob"e client4(bobSmith))
assertEquals("Jones, Jenny J", client4(JennyJJones));

Cher Madonna),

Oacarde los Santos)



Introduce

Parameter Object)

(Preserve Whole Object)



Null (

77



Refused Bequest)
[Inappropriate Intimacy (Subclass Form)]j
Lazy Class)

Switch 7
Parallel Inheritance Hierarchies) , 1
Combinatorial Explosion) , 11

honest refiisal)

implicit refusal)



Replace

Inheritance with Delegation)

Extract Subclass)

Push Down Field) Push Down Method)
9.1
Original NewParent
method
Child Original
method
Child

79



Robert Martin
Practices

31

Java

o >

Liskov Liskov Substitution Principle, LSP)

Eiffel

Agile Software Development: Principles, Patterns, and
LSP

wrapper)

10



EE

Encapsulate Field)

Form Template Method)

( Replace Inheritance with Delegation)

Collapse Hierarchy)

Inline Class)

Self

81



33  Swing
Swing
AbstractXModel

XModel«interface»

AbstractXModel«abstract»

DefaultXModel

DefaultXModel

AbstractXModel

AbstractXModel



CRC www.c2.com/cgi/wiki7CrcCards)

Message Chains) Middle Man)

10 .1

. (Feature Envy) O
. [Inappropriate Intimacy (General Form)]
. (Message Chains) 0

- Middle Man)


http://www.c2.com/cgi/wiki7CrcCards)%e3%80%82

Strategy)

Industrial Logic

34

Machine

3

Visitor)]

Joshua Kerievsky “

4 Report.report()
Robot



10 .3

(Hide Delegate)

Bidirectional Reference to Unidirectional)

1.

( Self Encapsulate Field)
Form Template Method)

(Replace Inheritance with Delegation)

10

Change

85



10 .4

"F
a.b()-.cO-.dO
(
W
(Tell, Don't Ask) ”” Demeter (Law of Demeter)
Demeter
(Andrew Hunt  David Thomas The Pragmatic Programmer
. a.b().c(.d()

dQ a bO) <O
d0



10.5

f() {delegate.f();}

(

. Remove
Middle Man)

( Replace Delegation with Inheritance)

. [ Proxy) Decorator) ]
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Quete. Java
import java.util.ArraylList;

public class Queue {
ArrayList delegate = new ArrayList(Q;
public Queue QO {}=
public void addRear(String s) {delegate.add(s);}
public iInt getSize() {return delegate.size():;}

public String removeFront( {
String result = delegate.get(0).toString()
delegate.remove(0);

QueveTest.java (

public void testQ(Q {
Queue g = new Queue()
q -addRear(CEIl")
g -addRear ('E2 ==);
assertEquals ("El , g. removeFront ())
assertEquals(ME2", geremoveFront())
assertEquals(@O, g.getSize());



10

A . Queue ArrayList
B .
37 Cart >
Item ShippingOption
cost():int cost():int
days(:int
Cart.cost()
public int cost() {
int total = 0
for (int i=0; i < purchasesesize(}; i++) {
Purchase p = (Purchase) purchases.elementAt(i);
total += p.item().cost + p.shipping().cost
}
return total;
}
A . maxDays() Purchase
ShippingOption
B . Cart Purchase
C . Purchase)

D . Purchase

89



E . int
Money
A
38 Swing Tree (
Swing JTree javax.swing TreeModel DefaultTreeModel

javax.swing.tree

javax.swing javax.swing.tree

JTree TreeMode«interface»

1
DefaultTreeModel

A . TreeModel JTree DefaultTreeModel
B .

JTree DefaultTreeModel
D .



/ /

( Divergent Change)
Shotgun Surgery)
Parallel Inheritance Hierarchies)

Combinatorial Explosion)



6 Parnas
. Extract Class)
( Extract Superclass) ( Extract Subclass) ]

39 CsWiriter

Comma—Separated Value, CSV)

http://www.xpl23.com/rwb
Cawiriter. java
public class CsvWriter {
public CsvWriter() {}

public void write(String[][] lines) {

for (int i = 0; i < lines.length 1i++)
writeLine(lines[i]);

private void writeLine(String[] fields) {

if (fields.length == 0)
System.out.printin()
else {

writeField(fields[0]);

for @nt i = 1; i < fields.length i++) {

System.out.print


http://www.xpl23.com/rwb

¥

11

writeField(fields[i]);

by

System.out.printin()

private void writeField(String field) {

¥

if (field.indexOf(', ') != -1 Il fieldeindexOf(s\"s} I= -1)
writeQuoted(field);
else

System.out.print(field);

private void writeQuoted(String field) {

¥

System.out.print (e\ee);

for (int 1 = 0; 1 < field.length(); 1i++) {
char ¢ = field.charAt(i);
iIf (c == >
System, out .print ( \ \ );
else

System.out.print(c);

}

System.out.print(-\ ;

CavlriterTest. java (

import junit.framework.TestCase;

public class CsvWriterTest extends TestCase {
public CsvWriterTest (String name) {

¥

super(name)

public void testWriter() {

new
new
new
new
new

new

new

CsvWriter writer = new CsvWriter()

String[] [1 lines = new String[] [] {

String[l {3},

String[] {"only one field"},

String[l {"two", "fields"},

String[l { , "contents", "several words included"},
Stringl] "embedded < commas, included"”,

"trailing comma,"},

String[l {"\ , "embedded \" quotes"-
"multiple quotes\"\""},

String[ {"mixed commas, and \"quotes\ , "simple field"}



11 Expected

// —— (empty line)

// only one field

Il two,fields

// ,contents,several words included

I "# ,nembedded . commas, included"trailing comma,"

I "M "embedded "' quotes, Mnultiple " 'eequotes'™""™
// "mixed commas, and '"'‘quotes'''"#simple Tield

writer.write(lines);

40 CheckingAccount

public class CheckingAccount {
public int balance(Q {.. .}
public void add(Transaction transaction) {...}

public class Transaction {
public int cost(Q {...}

by

A .
B .

11.3

Money



11

Move Field) Move Method)

InlineClass)



11.4

)
4 2
Duplicate Observed Data)
(model) view) Card CardModel
CardView



115

W
Delegation)
Fowler
4 3
Document

AsciiDocument
ZippedAsci iDocument
RawAsciiDocument

11 -

Replace Inheritance with

Tease Apart Inheritance)

97



BriefAsciiDocument
HtmlDocument
RawHtmIDocument
ZippedHtmlDocument
MarcDocument
BriefMarcDocument
FullMarcDocument



Incomplete Library Class)



100 @ 2

( Introduce Foreign Method)(

. Introduce Local

Extension) (

4 4

fi

UML



12 101

C .
D .
A.
45
Swing javax.swing.tree.*)
DefaultTreeModel ( MutableTreeNode (
DefaultMutableTreeNode
DefaultMutableTreeNode
MutableTreeNode Default-
MutableTreeNode
TreeNode«interface»
MutableTreeNode
«interface»
setUserObject(Object O)
DefaultMutableTreeNode
getUserObject()
MutableTreeNode
setUserObject() , getUserObject()0

getUserObject()),



102 m 2

A .

46
A. Java String final,
B . Java String final?

47
java.util Collections 4

enumerator)

A . Enumerator,
B .
D .

4 8

layering) wrapping)
UML
49
Zumbacker Z [
Java Math)
1

Z(x) = abs[ cos(x) + sin(x) —exp((x)]

java.lang.Math



(11 +

Extract) Inline) Move)
Rename) Pull U p) Push Down) Hide)
Expose) O
Field) Method) Class)
(Interface) (Subclass) (Superclass); (Hierarchy)
141
+) Fowler
*)






R eggie

13.1
13.1
Course) class)
EconlOl “ Introduction to Economics) ”
Offering)
DaysTimes) M10 T11
F10)
Schedule)
. 12



106 m 3

50
B .
A
Java Java JDBC
(java.sun.conmvdocs/books/tutorial/jdbc) JDBC developer.java.sun.cony
developer/onlineTraining/Database/JDBCShortCourse )
JDBC-0ODBC

13.1 Couvsejava

www.xpl23.com/rwb

import java.sql.*;

public class Course {
private String name;
private iInt credits
static String url = "jdbc:odbc:Reggie';

static { try {

Class.forName(*'sun.jdbc .odbc .JdbcOdbcDriver)
} catch (Exception ignored) {} }

public static Course create(String name, Int credits)
throws Exception

Connection conn = null;

try {
conn = DriverManager.getConnection(url,


http://www.xpl23.com/rwb%e5%9c%a8%e7%ba%bf%e8%8e%b7%e5%be%97%e3%80%82

13 m 107

Statement statement = conn.createStatement();
statementeexecuteUpdate(
"DELETE FROM course WHERE name = ee + name + eee;ee);
statement.executeUpdate(
"INSERT INTO course VALUES (" + name
+ ®eo " + credits + o=’
return new Course(name, credits);
finally {

try { conn.close() } catch (Exception ignored) {}

}
}
public static Course find(String name) {
Connection conn = null;
try {
conn = DriverManager.getConnection (url, Mee);
Statement statement = conn.createStatement();
ResultSet result = statement.executeQuery(

"SELECT * FROM course WHERE Name = <« + name +
if (!'result.next()) return null;

int credits = result.getlInt("Credits");
return new Course(name, credits);

} catch (Exception ex) {
return null;

} finally {

try { conn.close(); } catch (Exception ignored) {}

public void update() throws Exception {

eConnection conn = null;

try {
conn = DriverManager.getConnection(url,
Statement statement = conn.createStatement()

statement.executeUpdate(
"DELETE FROM COURSE WHERE name = . + name +
statement.executeUpdate(
"INSERT INTO course VALUES('"™ +
name + + credits +
} finally {
try { conn.close(); } catch (Exception ignored) {}

Course(String name, iInt credits) {
this.name = name



this.credits = credits

public int getCredits() {
return credits;

public String getName() {
return name;

13.2 Ofteringjava

import java.sql.*;
public class Offering {
private int id;

private Course course
private String daysTimes

static String url = "jdbc:odbc:Reggie';

static { try {

Class.forName ('sun.jdbc.odbc.JdbcOdbcDrivern)

ycatch (Exception ignored) {} }

public static Offering create(Course course,

String daysTimesCsv)

throws Exception

Connection conn = null;

try {
conn = DriverManager .getConnection (url,

Statement statement = conn.createStatement()

ResultSet result = statement.executeQuery(

*SELECT MAX (ID) FROM offering;");
result.next();

int newld = 1 + resultegetint();

statement.executeUpdate("INSERT INTO offering
VALUES (e°*+ newld + + course.getName ()
+ "', " + daysTimesCsv + eee);ee);
return new Offering(newld, course, daysTimesCsv)

} finally {
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try { conn.close(); } catch (Exception ignored) {}

}
}
public static Offering find(int id) {
Connection conn = null;
try {
conn = DriverManager.getConnection (url # ,  ee);
Statement statement = conn.createStatement();
ResultSet result = statement.executeQuery(
"SELECT * FROM offering WHERE ID =e + id +
iIT (result.next() == false)

return null;

String courseName = result.getString("Course");
Course course = Course.find(courseName);

String dateTime = result._getString('DateTime");
conn.close();

return new Offering(id, course, dateTime);

} catch (Exception ex) {
try { conn.close(); } catch (Exception ignored) {}
return null;

public void update() throws Exception {

Connection conn = null;

try
conn = DriverManager.getConnection(url, )
Statement statement = conn.createStatement()

statement.executeUpdate(
"DELETE FROM Offering WHERE ID=" + id +
statement.executeUpdate(
"INSERT INTO Offering VALUES('" + id h
course.getName () + 7' e + daysTimes + ee¢);"}
} finally {
try { conn.close(); } catch (Exception ignored) {}

}
public Offering(int id, Course course, String daysTimesCsv) {
this.id = id;
this.course = course
this.daysTimes = daysTimesCsv



110 m

3

public int get:ld() {
return id,;

¥

public Course getCourse() {
return course

¥

public String getDaysTimes() {
return daysTimes;

public String toString() {
return "Offering =« + getld () +

+ getCourse () + = meeting

13.3 Schedulejava

import java.util.*;
import java.sqgl.*;

public class Schedule {

String name
int credits = O0;

static final int minCredits = 12;
static final Int maxCredits = 18;
boolean overloadAuthorized = false

ArrayList schedule = new ArraylList()

static String url = "jdbc:odbc:Reggie";

static { try {

+ getDaysTimes ();

Class. forName ("sun.jdbc.odbc.JdbcOdbcDriver

} catch (Exception ignored) {} 1}

public static void deleteAll() throws Exception {

Connection conn = null;

try {
conn = DriverManager .getConnection (url, , ")
Statement statement = conn.createStatement()

statement.executeUpdate("DELETE
} finally ({

FROM schedule;")
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try { conn.close() } catch (Exception ignored) {}

by

public static Schedule create(String name) throws Exception {

Connection conn = null;

try {
conn = DriverManager .getConnection (url, ees ee"}:
Statement statement = conn.createStatement()

statement.executeUpdate(
"DELETE FROM schedule WHERE name = <" + name + "-+;"};
return new Schedule(name);

} finally {
try { conn.close(); } catch (Exception ignored) {}

public static Schedule find(String name) {

Connection conn = null;
try {
conn = DriverManager.getConnection(url, Mn, "™ ™)
Statement statement = conn.createStatement()
ResultSet result = statement.executeQuery(
"SELECT FROM schedule WHERE Name= '" + name +
Schedule schedule = new Schedule(name);

while (result.next()) {
int offeringld = resultegetint ("Offeringld”) ¢
Offering offering = Offering.find(offeringld);
scheduleecadd(offering)

return schedule
catch (Exception ex) {
return null;
finally {
try { conn.close() } catch (Exception ignored) {}

public static Collection all( throws Exception {
ArraylList result = new ArraylList()
Connection conn = null;

try {
conn = DriverManager.getConnection(url, >7> "")



Statement statement = conn.createStatement();
ResultSet results = statement.executeQuery(
MSELECT DISTINCT Name FROM schedule;");

while (results.next())

result.add(Schedule.find(results.getString("Name")))
} finally {

try { conn.close(); } catch (Exception ignored) {}

return result;
public void update() throws Exception {
Connection conn = null;
try {
conn = DriverManager .getConnection (url, ;
Statement statement = conn.createStatement()

statement.executeUpdate(
"DELETE FROM schedule WHERE name = '" + name + eee;");

for (int i = 0; 1 < schedule.size(); i++) {
Offering offering = (Offering) schedule.get(1);
statement.executeUpdate(

"INSERT INTO schedule VALUES(*" + name +
+ offering.getld() + e¢¢°);"};

¥

} finally {
try { conneclose(); } catch (Exception ignored) {}

public Schedule(String name) {
this.name = name;

¥

public void add(Offering offering) {

credits += offering.getCourse().getCredits();
schedule.add(offering)

¥

public void authorizeOverload(boolean authorized) {
overloadAuthorized = authorized;
¥

public List analysis( {
ArrayList result = new ArraylList();
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if (credits < minCredits)
result.add("Too few credits");

if (credits > maxCredits && l!overloadAuthorized)
result.add("Too many credits");

checkDuplicateCourses(result);

checkOverlap(result);
return result;

hy

public void checkDuplicateCourses(ArrayList analysis) {

HashSet courses = new HashSet();
for (int i = 0; i < schedule.size(); i++) {
Course course = ((Offering) schedule.get(i)).

getCourse()
iIf (courses.contains(course))

analysis .add ("Same course twice - +

course.getName())
courses.add(course)

public void checkOverlap(ArrayList analysis) {
HashSet times = new HashSet();

for (lterator iterator = schedule.iterator()
iterator.hasNext();)

{

Offering offering = (Offering) 1iterator.next();

String daysTimes = offering.getDaysTimes();

StringTokenizer tokens = new StringTokenizer
(daysTimes,

while (tokens.hasMoreTokens()) {
String dayTime = tokens.nextToken()
If (times.contains(dayTime))
analysis.add("Course overlap — M + dayTime)
timeseadd(dayTime)

public String toString() {
return "Schedule " + name + " e + schedule
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13.4 Reportjaua

import java.util.*;

public class Report {
public Report() {

¥

Hashtable offeringToName = new Hashtable();

public void populateMap() throws Exception {

Collection schedules = Schedule.all();

for (lteratoi: eachSchedule = schedules .iterator ()
eachSchedule.hasNext() )

{
Schedule schedule = (Schedule) eachSchedule.next();
for (lterator each = schedule.schedule.iterator();

each.hasNext() ;)

{
Offering offering = (Offering) each.next();
populateMapFor(schedule, offering);

private void populateMapFor(Schedule schedule,

Offering offering) {

ArrayList list = (ArraylList) offeringToName.get(
new Integer(offering.getld()));
if (list == null) {

list = new ArraylList();
offeringToName.put(new Integer(offering.getld()), list);

¥

list.add(schedule.name);

public void writeOffering(
StringBuffer buffer, ArraylList list# Offering offering)

{
buffer.append(offering.getCourse().getName() + " "
+ offering.getDaysTimes() + "\n")

for (lterator iterator = list.iterator()

iterator.hasNext();)
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String s = (String) 1iterator.next(Q;
buffer.append("\t" + s + "\n");

public void write(StringBuffer buffer) throws Exception {
populateMapQ;

Enumeration enumeration = offeringToName.keysQ;
while (enumerationehasMoreElements(Q) {
Integer offeringld =
(Integer) enumeration.nextElement();
ArrayList list =
(ArrayList) offeringToName.get(offeringld);
writeOffering(buffer, list,
Offering.find(offeringld.intValue()));

buffereappend('Number of scheduled offerings ")
buffer.append(offeringToName.size())
buffer _append(\n")

13.5 TestSchedulejava

import junit.framework.TestCase
import java.util._List;
import java.util.Collection

public class TestSchedule extends TestCase {
public TestSchedule(String name) {
super(name);

¥

public void testMinCredits(Q {
Schedule schedule = new Schedule('name'};
Collection analysis = schedule.analysis(Q;
assertEquals(@, analysis.size())
assertTrue(analysis.contains("Too few credits"));

public void testJustEnoughCredits(Q {
Course csllO = new Course ("CS110 , 11);
Offering mwflO = new Offering(@, csllO, *"M10,W10,F10');
Schedule schedule = new Schedule('name');
schedule.add(mwfl0)
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List analysis = schedule.analysisQ;
assertEquals(@, analysisesize());
assertTrue(analysis.contains('Too few credits'))

schedule = new Schedule("name");
Course cslOl = new Course('CS101*” 12)
Offering thll = new Offering(, cslOl,
schedule.add(thll)

analysis = schedule.analysis(Q;
asserteEquals(@©, analysis.size());

public void testMaxCredits(Q {
Course csllIO = new Course ("CS110, 20)
Offering mwf1l0 = new Offering(@, csliO, *M10,W10,F10")
Schedule schedule = new Schedule('name');
schedule.add(mwf10)
List analysis = schedule.analysis(;
asserteEquals(@, analysis.size());
assertTrue(analysis.contains('Too many credits'));

schedule.authorizeOverload(true)
analysis = schedule.analysis(Q;
assertEquals(©, analysis.size());

public void testJustBelowMax(Q {
Course csllO = new Course('CS110", 19);
Offering mwfl0 = new Offering(@, csliO, "M10,W10,F10');
Schedule schedule = new Schedule('name');
schedule.add(mwf10)
List analysis = schedule.analysis(Q;
asserteEquals(l® analysis.size());
assertTrue(analysis.contains('Too many credits'});

schedule = new Schedule('name');

Course cslOl = new Course('CS101", 18};

Offering thll = new Offering(l, csloOol, "Til,HII");
schedule.add(thll)

analysis = schedule.analysis(Q;

assertkEquals(0, analysis.size());

public void testDupCourses() {

Course csllO = new Course("CS110", 6);
Offering mwfl0 = new Offering (1 # csllO, "M10,W10, F10 )
Offering thll = new Offering(1, csllO, "Til,HIIl"};

Schedule schedule = new Schedule('name"};
schedule.add(mwf10)
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schedule.addhll)

List analysis = schedule.analysis(Q;

assertEquals(@, analysis.size());
assertTrue(analysis.contains('Same course twice - CS110'));

public void testOverlap(Q {
Schedule schedule = new Schedule('name’)

Course csllIO = new Course("CS110", 6);
Offering mwfl0 = new Offering(1# csllo, M10,W10,F10");
schedule .add(mwf10)

Course cslOl = new Course (''CS101 , 6);
Offering mixed = new Offering(, csliOl, M10,W11,FII')
schedule.add(mixed);

List analysis = schedule.analysis(;
assertEquals(l- analysis.size())
assertTrue(analysis.contains('Course overlap - M10™"));

Course csl02 = new Course ('CS102 , 1)
Offering mixed2 = new Offering(l, csl02, "M9,W10,FII");
schedule.add(mixed?2)

analysis = schedule.analysis()

asserteEquals(@, analysis.size())
assertTrue(analysis.contains('Course overlap - M10'));
assertTrue(analysis.contains('Course overlap - W10"))
assertTrue(analysis.contains('Course overlap - FI1'));

public void testCourseCreate() throws Exception {
Course c = Course.create('CS202", 1)

Course c2 = Course.TiInd('CS202');
assertEquals('CS202", c2.getName())

Course c3 = Course.find('Nonexistent');
assertNul1(c3)

public void testOfferingCreate() throws Exception {
Course c = Course =create ("'CS202 , 2)
Offering offering = Offering.create(c, MW10")
assertNotNull (offering); -

>

public void testPersistentSchedule() throws Exception {
Schedule s = Schedule.create('Bob™)
assertNotNull(s);

¥

public void testScheduleUpdate() throws Exception {
Course cslOl = Course.create('CS101M, 3);

m 117
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import
import
import

public

cslOl.update();

Offering offl = Offering.create(cslOl, "M10");
offl.update();
Offering off2
off2.update();

Offering.create(cslOl, "T9");

Schedule s = Schedule.create("Bob");
s.add(offl);

s.add(off2)

s.update()

Schedule s2 = Schedule.create("Alice")
s2.add(offl);
s2.update()

Schedule s3 = Schedule.find("Bob")
assertEquals(2, s3.schedule.size());

Schedule s4 = Schedule.find("Alice");
assertEquals(l, s4.schedule.size());

TestReportjava

junit. framework.TestCase
java.util.List;
java.util.Collection

class TestReport extends TestCase {

public TestReport(String name) { super(name); }

public void testEmptyReport() throws Exception {

¥

Schedule.deleteAll();
Report report = new Report();

StringBuffer buffer = new StringBuffer()
report.write(buffer)

assertEquals(
"Number of scheduled offerings: 0\n",
buffer.toString());

public void testReport() throws Exception {

Schedule.deleteAll()

Course cslOl = Course.create("CS101", 3);
cslOl.update()

Offering offl = Offeringecreate(csiOl, "M10");
offl.update();
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Offering off2 = Offering.create(cslOl# "T9");
off2 .update();

Schedule s = Schedule.create('Bob™);
s .add(of fl)
s .add(off2)
s.update(Q;

Schedule s2 = Schedule.create("Alice");
s2.add(offl);
s2=update()

Report report = new Report();
StringBuffer buffer = new StringBuffer()

report.write(buffer)
String result buffer.toString()
String validl ""CS101 M1O0\n\tAlice\n\tBob\n" +

""CS101 TO\n\tBob\nM +
"Number of scheduled offerings 2\n~”~

String valid2 = "CS101 TO9\n\tBob\n" +
""CS101 M1O0\n\tAlice\n\tBob\n" +
"Number of scheduled offerings: 2\nwu
assertTrue(result.equals(validl) 11
result.equals(valid?))

2

3
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Hasbro 4 Connect Four)

www.xpl23.com/rwb

import juniteframework;
public class GameTest extends TestCase {
public GameTest(String s) {super(s);}

public void testDefaultMove() {
Game game = new Game("X0X0X—-0XO0");
assertEquals(5, game.move('X "))

game = new Game("X0X0X00X-")
assertEquals(8« game.move(_ =

game = new Game ("——————— H)
assertEquals(0s game.move(*X¢*));

game = new Game ('XXXXXXXXX™);
assertEquals(—-1, game.move(*X¢*));

¥

public void testFindWinningMove() {
Game game = new Game("X0—-XX-00X");
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assertEquals(G = game.move(=X*));

public void testWinConditions( {
Game game = new Game ("'— XXX— =9
assertEquals(=Xe=, game=swinner());

public class Game {
public StringBuffer board;

public Game(String s) {board = new StringBuffer(s):;}

public Game(StringBuffer s, Int position, char player) {
board = new StringBuffer()
board.append(s);
board.setCharAt(position, player);

public int move(char player) {
for (Gnt i =0; 1 <9; i+) {

IT (board.charAt(@) = =) {
Game game = play(i, player);
iIf (game.winner() == player)

return i
by
by
for (int i = 0; 1 < 9; 1i++)

iIf (board.charAt(i)
return 1i;

by
return -1

public Game play(int i, char player) {
return new Game(this board, 1, player)

by
public char winnerQ {
if (board.charAt(0) I= e—e
s board.charAt (0)== board.charAtQ®)

&& board.charAt(1)== board.charAt())
return board.charAt(0);
iIT (board.charAt@3 = "-1
&& board.charAt(3)== board charAt(®@
&& board.charAt(4)== board charAt(b))
return board.charAt(®d);
iIf (Qoard.charAt(®) !=
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6c& board.charAt (6) == board.charAt (7}
&& board.charAt(7) == board.charAt(8))

return board.charAt(6);
return e—e;

wimierO
6 0
6 1
. [ move
. -1 NoMove

 winner()

[J -
“for11
defaultMove = NoMove;
for (int i = 0; i1 < 9; i++) {
if (board[i] == +—))
if (defaultMove == NoMove)

defaultMove = i

move) ,
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Fuse Loops)

Fowler

defaultMove

defaultMove == NoMove
break)
if (winningMove != NoMove)
return winningMove
if (defaultMove != NoMove)

return defaultMove
return NoMove;

6 3
64
magic number) winner()
bestMoveO “977
6 5

[11 9 73
rows columns (

ROWS COLUMNS

m 125



126 m 3

66 wimer()

winner ()

public char winner() {
if (!'canPlay(0)
s board.charAt (0O) == board.charAt O
sssc board.charAt (1) == board.charAt (2))
return board.charAt(0);
if (!canPlay(3)
sssc board.charAt (3) == board.charAt (s)
scsc board.charAt (4) == board.charAt (5))
return board.charAt(3);
iIf (lcanPlay(6)
&c board.charAt (6) == board.charAt (7)
S board.charAt (7) == board.charAt (8))
return board.charAt(6);

return -

row)

5X5

winningCombination()

fi

subjunctive programming)
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7 Move
67 °’
Fowler

1. int Integer,

2 . next() Integer bestMoveFor ()
int

3. Move

for (lterator iter = new Movelterator() 1iter.hasNext() ) {

Move move = (Move)iterenext(

iIf (!canPlay(move)) continue

6 8

canPlay

100
0 —100
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Move J

Move m ax

Hasbro 4 Go

Add Parameter)

refactoring for performance) ,
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Min—Max)
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Game
Min—Max) ,
alpha—beta pruning) ,
Al)
m X n, 3 X3
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Item ( Catalog (

Catalog Query
4 Interrogator,
query),

7 7

evaluate()

(a) catalog. 1temsMatching(query)

(b) query.matcheslin(catalog)

(c) process(catalog.data, query.data)(
query

Queiy (

evaluate(catalog

Catalog
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Catalog.itemsMatcbing[auery]

a)

Catalog catalog

public void setup( {
catalog = new Catalog
catalog.add("Hammer - 10 1b");
catalog.add(Hshirt — XL — blue");
catalog.add(Mshirt L — green");
catalog.add("Halloween candle _ orange");
catalog.add("Halloween candy - gum");

¥

public void testSimpleQuery() {
List result = catalog-itemsMatching (*shirt =
AssertEquals(2, list.size());

}
/8 Catalog (

Catalog
79 Query (

Query
Catalog

iIf (item.indexOf(query) = -1)

if (item.indexOf(query.toString()) !'= -1}

8 0

Primitive Obsession)

15

Catalog

m 131
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8l Query

item.contains (query.toString())
gquery.matches (item) )

“Halloween OR shirt”

15.1 OrQuery,
StringQueryo Query

15.1

82 Stringuery Query

StringQuery

OrQuery
OrQuery,

83 OrQueryo

OrQuery

Query query = new OrQuery (

new StringQuery("shirt"),

new StringQuery("Halloween™))
list = catalog itemsMatching(query)
assertEquals(4. list size());

Strategy)

84

Query
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15.3 2
Query.matchesln(catalog]

setupO

Query query = new Query("shirt");
List list = query.matchesln(catalog);
AssertEquals(2, list.size());
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85

Catalog Query (

query.matches(item))

8 6

StringQuery Query
87 OrQuery

OrQuery
List
OrQuery

8 8 Item)

matcheslIn(catalog)
Set
List Set,

Set)(

Interpreter)

3 Interrogator. evaluate()
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Interrogator.evaluate()

89 Filterbumerator (

A . Catalog Query

FilterEnumerator

Interrogator

90

Query Catalog
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16.1

www.xpl23.com/rwb

Table.java

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

Import javax.swing.event.*;

import javax.swing.text.JTextComponent;

public class Table extends JFrame {
public static void main(String[] args)

{
k

new Table()

private JComponent body;
private Card selection;
private JLabel summary
int velocity = 1;

int budget = 4;
JTabbedPane tabs;

public Table()

{

super("Planning Game Simulation");
JComponent buttons = makeButtons()
this.getContentPane().add(buttons, "West");

body = new Background(1000, 1000# 190);
body.addContainerListener(new ContainerListener() {
//
// -

public void componentAdded(ContainerEvent e)

{
k

public void componentRemoved(ContainerEvent e)

{

resetSelection()

resetSelection()


http://www.xpl23.com/rwb%e5%9c%a8%e7%ba%bf%e8%8e%b7%e5%be%97%e3%80%82
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3

private void resetSelection()

{ if (selection != null)
selection.setBorder(
BorderFactory.createLineBorder(Color.blue-
if (body.getComponentCount() ==0} ({
selection = null;
} else {
selection = (Card) body.getCoraponent(0);
selection.setBorder(
BorderFactory.createLineBorder(Color.red,
}
}
b;
JScrollPane scroll = new JScrollPane(body);
scroll.setPreferredSize(new Dimension(100, 100));
this.getContentPane().add(scroll, "Center");

summary = new JLabel("H, SwingConstants.CENTER);
summary.setText(summary());

this.getContentPane().add(summary, "South")

this.pack();
this.setSi1ze(800, 600);
this.show();

¥

private JComponent makeButtons()

{

JPanel panel = new JPanel(new GridLayout(0, 1))

panel.add(new JLabel("Customer™))
makeCustomerButtons(panel)

panel.add(new JLabel(""));

panel.add(new JLabel("Programmer™))
makeProgrammerButtons(panel)

JPanel outer = new JPanel(new BorderLayout());
outer .add (panel, "North””

outer.add(new JLabel(""), "Center™)

return outer

private void makeCustomerButtons(JPanel panel)
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JButton button
button = new JButton("New")
panel.add(button)
button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e)
{
Card card = new Card();
body.add(card, 0);
selection = card
updateCost();
repaint();

}
1))

button = new JButton("Splitw);
panel.add(button)
button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e)
{
iIf (selection == null) return
Card card = new Card(selection);
body.add(carde 0);
selection = card,;
updateCost();
body.repaint();

}
1F

button = new JButton(Mdelete")

panel.add(button);

button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e)

{

if (body.getComponentCount() == 0) return

body.remove(0);

selection = null;

iIf (body.getComponentCount() !'= 0}
selection = (Card) body.getComponent(0)

updateCost()

body.repaint()

¥
1)) .

button = new JButton("Plan");
panel.add(button);
button.addActionListener(new ActionListener() {

m 139



public void actionPerformed(ActionEvent e)

{ StringBuffer report = new StringBuffer();
!/
for (int 1 = 0; 1 < body.getComponentCount(); i++) {
Card card = (Card) body .get:Component
IT (card.needsEstimate())
report.append(
"Needs estimate: " + card.title() + "\n");
else if (card.needsSplit())
report.append( .
"Needs to be split: ” + card.title() + "\nM)
if (report.length() == 0)
JOptionPane.showMessageDialog(
body,
"Plan OK no cards need estimates or splitting
"Issues 1n plan",
JOptionPane.OK_OPTION);
else /

JOptionPane.showMessageDialog(
body, report.toString()e
Hissues i1n plan", JOptionPane.OK OPTION);

)

private void makeProgrammerButtons(JPanel panel)

JButton button

button = new JButton(MCost~’

panel.add(button)

button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e)

{
if (selection == null) return
selection.rotateCost();
updateCost();

¥

H;

button = new JButton("Velocity");

panel.add(button)

button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e)

{

velocity++;
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if (velocity >=
updateCost();

10} velocity

1))

}

private void updateCost()

{
summary.setText(summary())

}

private String summary()

{
StringBuffer result = new StringBuffer();
result.append(

"Est. Velocity (points/iteration) " +velocity + "e ");
result .append("Total cost (points) : « + cost () + 7o ");
result.append (M#Cards: " + body.getComponentCount () + ". ee);
result.append(

"Est. #iterations: e

+ (cost() + velocity - 1)/ velocity + ". ");
return result.toString()

//
private int cost()
{ .
int total = 0;
for (int i = 0; i < body.getComponentCount(); i++) {
Card card = (Card) body.getComponent(i);
total += card.cost();
}

return total;

Background. Java

iImport java.awt.*;
import javax.swing.*

public class Background extends JLayeredPane {
int lineDistance;

public Background(int width, int

{

int height,

super()

setPreferredSize(new Dimension(width, height));

lineDistance)

141



this.lineDistance = lineDistance

setOpaque(true);
setBackground(Color.yellow)
setForeground(Color.orange);

public void paintComponent(Graphics g) {
super.paintComponent(g);
int height = getHeight();
for (int 1 = 0; 1 < this.getwidth() i+= lineDistance)
g.drawLine(i, 0, 1, height);

Card .jaa

import javaesawt.*;

import java.awt.event.*;
import javax.swing.*;

import javax.swing.border.*

public class Card extends JPanel {

static: int cards = o;

final static iInt scale = 34; //
final static int height = 3 * scale Il 3X5
final static int width = 5 * scale

final static int rollover =12; //
final static int offset = scale / /

JTextField title;
JTextArea body;
JLabel costLabel;
int cost;

public Card()

this("(Untitled)" , " >’

public Card(Card from)

this(from.title.getText()s from.body.getText())

private Card(String titleText, String bodyText)

super()
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setBorder(BorderFactory.createLineBorder(Color.blue, 6));
cards++;

setLayout(new BorderLayout());
JPanel top = new JPanel(new BorderLayout(";

title = new JTextField(titleText)

title.setBackground(Color.pink)

title.addFocusListener(new FocusAdapter( {
public void focusGained(FocusEvent e)

{
¥

moveToFront();

1))

top.add(title, "Center");
costLabel = new JLabel (" ? H)?
cost = O;

top.add(costLabels "EastM)
add(top, "North");

body = new JTextArea(bodyText);
body.setLineWrap(true);
body.setWrapStyleWord(true);
body.setBackground(Color.pink);
body.addFocusListener(new FocusAdapter() {
public void focusGained(FocusEvent e)

{
ks

moveToFront();

1

add(body, "Center"};

setLocation(
(cards % rollover) * offset,
(cards % rollover) * offset);
setSize(width, height);

//
enableEvents(
AWTEvent.MOUSE EVENT MASK
I AWTEvent .MOUSE_MOTION_EVENT_MASK);

} —~

private void moveToFront()

{

JLayeredPane background = (JLayeredPane) this egetParent ()
background.moveToFront(this)
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private int lastx, lasty;

public void processMouseEvent(MouseEvent e)

{ if (e.getID() == MouseEvent.MOUSE PRESSED) {
lastx = e.getX();
lasty = e.getY ()
moveToFront()
} else
super.processMouseEvent(e)
b

public void processMouseMotionEvent(MouseEvent e

{

IT (e.getIDO == MouseEvent.MOUSE DRAGGED) {
Point here = getLocation()
setLocation((int) (here.getX() + e.getX() - lastx),
(int) (here.getY() + e.getY()—- lasty));
} else

super.processMouseMotionEvent(e);

public void rotateCost()

{

String label = costlLabel.getText()

it (label.equals(™ ? ")) {
costLabel.setText (" 1 -e°);
cost = 1;

} else 1f (label .equals (" 1 <)} {
costLabel.setText(H 2 ");
cost = 2;

} else i1f (label.equals(™ 2 ")) {
costLabel.setText(M 3 *~
cost = 3;

} else if (label.equals(™ 3 N)) {
costLabel.setText(” >3 ");
cost = O;

} else if (label.equals(" =3 ")} {
costLabel.setText(M ?");
cost = O

} else { // shouldn't happen
costLabel.setText(
cost = O;

public int cost()

{
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return cost;

}
public String title(
{
return title.getText();
by
public boolean needsSplit()
{
return costLabel.getText () .equals (" >3 ee);
}
public boolean needsEstimate()
{
return costLabel.getText().equals(" ?")
¥
91
Fowler
A
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“ GUI,
A
9 3
A

(Poor Name) Long Method)
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A
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Main Main
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PlanningGame ( Table)
9 8
Plan
Plan
99 Background
. Plan “ ”
- cost () Background
. Background count()
countO
. Background top()
Card
100 Card
Card

setSelected(Boolean)
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Background

doClick()

Background

getComponent—

getComponent(0)

i1IsSelected()
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selection) Card
Card cost) PlanningGame
101
. Cost
A
Cost
Card.needsEstimate() Card.needsSplit() Background.planAnalysis()
planAnalysisO Card

Card Card

Background Card
planAnalysisO
)

planAnalysis() JOptionPane.showMessageDialog()

Edmund Schweppe
OK_OPTION

bug
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Java Java Foundation Classes)

16.3

» Cost—
« Card— /
Backgmund
« Background— —
 PlanningGame — # Ron Crocker
makeCustomerButtons() makeProgrammerButtons()
updateCost()0
102

PlanningGame

. make
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Background

Background

103

. Background

Background

. Background (

- ContainerListener

updateCostO

Background
Background
(count) cost)

bean

Background

Background)

checkpoint) ,

New Split Delete

propertyChangeEvent

Jrull
large)
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104
PlanningGame, Background
A
105
A
Card Background
Background Card, Card Background
106 Card Background (
Card Background
Card
Background
Background ContainerListener
Background moveToFront()
A
107
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108

Card
(rollover)
*
+ / model/view) / / model/view/
controller) Gamma
Observer) Java TableModel (
HotDraw c2.com/cgi?CrcCards www.c2.com/doc/crc/
draw.html
Card
Java TextField Card
Card TextField
TextField Card, Card TextField,
Java
1009
B . Card Card CardView

C . Background

. DefaultListModel,


http://www.c2.com/doc/crc/
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. ,Card
D . Plan
F . .
A
110 —
public void setTitle(String title) {
this. title = title;
notifty(Q;
}
public void setTitle(String title) {
iIT (this_title.equals(title)) return
this.title = title
notify()
B .
A
111
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Defactoring) Malfactoring)
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kata)
4
e groups.yahoo.com/group/refactoringo
e groups.yahoo.com/group/extremeprogramming XP
XP
« www.refactoring.com Martin Fowler
 www.industriallogic.com Joshua Kerievsky 15:
Refactoring to PatternsO f
« www.xpl23.com/rwb XP rwb
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Java
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3
3
B .
how) ”
why) ” “e
not) ”
JavaDoc
4
A.
1 out.printIn("FACTORY REPORT\n?)}
2 From there until out.print ("Robot");
3 From out.print ("Robot"); through write(f\n");
4 out. pri ntl n(":::::::\n");

public static void Report (
PrintStream out, List machines# Robot robot)
reportHeader(out);
reportMachines(oute machines)
reportRobot(out, robot)
reportFooter(out);

Machine Robot report()

Report
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B . 5— 10

Columns () , Editing ( ) , Rendering ( ) , Model Selection
( Appearance ( Notification ( Other (

D . Smalltalk

« Smalltalk
e Smalltalk
e Smalltalk

6
A. x/y/width/height Rectangle
value/extent min max,
Range
x/yl/x2/y2 Rectangle
B .
C .

(locator)
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A . Comments)
B . (Large Class)
C . Long Method)
D . Long Parameter List)
B ——— Duplicate Observed Data)
B ——— Extract Class)
B ——— Extract Interface)
A cC — Extract Method)
B - Extract Subclass)
A ——— 1 ( Introduce Assertion)
D ——— Introduce Parameter Object)
D ——— Preserve Whole Object)
A - Rename Method)
D - Replace Parameter with Method)
8
A .
(
B .
7
1
11.2
Move Method) Extract Class) Move Field)

Extract Method)

11.3



11.

Ul Intertwined Model and U 1 ) —
Separate Domain from Presentation)
Cast) — Encapsulate Downcast)
Unclear Communication) — Remove
Assignment to Parameter) Replace Error Code
with Exception) (Replace Exception with Test)
Replace Magic Number with Symbolic
Constant) ( Split Temporary Variable)

Conditional Logic) — Consolidate Conditional
Expression) Consolidate Duplicate Conditional
Expression) Null Introduce Null Object)

Replace Error Code with Exception) Replace
Exception with Test) Replace Nested
Conditional with Guard Clause) Replace Conditional

with Polymorphism)

9

addltem(item)—
dolt()—
getNodesArrayList())—
getData()—

makelt()—
multiplyIntint) —
processltem() —
sort)—

spinQ—
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10
A. clear() erase()
wash()
B. push()
insertO
front),
C. cut()
eraseO
D. equals() Java <»
identicalTo() matches()
compareO
true” compareO
11 XmlEditor
Editor
B . Editor, XmlEditor
XmIEditor)
<)
1 2

e - —— M— -

deleteAll()
add, add()
addToFrontO
top) front)
delete() clear()
equals() ,
"]

AbstractEditor (
Editor
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Gordon Bell “

”( Bentley More programming PeaHs,
62
6
13
A. —
. Logger, H5K 1.4 Logger
layer) JDK 1.4 Logger
. Logger Logger
. Log Log Logger,
Log
. Logger Logger
Logger)
14
A .
monitorTime departureoffset
checklnterval = getProperty("interval");
monitorTime = getProperty("duration™)

departureOffset = getProperty("departure™)

iIf ((monitorTime % checklnterval) = 0)
throw new MissingPropertiesException(
"duration % checklnterval™)



iIf ((departureOffset % checklnteirval) 1= 0)
throw new MissingPropertiesException(

"departure % checklnterval");

15

A .

. (OO0E%,
%ALTCODE%

. (O0E£% 6
%ALTCODE®/aD 9

B.

. Replace Magic Number with Symbolic
Constant)

. / 1/0),

C. new String()

. new
equds()

e IntemO

new String

16

. domain)

widget)
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AWT Swing:

Collections

GUI

Sim

Java

Java

Java

Vector/HashTable:

show()

setVisible()

Sun

Java

Sun
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18
maxX maxyY
B . Substitute Algorithm)
WrappingPoint
C .
bug
19
A . return) reumvl + v?2 retum
value(vl v2);, * value()
Pull Up Method)
Composite
4
20 Null
B . Bin
21
A.
iIf ((score <= 700) &&
((income < 40000) Il (income > 100000)
I 'authorized Il (score <= 500)) &&
(income <= 100000))
reject()
else
accept()

boolean hasMidRangelncome =
(income >= 40000) && (income <= 100000);
boolean hasHighlncome = (income > 100000)

boolean hasHighScore = (score > 700);
boolean hasMidScore = (score > 500)



if (! (hasHighScore
I (hasMidRangelncome && authorized && hasMidRangeScore)
Il hasHighlncome))
reject();
else
accept()

if (score > 700)
accept();
else 1if ((income >= 40000) && (income <= 100000)
scsc authorized && (score > 500))
accept();
else if (income > 100000)
accept(Q;
else
reject();

boolean acceptable(int income, int score, boolean authorized)

{

if ((score > 700) 11 (income > 100000))
return true

if ((income >= 40000) && (income <= 100000)
scsc authorized & & (score > 500))
return true

return false;

¥

if (acceptable(income, score, authorized))
accept();

else
reject();

AUTH=Y AUTH=N AUTH=Y AUTH=N AUTH=Y AUTH=N
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22 switch
A . switch
print) do()
23
B .
C .
D .
. CLASSPATH
3
131
. re Abstract Factory): Replace
Constructor with Factory Method) (
e C Factory Method) Replace

Constructor with Factory Method)
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Remove Setting Method),

Composite

Replace Type Code with

/ Replace Type Code

- Flyweight)
(Change Value to Reference) o
. Interpreter)
. State): /
State/Strategy)
. Strategy)
with State/Strategy)
. Template Method)

Joshua Kerievsky

Patternso

38

100 =1

long long

1/10

“ 123-45-6789” )

Form Template Method)

Refactoring to
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4

. 4
( “ 123 E.Main Street” )

ZIP Code ( ) s

25

ZIP+4

123456789)

ZI1P



26 Iterator)
for
2 7 Editor)
assertEquals (__, editor.fetch(l))
A .
“a11
B . firstParendPosition),
C im
Position
Position
D . Memento)
opaque)
2 8
. Object
. Java
Constraints
29 Color Date
A.Coloi-

GridBag—

RGB (

/
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/ . RGB
HSB ( / /
Date
B .
(

30

A. Clientl “ ” Client2 Client3
Client4 “ 7 Person
B .
9

31
B. Java

33 Swing
A .

Java
B .
. \ ) A
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34

Machine Robot report()

35
A .
B . Machine Line

30
A .

ArraylList, Queue
delegate) Queue

37 Gt (
B. Purchase cost) days()
C. Cart item() shipping()
D. item() shipping()
E .

38 Swing Tree
A. TreeModel JTree DefaultTreeModel

TreeModel, JTree DefaultTreeModel
B . JTree javax.swing
javax.swing.tree
JTree

C .
. TreeModel JTree javax.swing.tree

javax.swing
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javax.swing.tree

JTree
. TreeModel
javax.swing javax.swing.tree javax.swing

javax.swing.tree

Robert Martin
Agile Software Development:Principles, Patterns and practices

D .
J2ME
Object,

11

39 Cevlriter

where) how)

D .

40  CheckingAccount
A. CheckingAccount Transaction

42

/ ;
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B .
c. |/
12

4 4
A.
B .
C.

D. Java

TableModel

wrapping)
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45

A .
MutableTreeNode
userObject,

46

A . final
( Introduce Local Extension)

B . String final

47
B. Enumerator
C .
D . hasMoreElements() nextElement() )
isvalid(),

4 8

Java
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50
A .
e |ID

DaysTimes

) +

+ +

+
Schedule),
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+) Fowler
*)
* + +
+ + + +
John Smiths
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B .
. Course: Name ( ; Offering 1D (
Name ( +OfferinglID ( ID)
. Course Student ID
. Student
ol
A .
. createO
. find() update()

Course Offering

B. create() all) fmd(
update()
52
B .
53

ID); Schedule
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JDBC

o4

595

56

58

Martin Fowler

59

60

Player

61

62

Scott Ambler

StringBuffer,

if
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15
{7
B .
80
tostringO
8 4
8 8
A . StringQuery
B . Set

StringQuery

C . Interpreter) matchesIn()
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B .

C .

16
a

A .
e« Table
e Card

e Table Card

e Table Card
. Card

. GUI

Decorator)

GUlI
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4
. Card,
. Table
e costLabel cost
« lastX/lastY x/y getx()/getY()
- Y Int
. Int
. BorderLayout
switch
* rotateCost() if
e Background
/
. budget
« (Tabic
Null) O
« Table Background

Table

Background

tabs

Background

Table

switch

Background



Card Background

Table

ContainerListener

updateCostO

BoXx

Background

92

rotateCost()
walk)
New doClick()
Card

moveToFront()

UpdatecostO
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GUI

93

A

budget tabs

96

97

98

doCHck()

Plan

Cost

102
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103 Background
PlanningGame
Backgrmmd
ContainListener, Background ContainerListener, 3
104
PlanningGame updateCost()

105

makeBnttonO

106 Card Background

Background

107

resetSelectionO

109

F . GUl

110 —
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Java

Borland Together
CodeGuide
Eclipse

Idea

JavaRefactor

JBuider
JFactor

JRefactory

Refactorlt

Transmogrify

XRefactory

Borland

Omnicore

IntelliJ

Borland

Instantiations

Agris

Xref—Tech

Java
UML
IDE
IDE
IDE
jEdit

IDE

JBuilder
VisualAge
Elixir JBuilder
NetBeans
JBuilder
JDeveloper
NetBeans Sun
ONE Studio
JBuilder
Forted4Java
Emacs JEdit

XEmacs

www.refactortng.com/tools.htmi

URL

www.Borland.com

www.omnicore.com
www.eclipse.org
www.intellij.com
plugins.jedit.org/plugins/
?JavaRefactor
www.Borland.com/jbuilder

ww w . instantiations.conmvjfactor

Jrefactory.sourceforge.net

www. refactorit com

transmogrify.sourceforge.net

www.xref—tech. com


http://www.Borland.com
http://www.omnicore.com
http://www.eclipse.org
http://www.intellij.com
http://www.Borland.com/jbuilder
http://www.instantiations.com/jfactor
http://www.xref-tech
http://www.refactortng.com/tools.html%e4%b8%ad%e7%bb%99%e5%87%ba%e4%ba%86%e4%b8%80%e4%b8%aa%e5%b7%a5%e5%85%b7%e5%88%97%e8%a1%a8%ef%bc%8c%e9%99%a4%e4%ba%86%e4%b8%8a%e9%9d%a2%e7%9a%84%e5%b7%a5

Add Parameter ( )
Change Bidirectional Association to
Unidirectional (

Change Reference to Value (
Change Unidirectional Association to
Bidirectional (

Change Value to Reference (
Collapse Hierarchy (

Extract Class (

Extract Method (

Extract Subclass ( /*

Hide Delegate (

Inline Class (

Inline Method ( )

Inline Temp (

Introduce Explaining Variable (
Move Field ( )

Move Method (

Parameterize Method (

Pull Up Field ( )

Remove Parameter (

Change Unidirectional Association to
Bidirectional (

Change Value to Reference (
Change Bidirectional Association to
Unidirectional (

Change Reference to Value (
Extract Subclass ( )
Inline Class ( )

Inline Method (

Collapse Hierarchy (

Remove Middle Man (

Extract Class (

Extract Method (

Introduce Explaining Variable ( |
Inline Temp ( )
Move Field (

Move Method (

Replace Parameter with Explicit Method (

Push Down Field (
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Pull Up Method ( )

Push Down Field ( )

Push Down Method ( )
Remove Middle Man ( )
Remove Parameter (

Rename Method (

Replace Delegation with Inheritance (

Replace Inheritance with Delegation (

Replace Parameter with Explicit Methods

(
Substitute Algorithm (

Push Down Method (

Pull Up Field (

Pull Up Method ( )
Hide Delegate (

Add Parameter ( )
Rename Method (

Replace Inheritance with Delegation (

Replace Delegation with Inheritance (

Parameterize Method (

Substitute Algorithm ( 17
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Fowler

Cl

C2

£

dataForModel
DataForView

modelMethods()
viewMethods()

Cl

C2
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+m()
\

ImO{

before();

aQ
b0
after();

Cl
field

C2

Cl

C2

Cl
fieldl

mlQ)

C2
field?
m2()

Cl

C2
field

Cl

C2

{
before();

extractedO
after();
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