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Question Bank  

UNIT-II 

 

1) What are the artifact inputs to Object Design? 

 

2) What are the activities of Object Design? 

 

 

3) What is GRASP?  

 

 GRASP is an acronym for „General Responsibility Assignment Software Patterns‟. 

 GRASP provides guidance for assigning responsibilities to classes and, to a limited extent, 
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determining the classes that will be in a design in an object-oriented system. In short 

GRASP stands for designing objects with responsibilities 

  

4) What are GRASP principles? 

 The GRASP principles or patterns are a learning aid to help you understand essential 

object design in a methodical, rational,explainable way. This approach is based on 

patterns of assigning responsibilities. 

 GRASP defines nine basic Object Oriented Design principles or basic building blocks in 

design. 

o Information Expert. 

o Creator 

o Controller 

o Low coupling 

o High Cohesion 

o Polymorphism 

o Pure fabrication 

o Indirection 

o Protected variations 

GRASP: Examples 

 

          Larman presents GRASP as “named problem/solution pairs”, for example: 

 

              Name Problem 

1) Expert 

2) Creator 

3) Low coupling 

4) High Cohesion 

5) Controller 

 

What is the most basic principle by which                                                 

responsibilities are assigned? 

 Who should be responsible for creating a                                                

new instance of a class? 

   How to support low dependency and                                                  

increased reuse? 

        How to keep complexity manageable? 

 Who should be responsible for handling a                                               

system event? 

 

 

5) What are patterns? 

In Object Oriented Design, a pattern is a named description of a Problem and  Solutions 

that can be applied to new contexts. Many patterns,given a category of problem, guide 

the assignment of responsibilities to objects. 

6) What are Design Patterns? 

In software engineering, a design pattern is a general repeatable solution to a 
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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 

7) What is GOF? 

GOF refers to the four authors(Gamma,Helm,Johnson,and Vlissides) known as the  

Gang-of-four who have written a book “design Patterns” which is considered as Bible of 

design pattern books. The book describes 23 patterns for Object Oriented Design.. 

8) What is Responsibility Driven Design(RDD) approach?  

In RDD,we think about the design of Software Objects as having responsibilities – an 

abstraction of what they do. The UML defines a responsibility as “a Contract or 

Obligation of a Classifier 

 

9) Explain Responsibility Driven Design using examples.  

 

 

Examples of responsibilities 

 

 “A Sale is responsible for creating  SalesLineItems” (doing) 

 

 “A Sale is responsible for knowing its total” 

(Knowing) 

 Knowing responsibilities are related to 

 

 attributes, associations in the domain model 

 

 Doing responsibilities can be expressed at 

 

 different granularities. 
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 Doing responsibilities are implemented by 

 

 means of methods 

 

10) Explain Creator Pattern with an example. 

           Creator 

• Problem: Who should be responsible for creating a new instance of some class ? 

• The creation of objects is one of the most common activities in an object-oriented 

system. Consequently, it is useful to have a general principle for assignment of 

creation responsibilities. Assigned well, the design can support low coupling 

increased clarity, encapsulation, and reusability. 

 

Solution 

• Assign class B the responsibility to create an instance of class A if one or more of the 

following is true : 

– B aggregates A objects . 

– B contains A objects. 

– B records instances of A objects. 

– B closely uses A objects. 

– B has the initializing data that will be passed to A when it is created  

– B is a creator of A objects. 

 

 

 

 

Discussion of Creator pattern 
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 Responsibilities for object creation are common 

 Connect an object to its creator when: 

– Aggregator aggregates Part 

– Container contains Content 

– Recorder records 

– Initializing data passed in during creation 

 

11) Explain ‘Information Expert’ with an example. 

Information Expert 

 

• By Information  expert we should look for the class of objects that has the 

information needed to determine the total. 

• Problem  : What is a general principle of assigning responsibilities to objects? 

• Solution:  Assign a responsibility to the information expert – a class that has the 

information necessary to fulfill the responsibility.  

 

 

 

12) Explain ‘Low Coupling’ with an example. 

Low Coupling 

• Coupling is a measure of how strongly one element is connected to, has knowledge of, or 

relies on other element. 

• Low Coupling Pattern 

• Problem:  

• How to support a low dependency,low change impact ,and increased reuse? 
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• Solution:  

• Assign a responsibility so that coupling remains low. 

 

13) Define pattern ‘Controller’ 

 

14) Define pattern ‘High Cohesion’. 

 

 

In software design a basic quality known as cohesion informally measures how 

functionally related the operations of a software element are, and also measures how 

much work a software element is doing. As a simple contrasting example, an object Big 

with 100 methods and 2,000 source lines of code (SLOC) is doing a lot more than an 

object Small with 10 methods and 200 source lines. And if the 100 methods of Big are 

covering many different areas of responsibility (such as database access and random 

number generation), then Big has less focus or functional cohesion than Small. In 

summary, both the amount of code and the relatedness of the code are an indicator of an 

object's cohesion. 

To be clear, bad cohesion (low cohesion) doesn't just imply an object does work only by 

itself; indeed, a low cohesion object with 2,000 SLOC probably collaborates with many 

other objects. Now, here's a key point: All that interaction tends to also create bad (high) 

coupling. Bad cohesion and bad coupling often go hand-in-hand. 

In terms of the contrasting designs in Figure 17.11, the left-hand version of 

MonopolyGame has worse cohesion than the right-hand version, since the left-hand 

version is making the MonopolyGame object itself do all the work, rather than 
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delegating and distributing work among objects. This leads to the principle of High 

Cohesion, which is used to evaluate different design choices. All other things being 

equal, prefer a design with higher 

cohesion. 

 

 

Name: High Cohesion 
 

Problem: How to keep objects focused, understandable, and manageable, and as a side  

                effect, support Low Coupling? 
 

Solution: (advice) Assign responsibilities so that cohesion remains high. Use this to evaluate 

                alternatives. We can say that the right-hand design better supports High Cohesion  

                 than the left-hand version. 

 

 

15) What is use case realization? 

"A use-case realization describes how a particular use case is realized within the Design 

Model, in terms of collaborating objects" [RUP]. More precisely, a designer can describe 

the design of one or more scenarios of a use case; each of these is called a use case 

realization (though non-standard, perhaps better called a scenario realization). Use case 

realization is a UP term used to remind us of the connection between the requirements 

expressed as use cases and the object design that satisfies the requirements. 

UML diagrams are a common language to illustrate use case realizations. And as we 

explored in the prior chapter, we can apply principles and patterns of object design, such 

as Information Expert and Low Coupling, during this use case realization design work. 

To review, Figure 18.1 illustrates the relationship between some UP artifacts, 

emphasizing the Use Case Model and the Design Modeluse case realizations. 

 

Some relevant artifact-influence points include the following: 

The use case suggests the system operations that are shown in SSDs. 

The system operations become the starting messages entering the Controllers for domain 

layer interaction diagrams. See Figure 18.2. 

This is a key point often missed by those new to OOA/D modeling. 

Figure 18.2. Communication diagrams and system operation 

handling. 
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Domain layer interaction diagrams illustrate how objects interact to fulfill the 

required tasks the use case realization. 

 

16) What is Visibility? 

Visibility is the ability of one object to see or have reference to another.  

In common usage, visibility is the ability of an object to "see" or have a reference to another 
object. More generally, it is related to the issue of scope: Is one resource (such as an instance) 
within the scope of another? 
Visibility Between Objects 

The designs created for the system operations (enterItem, and so on) illustrate messages 

between objects. For a sender object to send a message to a receiver object, the sender must 

be visible to the receiver,the sender must have some kind of reference or pointer to the 

receiver object. 

For example, the getProductDescription message sent from a Register to a ProductCatalog 

implies that the ProductCatalog instance is visible to the Register instance, as shown in 

Figure 19.1. 

 

Figure 19.1. Visibility from the Register to ProductCatalog is required. 
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When creating a design of interacting objects, it is necessary to ensure that the necessary 

visibility is present to support message interaction. 

 

17) Write short notes on a)Attribute visibility b)Parameter Visibility c)Local visibility 

d)Global visibility 

There are four common ways that visibility can be achieved from object A to object B: 
Attribute visibility B is an attribute of A. 
Parameter visibility B is a parameter of a method of A. 
Local visibility B is a (non-parameter) local object in a method of A. 
Global visibility B is in some way globally visible. 

The motivation to consider visibility is this: 

For an object A to send a message to an object B, B must be visible to A. 
For example, to create an interaction diagram in which a message is sent from a Register 
instance to a ProductCatalog instance, the Register must have visibility to the ProductCatalog. A 
typical visibility solution is that a reference to the ProductCatalog instance is maintained as an 
attribute of the Register. 

Attribute Visibility 
Attribute visibility from A to B exists when B is an attribute of A. It is a relatively permanent 
visibility because it persists as long as A and B exist. This is a very common form of visibility in 
object-oriented systems. 
To illustrate, in a Java class definition for Register, a Register instance may have attribute 

visibility to a ProductCatalog, since it is an attribute (Java instance variable) of the Register. 
public class Register 

{ 

... 

private ProductCatalog catalog; 

... 

} 

This visibility is required because in the enterItem diagram shown in Figure 19.2, a Register 

needs to send the getProductDescription message to a ProductCatalog: 
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Figure 19.2. Attribute visibility. 

 

Parameter Visibility 
Parameter visibility from A to B exists when B is passed as a parameter to a method of A. It is 
a relatively temporary visibility because it persists only within the scope of the method. After 
attribute visibility, it is the second most common form of visibility in object-oriented systems. 
To illustrate, when the makeLineItem message is sent to a Sale instance, a ProductDescription 
instance is passed as a parameter. Within the scope of the makeLineItem method, the Sale has 

parameter visibility to a ProductDescription (see Figure 19.3). 
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Local Visibility 

Local visibility from A to B exists when B is declared as a local object within a method of 

A. It is a relatively temporary visibility because it persists only within the scope of the 

method. After parameter visibility, it is the third most common form of visibility in object-

oriented systems. 

Two common means by which local visibility is achieved are: 

Create a new local instance and assign it to a local variable. 

Assign the returning object from a method invocation to a local variable. 

As with parameter visibility, it is common to transform locally declared visibility into 

attribute visibility. 

An example of the second variation (assigning the returning object to a local variable) can 

be found in the enterItem method of class Register (Figure 19.5). 

Global Visibility 
Global visibility from A to B exists when B is global to A. It is a relatively permanent visibility 
because it persists as long as A and B exist. It is the least common form of visibility in object-

oriented systems. 
One way to achieve global visibility is to assign an instance to a global variable, which is possible 
in some languages, such as C++, but not others, such as Java. 
The preferred method to achieve global visibility is to use the Singleton pattern  

 

18) Explain with a diagram Factory pattern. 

 

Factory 
This is also called Simple Factory or Concrete Factory. This pattern is not a GoF design pattern, but 
extremely widespread. It is also a simplification of the GoF Abstract Factory pattern (p. 597), and often 
described as a variation of Abstract Factory, although that's not strictly accurate. Nevertheless, because 
of its prevalence and association with GoF, it is presented now. 
The adapter raises a new problem in the design: In the prior Adapter pattern solution for external 

services with varying interfaces, who creates the adapters? And how to determine which class of adapter 

to create, such as TaxMaster-Adapter or GoodAsGoldTaxProAdapter? 
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If some domain object creates them, the responsibilities of the domain object are going beyond pure 

application logic (such as sales total calculations) and into other concerns related to connectivity with 
external software components. 
This point underscores another fundamental design principle (usually considered an architectural design 
principle): Design to maintain a separation of concerns. That is, modularize or separate distinct 
concerns into different areas, so that each has a cohesive purpose. Fundamentally, it is an application of 
the GRASP High Cohesion principle. For example, the domain layer of software objects emphasizes 
relatively pure application logic responsibilities, whereas a different group of objects is responsible for the 

concern of connectivity to external systems. 
Therefore, choosing a domain object (such as a Register) to create the adapters does not support the 
goal of a separation of concerns, and lowers its cohesion. 
A common alternative in this case is to apply the Factory pattern, in which a Pure Fabrication "factory" 
object is defined to create objects. 
 
Factory objects have several advantages: 

Separate the responsibility of complex creation into cohesive helper objects. 

Hide potentially complex creation logic. 
Allow introduction of performance-enhancing memory management strategies, such as object caching or 
recycling. 
 

Name: Factory 
 
Problem: Who should be responsible for creating objects when there are special considerations, 
such as complex creation logic, a desire to separate the creation responsibilities for better 
cohesion, and so forth? 
 
Solution: (advice) Create a Pure Fabrication object called a Factory that handles the creation. 

A Factory solution is illustrated in Figure 26.5. 

 

Figure 26.5. The Factory pattern. 

 

Note that in the ServicesFactory, the logic to decide which class to create is resolved by reading 
in the class name from an external source (for example, via a system property if Java is used) 
and then dynamically loading the class. This is an example of a partial data-driven design. This 
design achieves Protected Variations with respect to changes in the implementation class of the 
adapter. Without changing the source code in this factory class, we can create instances of new 

adapter classes by changing the property value and ensuring that the new class is visible in the 
Java class path for loading. 

 
Related Patterns 
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Factories are often accessed with the Singleton pattern. 

 

19) Explain Singleton pattern with a diagram. 

 

Singleton (GoF) 
The ServicesFactory raises another new problem in the design: Who creates the factory itself, and 

how is it accessed? 
First, observe that only one instance of the factory is needed within the process. Second, quick 
reflection 
suggests that the methods of this factory may need to be called from various places in the code, 
as different places need access to the adapters for calling on the external services. Thus, there is 
a visibility problem: How to get visibility to this single ServicesFactory instance? 

One solution is pass the ServicesFactory instance around as a parameter to wherever a visibility 

need is 
discovered for it, or to initialize the objects that need visibility to it, with a permanent reference. 
This is possible but inconvenient; an alternative is the Singleton pattern. 
Occasionally, it is desirable to support global visibility or a single access point to a single instance 
of a class rather than some other form of visibility. This is true for the ServicesFactory instance. 
 

Name: Singleton 
 
Problem: Exactly one instance of a class is allowedit is a "singleton." Objects need a global and 
single point of access. 
 
Solution: (advice) Define a static method of the class that returns the singleton. 

For example, Figure 26.6 shows an implementation of the Singleton pattern. 

 

 
Applying UML: Notice how a singleton is illustrated, with a '1' in the top right corner of the name 
compartment. 
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Thus, the key idea is that class X defines a static method getInstance that itself provides a single 

instance of X. 
With this approach, a developer has global visibility to this single instance, via the static 
getInstance method of the class, as in this example: 
public class Register 

{ 

public void initialize() 

{ 

… do some work … 

// accessing the singleton Factory via the getInstance call 

accountingAdapter = 

ServicesFactory.getInstance().getAccountingAdapter(); 

… do some work … 

} 

// other methods… 

} // end of class 

Since visibility to public classes is global in scope (in most languages), at any point in the code, in 

any method of any class, one can write 
SingletonClass.getInstance() 
in order to obtain visibility to the singleton instance, and then send it a message, such as 
SingletonClass.getInstance().doFoo(). And it's hard to beat the feeling of being able to globally 
doFoo! 

20) Explain Adapter pattern with a diagram 

 

Adapter (GoF) 

The NextGen problem explored on p. 414 to motivate the Polymorphism pattern and its 

solution is more specifically an example of the GoF Adapter pattern. 

 

Name: Adapter 
 

Problem: How to resolve incompatible interfaces, or provide a stable interface to similar 

components with different interfaces? 
 

Solution: (advice) Convert the original interface of a component into another interface, 

through an intermediate adapter object. 

 

To review: The NextGen POS system needs to support several kinds of external third-

party services, including tax calculators, credit authorization services, inventory systems, 

and accounting systems, among others. Each has a different API, which can't be 

changed. 

 

A solution is to add a level of indirection with objects that adapt the varying external 

interfaces to a consistent interface used within the application. The solution is illustrated 

in Figure 26.1. 
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As illustrated in Figure 26.2, a particular adapter instance will be instantiated for the chosen 
external service[1] , such as SAP for accounting, and will adapt the postSale request to the 

external interface, such as a SOAP XML interface over HTTPS for an intranet Web service offered 
by SAP. 

 
21) Explain Adapter,Factory,and Singleton patterns applied to the design with a 

diagram. 

 

Factory 
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This is also called Simple Factory or Concrete Factory. This pattern is not a GoF design 

pattern, but extremely widespread. It is also a simplification of the GoF Abstract Factory 

pattern (p. 597), and often described as a variation of Abstract Factory, although that's not 

strictly accurate. Nevertheless, because of its prevalence and association with GoF, it is 

presented now. 

The adapter raises a new problem in the design: In the prior Adapter pattern solution for 

external services with varying interfaces, who creates the adapters? And how to determine 

which class of adapter to create, such as TaxMaster-Adapter or 

GoodAsGoldTaxProAdapter? 

If some domain object creates them, the responsibilities of the domain object are going 

beyond pure application logic (such as sales total calculations) and into other concerns 

related to connectivity with external software components. 

This point underscores another fundamental design principle (usually considered an 

architectural design principle): Design to maintain a separation of concerns. That is, 

modularize or separate distinct concerns into different areas, so that each has a cohesive 

purpose. Fundamentally, it is an application of the GRASP High Cohesion principle. For 

example, the domain layer of software objects emphasizes relatively pure application 

logic responsibilities, whereas a different group of objects is responsible for the concern of 

connectivity to external systems. 

Therefore, choosing a domain object (such as a Register) to create the adapters does not 

support the goal of a separation of concerns, and lowers its cohesion. 

A common alternative in this case is to apply the Factory pattern, in which a Pure 

Fabrication "factory" object is defined to create objects. 

Factory objects have several advantages: 

Separate the responsibility of complex creation into cohesive helper objects. 

Hide potentially complex creation logic. 

Allow introduction of performance-enhancing memory management strategies, such as 

object caching or recycling. 

 

 

Name: Factory 
 

Problem: Who should be responsible for creating objects when there are special 

considerations,such as complex creation logic, a desire to separate the creation 

responsibilities for better cohesion, and so forth? 
 

Solution: (advice) Create a Pure Fabrication object called a Factory that handles the 

creation. 

 

A Factory solution is illustrated in Figure 26.5. 

Figure 26.5. The Factory pattern. 
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Note that in the ServicesFactory, the logic to decide which class to create is resolved by 

reading in the class name from an external source (for example, via a system property if Java 

is used) and then dynamically loading the class. This is an example of a partial data-driven 

design. This design achieves Protected Variations with respect to changes in the 

implementation class of the adapter. Without changing the source code in this factory class, 

we can create instances of new adapter classes by changing the property value and ensuring 

that the new class is visible in the Java class path for loading. 

 

 

 

Singleton (GoF) 
The ServicesFactory raises another new problem in the design: Who creates the factory itself, and 

how is it accessed? 
First, observe that only one instance of the factory is needed within the process. Second, quick 
reflection suggests that the methods of this factory may need to be called from various places in 
the code, as different places need access to the adapters for calling on the external services. 
Thus, there is a visibility problem: How to get visibility to this single ServicesFactory instance? 
One solution is pass the ServicesFactory instance around as a parameter to wherever a visibility 
need is discovered for it, or to initialize the objects that need visibility to it, with a permanent 

reference. This is possible but inconvenient; an alternative is the Singleton pattern. 
Occasionally, it is desirable to support global visibility or a single access point to a single instance 
of a class rather than some other form of visibility. This is true for the ServicesFactory instance. 
 

Name: Singleton 

  
Problem: Exactly one instance of a class is allowedit is a "singleton." Objects need a global and 
single point of access. 

 
Solution: (advice) Define a static method of the class that returns the singleton. 
For example, Figure 26.6 shows an implementation of the Singleton pattern. 
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Figure 26.6. The Singleton pattern in the ServicesFactory class. 

 

22) Explain with a diagram composite pattern 

 

 

 

Composite (GoF) and Other Design Principles 
To raise yet another interesting requirements and design problem: How do we handle the case of 
multiple, conflicting pricing policies? For example, suppose a store has the following policies in effect 
today (Monday): 
20% senior discount policy 
preferred customer discount of 15% off sales over $400 

on Monday, there is $50 off purchases over $500 

buy 1 case of Darjeeling tea, get 15% discount off of everything 
 
Suppose a senior who is also a preferred customer buys 1 case of Darjeeling tea, and $600 of 
veggieburgers 
(clearly an enthusiastic vegetarian who loves chai). What pricing policy should be applied? 
 
To clarify: There are now pricing strategies that attach to the sale by virtue of three factors: 

1. time period (Monday) 
2. customer type (senior) 
3. a particular line item product (Darjeeling tea) 
Another point of clarification: Three of the four example policies are really just "percentage discount" 
strategies, which simplifies our view of the problem. 
Part of the answer to this problem requires defining the store's conflict resolution strategy. Usually, a 
store applies the "best for the customer" (lowest price) conflict resolution strategy, but this is not 

required, and it could change. For example, during a difficult financial period, the store may have to use 
a "highest price" conflict resolution strategy. 
The first point to note is that there can exist multiple co-existing strategies, that is, one sale may have 
several pricing strategies. Another point to note is that a pricing strategy can be related to the type of 
customer (for example, a senior). This has creation design implications: The customer type must be 
known by the StrategyFactory at the time of creation of a pricing strategy for the customer. 

Similarly, a pricing strategy can be related to the type of product being bought (for example, Darjeeling 
tea). 
This likewise has creation design implications: The ProductDescription must be known by the 
StrategyFactory at the time of creation of a pricing strategy influenced by the product. 
Is there a way to change the design so that the Sale object does not know if it is dealing with one or 
many pricing strategies, and also offer a design for the conflict resolution? Yes, with the Composite 
pattern. 

 

Name: Composite 

 
Problem: How to treat a group or composition structure of objects the same way (polymorphically) 
as a non-composite (atomic) object? 
 

Solution: (advice) Define classes for composite and atomic objects so that they implement the same 
interface. 
 
 

 

For example, a new class called CompositeBestForCustomerPricingStrategy (well, at least it's 
descriptive) can implement the ISalesPricingStrategy and itself contain other ISalesPricingStrategy 
objects. Figure 26.14 explains the design idea in detail. 

Observe that in this design, the composite classes such as CompositeBestForCustomerPricingStrategy 
inherit an attribute pricingStrategies that contains a list of more ISalePricingStrategy objects. This is a 

signature feature of a composite object: The outer composite object contains a list of inner objects, and 
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both the outer and inner objects implement the same interface. That is, the composite class itself 

implements the ISalePricingStrategy interface. 
 

 

 

23) What is the use of Façade pattern(GOF) 

 

Facade (GoF) 
Another requirement chosen for this iteration is pluggable business rules. That is, at predictable 
points in the scenarios, such as when makeNewSale or enterItem occurs in the Process Sale use 

case, or when a cashier starts cashing in, different customers who wish to purchase the NextGen 
POS would like to customize its behavior slightly. 
To be more precise, assume that rules are desired that can invalidate an action. For example: 
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Suppose when a new sale is created, it is possible to identify that it will be paid by a gift 

certificate (this is possible and common). Then, a store may have a rule to only allow one item to 
be purchased if a gift certificate is used. Consequently, subsequent enterItem operations, after 
the first, should be invalidated. 
If the sale is paid by a gift certificate, invalidate all payment types of change due back to the 
customer except for another gift certificate. For example, if the cashier requested change in the 
form of cash, or as a credit to the customer's store account, invalidate those requests. 
Suppose when a new sale is created, it is possible to identify that it is for a charitable donation 

(from the store to the charity). A store may also have a rule to only allow item entries less than 
$250 each, and also to only add items to the sale if the currently logged in "cashier" is a 
manager. In terms of requirements analysis, the specific scenario points across all use cases 
(enterItem, chooseCashChange, ...) must be identified. For this exploration, only the enterItem 
point will be considered, but the same solution applies equally to all points. 
Suppose that the software architect wants a design that has low impact on the existing software 
components. 

That is, she or he wants to design for a separation of concerns, and factor out this rule handling 

into a separate concern. Furthermore, suppose that the architect is unsure of the best 
implementation for this pluggable rule handling, and may want to experiment with different 
solutions for representing, loading, and evaluating the rules. For example, rules can be 
implemented with the Strategy pattern, or with free open-source rule 
interpreters that read and interpret a set of IF-THEN rules, or with commercial, purchased rule 

interpreters, among other solutions. 
To solve this design problem, the Facade pattern can be used. 
 

Name: Façade 
 
Problem: A common, unified interface to a disparate set of implementations or interfacessuch as 

within a subsystemis required. There may be undesirable coupling to many things in the 
subsystem, or the implementation of the subsystem may change. What to do? 
 
Solution: (advice) Define a single point of contact to the subsystema facade object that wraps the 

subsystem. This facade object presents a single unified interface and is responsible for 
collaborating with the subsystem components. 

A Facade is a "front-end" object that is the single point of entry for the services of a subsystem[2] 

; the implementation and other components of the subsystem are private and can't be seen by 
external components. 
Facade provides Protected Variations from changes in the implementation of a subsystem. 
[2] "Subsystem" is here used in an informal sense to indicate a separate grouping of related components, not exactly as defined in the 
UML. 

For example, we will define a "rule engine" subsystem, whose specific implementation is not yet 
known.[3] It will be responsible for evaluating a set of rules against an operation (by some hidden 
implementation), and then indicating if any of the rules invalidated the operation. 
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Note the use of the Singleton pattern. Facades are often accessed via Singleton. 

With this design, the complexity and implementation of how rules will be 

represented and evaluated are hidden in the "rules engine" subsystem, accessed via 

the POSRuleEngineFacade facade. Observe that the subsystem hidden by the facade 

object could contain dozens or hundreds of classes of objects, or even a non-

objectoriented solution, yet as a client to the subsystem, we see only its one public 

access point. 

And a separation of concerns has been achieved to some degreeall the rule-handling 

concerns have been delegated to another subsystem. 

 

24) Explain with an example Observer pattern. 

   Observer/Publish-Subscribe/Delegation Event Model 

(GoF) 

Another requirement for the iteration is adding the ability for a GUI window to refresh its display 

of the sale total when the total changes (see Figure 26.21). The idea is to solve the problem for 
this one case, and then in later iterations, extend the solution to refreshing the GUI display for 
other changing data as well. 

 

 

�
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Why not do the following as a solution? When the Sale changes its total, the Sale object sends a 
message to a window, asking it to refresh its display. 

To review, the Model-View Separation principle discourages such solutions. It states that "model" 
objects (non- UI objects such as a Sale) should not know about view or presentation objects such 
as a window. It promotes Low Coupling from other layers to the presentation (UI) layer of 
objects. 
A consequence of supporting this low coupling is that it allows the replacement of the view or 

presentation layer by a new one, or of particular windows by new windows, without impacting the 
non-UI objects. If model objects do not know about Java Swing objects (for example), then it is 

possible to unplug a Swing interface, or unplug a particular window, and plug in something else. 
Thus, Model-View Separation supports Protected Variations with respect to a changing user 
interface. 
To solve this design problem, the Observer pattern can be used. 
 

Name: Observer (Publish-Subscribe) 
 
Problem: Different kinds of subscriber objects are interested in the state changes or events of a 
publisher object, and want to react in their own unique way when the publisher generates 
an event. Moreover, the publisher wants to maintain low coupling to the subscribers. 
What to do? 
 

Solution: (advice) Define a "subscriber" or "listener" interface. Subscribers implement this 

interface. The 
publisher can dynamically register subscribers who are interested in an event and notify 
them when an event occurs. 

 

An example solution is described in detail in Figure 26.22. 
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The major ideas and steps in this example: 
1. An interface is defined; in this case, PropertyListener with the operation 
onPropertyEvent. 
      
2.      Define the window to implement the interface. 

    SaleFrame1 will implement the method onPropertyEvent. 
3. When the SaleFrame1 window is initialized, pass it the Sale instance from which it is 

displaying the total. The SaleFrame1 window registers or subscribes to the Sale instance 
for notification of "property events," via the addPropertyListener message. That is, when 
a property (such as total) changes, the window wants to be notified. 
4. Note that the Sale does not know about SaleFrame1 objects; rather, it only knows 
about objects that implement the PropertyListener interface. This lowers the coupling of 

the Sale to the windowthe coupling is only to an interface, not to a GUI class. 
5. The Sale instance is thus a publisher of "property events." When the total changes, it 
iterates across all subscribing PropertyListeners, notifying each. 
6. The SaleFrame1 object is the observer/subscriber/listener. In Figure 26.23, it 
subscribes to interest in property events of the Sale, which is a publisher of property 
events. The Sale adds the object to its list of PropertyListener subscribers. Note that the 

Sale does not know about the SaleFrame1 as a SaleFrame1 object, 
but only as a PropertyListener object; this lowers the coupling from the model up to the 
view layer. 
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As illustrated in Figure 26.24, when the Sale total changes, it iterates across all its registered subscribers, 
and "publishes an event" by sending the onPropertyEvent message to each. 

 


