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ABSTRACT

The purpose of this research is to develop a retrieving model for design patterns, based
on problem domain context. This model is more flexible than existing tools that use only patterns
name or category. As a result, developers can easily apply suitable design patterns to their
projects. This model is composed of two major parts, the analysis of design pattern documents to
create search index, and the calculation of index weight. Vector space model is used for
calculation of similarity between queries and documents. The result of this research shows that
precision of the proposed model, in retrieving the correct design patterns, is about 70 percents in

average.
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Abstract Factory

. Definition
Prowides one level of mterface hugher than the factory pattern. It is used to return one of several factornies.

- Where to use & benefits

o Creates fambes of related or dependent objects hke Kit
o Prowides a class bbrary of products, exposing mterface not mplementation.
o Needs to isolate concrete classes from ther super classes.
« A system needs mdependent of how its products are created, composed, and represented
» Try to enforce a constramt
« An altemative to Facade 10 lude plaform-specific classes
« Easily extensible to a system or a family
« Related pattems include
o Factory method, which is often mpl d with an ab factory.
© Singleton, which 1s often implemented wath an abstract factory
o FPrototype, which 1s often mplemented wath an abstract factory.
o Facade, which s often used with an abstract factory by prowding an face for i g class
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- the algorithm for creating a complex object should be
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Negation | Create Entity Action | Force Supplementary information
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- Create fi0 @auNavenMsMUMaNveVVzUMseRRILL
- Entity 710 @auimilueuiia (Entity)ihamlunonzimseenuuy
- Action fin @uiiilumsnsei (Action) veauuugmseenuuy
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Provide an interface for creating families of related or dependent object without
specifying their concrete classes. [10]
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Create Entity Action Force
Create Families of related or | By provide an interface | Without specifying their
dependent object for doing so concrete class

£ o a v Ld a A e
¥3 lamesueInivewuuzimseenuuuneummsnaurnnes Ao Create families of
related or dependent objects by providing an interface for doing so, without specifying their

concrete class.

o 1 4
M098N 2.7
sz Toagajanuneveanuugimsesnuuuduianou fie
Ensure a class only has one instance, and provide a global point of access to it [10]
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AN 2.4 uaaslnsaad e lulvesFunanau

Negation | Create Entity Action
Do not Create More than one instance | Provide a global point of
of a class access to it

fMesuwlmivewvugmsesnuuuguianeu Av Do not create more than one

instance of a class. Provide a global point of access to it.
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2) Inssaianneduiusvesmnanylassaiie uaaslddemsiai 2.5
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Action to Apply Entity Outcome Result
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- Entity

fio daudiihueuia (Entty) Minamlusuugdmseenuuy
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- Result
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Convert the interface of a class into another interface clients expect. Adaptee lets classes

work together that couldn’t otherwise because of incompatible interfaces. [10]
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Action to Apply

Entity

Qutcome

Result

Convert

The interface

of class

Into another interface

client expect

Adapter let classes work
together that couldn’t
otherwise because of

incompatible interfaces.

o a ' 4 o
MesuInivewwuzimsesnuuvezuailines Aiv Convert the interface of a class

into another interface clients expect. Adapter lets classes work together that couldn’t otherwise

because of incompatible interface
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Result
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- Objective An YAUsTAIAMIMINMVBIMVUIUMSBONUDY

- Course of action / proceedings 1D A1AUNIMIMVBILVUFUMIDOAUVY
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Define a one-to-many dependency between objects so that when one object changes
state, all its dependents are notified and updated automatically. [10]
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Tasaardennedunus 1aaan1snan 2.8 [2]
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Objective Course of action / proceedings

All dependencies are notified and updated By defining a one-to-many relationship between

automatically when one object changes sate | objects.

o _ 1 =Y rd
mesue Inveauugimsesnuuvuesuisniies Ao All dependencies are notified and
updated automatically when one object changes state, by defining a one-to-many relationship
between objects.
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dhunmnalumsiann idsduieazesnonvuzimseennuuiiuuuuiiaoaum (meta
é L) L) o
model) 330 limseFvrsnuuzdniseenuuuilumasg wazd Ifaunsadhlans
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3.1 anudmllifeanumsauauszuuasauna (Information Retrieval)
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1 Creates an instance of several families of classes
2 Allow client to create family object without specify their concrete class
3 Interface to create and return one of several family of relate...
4 Design a common interface for create family of similarly or relate object
5 Separate object construction from representation
6 Subclass decide which concrete class to create
7 Provide a simple decision making class that returns one of several ....
8 A fully initialized instance to be copy or clone
9 Starts with an initialized and instantiated class and copy or clone ...
10 A class of which only a single instance can exist
11 Ensure one and only object to create
12 Design pattern that can change internal state
13 To make sure that there is precise one object in a class and provide access..
14 I want to create only one object
15 Wrap object and provide a different interface to it
16 Class interface match with another class
17 Class to convert the interface of one component into another interface...
18 Ccreate middleware for communication with another object
19 An abstract class must use for create object
20 Separates an object’s interface from its implementation
21 A tree structure of simple and composite object
22 Client treat collection of object and individual object uniform
23 Make complex and simple kinds of an object share behavior
24 Add responsibility to object dynamically
25 Wrap an object to provide new behavior
26 A class can take an object and wrap new functions around it
27 A single class that represents an entire subsystem
28 Single class represent an entire subsystem
29 Separates an object’s interface from its implementation
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30 Add responsibility to object dynamically
31 Class or object provides a single point of entry for services of a subsystem
32 Hide a complex system of objects behind a single object
33 Provide unify interface to set of interface in subsystem
34 Define higher level interface that make subsystem easier to use
35 Simplify the interface of a set of class
36 A fine grain instance use for efficient share
37 Pattern for share object
38 Share of objects to save space
a9 An object represent another object
40 Wrap an object to control access to it
41 A way of passing a request between a chain of object
42 Allows an even further decoupling between class
43 Separates the construction of a complex object from its representation
44 Encapsulate a command request as an object
45 Encapsulate a request as an object
46 Simple way to separate execution of a command from the interface ...
47 A way to include language element in a program
48 Sequentially access the elements of a collection
49 Provide a way to traverse a collection of object without expose ...
50 Defines simplify communication between class
51 Communication between classes simplify by using another class. ..
52 Capture and restore an object's internal state
53 A way of notify change to a number of classes
54 Allow object to be notify when state change
55 Way a number of classes can be notified of a change
56 Alter an object's behavior when its state change
57 Encapsulate state base behavior and use delegation to switch between ...
58 When an object changes behavior responsibility with time place the state...
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59 Encapsulates an algorithm inside a class
60 Encapsulate interchangeable behavior and use delegation to decide ...
61 Defer the exact steps of an algorithm to a subclass ]
62 Subclass decide how to implement step in an algorithm
63 How a compose object gets created )
64 Structure and composition of an object
65 Compose object like hierarchy
66 Create class for convert interface
67 Match interface with another
68 Create family of relate object
69 Class of object that is instantiate
70 Subclass of object that is instantiate
71 Responsibility of an object without subclass
72 Single class to a control all subclass
73 Family of product object
74 Pattern that can create class for convert interface
75 Grammar and interpretation of a language
76 Separate process of create for crate complex object
77 Construction process can create different representation
78 Pattern that notify dependent or relate object
79 Class defer instantiation to subclass
80 Provide interface for create by without specify concrete class
81 Create only one object and provide global point of access
82 Convert interface to another
83 Let class work together
84 Copy object by prototype
85 Specity the kind of object to create using this prototypical instance
86 Provide unify-interface for control subsystem
87 Tree structure to represent part-whole hierarchies
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88 Compose tree object uniformly
89 Access element of an aggregate object sequentially
90 Object to alter its behavior when its internal state change
91 Skeleton of algorithm in one operation
92 Redefine certain steps of an algorithm without changing the algorithm
93 instantiate only one object for system
94 When object change it send message to all the dependent object
95 Send message to another object in chain
96 Left is an object that additional function
97 Dynamically attach additional responsibility
98 Notify object to change state
99 Compose tree object into tree structure
100 Incompatible interface work together
101 Encapsulate group of individual factory
102 Compose of one or more similar object
103 Way to notify change to a number of class
104 Interface for create dependent object
105 Left is an object that additional behavior
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1 Abstract Abstract Factory 0.4 1.761728
2 Factory Abstract Factory 0.4 1.460698
3 Abstraction Abstract Factory 0.2 1.561728
4 Create Abstract Factory 0.3 0.962758
5 Dependent Abstract Factory 0.1 1.160698
6 Family Abstract Factory 0.1 1.160698
7 Instantiate Abstract Factory 0.3 0.962758
8 Relate Abstract Factory 0.1 1.461728
9 Specific Abstract Factory 0.1 1.160698
10 Kit Abstract Factory 0.2 1.561728
11 Make Abstract Factory 0.1 1.461728
12 Creational Abstract Factory 0.3 0.962758
13 Encapsulate Abstract Factory 0.1 0.984607
14 Group Abstract Factory 0.1 1.461728
15 Builder Builder 0.4 1.761728
16 Complex Builder 0.1 1.461728
17 Construct Builder 0.3 1.661728
18 Create Builder 0.3 0.962758
19 Different Builder 0.1 1.461728
20 Instantiate Builder 0.3 0.962758
21 Representation Builder 0.1 1.160698
22 Separate Builder 0.1 1.461728
23 Creational Builder 0.3 0.962758
24 Create Factory Method 0.3 0.962758
25 Decide Factory Method 0.1 1.461728
27 Factory Factory Method 04 1.460698
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28 Instantiate Factory Method 0.3 0.962758
29 Method Factory Method 0.4 1.460698
30 Visual Factory Method 0.2 1.561728
31 Constructor Factory Method 0.2 1.561728
32 Creational Factory Method 0.3 0.962758
33 Access Singleton 0.1 1.060698
34 Create Singleton 0.3 0.962758
35 Ensure Singleton 0.1 1.361728
36 Global Singleton 0.1 1.361728
37 Instantiate Singleton 0.3 0.962758
38 One Singleton 0.1 1.060698
39 Singleton Singleton 0.4 1.761728
40 Creational Singleton 0.3 0.962758
41 Single Singleton 0.1 1.561728
42 Unify Singleton 0.1 1.060698
43 Copy Prototype 0.1 1.461728
44 Create Prototype 0.3 0.962758
45 Instantiate Prototype 0.3 0.962758
46 Prototype Prototype 0.4 1.761728
47 Prototypical Prototype 0.2 1.561728
48 Specific Prototype 0.1 1.160698
49 Creational Prototype 0.3 0.962758
50 Clone Prototype 0.2 1.561728
51 Cloneable Prototype 0.2 1.561728
52 Adapter Adapter 0.4 1.761728
53 Compose Adapter 0.2 0.716629
54 Convert Adapter 0.2 1.561728
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55 Incompatible Adapter 0.1 1.561728
56 Structural Adapter 0.3 1.184607
57 Wrapper Adapter 0.2 1.260698
58 Middleware Adapter 0.2 1.561728
59 Match Adapter 0.1 1.461728
60 Adapt Adapter 0.1 1.461728
61 Wrapper Adapter 0.2 1.561728
62 Bridge Bridge 0.4 1.761728
63 Decouple Bridge 0.1 1.461728
64 Independent Bridge 0.1 0.984607
65 Structural Bridge 0.3 1.184607
66 Handle Bridge 0.2 1.561728
67 Compose Bridge 0.2 0.71129
68 Body Bridge 0.2 1.561728
69 Composition Composite 0.3 1.661728
70 Uniform Composite 0.2 1.561728
71 Tree Composite 0.2 1.561728
72 Structure Composite 0.3 1.661728
73 Hierarchy Composite 0.2 1.561728
74 Composite Composite 0.4 1.761728
75 Compose Composite 0.2 0.716629
76 Structural Composite 0.3 1.184607
77 Whole Composite 0.1 1.461728
78 Part Composite 0.1 1.461728
79 Addition Decorator 0.1 1.461728
80 Alternative Decorator 0.1 1.461728
81 Attach Decorator 0.1 1.461728
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82 Compose Decorator 0.2 0.716629
83 Wrapper Decorator 0.2 1.260698
84 Decorator Decorator 0.4 1.761728
85 Dynamically Decorator 0.1 1.461728
86 Extend Decorator 0.1 1.461728
87 Flexible Decorator 0.1 1.461728
88 Functional Decorator 0.1 1.461728
89 Structural Decorator 0.3 1.184607
90 Responsibility Decorator 0.1 1.16070
91 Simplify Facade 0.1 1.160698
92 Facade Facade 0.4 1.761728
93 Compose Facade 0.2 0.716629
94 Higher Facade 0.2 1.561728
95 Level Facade 0.1 1.461728
96 Subsystem Facade 0.1 1.461728
97 Unify Facade 0.2 1.260698
98 Structural Facade 0.3 1.184607
99 Single Facade 0.1 1.561730
100 High Facade 0.2 1.561728
101 Access Iterator 0.1 1.160698
102 Aggregate Iterator 0.1 1.461728
103 Element Iterator 0.1 1.461728
104 Expose Iterator 0.1 1.461728
105 Iterator Iterator 0.4 1.761728
106 Representation [terator 0.1 1.160698
107 ‘Sequence Iterator 0.1 1.461728
108 Underly Iterator 0.1 1.461728
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109 Behavioral Iterator 0.3 0.620335
110 Behavior Iterator 0.2 0.520335
111 Traverse Iterator 0.2 1.561728
112 Cursor Iterator 0.2 1.561728
113 Behavioral Iterator 0.3 0.620335
114 Couple Mediator 0.1 1.461728
115 Encapsulate Mediator 0.1 0.984607
116 Explicitly Mediator 0.1 1.461728
117 Independent Mediator 0.1 0.984607
118 Interact Mediator 0.1 1.461728
119 Interaction Mediator 0.1 1.461728
120 Loose Mediator 0.1 1.461728
121 Mediator Mediator 0.4 1.761728
122 Promote Mediator 0.1 1.461728
123 Behavioral Mediator 0.3 0.620335
124 Behavior Mediator 0.2 0.520335
125 Capture Memento 0.1 1.461728
126 Encapsulation Memento 0.1 1.461728
127 Token Memento 0.2 1.561728
128 Externalize Memento 0.1 1.461728
129 Internal Memento 0.1 1.160698
130 Memento Memento 0.4 1.761728
131 Restore Memento 0.1 1.461728
132 State Memento 0.1 0.984607
133 Violating Memento 0.1 1.461728
134 Without Memento 0.1 0.984607
135 Behavioral Memento 0.3 0.620335
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136 Change Observer 0.1 0.984607
137 Dependency Observer 0.1 1.461728
138 Dependent Observer 0.1 1.160698
139 Notify Observer 0.1 1.461728
140 Observer Observer 0.4 1.761728
141 One Observer 0.1 1.160698
142 Many Observer 0.1 1.160698
143 State Observer 0.1 0.984607
144 Update Observer 0.1 1.461728
145 Observation Observer 0.2 1.561728
146 Behavioral Observer 0.3 0.620335
147 Behavior Observer 0.2 1.561728
148 Publish Observer 0.2 1.561728
149 Subscribe Observer 0.2 1.561728
150 Notify Observer 0.1 1.361728
151 Behavior State 0.2 0.783577
152 Change State 0.1 0.984606
153 Internal State 0.1 1.160698
154 State State 0.4 1.284607
155 Behavioral State 0.3 0.620335
156 Algorithm State 0.2 1.561728
157 Encapsulate State 0.1 0.984607
158 Family Strategy 0.1 1.160698
159 Independent Strategy 0.1 0.984607
160 Interchangeable Strategy 0.1 1.461728
161 Strategy Strategy 0.4 1.761728
162 Behavioral Strategy 0.3 0.620335
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163 Behavior Strategy 0.2 0.520335
164 Policy Strategy 0.2 1.561728
165 Algorithm Strategy 0.1 1.561727
166 Flyweight Flyweight 0.4 1.761727
167 Structure Flyweight 0.2 1.184606
168 Share Flyweight 0.1 1.461728
169 Fine Flyweight 0.1 1.461728
170 Gain Flyweight 0.1 1.461728
171 Compose Flyweight 0.2 0.716629
172 Structure Proxy 0.2 1.184606
173 Structural Proxy 0.3 1.284606
174 Proxy Proxy 0.4 1.761727
175 Control Proxy 0.1 1.160698
176 Compose Proxy 0.2 0.716629
177 Access Proxy 0.1 1.160698
178 Represent Proxy 0.1 1.160698
179 Surrogate Proxy 0.2 1.561728
180 Placeholder Proxy 0.2 1.561728
181 Behavioral Chain of Responsibility 0.3 0.620335
182 Chain Chain of Responsibility 0.4 1.761727
183 Responsibility Chain of Responsibility 0.4 1.360707
184 Behavior Chain of Responsibility 0.2 1.461728
185 Command Command 0.4 1.761727
186 Behavioral Command 0.3 0.620335
187 Parameterize Command 0.1 1.461728
188 Undoable Command 0.1 1.461728
189 Action Command 0.2 1.561728




1519 V.1 (A0)

76

§reui axiliun BN nsfiuaasdy | marnimin
ANuasolu Al
st
190 Transaction Command 0.2 1.561728
191 Behavior Command 0.2 0.520335
192 Interpreter Interpreter 0.4 1.761727
193 Behavioral Interpreter 0.3 0.620335
194 Behavior Interpreter 0.2 0.520335
195 Grammar Interpreter 0.1 1.461728
196 Language Interpreter 0.1 1.461728
197 Interpret Interpreter 0.2 1.561728
198 Behavioral Template Method 0.3 0.620335
199 Behavior Template Method 0.2 0.520335
200 Method Template Method 0.4 1.260698
201 Template Template Method 0.4 1.761727
202 Behavioral Template Method 0.3 0.620335
203 Skeleton Template Method 0.2 1.561728
204 Redefine Template Method 0.1 1.461728
205 Step Template Method 0.1 1.461728
206 Visitor Visitor 0.4 1.761727
207 Behavioral Visitor 0.3 0.620335
208 Behavior Visitor 0.2 0.520335
209 New Visitor 0.1 1.461728
210 Operation Visitor 0.1 1.461728
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| Relate object Abstract Factory 2.823455
2 Dependent object Abstract Factory 2.522425
3 Group object Abstract Factory 2.823455
4 Family object Abstract Factory 2.522425
5 Create object Abstract Factory 2.324485
6 Factory Method Factory Method 3.121396
7 Visual Constructor Factory Method 3.123456
8 Create object Factory Method 2.324485
9 Convert interface Adapter 2.923507
10 Incompatible interface | Adapter 2.923507
11 Adapt interface Adapter 2.823455
12 Match interface Adapter 2.823455
13 Compose object Composite 2.078356
14 Tree structure Composite 3.223456
15 Compose structure Composite 3.223456
16 Tree object Composite 2.923455
17 Whole part Composite 2.923455
18 Hierarchy object Composite 2.923455
19 Unify interface Facade 2.622425
20 Single Class Facade 2.923455
21 Higher level Facade 3.023456
22 Share object Flyweight 2.823455
23 Fine gain Flyweight 2.923456
24 Interpret language Interpreter 3.223455
25 Grammar language Interpreter 2.923456
26 Interpret grammar Interpreter 3.223455
27 Traverse object Iterator 2.923455
28 Access object Iterator 2.522425
29 Notify object Observer 2.823455
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30 Update object Observer 2.823455
31 Publish subscribe Observer 3.123456
32 Prototype object Prototype 3.123507
33 Clone object Prototype 2.923455
34 Copy object Prototype 2.823455
35 Create object Prototype 2.324485
36 Control access Proxy 2.321396
37 Create object Singleton 2.324485
38 Single object Singleton 2.923455
39 One object Singleton 2.422425
40 Global access Singleton 2.522426
41 One instance Singleton 2.422425
42 Single instance Singleton 2.923455
43 Construct object Builder 3.023455
44 State object State 2.646334
45 State change State 2.269213
46 Internal state State 2.445305
47 Template Method Template Method 3.121396
48 Step subclass Template Method 2.823455
49 Subclass redefine Template Method 2.823455
50 New operation Visitor 1.461728
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1 Create family object Abstract Factory 3.485183
2 Create relae object Abstract Factory 3.786213
3 Create dependent object Abstract Factory 3.485183
4 Create group object Abstract Factory 3.786213
5 Interface create object Abstract Factory 3.686212
6 Compose Incompatible Adapter 3.640136
interface
7 Convert incompatible interface | Adapter 4.485235
8 Separate construct object Builder 4.485183
9 Compose tree structure Composite 3.940085
10 Compose tree object Composite 3.640084
11 Whole part hierarchy Composite 4.485183
12 Compose hierarchy object Composite 3.640084
13 Compose whole part Composite 3.640084
14 Tree structure hierarchy Composite 4.785184
15 Interface compose object Facade 3.440083
16 Simplify compose object Facade 3.239054
17 Interpret grammar language Interpreter 4.985182
18 Sequence access object Iterator 3.984153
19 Notify update object Observer 4.285183
20 Create copy object Prototype 3.786213
21 Create clone object Prototype 3.886213
22 Create prototype object Prototype 4.086265
23 Control access object Proxy 3.683123
24 Create one object Singleton 3.385183
25 Create single instance Singleton 3.886213
26 Create single object Singleton 3.886213
27 Unify access instance Singleton 3.483123
28 Unify access object Singleton 3.483123
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29 instantiate one object Singleton 3.385183
30 Change internal state State 3.429911
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