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class CDrawObj : public CObject

;

{
/I Attributes
CDrawDoc* m_pDocument; // owner

virtual int GetHandleCount();
virtual CPoint GetHandle(int nHandle);
virtual HCURSOR GetHandleCursor(int nHandle);
virtual void SetLineColor(COLORREF color);
virtual void SetFillColor(COLORREF color);
// Operations
virtual void Draw(CDC* pDC);
virtual void DrawTracker(CDC* pDC, TrackerState state);
virtual void MoveTo(const CRect& positon, CDrawView* pView = NULL);
virtual int HitTest(CPoint point, CDrawView* pView, BOOL bSelected);
virtual BOOL Intersects(const CRect& rect);
virtual void MoveHandleTo(int nHandle, CPoint point, CDrawView* pView = NULL);
virtual void OnOpen(CDrawView* pView);
virtual void OnEditProperties();
virtual CDrawObj* Clone(CDrawDoc* pDoc = NULLY);
virtual void Remove();
virtual void Serialize(CArchive& ar);
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class CDrawTool
{
// Constructors
public:
CDrawTool(DrawShape nDrawShape);

// Overridables
virtual void OnLButtonDown(CDrawView* pView, UINT nFlags, const CPoint& point);
virtual void OnLButtonDbICIk(CDrawView* pView, UINT nFlags, const CPoint& point);
virtual void OnLButtonUp(CDrawView* pView, UINT nFlags, const CPoint& point);
virtual void OnMouseMove(CDrawView* pView, UINT nFlags, const CPoint& point);
virtual void OnEditProperties(CDrawView* pView):
virtual void OnCancel();

// Attributes
DrawShape m_drawShape;

static CDrawTool* FindTool(DrawShape drawShape);
static CPtrList c_tools;
static DrawShape ¢_drawShape;

DrawTool )2 Ik 4t #4)

CDrawTool
CSelectTool
CRectTool I \ \ \

CP OlyTOOI kSelectTool

CRectTool

CPolyTool
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patterns

o EM:
— A physical arrangement of elements

— Repeating;with some degree of correspondence in successive trials or
observations

— e s, bR
— In the book “Design Patterns”, the design patterns are descriptions of

communicating objects and classes that are customized to solve a
general design problem in a particular context

— Design patterns represent solutions to problems that arise when
developing software within a particular context

o JUANE A

— idiom. technique. paradigm

pattern-5 framework
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Design patterntj framework(%%)

a framework supplies the infrastructure and mechanisms

that execute a policy for interaction between abstract

components with open implementations.

» frameworks are often said to abide by the Hollywood
Principle ("Don't call us, we'll call you.")

* Hﬁtfﬁ(

— Design patterns are more abstract than frameworks

— Design patterns are smaller architectural elements than frameworks

— Design patterns are less specialized than frameworks

framework Sjclass library

Pattern R AT 53 175 Ot

o KFpatterntlf 5T 1 7

— A Pattern Language, Christopher Alexander, 1977

— “Advanced C++: Programming Styles and Idioms”,
James Coplien, 1992

— “Design Patterns: Elements of Reusable Object-
Oriented Software”, GOF, 1995

— “Pattern-Oriented Software Architecture: A System of
Patterns” (&% 4 “POSA™) , GoV, 1996
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POSA: Architectural Patterns(1)

* Architectural Patterns are very high-level structural patterns.

* Also called “Conceptual Patterns ”

* From Mud to Structure: Organize components.

— Layers: Organize components into layers where layer i's services are
only used by layer i+1.

— Pipes and Filters: Divide the task into several sequential processing
steps -- the output of task i is the input of task i+1.

— Blackboard: Several independent programs work cooperatively on a
common data structure.

+ Distributed Systems :Handle distributed computation.

— Broker: Introduce a broker component to to achieve better
decoupling of clients and servers -- brokers accept requests from
clients and forward the requests to servers, then return the results
back to the clients.

POSA: Architectural Patterns(2)

« Interactive Systems :Keep a program's functional core
independent of the user interface.

— Model - View - Controller: Divides the application into processing,
output, and input. View and controller parts are usually observers
of the model via the observer pattern.

— Presentation - Abstract - Control: Divides the application up to
heirarchies or MVC-like components. Each component is
dependent upon and and provides functionality for the a higher-
level component. There is only one top-level component.

« Adaptable Systems : Design for change.

— Microkernel Encapsulate the fundamental services of the
application.

— Reflection Divide the application into a meta-level and a base level
to make the application "self-aware". The meta level encapsulates
knowledge of the system; the base level encapsulates knowledge
about the problem domain.

POSA: Design Patterns(1)

Structure Decomposition: Decompose subsystems and complex
components into cooperating parts.

— Whole - Part: Define a component that encapsulates smaller objects.
Prevent clients from directly accessing the contained objects, but provide a
interface for the aggregate.

Organization of Work : Components collaborate to solve complex
problems.

— Master - Slave The master divides a task among identical (but independent)
slaves, the combines the slave's partial results to arrive a solution.

Access Control : Guard and control access to services and
components.

— Proxy: Clients communicate with a representative (proxy) rather than the
target object itself. The proxy can perform pre- and post-processing to

provide validation checking, access control, remote object access, extra
computation, etc. See also Gamma et al's proxy pattern

POSA: Design Patterns(2)

* Management: Handle homogenous collections of objects,
services and components in their entirety.
— Command Processor: Extends Gamma et al's command pattern by
adding an explicit command processor

— View Handler: Separate the the management of views from the code
required to present or control specific views. Similar to Gamma et al's
Abstract Factory and Mediator.

¢ Communication :Organize communication between
components.
— Forward - Receiver: Contain all system-specific communication

functionality in separate components so distributed peers can
communicate without loosing portability

— Client - Dispatcher - Server: A dispatcher acts as an intermediate
layer between clients and servers. The dispatcher provides the
communication channel and a name service to hide physical locations.

— Publisher - Subscriber: Same as Gamma et al's Observer pattern.

Idioms
Also called “Programming Patterns”
Idioms are low-level patterns specific to a
programming language.
— Counted Pointer: Simplifies memory management of
shared objects providing reference counting.

LN

— Virtual constructor
— smart pointer

— handle/body

KT “Design Pattern”
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— Creational Patterns

— Structural Patterns

— Behavioral Patterns
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— Design pattern name, Aliases or Also Known As
— Problem, Intent or Goal
— Forces, Constraints, Motivation
— Context, Applicability
— Solution
« Structure
+ Participants
« Collaboration
« Implementation
— Evaluation, Resulting Context, Consequences
Related Patterns
— Examples, Known uses

creational patterns

* Abstract Factory(kit)

* Builder

» Factory Method(virtual constructor)
* Prototype

* Singleton

* * Finder

#ix 1: Factory Method (—)

¢ Aliases: virtual constructor
* Intent

— Define an interface for creating an object, but let
subclasses decide which class to instantiate. Factory
Method lets a class defer instantiation to subclasses.

¢ Motivation

— Frameworks use abstract classes to define and maintain
relationships between objects. A framework is often
responsible for creating these objects as well.

Factory Method# ()

» Applicability: Use the Factory Method
pattern when

— aclass can't anticipate the class of objects it
must create.

— a class wants its subclasses to specify the
objects it creates.

— classes delegate responsibility to one of several
helper subclasses, and you want to localize the
knowledge of which helper subclass is the
delegate.

i: virtual constructor

* intent:
- fEANEERT, B Eruntime O — MR,
MBI FRBARME, R T LRSI,
ff 5 0 S Y
* problem:
— MR B — AT, ANRNE DI B
BRGNS B
« Forces :
— BRGNS R, HORAT R 1
— Ll e e A G IR AE R
— B PIRAT INEA IR A S R 55




fdi: virtual constructor(%%)

* solution:
— fii/Envelope/Letteri # Handle/Body pattern
— HenvelopeB # handleti s BRI L PR 24 1R AE

o HiF:
- 1 i HfistreamB) &GRS 5
— 2 COMX%

Factory Method#2{(—)

¢ struct

Creator

FactoryMethod() - E‘
v t= )
AnOperation) & ------ product = FactoryMethod(

ConcreleCreator

ConcreteProduct

FactoryMethad() O-F-----—- ‘{ retum new Cor.:r’olc\’mducth~|

* Participants
— Product. ConcreteProduct, Creator, ConcreteCreator
+ Collaborations

Factory Method#5=(PU)

* Evaluation

— ZAME: AT DU S e N e, ST
(EREPELSA
— B s: 75 B CreatorHIAH R f¥)F 2 /E A factory methodft)
Bk, i RN PR 5 T Eereator Il TR A7 48, )
ARGFs AW, T2 —ANRIEK
« (1) Provides hooks for subclasses. %52 4factory methoddi& L
AL PR UUTERCH I, T LLAR RS S
PRBLT I JZ R, BT R
* (2) Connects parallel class hierarchies

Factory Method#%::{( 1)

+ Connects parallel class hierarchies

LineFigure

Factory Method#5{(75)

» Implementation
- (1) RFERTHRALERA 1S
— (2) factory method /¥4
— (3) Language-specific variants and issues
* SmallTalk, A%
o C++, {#iffllazy initialization}si A
— (4) Using templates to avoid subclassing

Factory Method#i (1)

* Related Patterns
— Abstract factory
— Prototype

« Examples

docs
Document  |sa——— < Application

Opent) CreateDocument(} Document* doe = CreateDocument(); o
Closal) NewDacumeni() g~ o Add(dac)

Save() OpenDocument() dor—=Open();

Revert()

I -

MyDocument F 777777777 MyApplication
CreateDogument() &rf-=-=----- «( retum new MyDocument .j




Fix 2 : Abstract Factory(—)

o Aliases: Kit
« Intent

— Provide an interface for creating families of related or
dependent objects without specifying their concrete
classes.

* Motivation

— N TR TERAHRBCE A B B TAE, &)
XA T QIR LR R D (). & H
T IR TR, R RAARI A,

Abstract Factory(—.)

« Applicability, Use the Abstract Factory pattern
when
— a system should be independent of how its products are
created, composed, and represented.
— a system should be configured with one of multiple
families of products.
— a family of related product objects is designed to be
used together, and you need to enforce this constraint.
— you want to provide a class library of products, and you

want to reveal just their interfaces, not their
implementations.

Abstract Factory(—)

* Struct
Glent
CrastaProducial)
e
A
[ Foo |
CreateProdual) | CrestaProductAl)
GroateProductB) | CreataProductB)

. Panicipaﬁts:

— Client, AbstractFactory. ConcreteFactory. AbstractProduct.
ConcreteProduct

* Collaborations

Abstract Factory(Jl)

« Evaluation
— Hfactory method(1J ¢ &

« %A Mactory method & 7F
« factory method— & f&:virtual[f]

|

ProeEt el

teenl Productsz

Abstract Factory(f1)

+ Evaluation(£%)
— R
« factoryffproduct R BLE BT K, 738 7 Bk
* 5 T Hproductik
o SRAIEAS A 2 18] (g productA B AN T4, RIARIE
products[]—#
e
» factory S B 754 H X Wproduct¥ H . S IHT )
productFh A ELER A, LI F factory UL,
2L E SRR S

Abstract Factory(7<)

* Implementation

— Factories as singletons, 5/ product/i%{E1E H 753
—Mactory X St LL T
Creating the products, % J-productiii LL# £ (1% 4,
] LU F prototype i sk SEEIX Y factories, AN
XA AN AT A 2200 ¥ product J AR A% FH
— concrete factory class

— Defining extensible factories, %I X} Evaluationh$#31frik
H M SEH AR Fifactory [F3E I A/ Rl JEME




Abstract Factory(-£)

* Related Patterns

— Factory Method. Prototype . Singleton
» Examples
— WidgetFactory

ffi: COM [fclass factory

o M PWIFIEK: factory methodFlabstract factory
— IClassFactory Zabstract factory[f[41 1
— Createlnstance /& factory method
— X FHE—/~coclass, class objectiif /& Concrete Factory,

— 4G AR I SH% D TUnknown,  COMM 4URITIE
concrete product

— IPSFactoryBuffertt Jtabstract factory1J4%
« il factory method |5
— R BRGNS, N
— ConcreteFactoryth, & —/ concrete product, FTLAn[ LA K
IIVFZ R, b, PSRRI

#i3{=: Builder (—)
« Intent

— Separate the construction of a complex object from its
representation so that the same construction process can create
different representations

* Motivation
— FESRANBRIMIE R, ARVFRIF RS R RERE BT
MR TE R
— “HikRE R
* Applicability, Use the Builder pattern when

— the algorithm for creating a complex object should be independent
of the parts that make up the object and how they're assembled.

— the construction process must allow different representations for
the object that's constructed.

Builder ()

¢ Structure

builder
e

ConcreteBuilder =-=-=-- -1 Product

BuildPart)
GetResult()

« Participants

— Director. Builder. ConcreteBuilder. Product

Builder (=)
¢ Collaborations

aClient aDirector aConcreteBuilder
|

new ConcreteBuilder ! !

Construct() BuildParta()

BuikdPartB()

BuikdPartC{)

GetResull)

Builder (JY)

¢ Evaluation

— It lets you vary a product's internal representation

— It isolates code for construction and representation

— It gives you finer control over the construction process
» Implementation

— Builder interface(Assembly and construction)

— Why no abstract class for products?

— Empty methods as default in Builder.
« Related patterns

— Abstract Factory

o DXA: (1) builder EAEMIERERE, )P IR M4 5
(2) builderfait 142 & 440 %




Builder (11)

» Examples
— readers. parsers. converters
— the persistence of OLE documents

oo
e ———
T CGanvartFontChangsiFor)
H ConvertParagraphi)
oyp— A
i e I I ]
ilr-»ConvariChasectorLChar | ASClIConverter | TeXCanverter TextWidgetConverter
-
b GetTeXTexi() GelTextWidgst()
o | b e | el

A PU: Prototype(——)
* Intent

— Specify the kinds of objects to create using a
prototypical instance, and create new objects by
copying this prototype.

¢ Motivation
— LLANCAH IR SR A, Sl ek BRI S, EH
TIGBT R BRI, B GRS B LR A Dok 5T,
TS BRI il g At 5 E A B TR
Applicability
- PRI E RS T RGN
— 7 AL A runtime I AR 8 [T T
— T BN SproductZ K TAT Fifactory )2 IR

Prototype(—)

* Structure

p = prototype->Glone()

[ cnen & N |
: :

retum copy of seilﬁl return Gopy of ss\lw

— Prototype. ConcretePrototype. Client

* Participants

* Collaborations

Prototype(=)

« Evaluation

Adding and removing products at run-time
— Specifying new objects by varying values, F#{EZR S 2% H
— Configuring an application with classes dynamically
— BER: A productZ LS I Clonedf A
— XFCHEFRIONAE L CrFiclass AN first-class objects
* Implementation
— Using a prototype manager
— Implementing the Clone operation
« shallow copy versus deep copy
* Save & Load
— Initializing clones
- Wi BR I

Prototype(/)
* Related patterns
— Prototype 5 Abstract FactoryfE4E S A H. 35 4+
— factory method
« Examples
— DrawCli(/"5¢42), music editor

b = prolotype->Cioncl)

while (usor drags mouse) (
s Draw(now posiion)

insertp nto arawing

=
retum copy of sef

#ixT: Singleton(—)
¢ Intent

— Ensure a class only has one instance, and
provide a global point of access to it.
* Motivation

— It's important for some classes to have exactly
one instance.

« Applicability, Use the Singleton pattern when
— there must be exactly one instance of a class, and it must be
accessible to clients from a well-known access point.
— when the sole instance should be extensible by subclassing, and

clients should be able to use an extended instance without
modifying their code.




Singleton(—)

* Structure

Singleton

]
static instance() ©---q-----—--—- Tetum uniquelnstance
SingletanOperation)

GetSingletonDatal)

static uniquelnstance
singletonData

* Participants
— Singleton
» Collaborations

— Clients access a Singleton instance solely through
Singleton's Instance operation.

Singleton(—)

 Evaluation
— Controlled access to sole instance
— Reduced name space
— Permits refinement of operations and representation, fLif1Zfk
— Permits a variable number of instances
— More flexible than class operations (static member functions in C++)
— IXPfUEAR LA 3 T Object-Based H RVF 2 15 1
« Implementation
— Ensuring a unique instance
o % LE{{i lazy initialize
« {{iHglobal/static objectf{Jik i
— Subclassing the Singleton class

Singleton(PU)
* Related patterns
— Singleton 5 FABEI BB FEAT I, TTLAH
singleton R SEIICAMAIA A1 (1% %o {WHE Abstract
Factory. Builder. Prototype®.
LA TAE I PR R R, BT CAAEYF
Z AL T singletont$ExC LU AT I FH 75 5t

» Examples
— MFCH [JCWinAppik /£ 2552 flthe App

BN /N: Finder(—)
 Intent
— FIAEAEEGE R, MR RER, KBICAR. FFE2ER
WG, IRAE R
« Alias
— Object-retriever
* Motivation
— (EASENGUUN, B EER S N R R, e e
SPRREE,  HFinderiR M DR F QAN G, B TR G
SBTIRIRT G T FAE L AR 5
« Applicability, Use the Finder pattern when
— YRR A AN R Z 13 7 Client/Object i #2 IH
— EPRIOSF AL R Rk
— view finder: The application demands user customizability of the

actions taken when a particular file format is encountered in the
browser.

Finder(—)

* Structure
Finder w table
GetObject product
‘\
product | ™

* Participants
— client, finder. product-table. constructor. product
+ Collaborations

Finder(=)
« Evaluation
— G FIREROS SBEEBIEFTR, IRIER s USRI %, B S
AR
— EEE G LR S % bR

— AR BN ICERE B, WA BB
B

« Implementation
— SHproduct table LA KA KA BB, PRUE AT HR IR 2k
— A/ product [ 4F iy JE 114 B
— WnfT s ifproduct (284, 2 P i 2 A HUR AR FRIRE B
— Findert %4 & u] L& singleton
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Finder(J4)

* Related patterns
— 5Singletonff11X 5ll: singleton & — AN HLAN S 5
M Finder 216 5 AH ] 150 5 Gl 6 2 28U FR A (5 R
FAT [ B IR o
— LPrototypel][X
— {EQI g product AP BRh, T EE L AL I A R LY
R

» Examples
— moniker in COM
— {FNetscapei] W25, HUEMIMEZAL, $KFHEME, RS0

view
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creational patterns/|> 5 (4F)

« builderfEHUE & T4 € AT 2, E FrEr %
ffproduct Lt 552 52 7%
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