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Unit – I: Introduction to Design Patterns 

Important Points / Definitions:  

 

 What is a Design Pattern : In software engineering, a design pattern is a general 

repeatable solution to a commonly occurring problem in software design. A design 

pattern isn't a finished design that can be transformed directly into code. It is a 

description or template for how to solve a problem that can be used in many different 

situations.  

 

 Design Patterns in Smalltalk MVC : The Model/View/Controller set of classes are 

used to build user interfaces in Smalltalk-80. MVC consists of three kinds of objects. 

These three patterns: Observer, Composite and Strategy specify the main relationships 

in MVC although there are other design patterns like Factory Method and Decorator 

 

 Describing Design Patterns: to describe any design pattern we have consistent format. 

Each pattern is divided in to sections according to the given template. The template 

lends a uniform structure to the information, making design patterns easier to learn, 

compare and use. 

 

 The Catalog of Design patterns: The DP catelog consist of 23 Design patterns with 

names and intents are listed to give the overview 

 

 Organizing the Catalog: Along the purpose dimension, patterns are classified into 

three types: 1) Creational patterns 2) Structural patterns and 3) Behavioral patterns. 

 How Design patterns solve Design problems:  A design pattern names, abstracts and 

identifies the key aspects of a software design by identifying the participating classes, 

objects and instances, their roles, collaborations, interrelationships and the distribution 

of responsibilities. 



Organizing the Catalogue: list of approaches we can use to choose theappropriate design 

pattern: 
1. Consider how design patterns solve design problems: ... 

2. Scan intent sections: ... 

3. Study how patterns interrelate: ... 

4. Study patterns of like purpose: ... 

5. Examine a cause of redesign: ... 

6. Consider what should be variable in your design: 

 

Questions: 

 

1. a)  What is Design Pattern?  Describe the essential elements of Design Pattern. 

b) Describe Design Pattern in Small Talk MVC. 

2. How Design Patterns are described? Explain. 

3. Explain how Design Patterns solve Design Problems. 

4. Describe Catalog of Design Patterns? And describe how to organize them? 

5. What are the causes of redesign?  Explain. 

6. Explain how Design Patterns provide solution for portability on to diversified 

platforms with different look-and-feel standards. 

7. Write short notes on the following: 

a. The Catalog of Design Pattern. 

b. Design Pattern in Small Talk MVC. 

8. Explain with a neat diagram the Design Pattern Relation Ships? 

9. Explain the steps involved in selecting a Design Pattern? 

10. Explain briefly common causes of redesign along with the Design Patterns that 

address them. 

 

 

Fill in the blanks / choose the Best:  

 

 

1. The 4 essential elements in a Design patterns are --------------, -----------------, --------- and -

---------------. ( Pattern name, Problem, Solution and Consequences) 

2. MVC consists of 3 kinds of objects ---------------, ------------------, --------------. ( a Model, 

View and a controller object) 

3. The model object in MVC is the ---------------- object (Application) 

4. A View object in MVC is the ----------------- object (Screen Presentation) 

5. Depending on the purpose the Design patterns are broadly classified into ------------, --------

----- and ---------------------- (Creational, Structural and Behavioral). 

6. Objects are created by ------------------- a class (instantiating). 

7. Class that are not Concrete are called -------------------- classes (abstract). 

8. --------------- is a way of making composition as powerful for reuse as inheritance. 

(Delegation) 

9. Often an application will incorporate classes from one or more libraries of predefined 

classes known as ------------------ (Toolkits). 

10. A --------------- is a set of cooperating classes that make up a reusable design for a specific 

class of software. (Framework). 

     

 



Unit – II: A Case Study 

 

 

Important Points / Definitions:  

 

 Designing a Document Editor : presents a case study in the design of a "What-You-

See-Is-What-You-Get" (or "WYSIWYG") document editor called Lexi.  

 Design Problems: We will examine seven problems in Lexi's design 

Document structure, Formatting, Embellishing the user interface, Supporting multiple 

look-and-feel standards, Supporting multiple window systems, User operations and 

Spelling checking and hyphenation. 

 Document Structure: A document is ultimately just an arrangement of basic graphical 

elements such as characters, lines, polygons, and other shapes. These elements capture 

the total information content of the document. 

 Formatting: a way to represent the document's physical structure. Next, we need to 

figure out how to construct a particular physical structure, one that corresponds to a 

properly formatted document.  

 Embellishing the User Interface: consider two embellishments in Lexi's user interface. 

The first adds a border around the text editing area to demarcate the page of text. The 

second adds scroll bars that let the user view different parts of the page. 

 Supporting Multiple Look and Feel Standards: Achieving portability across hardware 

and software platforms is a major problem in system design. Retargeting Lexi to a 

new platform shouldn't require a major overhaul, or it wouldn't be worth retargeting. 

We should make porting as easy as possible. 

 Supporting Multiple Window systems: Look and feel is just one of many portability 

issues. Another is the windowing environment in which Lexi runs. A platform's 

window system creates the illusion of multiple overlapping windows on a bitmapped 

display. 

 User Operations: Other functionality is accessed indirectly through user operations in 

Lexi's pull-down menus, buttons, and keyboard accelerators 

 Spelling Checking and Hyphenation: The last design problem involves textual 

analysis, specifically checking for misspellings and introducing hyphenation points 

where needed for good formatting. 

 Abstract Factory: The essence of the Abstract Factory Pattern is to "Provide an 

interface for creating families of related or dependent objects without specifying their 

concrete classes.". 

 The Builder design pattern is one of the twenty-three well-known 

GoF design patterns that describe how to solve recurring design problems in object-

oriented software. The Builder design pattern solves problems like: How can a class 

(the same construction process) create different representations of a complex object? 

 Factory Method: is a creational design pattern that provides an interface for creating 

objects in superclass, but allow subclasses to alter the type of objects that will be 

created. 

 Prototype: is a creational design patternin software development. It is used when the 

type of objects to create is determined by a prototypical instance, which is cloned to 

produce new objects. 

 Singleton: Singleton pattern restricts the instantiation of a class and ensures that only 

one instance of the class exists in the java virtual machine. The singleton class must 

provide a global access point to get the instance of the class. Singleton patternis used 

for logging, drivers objects, caching and thread pool 

Questions : 



1. Explain the design problems in Lexi design. 

2. Explain the relationship between compositor and composition class with an example 

3. What are the various problems involved in designing a document Editor? Explain. 

4. Draw the interaction diagram to illustrates how character glyphs and the spelling   

checker object work together. 

5. Describe design problems, document structure, user interfaces, supporting tool systems 

that are needed for designing a document editor using Design Patterns. 

6. How can the user operation be handled in the design of document editor? 

7. Explain the basic responsibilities of Glyphs in detail. 

8. Discuss in detail about supporting Multiple Look-and –Feel Standards? 

9. Explain the class design structure of an editor for music scores with suitable Design 

Pattern. 

10. What are the features of creational patterns? Explain. 

11. Explain about abstract factory pattern. 

12. Explain about builder pattern. 

13. Explain the structure of builder design pattern with class diagram and describe the 

collaboration with a sequence diagram.  Explain its applicability to document format 

conversion application with class diagram. 

14. Explain about factory patterns. 

15. Explain about prototype pattern. 

 

Fill in the blanks / choose the Best:  

1. A common way to represent hierarchically structured information is through a technique 

called -------------------- (recursive composition) 

2.  A -------------- abstract class for all objects that can appear in the document structure 

(Glyph). 

3. A ------------- pattern captures the essence of recursive composition in Object-oriented 

terms (Composite). 

4. Achieving -------------------- across hardware and software platforms is a major problem in 

system design (Portability). 

5. We use an abstract class called -------------------- to define a general interface for access 

and traversal (Iterator). 

6. A ------------------- pattern is used when a system should be independent of how its 

products are created, composed and represented (Abstract Factory) 

7. ---------------------- declares and interface for a type of product object (Abstract Product) 

8. A ---------------- is used when an application needs only one instance of a concrete factory 

per product family (Singleton). 

9. The builder pattern focuses on building a ------------------ object step-by-step. (Complex 

object) 

10. A --------------- emphasis is on families of product objects. (Abstract Factory) 

11. A ---------------------- is also known as virtual constructor (Factory Method) 

12. Use ---------------- pattern when a class cant anticipate the class of objects it must create 

(Factory Object). 

13. Use the --------------- when a system should be independent of how the products are 

created (Prototype) 

14. ----------------- creates a new object by asking a prototype to clone itself (Client) 

15. A ------------ is a class of class and it has one instance (Meta class). 



 

Unit – III: Structural Patterns 

Important Points / Definitions:  

 

 Structural Patterns : In software engineering, structural design patterns are design 

patterns that ease the design by identifying a simple way to realize relationships 

between entities. 

 Adapter Design Patterns: Convert the interface of a class into another interface clients 

expect. Adapter lets classes work together that couldn't otherwise because of 

incompatible interfaces. 

 Bridge: Bridge pattern. The bridge pattern is a design pattern used in software 

engineering that is meant to "decouple an abstraction from its implementation so that 

the two can vary independently", introduced by the Gang of Four. 

 Composite: Composite pattern is a partitioning design patternand describes a group 

of objects that is treated the same way as a single instance of the same type of object. 

The intent of a composite is to “compose” objects into tree structures to represent 

part-whole hierarchies. 

 Decorator: which attach additional responsibilities to an object dynamically. 

Decorators provide a flexible alternative to subclassing for extending functionality 

 The facade pattern (also spelled façade) is a software-design pattern commonly 

used with object-oriented programming. Analogous to a facade in architecture, 

a facade is an object that serves as a front-facing interface masking more complex 

underlying or structural code. 

 Flyweight: Use sharing to support large numbers of fine-grained objects efficiently. 

The Motif GUI strategy of replacing heavy-weight widgets with light-weight gadgets. 

 Proxy Design Patterns: Provide a surrogate or placeholder for another object to 

control access to it. Use an extra level of indirection to support distributed, controlled, 

or intelligent access. Add a wrapper and delegation to protect the real component 

from undue complexity. 

 

Questions : 

1. Explain in detail about structural patterns. 

2. Explain in detail about adapter pattern. 

3. Explain in detail about bridge pattern. 

4. Design a graphic application by composite pattern ? Explain. 

5. Explain in detail about composite pattern. 

6. Explain the consequences of class and object adapter. 

7. Explain decorator pattern with an application.\ 

8. What are the various consequences of the decorator patterns? 

9. Explain facade pattern with an application. 

10. What are the applications of flyweight pattern? Explain the structure of flyweight pattern 

with suitable example. 

11. Explain flyweight with an application. 

12. Explain proxy pattern with an application. 

 



Fill in the blanks / choose the Best:  

1. -------------- Patterns are concerned with how classes and objects are composed to form 

larger structures (Structural). 

2. The intent of ---------- pattern is to convert interface of a class into another interface 

clients expect (Adapter) 

3. We use --------------- pattern when you want to use an existing class and its interface does 

not match the one you need (Adapter) 

4. A class adapter uses ----------------- inheritance to adapt one interface to another 

(Multiple) 

5. ---------------- call operations on an Adapter instance. (Clients) 

6. The intent of ------------------ pattern is to decouple an abstraction from its implementation 

so that the two can vary independently. (Bridge). 

7. Use bridge pattern when the changes in implementation of an abstraction should have no 

impact on clients. 

8. The intent of --------------- pattern is to compose the objects into tree structures to 

represent part-whole hierarchies. (Composite) 

9. Use composite pattern when we want the clients to be able to ignore the difference 

between ---------------- objects and ---------------- objects (Compositions , individual) 

10. In composite pattern often the component-parent link is used for a chain of ------------- 

(responsibility). 

11. A ---------------- pattern is used to attach additional responsibilities to an object 

dynamically. (Decorator) 

12. We use Decorator pattern to add responsibilities to individual objects ------------------- and 

--------------- without affecting other objects (dynamically and transparently). 

13. Decorator forwards requests to its ----------------- object. (Component) 

14. A -------------- pattern is used to provide a unified interface to a set of interfaces in a 

subsystem (Facade) 

15. Facade defines a -------------------- interface that makes the subsystem easier to use 

(higher-level). 

16. We use a facade pattern if you want to provide a -------------- interface to a -------------- 

subsystem (simple, complex). 

17. ----------------------- is developed to use sharing to support large numbers o fine-grained 

objects efficiently (flyweight) 

18. The ---------------- pattern’s effectiveness depends heavily on how andwhere its used 

(Flyweight) 

19. A proxy is used to provide a ------------------- for another object to control access to it 

(Surrogate/placeholder) 

20. A ------------ proxy provides a local representative for an object in a different address 

space. 

 

  

 



Unit – IV: Behavioural Patterns – Part II 

 

Important Points / Definitions:  

 

 Chain of Responsibility : In object-oriented design, the chain-of-responsibility 

pattern is a design pattern consisting of a source of command objects and a series of 

processing objects.  

 Command: Need to issue requests to objects without knowing anything about the 

operation being requested or the receiver of the request 

 Interpreter: Given a language, define a representation for its grammar along with an 

interpreter that uses the representation to interpret sentences in the language. Map a 

domain to a language, the language to a grammar, and the grammar to a hierarchical 

object-oriented design. 

 Iterator: Provide a way to access the elements of an aggregate object sequentially 

without exposing its underlying representation. The C++ and Java standard library 

abstraction that makes it possible to decouple collection classes and algorithms. 

Promote to "full object status" the traversal of a collection. Polymorphic traversal 

 Mediator Design Patterns: It defines the interface for communication between 

colleague objects. 

 Memento: Memento pattern is used to restore state of an object to a previous state. 

Memento pattern falls under behavioral pattern category. 

 Observer Pattern: The observer pattern is a software design pattern in which an 

object, called the subject, maintains a list of its dependents, called observers, and 

notifies them automatically of any state changes, usually by calling one of their 

methods. 

 

Questions : 

1. Explain the behavioral patterns. 

2. Explain the chain of responsibility pattern with an application. 

3. Explain the command pattern with an application. 

4. Explain the interpreter pattern with an application. 

5. Explain the iterator pattern with an application. 

6. With the help of a neat diagram explain the iterator class and subclasses. 

7. Explain the mediator pattern with an application. 

8. Explain the memento pattern with an application. 

9. Explain the observer pattern with an application. 

10. Explain the state pattern with an application. 

11. Explain the strategy pattern with an application. 

12. Explain the template method pattern with an application. 

 

Fill in the blanks / choose the Best:  

 

1. We use ---------------- to chain the receiving objects and pass the request along the chain 

until the object handles it (Chain of responsibility) 

2. The idea of Chain of responsibility pattern is to decouple senders and receivers by giving 

multiple objects a chance to handle a -------------- (request). 

3. We use chain of responsibility when a set of objects that can handle a request should be 

specified ---------------- (dynamically) 

4. The intent of --------------------- pattern is to encapsulate the request as and on object 

thereby letting you parameterize clients with different requests (Command) 



5. We use ------------------- pattern to support logging changes so that they can be reapplied 

in case of a system crash. 

6. Given a language, an ------------------ pattern is used to, define a representation for its 

grammar along with an interpreter that uses the representation to interpret sentences in the 

language. (Interpreter) 

7. The interpreter pattern describes how to define a grammar for ------------------ (Simple 

languages). 

8. Interpreter is used when efficiency is not a ------------------- (Critical concern). 

9. An ---------------- pattern is used to provide a way to access the elements of an aggregate 

object sequentially without exposing its underlying representation (Iterator) 

10. We use Iterator pattern to support ---------------------------- of aggregate objects (Multiple 

traversals) 

11. A -------------- pattern is used to define an object that encapsulates how a set of objects 

interact (Mediator) 

12. A mediator pattern is applicable when reusing an object is ----------------- because it refers 

to and communicates with many other objects (Difficult) 

13. A --------------- pattern is used without violating the encapsulation, capture and externalize 

and object’s internal state so that the object can be restored to this state later (Memento). 

14. A memento pattern is applied when a direct interface to obtaining the state would expose 

--------------------------- details and break the object’s encapsulation (implementation). 

15. An -------------------------- pattern’s intent is to define a one-to-many dependency between 

objects so that when one object changes state, all its dependents are notified and updated 

automatically. (Observer).\ 

16. Use the observer pattern when an -------------------------- has two aspects one dependent on 

the other. (abstraction) 

 

Unit – V: Behavioural Pattern II Continued  

 

Important Points / Definitions: 

 

 State Pattern: Allow an object to alter its behavior when its internal state changes. The 

object will appear to change its class. An object-oriented state machine. wrapper + 

polymorphic wrappee + collaboration. 

 Strategy: In computer programming, the strategy pattern (also known as the 

policy pattern) is a behavioral softwaredesign pattern that enables selecting an 

algorithm at runtime. Instead of implementing a single algorithm directly, code receives 

run-time instructions as to which in a family of algorithms to use. 

 Template Method: Define the skeleton of an algorithm in an operation, deferring some 

steps to client subclasses. Template Method lets subclasses redefine certain steps of an 

algorithm without changing the algorithm's structure. 

 Visitor design pattern. Visitor design pattern is one of the behavioral design pattern. 

It is used when we have to perform an operation on a group of similar kind of Objects. 

With the help of visitor pattern, we can move the operational logic from the objects to 

another class. 

 Encapsulating variation is a theme of many behavioral patterns. When an aspect of a 

program changes frequently, these patterns define an object that encapsulates that aspect. 

Then other parts of the program can collaborate with the object whenever they depend on 

that aspect. A Common Design Vocabulary, A Documentation and Learning Aid, An 

Adjunct to Existing Methods, A Target for Refactoring. 



 A brief History: Design patterns help you determine how to reorganize a design, and they 

can reduce the amount of refactoring you need to do later. 

 The Pattern Community: We are a part of a larger community interested in patterns in 

general and software-related patterns in particular. Christopher Alexander is the architect 

who first studied patterns in buildings and communities and developed a "pattern 

language" for generating them. His work has inspired us time and again. 

 An Invitation: What can you do if you are interested in patterns? First, use them and look 

for other patterns that fit the way you design. A lot of books and articles about patterns 

will be coming out in the next few years, so there will be plenty of sources for new 

patterns. Develop your vocabulary of patterns, and use it. Use it when you talk with other 

people about your designs. Use it when you think and write about them. 

A Parting Thought: The best designs will use many design patterns that dovetail and 

intertwine to produce a greater whole. As Christopher Alexander says: 

It is possible to make buildings by stringing together patterns, in a rather loose way. A 

building made like this, is an assembly of patterns. It is not dense. It is not profound. But it is 

also possible to put patterns together in such a way that many patterns overlap in the same 

physical space: the building is very dense; it has many meanings captured in a small space; 

and through this density, it becomes profound. 

Questions : 

 

1. Explain what to expect from design patterns. 

2. Explain the pattern community. 

3. Explain the several ways the design patterns affect the way object oriented software is 

designed. 

4. Illustrate Alexander’s pattern language. 

5. Explain the following: 

(a) A target refactoring. 

(b) Patterns in software. 

 

Fill in the blanks / choose the Best 

1. The intent of ------------------ pattern is to allow an object to alter its behaviour 

when its internal state changes (State) 

2. A --------------- pattern is used to define a family of algorithms, encapsulate each 

one, and make them interchangeable (Strategy) 

3. A --------------- is used to define the skeleton of an algorithm in an operation, 

deferring some steps to subclasses (Template method) 

4. A --------------- pattern is used to represent an operation to be performed on the 

elements of an object structure. (Visitor) 

5. ------------------------- provide a common vocabulary for designers to use to 

communicate, document, and explore design alternatives (Design patterns) 

6. One of the problem in developing reusable software is that it often has to be ------

------- or ------------------- (reorganized,  refactored) 

7. Brian Foote identified the three phases of life cycle of Object oriented software, 

those are -------------------, ---------------------- and -------------- (prototyping, 

expansionary, consolidating). 

8. Design patterns are especially useful in turning an ---------------- model into -------

-------model (Analysis, implementation). 

9. Design patterns show how to use the primitive techniques such as -----------, ------

------ and ---------------- (objects, inheritance, polymorphism).  


