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RITEX—RBU T/ INEARER: #(2R. A& BrY. BRLER. R, LHABFIEXIR
&0, EPRXEcHEaEIA TN GH:

HREI{ZFR (Pattern name)

*[aJ&& (Problem)

fRIRTTZE (Solution)

5 (Consequences)

=]: )

RERMGEIET, EFRAEIEKEMEE. ARERT4HPE. Y Rt ERE. REEESH
EHAYHkE. RIHERNEAR TIER (M) . BEBEEFN:

(1) KEBERY: RIERIIRERIR. FRSRES,

(2) HSrnEts: EMRIERDElE, ETEMERRIPIEER,

(3) BTy et BPSFEIBINFAIIOEERTS, IFERISEESE, M4,

(4) ISt BPBFR(IFEBINFINGERS, MRFKAIINRERERN,;

(5) EIEFENERR. (RBSHIFIL.

ba S

RIEEBR (REXEARMHARY) 815 eIEE (Creational), £5H9EY(Structural)fIT/9EL
(Behavioral)=#t:

- QI BURE T ERT AN,

« RS FER T ERENIRNAS.

T HAENER EER T RA RSN S B R BB D RS,

ERHENEEE(F (GOF95) H, RIHEIMNARRIAER D N=1RAIEE
Bl BRIV S BN T HEURT

RIEEIREE D, HERTRERATIR
RET RN FERZANRR, REXRBEIWEEY, 2SN, ERFENZIERE KT
SRR AMENRERIXR, XEXREETHZIZTEZMNR, BEEISMT

MEMES EFRR, JUFFRARIVERERM RS, Al SstEzl RigipLeh TR AR AR
U, MARSEIEETISE R EE



GOFigittaE=:

i FENVH 1 ) E R HE A ZE I RIEL R, T N RELR
— PRIl
K s * i
J\Hﬁ Tr)] f?&*}.,ft: ( 2 ) LEE%&* 3_1'1: Tﬁ,*ﬁ}]f?&*ﬁﬁ
Hf\ ] 'ﬁ$)-.ft
R IR AT I
Wi bt 59 it
5 TRt jﬁ{:ﬁi o ;;f,;ﬁ; i
eI e A ”
x‘l%‘\ﬁﬁ J—%Tﬂ.!*ﬁj_t fﬁ Lﬁﬁ) :T't LnrJQTJ.,:_Ft
Pyt SR i
~ s pHER RARER
IRERAE AR T
U I & 1 2
23RNy
BlERE
T AEER eI # BfEX #2EEEX [REER
LEHIRIRT
EfcestErl  FisSEl AEEX NTEEX sl 26%0 =oEl
T REMER

RIERI RRDARN MRERD ERFRE SEHE adRN
BERE KSR NEERl PNEtEl BEsSE

BIERBMR
FESREIERISORE, ST ThILRE

(1)ILJ (Factory Method i&z\,: RERERENBIENSHNATIZEO, MFENRRERERTSR,
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(2RI (Abstract Factoryi&z{,: A— N =mikRERE—RIeIEEO. SFEEX I miERE—
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(Q)@Ei&E#E (Builder) #x: BEINREESERTRDE, FHENIEIETCEAENER. T
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1. I #&x{ Factory Method Pattern
[ EX—P BT OEENSRAEO, ILFRRELHIB— R, F—PRRITAHIDREIE T |

e

— AR T, WRURAEHZAAET)

A LU T S LR R — A LA

<<interface>> ‘ | Factory j

Product +factoryMethod()
+anOperation()

‘f

[ ConcreteProduct ]* """""" { ConcreteFactory
l +factoryMethod() J

— MR, AT BLIRA 2 A B R
S

Ky S 4

(1) BIENRZEIIGERFIECIENRIER, BMBIBR FAEAZILER, EWMTHF—
IS FE—MERNSR, BEAFIUEMIERAEIRMUAART, FERRDIREXD
M HF— D EERIERER, XMER TAnewzEfHHAEE;

(2) FEEBRBIEFE—RYIZE: FTERITHFIEENSRIINRE, FERERERBF
XIGREH; EEMFENR BT ERN—EHEINRENIR. EXEER, FIRATELME—
TR, MAMUNE— MR, ATEESEMF X LSRN SREIETE, A5IANTT &

(1.1 IrENpss5E

Product: FR/RMIR ™, & ™ miJ#EEH;

ConcreteProduct: F/xEAKF= N, SZHProduct$% [

Factory: F/R#ZR T.) , # B T) JrikfactoryMethod(), i&[A—/ ProductkM %} % . Factoryth
AILAE — AT J7iE s SE I, &[5l — N6k 45 ConcreteProductXf & ;

ConcreteFactory: Fom HAAT) , LR L) 0, EEXT) 77k, g/ midH, &E—A

ConcreteProductSL 47
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V—HEEHERS: IKITEETCRE, SHFCRNEES
v'FileLog
v'EventlLog

// LogFactory3s
public abstract class LogFactory

{
public abstract Log Create();
}

// EventFactory &
publicclass EventFactory:LogFactory

{

publicoverride EventLog Create ()

{

return new EventLog () ;

}
}

// FileFactory £
publicclassFileFactory:LogFactory

{

publicoverrideFilelLogCreate ()

{

returnnewFileLog() ;

}

}

(1.3) I R ERiRiER



public class App
public static void Main(string[] args)

{
LogFactory factory = new EventFactory();

//FileFactory factory = new FileFactory();

Log log = factory.Create();
log. Write();
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2. R T 1830 Abstract Factory Pattern
EX
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+ 1 Client | +
<<interface>> <<interface>>

AbstractFactory AbstractProduct

+createProductA()
. +createProductB()

7

[ ConcreteFactory ] l

+createProductA()
+createProductB()

ConcreteProduct ]

2 NHERIMEANS5E

AbstractFactory: 75 B0 #h 55~ 0 S B /e 0
ConcreteFactory: SZILE & B AKX R A 1E
AbstractProduct: N—2/= Xt GBI — N0
ConcreteProduct: & S — /MR AR T G 2 (1) 7 & X &
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(2) B& (Composite) #&Eo,: EX—MzEO, FzEFRE—xR, BILUAMNAFSMERE—XI5E
BRI SRR ;

(3) I (Decorator) #=I\: EXIRIEHNEIMNYIRSE, BFGE— MR LEITY, <&
HIfgE;

(4) R (Proxy) &z\: ERHEHRSHS, BENSEIMRETEHMNSERMEE, mAE
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Fa;
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FRENERE, EFRREZ TERTEE, INUART FREPRZENTIE,
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PRAFCRAER T RIBNFIEIB AR,

MR (Facade) ER
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(2) k% PR S MR K EARSLIA 2 KRB, AR T RN
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(2.3)MR (Facade) tEzURIARIIF
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ANPR 1% PR T R SR

1T HBHRR,
ENRRANBLTAZBIERXER, FEUERCRITRA— M e

(LB (Template ) #Es: EX T —ANHELE, HFAFTRA AR AP REMLI. 7K
FEANAR FR I R IL T, W E e Rk LB IR,

(2)M%# (Observer) RiF: & T X G ZIH —Xf 2 HIKHE, 253X DX R PBRIRE K A2 AR I %,
AR EZBER, AL R

(3)iE0T (Iterator) HiaX: AL —FITILMFH —DMREWNRPEATTR, XA T FREIZ
ZHI NS ;

(4)711E#E (Chain of Responsibility) iz 1RZ X G HIAE— AN GO0 T — AN GA0 51 F i 5
ARG B — 5k 8. RN LAH, HEREERE DM RIGE LB IER. RERXMEFRKZ
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(5)RZE (state) #Ea: FVF— A Xt R77EH A MRS SR KRR AZ AT, IARKPRES, AF
AT A

(6)Vi & (visitor) #:: Rom —MEMTRNREM P E THIRE. TUENSLE S ITTRN
R HT IR T % AT T 13X 2 T8 3 H W A

(7) B4 (Interpreter) zl: A —MET, EXNEMWEEN LR, X NMEELS, X
AR S FZ R R R RE S P AT

(8)H ¥ (Mediator) Hizt: Ml — DXt R REE — BRI RZH

(9)5Kms (Strategy) . & X —AFL, KHANFIRAMEIGER, FFHMEENIZ AT AL H. 5§
M A% QA0 3K 6 SRV A 2 7 i A PR AT D Ik E 5 EL AN RE i AR Ak

(10) % &% (Memento) M. FEANBIAEBEIMEMATR T, MR DWW EHNERES, HEZNRZ
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(11)#r 4 (Command) 3. RKiER LK HSHE KM DR, fFEdnr @ kEEMZEWER A, 7
LUK I 2535 SR HEBA BT sk 3 R H &, LA SRR AT HleH #4F

EEE (Observers) &z

[ EXHREA—FI—WSHURIRR, FEEEFIS—IHNREERE, VKRBT ERNRESE
BN EENEH |

BREDEIN—RIIEEIMERIREBEE—EARE:
EEAEPRXIIRIAR—EE
PNUERF—EMEMESRETRE, JeFEETERL

IREEHRERM T REENSRINSREE, MERNSENSRU S ESHENARAF R E.

<<interface>>
Subject

notifies >[ <<interface>> 1

+attach(in o : Observer) Observer
+detach(in o : Observer)
+notify() l +update() J
' ConcreteSubject 1 | ConcreteObserver
observes
-subjectState - -observerState
+update()

il
R

EMIREFI—M—SHKIIARR, S—TMIRIPRSRESZR, AT ERNRESEE
BRI B o
ERnE
(1) B A GBI BT I, — 7 R T 53— 7 T8 o F5 3 B 10 0 S0 e LA AT AT DA g
AR 5
(2) ~AMHRMBEHERM BRI ER R, ERREREE 2D R 50

(3) AR RUABHICER R, T8 URBBE R E M QR B2, IR n § R
B

(2.1)MME2E (Observers) 1&ELRILES



Subject observers Observer
Attach(Observer) Update()
Detgch(Observer) for all 0 in observers { N
Notify() o-----1 --|  o->Update()
}
4 ConcreteObserver
N
- subject = =
o- -} - { observerState =

ConcreteSubject Update() subject->GetState()
GetState() ©---F-1 ; N observerState
SetState( return sub;ectStateﬂ
subjectState

(2.2)MERE (Observers) ERXHS5E

Subject: MM, HIH M E KX &
Concrete Subject: HEARH M Ex R
Observer: i % 1M 43

Concrete Observer: H &M% #H

A EUREEFR, Subjecti@iFAttachfIDetach/T AR IIEMBRFTEEAMERE, FhEid
NotifyiH {785, 1B P NEREMNRBIGHIVRE

(2.3)MEEE (Observers) t&EzXRIRIFRG]
PEFRAL A iG55, 224 7 2R 0E YT AT 2 0 i S 5 5 DU 76 A& I B I 3R 4T

XA AT, 22— MENEEE (Subject) , AR HEMERERMWEE.
R A DR TR R T s - I G X & - Bl B S P B S ) VA= R R TR

0= Observer Clnt o Subject
+ update | : wvoid + main (Stang args[) :wvoid I ::;ﬁ?g;:;ﬁr?l :::
é‘ + nolice | 1woid
E Teacher
Student - phone : Sting
- name : Sting - students : ‘ector
- phone : Sting + <<Constructor>> Teacher ()
- teacher : Teacher i - B <<Implement>>  attach (Observero) 1 void
+ <<Constuctor>> Student (Sting name, Teachert) I :::::::x:::: :::?oihombsefw' 0) Wzig
+ show () :void : ; i
+ <<implement>>  update () : void : ;3:::22 [;lnng phone) :;:._:g
: S

(2.4)MERE (Observers) EXRIKHEDIF



(1) NHI37 o0 BRI P SR, T HL Ao 5 ) B sh 25 7T AR
(2) X=X GAREHIEF, F B AZN G ZR B O Bl 50 45 HoAt ek 50 A 75 220008 H At R
2

A=

(1) SubjectfIObserverZ [BIZIMBERY, AILIZ BRI

(2) SubjectfERIE EEAIRY, FT/AIBEEMAIObserver, Observerf] LB R EEEEIT A
SubjectAYiEH]

(3) ERER. KBS

TRpE

(1) MEESERIBXETBE, BiYneeL IR

(2) WNER—/ SubjectifiAEObserverJFEHNE, E FBEHHIIHRRIBESB R AR
IEXF (Iterator) #H3

[ BRE—FERBE—NBENRPENTTR, MYXABEEIZNRAEPET |

EES
BYSIRENE, SAREMMEILCZBIAEEIEE, NMEL— MRS SRINSRNES;

EEVSMERNAR: —BEFEREREEE —REHNEREE. NMKREE, RIENNRIMESR
B, MEERETEMN, XEUTSEN.

BEHTADBELR, mRA—MERER, SIIRMBHESREPEIENIRITA.

# | Client J +
<<interface>> <<interface>>
Aggregate Iterator
{ +createlterator() I l +next() J
[ Concrete Aggregate I [ Concretelterator |
l +createlterator() : Context ] l +next() : Context I

== g
BE=E

ERF R H BBt — DA, R FE D R EXN R &N TR TE, EARE
xR A R IR
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(3.1)i%A8F (lterator) 1RIAYLSHS

/ Iterator Pattern
Client
main()
Aggregate Iterator
~Createlterator() ~First()
AN ~Next()
+1sDone()
=Currentltem()

Iterator
ConcreteAggregate <
~ =First()
HCreatelterator() @ [r———====——- L Next()
—IsDone()

K ~Currentltem()

(3.2)iEXF (Iterator) HEXRISEEH

Iterator: & XUy inl Al i 76 % 1) 4% M

Concrete Iterator: SZHLIEARZEE:M

Aggregate: & X BEIEREX RN

Concrete Aggregate: SZILONEEACAMHE O, IR [A] B A4 %k AL 1) — A SL 4



BH—iRE
£5, £&%
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ERER,
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SRFTENHIK

public class Course

{ private String name;
public Course(String name)
{ this.name =name; }
public String getName()
{ return name; }

}
1B E E SGER AR
public interface Iterator<E>
{ Enext();
boolean hasNext();

¥
HFIIER RN
public class Concretelterator<E> implements Iterator<E>
{ private List<E> list;
private int cursor;/ 3
private E element;
public Concretelterator(List list)
{ this list = list;}
public E next()
{ System.out.print( X f iz E+cursor+”: ),
element = list.get(cursor);
cursor++;
return element;

}
public boolean hasNext()
{ if(cursor > list.size()-1)
{ return fasle ; }
return true;

}

}
JIBIHTRAEEE A CourseAggregate 12 [
public interface CourseAggregate
{ void add(Course course);
void remove(Course course);
Iterator<Course> iterator();

}

(1SRRI
public class ConcreteCourseAggegate implements CourseAggegate
{

private List courseList;

public ConcreteCourseAggegate()

{ this.courseList= new ArrayList(); }

public void add(Course course)

{ courseList.add(course); }

public void remove(Course course)

{ courseList.remove(course); }

public Iterator<Course> iterator()

{ return new Concretelterator(courseList); }

public class test

public static void main(String[] args)

{ Course 00 =new Course(“T [ X} £.);
Course db =new Course(“ $(#E 7);
Course java =new Course(“Javafi /¥ ¥ it”);
Course se =new Course(“HfF Ti2");

ConcreteCourseAggegate cca=new ConcreteCourseAggegate();
cca.add(oo); cca.add(java); cca.add(db); cca.add(se);
printCourse(cca);

cca.remove(db);
printCourse();

public static void printCourse(ConcreteCourseAggegate tcca)

Iterator<Courese™> iterator =tcca.iterator();
while('iterator.hasNext())
{ Course course=iterator.next();
System.out.println(“¥E 2 4 i +course. getName())
}
¥
)

(3.3)iEfXF (lterator) {EXAIBB IR
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public interface Shape

{
public void draw();
}

public class Circle implements Shape

{
public void draw()

{ .. INEOHRER
}
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public interface Shape

{
public void draw();

public class Circle implements Shape

{
public void draw()

}

{ .. /AEIEESTRIREEFIRERE )

public interface Shape

{
public void draw();

public class Circle implements Shape

{
public void draw()

{... /INREOFRER )

}

public class myCircle extends Circle

{
public void draw()

{ .. /MEEEDTRIRMEFIREE )
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public interface Shape

public void draw();
}

public class Circle implements Shape

{
public void draw()

public mterface Shape

public void draw();
}

public class Circle implements Shape

{
public void draw()
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public interface Shape

public void draw();
¥

public class Circle implements Shape

{
public void draw()

{ .. /AEDHSEEE ) { .. /MEEEHTSIRESFEEE { .. /MELFRER )
} } }
public class myCircle extends Circle
_ v {
NE] @ éﬁ 7 i&ii E/Hf‘? public void myDraw()
{ .. /MEEEATRIRRSFSEERE )
}
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Computational Rectangle Graphical
Geometry + draw( ) T Application
Application +area( ):double i
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Application P
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+area( ):double +draw( )
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public interface Course
{ public void selectCourse(); }

{

}
{

}

public class Student /JE/Z

public void selectOO()

{ System.out println(“I£ g X RIRE"): }
public void selectDB()

{ System.out.println(“3E & IR ERE"),

public static void main(String[] arge) /S E

Student zhanghua = new Student();
zhanghua.selectOO();
zhanghua.selectDB();

A 5 &k T A
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public class Student /JEEJZ

{
public void selectOO()

{
{ System.out.printin(“YE4E EEITRIRE"): }

public void selectDB()
{ System.out.println(“3E{& IR E
public void selectSE()
{ System.outprintln(“¥E M4 TRIRE"): )
¥
public static void main(String[] arge) /= &
{
Student zhanghua = new Student();
zhanghua selectOO();
zhanghua selectDB();
zhanghua selectSE();

W) )

public class OOCourse implements Course

public void selectCourse()
{ System.out.printin(“¥&{&EE 3 RIEE"), }
}

public class DBCourse implements Course

{

public void selectCourse()
{ System.out printin(EEHIEEEE); }

public class SECourse implements Course

public void selectCourse()
{ System.out.printin(“3E &R T RIFE"); )

public class Student

{
public void select(Course cc)
{ cc.selectCourse(); }

public static void main(String[] arge)
{
Student zhanghua = new Student();
zhanghua.select(new OOCourse());
zhanghua.select(new DBCourse());
zhanghua.select(new SECourse());
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public interface Animal

{
public void eat();
public void fly();
public void swim();

}

public class Bird implements Animal

{
public void eat() { }

public void fly() { }
public void swim() { } // % &%k
h

public class Dog implements Animal

{
public void eat() { }

public void fly() { } //z &4k
public void swim() { }

}

)N B RAFHR
PN RRTRAT?

public interface EatAnimal

{

¥
public interface FlyAnimal

{
¥
public interface SwimAnimal
{

i

public void eat();

public void fly();

public void swim();

class Door{
public:
virtual void Lock( )=0;
virtual void Unlock( )=0;

virtual bool IsDoorOpen( )=0;

b

IEINThRE: NRIFTFHEER, BMakE.

public class Bird implements EatAnimal,

FlyAnimal

{
public void eat() { }
public void fly() { }

h

public class Dog implements EatAnimal,

SwimAnimal

{
public void eat() { }
public void swim() { }

b
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class Timer{
public:

void Register(int timeout,TimerClient* client);

Y

class TimerClient{
public:
virtual void TimerOut( );

Y
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<<mterface>>
. TimerClient

Timer

+Timeout

i

Door

T

TimedDoor
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class Timer{

<<interface>>

public: Timer TimerClient
void Register(int timeout, int timeOutld, TimerClient* client); +Timeout(int)
I8 5

class TimerClient{
public:

JAY
virtual void TimerOut(int timeOutld );
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Form1 Form2 Form3 Form4 Form5
Controller1 Controller2 I
DAO1 DAO2 DAQO3 DAO4

public class Course

{
}
public class Student
{
public void queryCouseList(List<Course> cl)
{ System.out.println(" 2% & +cl.size)+* [ TIRTE")}
}
public class Teacher
{
public void getStudentCourse(Student ts)
{
List<Course> studentCL=new ArrayList<Course>();
/R
ts.queryCourseList(studentCL);
}
}
public static void main(String[] arge)
{
Teacher zhaoyun=new Teacher();
Student zhanghua=new Student();
zhaoyun.getStudentCourse(zhanghua);
}

public class Course

{

public class Student

{
public void queryCouseList(List<Course> cl)

{ System.out.println("2 & & +cl.size()+ [ TIEFE")}

public class Teacher

{
public void getStudentCourse(Student ts)
{
List<Course> studentCL=new ArrayList<Course>();
/A
ts.queryCourseList(studentCL);
}
}
public static void main(String[] arge)
{
Teacher zhaoyun=new Teacher();
Student zhanghua=new Student();
zhaoyun.getStudentCourse(zhanghua);
¥

REZFHFEKRERFZRSET 2V ITRE

Course
Teacher Student
getStudentCourse queryCourseList
Test
main()

public class Course

{

}

public class Student

{
public void queryCouseList()

{

List<Course> studentCL=new ArrayList<Course>();

System.out.printIn(” 2 1% {&“+studentCL.size()+" [ JIRFZ")}
}

public class Teacher

{

public void getStudentCourse(Student ts)

{
ts.queryCourseList();

b
}
public static void main(String[] arge)
{
Teacher zhaoyun=new Teacher();
Student zhanghua=new Student();
zhaoyun.getStudentCourse(zhanghua);

}




Course

T_‘

Teacher Student
getStudentCourse queryCourseList
Test
main()

public class Course

{
H
public class Student

{
public void queryCouseList()

{

List<Course> studentCL=new ArrayList<Course>();

System.out.println(’ £ 1% & +studentCL.size()+* [ TIRFE")}
}

public class Teacher

{

public void getStudentCourse(Student ts)
{
ts.queryCourseList();
}
}
public static void main(String[] arge)
{
Teacher zhaoyun=new Teacher();
Student zhanghua=new Student();
zhaoyun.getStudentCourse(zhanghua);
}
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DBUtil

+ getConnection () : Connection

StudentDAO TeacherDAO

+ findStudentByld (String id) : StudentDTO + findTeacherByld (String id) : TeacherDTO

+ findAllStudents () : List + findAllTeachers () : List
+ save (StudentDTO student) :int + save (TeacherDTO teacher) : int
K
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NewDBUIil

+ getConnection () : Connection

Test
DBULil
+ getConnection () : Connection main()
StudentDAO TeacherDAO
- dBOperator : DBULil - dBOperator : DBUil
+ setDBOperator (DBUtil dBOperator) : void + setDBOperator (DBUtil dBOperator) : void
+ findStudentByld (String id) - StudentDTO + findTeacherByld (String id) - TeacherDTO
+ findAlIStudents () - List + findAlITeachers () - List
+ save (StudentDTO student) sint + save (TeacherDTO teacher) -int
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Note: Assume all durations are in days.

Path1:  A-D-H-J  Length = 1+4+6+3 = 14 days
Path2:  B-E-H-J Length = 2454643 = 16 days
Path3:  B-F-J Length = 2+443 = 9 days

Path4:  CG-I-) Length = 3+6+2+3 = 14 days

Since the critical path is the longest path through the network diagram, Path 2,
B-E-H-J, is the critical path for Project X.
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