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CO1. Describe the phases of system development life cycle, the process model and agile software development. 
CO2. Develop data flow diagrams, entity relationship diagram and perform feasibility study.
CO3. Determine the methods for evaluating the effectiveness and efficiency of a system by doing various levels of testing.
CO4. Demonstrate the knowledge on object oriented modeling and its basic principles. 
CO5. Develop design a database for storing data and a user interface for data input and output, as well as controls to protect the system and its data. 

                                                                              Part A                                          10 x ½ = 5
                                                           Choose the correct answer

1. Which model can be selected if user is involved in all the phases of SDLC?                   CO1 K1
a) Waterfall Model                                           b) Prototyping Model
c) RAD Model                                                  d) both Prototyping Model & RAD Model

2. Which four framework activities are found in the Extreme Programming (XP)?                CO1 K1
a) analysis, design, coding, testing                 b) planning, analysis, design, coding
c) planning, design, coding, testing                 d) planning, analysis, coding, testing

3. The Data Flow Diagram shows____________                                                                  CO2 K2
a) the flow of data                                            b) the processes
c) the areas where they are stored.                 d) All of the above

4. Which one of the following is a functional requirement?                                                    CO2 K1
a) Maintainability      b) Portability                    c) Robustness                        d) None of the mentioned

5. Choose the option that does not define Function Oriented Software Design.                   CO3 K4
a) It consists of module definitions                   b) Modules represent data abstraction
c) Modules support functional abstraction       d) None of the mentioned

6. White Box techniques are also classified as                                                                      CO3 K3
a) Design based testing                                   b) Structural testing
c) Error guessing technique                             d) None of the mentioned

7. How is generalization implemented in Object Oriented programming languages?           CO4 K4
a) Inheritance           b) Polymorphism            c) Encapsulation                      d) Abstract Classes

8. A design description of an object is known as a class                                                       CO4 K4
a) instance                b) object                         c) case                                     d) both instance and object

9. If you are working on real-time process control applications or systems that involve concurrent processing, you would use a                                                                                                 CO5 K4
a) Activity diagram    b) Sequence diagram    c) State chart diagram              d) Object diagram

[bookmark: _GoBack]10. ………is a Non - GUI client                                                                                             CO5 K1
a)  Windows 3.x        b) Windows NT 3.5        c) Automatic Teller Machine    d) MAC OS. X


                                                                              Part B                                          5 X 4 = 20
                                                                Answer the following
                                          Each answer should not exceed 200 words or one page


11. a) Discuss various stages of SDLC.                                                                               CO1 K2
(Or)
      b) Describe the concept of Extreme Programming                                                         CO1 K1

12. a) Explain different types of Software Requirements                                                      CO2 K2
(Or)
      b) What is Cardinality and Optionality within Relationships?                                          CO2 K1

13. a) Enlist various qualities of First normal form                                                                CO3 K1
(Or)
      b) Define alpha, beta and acceptance tests.                                                                   CO3 K1

14. a) List out the Benefits of Object Oriented modeling                                                       CO4 K1
(Or)
      b) Write a short note on Inheritance                                                                                CO4 K1

15. a) Explain various features of Object Oriented Design                                                    CO5 K2
(Or)
      b) Write a short note on object oriented design process                                                  CO5 K1



                                                                              Part C                                          5 X 7 = 35
                                                                Answer the following
                                 Each answer should not exceed 600 words or three pages
                                                Question No. Case 20 is Compulsory


16. a) Waterfall model still holds validity in software development models, Convince this
          statement by explain the concept and advantages of waterfall model.                         C01 K5 
(Or)
16. b) Express various disadvantages of agile development models                                      CO1 K6

17. a) Compare and contrast Functional and Non-Functional Requirements                          CO2 K6
(Or)
17. b) Analyze the common structure suggest by IEEE to prepare requirement documents.  CO2 K4

18. a) Summaries various system testing approaches in detail.                                               CO3 K5
(Or)
18. b) Differentiate Testing and Debugging                                                                              CO3 K4

19. a) Compare Structures programming and object oriented programming.                           CO4 K6
(Or)
19. b) Analyze various components of GUI                                                                               CO5 K4

20. Case is Compulsory
Develop the architecture design for the following system using transform mapping. The sales process begins when a customer gives the sales clerk a sales slip. In order to process the charge, the sales clerk prepares a charge slip. The charge slip is keyed into the computer, which updates the accounts receivable file stored on disk. At the end of the day, the computer center creates a sales report that is sent to the cash receipts department. After entering the charges, the sales clerk files the charge and sales slips by number till the end of the day. 

Then the sales clerk prepares a summary report, which is sent along with the sales slips to cash receipts. The cash receipts department reconciles the summary report to the sales report. Then, they create a voucher, which is sent to accounting. Sales clerks file the charge slips by number while cash receipts files everything it receives by day.


ANSWER KEY
1. c) RAD Model                                                               
2. c) planning, design, coding, testing                               
3. d) All of the above
4. d) None of the mentioned
5. b) Modules represent data abstraction
6. b) Structural testing
7. a) Inheritance                                                                 
8. d) both instance and object
9. c) Statechart diagram                                                       
10. c)  Automatic Teller Machine

PART - B
11. a) Discuss various stages of SDLC. CO1 K2
   Requirement gathering and analysis
   Design
   Implementation or coding
   Testing
   Deployment
   Maintenance
(Or)
11. b) Describe the concept of Extreme Programming CO1 K1
Definition
Extreme Programming (XP) is an agile software development framework that aims to produce higher quality software, and higher quality of life for the development team. XP is the most specific of the agile frameworks regarding appropriate engineering practices for software development.
When Applicable
The general characteristics where XP is appropriate were described by Don Wells on www.extremeprogramming.org:
· Dynamically changing software requirements
· Risks caused by fixed time projects using new technology
· Small, co-located extended development team
· The technology you are using allows for automated unit and functional tests
Due to XP’s specificity when it comes to it’s full set of software engineering practices, there are several situations where you may not want to fully practice XP. The post When is XP Not Appropriate on the C2 Wiki is probably a good place to start to find examples where you may not want to use XP.
While you can’t use the entire XP framework in many situations, that shouldn’t stop you from using as many of the practices as possible given your context.
12. a) Explain different types of Software Requirements CO2 K2
The most common types of software requirements are:
1. Business Requirements (BR)
· These are high-level business goals of the organization building the product, or the customer who commissioned the project.
· These are usually provided as a single page of high-level bullets.
Market Requirements (MR)
· These drill down into BRs, but still are high-level. In addition to business goals, they also outline market needs.
· These are usually provided as a prioritized bulleted list or table, and are usually less than 5 pages long.
Functional Requirements (FR) – Use Cases
· These cover the functionality of the product in detail. Use cases are one of the best ways of documenting functional requirements.
· Depending on the product being built, FRs can run several hundred pages.
Non-Functional Requirements (NFR)
· These are not related to the “functionality” of the product – but cover goals such as Reliability, Scalability, Security, Integration, etc.
· Many projects make the mistake of not specifying these explicitly.
UI Requirements (UIR)
· User interface specs are not considered “requirements” in traditional requirements management theory.
· Phooey! In my opinion, UI specs are indeed requirements (what else are they?) – and in fact should be considered an integral part of requirements for any software that has a UI.
(Or)
12. b) What is Cardinality and Optionality within Relationships? CO2 K1
Relationship memberships are further defined by cardinality and optionality.
Cardinality
Determines the number of entities on one side of the relationship that can be joined to a single entity on the other side.
Optionality
Specifies if entities on one side must be joined to an entity on the other side.
In the following example, each Care Provider may optionally treat one or more patients. The optionality of the relationship is indicated by the o on the relationship line directly at the top of the crow's foot. The reason the relationship is optional is that we can have a new care provider that has yet to be assigned to a patient. The crow's foot indicates the one or more cardinality.

13. a) Enlist various qualities of First normal form CO3 K1
To be in first normal form (1NF), a table must have the following qualities:
· The table is two-dimensional with rows and columns.
· Each row contains data that pertains to some thing or portion of a thing.
· Each column contains data for a single attribute of the thing it’s describing.
· Each cell (intersection of a row and a column) of the table must have only a single value.
· Entries in any column must all be of the same kind. If, for example, the entry in one row of a column contains an employee name, all the other rows must contain employee names in that column, too.
· Each column must have a unique name.
· No two rows may be identical (that is, each row must be unique).
· The order of the columns and the order of the rows are not significant.
(Or)
13. b) Define alpha, beta and acceptance tests.                                                              CO3 K1                            
When software is being developed for a specific client, acceptantests are carried out after system testing.
Alpha test: This test takes place at the developer’s site. 
Beta Test: Beta tests ends the software to a cross-section of user who install it and use it under real world working conditions.

14. a) List out the Benefits of Object Oriented modeling CO4 K1
There are several advantages and benefits of object oriented modeling. Reuse and emphasis on quality are the major highlights of OOM. OOM provides resistance to change, encapsulation and abstraction, etc. Due to its very nature, all these features add to the systems development:  
· Faster development
· Increased Quality
· Easier maintenance
· Reuse of software and designs, frameworks
· Reduced development risks for complex systems integration
(Or)
14. b) Write a short note on InheritanceCO4 K1
Inheritance is taken in the sense of code reuse within the object oriented development. During modeling, we look at the resulting classes, and try to group similar classes together so that code reuse can be enforced. Generalization, specialization, and inheritance have very close association. Generalization is used to refer to the relationship among classes, and inheritance is used for sharing attributes and operations using the generalization relationship. In respect of inheritance, generalization and specialization are two phases of a coin in the sense that if a subclass is seen from a super class the subclass is seen as a specialized version of   super class and in, reverse, a superclass looks like general form of subclass.  

During inheritance, a subclass may override a superclass feature by defining that feature with the same name. The overriding features (the subclass feature with the same names of superclass features) refines and replaces the overridden feature (the superclass feature).  

Now let us look at the diagram given in Figure 9. In this diagram, Circle, Triangle, and Square classes are inherited from Shape class. This is a case of single inheritance because here, one class inherits from only one class.
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15. a) Explain various features of Object Oriented Design CO5 K2
Language Concepts :The 5 Basic Concepts of Object Oriented Design are the implementation level features that are built into the programming language. These features are often referred to by these common names:
Encapsulation :A tight coupling or association of data structures with the methods or functions that act on the data. This is called a class, or object (an object is often the implementation of a class).
Data Protection:The ability to protect some components of the object from external entities. This is realized by language keywords to enable a variable to be declared as private or protected to the owning class.
Inheritance :The ability for a class to extend or override functionality of another class. The so called child class has a whole section that is the parent class and then it has it's own set of functions and data.
Interface: A definition of functions or methods, and their signatures that are available for use to manipulate a given instance of an object.
Polymorphism: The ability to define different functions or classes as having the same name but taking different data types
(Or)
15.b) Write a short note on object oriented design process CO5 K1
1. Define the context and modes of use of the system 
2. Designs the system architecture
3. Identifies the principal system objects
4. Identifies concurrency in the problem5. Handling boundary conditions
6. Develops design models
7. Specifies object interfaces
PART – C
16.a) Waterfall model still holds validity in software development models, Convince this statement by explain the concept and advantages of waterfall model. C01 K5 
Definition: The waterfall model is a classical model used in system development life cycle to create a system with a linear and sequential approach. It is termed as waterfall because the model develops systematically from one phase to another in a downward fashion. This model is divided into different phases and the output of one phase is used as the input of the next phase. Every phase has to be completed before the next phase starts and there is no overlapping of the phases.

Description: The sequential phases described in the Waterfall model are:
1. Requirement Gathering- All possible requirements are captured in product requirement documents.
2. Analysis Read - the requirement and based on analysis define the schemas, models and business rules.
3. System Design -- Based on analysis design the software architecture.
4. Implementation Development of the software in the small units with functional testing.
5. Integration and Testing Integrating of each unit developed in previous phase and post integration test the entire system for any faults.
6. Deployment of system - Make the product live on production environment after all functional and nonfunctional testing completed.
7. Maintenance Fixing issues and release new version with the issue patches as required.
Advantages:
1. Easy to use, simple and understandable, 2. Easy to manage as each phase has specific outputs and review process, 3. Clearly-defined stages, 4. Works well for smaller projects where requirements are very clear, 5. Process and output of each phase are clearly mentioned in the document.
16.b) Express various disadvantages of agile development models CO1 K6
Demands and drawbacks of agile methodologies.
Here are five leading disadvantages of agile software development.
1. Less predictability: For some software deliverables, developers cannot quantify the full extent of required efforts. This is especially true in the beginning of the development life cycle on larger products. Teams new to the agile methodology fear these unknowns. This fear drives frustration, poor practices, and often poor decisions. The more regimented, waterfall process makes it easy to quantify the effort, time, and cost of delivering the final product.
2. More time and commitment: Testers, customers, and developers must constantly interact with each other. This involves numerous face-to-face conversations, as they are the best form of communication. All involved in the project must have close cooperation. Daily users need to be available for prompt testing and sign off on each phase so developers can mark it off as complete before moving on to the next feature. This might ensure the product meets user expectations, but is onerous and time-consuming. This demands more time and energy of everyone involved.
3. Greater demands on developers and clients:These principles require close collaboration and extensive user involvement. Though it is an engaging and rewarding system, it demands a big commitment for the entirety of the project to ensure success. Clients must go through training to aid in product development. Any lack of client participation will impact software quality and success. It also reflects poorly on the development company.
4. Lack of necessary documentation: Because requirements for software are clarified just in time for development, documentation is less detailed. This means that when new members join the team, they do not know the details about certain features or how they need to perform. This creates misunderstandings and difficulties.
5. Project easily falls off track: This method requires very little planning to get started, and assumes the consumer's needs are ever changing. With so little to go on, you can see how this could limit the agile model. Then, if a consumer's feedback or communications are not clear, a developer might focus on the wrong areas of development. It also has the potential for scope creep, and an ever-changing product becomes an ever-lasting one.
17. a) Compare and contrast Functional and Non-Functional Requirements.       CO2 K6
	Parameters
	Functional Requirement
	Non-Functional Requirement

	What it is
	Verb

	Attributes


	Requirement
	It is mandatory

	It is non-mandatory

	Capturing type
	It is captured in use case.
	It is captured as a quality attribute.

	End-result
	Product feature

	Product properties


	Capturing
	Easy to capture

	Hard to capture


	Objective
	Helps you verify the functionality of the software.
	Helps you to verify the performance of the software.

	Area of focus
	Focus on user requirement
	Concentrates on the user's expectation.

	Documentation
	Describe what the product does
	Describes how the product works

	Type of Testing
	Functional Testing like System, Integration, End to End, API testing, etc.
	Non-Functional Testing like Performance, Stress, Usability, Security testing, etc.

	Test Execution
	Test Execution is done before non-functional testing.
	After the functional testing

	Product Info
	Product Features

	Product Properties



(Or)
17.b) Analyze the common structure suggest by IEEE to prepare requirement documents.
1.   Introduction
1.1   Purpose of the requirements document
1.2   Scope of the product
1.3   Definitions, acronyms and abbreviations
1.4   References
1.5   Overview of the remainder of the document
2.   General description
2.1   Product perspective
2.2   Product functions
2.3   User characteristics
2.4   General constraints
2.5   Assumptions and dependencies
3. Specific requirements, covering functional, non-functional and interface requirements. This is obviously the most substantial part of the document but because of the wide variability in organizational practice, it is not appropriate to define a standard structure for this section. The requirements may document external interfaces, describe system functionality and performance, and specify logical database requirements, design constraints, emergent system properties and quality characteristics.
4. Appendices
5. Index
Although the IEEE standard is not ideal, it contains a great deal of good advice on how to write requirements and how to avoid problems. It is too general to be an organizational standard in its own right. It is a general framework that can be tailored and adapted to define a standard geared to the needs of a particular organization.

18. a) Different Types of System Testing                                                                       CO3 K5
Summaries various system testing approaches in detail.  
There are more than 50 types of System Testing. For an exhaustive list of software testing types click here. Below we have listed types of system testing a large software development company would typically use
Usability Testing - Usability Testing mainly focuses on the user's ease to use the application, flexibility in handling controls and ability of the system to meet its objectives
Load Testing - Load Testing is necessary to know that a software solution will perform under real-life loads.
Regression Testing- - Regression Testing involves testing done to make sure none of the changes made over the course of the development process have caused new bugs. It also makes sure no old bugs appear from the addition of new software modules over time.
Recovery Testing - Recovery testing is done to demonstrate a software solution is reliable, trustworthy and can successfully recoup from possible crashes.
Migration Testing - Migration testing is done to ensure that the software can be moved from older system infrastructures to current system infrastructures without any issues.
Functional Testing - Also known as functional completeness testing, Functional Testinginvolves trying to think of any possible missing functions. Testers might make a list of additional functionalities that a product could have to improve it during functional testing.
Hardware/Software Testing - IBM refers to Hardware/Software testing as "HW/SW Testing". This is when the tester focuses his/her attention on the interactions between the hardware and software during system testing.
(Or)
18. b) Differentiate Testing and Debugging 
	Testing
	Debugging

	Testing gets started with known conditions with expected results.
	This is manual step by step unstructured and unreliable process to find and removes a specific bug from the system.

	It performed based on the testing type which we need to perform unit testing, integration testing, system testing, user acceptance testing, stress, load, performance testing etc.
	It performed based on the type of bug.

	Testing is the process which can be planned, designed and executed.
	Debugging is the process which cannot be so forced.

	It is the process to identify the failure of implemented code.
	It is the process to give the absolution to code failure.

	It is a demonstration of error or apparent correctness.
	It is always treated as a deductive process.

	Testing is the display of errors
	It is a deductive process

	Design knowledge is not required for testing the system under test. Any person with or without test case can do testing.
	Detailed design knowledge is definitely required to perform debugging.

	Testing can be outsourced to outside team as well.
	Debugging cannot be outsourced to outside team. It must be done by inside development team.

	Most of the test cases in testing can be automated.
	Automation in the debugging cannot possible.

	Testing is the process to identify the bugs in the system under test.
	Debugging is the process to identify the root cause of the bugs.



19. a) Compare Structures programming and object oriented programming. CO4 K6

	Structured Programming
	 Object Oriented Programming

	Structured Programming is designed which focuses on process/ logical structure and then data required for that process.
	Object Oriented Programming is designed which focuses on data.

	Structured programming follows top-down approach.
	Object oriented programming follows bottom-up approach.

	Structured Programming is also known as Modular Programming and a subset of procedural programming language.
	Object Oriented Programming supports inheritance, encapsulation, abstraction, polymorphism, etc.

	In Structured Programming, Programs are divided into small self contained functions.
	In Object Oriented Programming, Programs are divided into small entities called objects.

	Structured Programming is less secure as there is no way of data hiding.
	Object Oriented Programming is more secure as having data hiding feature.

	Structured Programming can solve moderately complex programs.
	Object Oriented Programming can solve any complex programs.

	Structured Programming provides less reusability, more function dependency.
	Object Oriented Programming provides more reusability, less function dependency.

	Less abstraction and less flexibility.
	More abstraction and more flexibility.



(Or)
19. b) Analyze various components of GUI                                       CO5 K4

GUI Control Components
GUI control components are the primary elements of a graphical user interface that enable interaction with the user. They are subclasses of the Component class. The GUI control components for constructing menus are derived from the abstract class Menu Component.
The following three steps are essential in making use of a GUI control component.
1. A GUI control component is created by calling the appropriate constructor. 
JButton guiComponent = new JButton ( "ON" );
2. The GUI control component is added to a container using a layout manager. This involves invoking the overloaded method add() on a container with the GUI control component as the argument. 
guiFrame.add ( guiComponent );
3. Listeners are registered with the GUI component, so that they can receive events when these occur. GUI components generate particular events in response to user actions.
· Button - has a textual label and is designed to invoke an action when pushed.
· Checkbox - has textual label that can be toggled on and off.
· ComboBox - is a component that provides a pop-up menu of choices.
· Label - is a component that displays a single line of read-only, non-selectable text.
· List - is a component that defines a scrollable list of text items.
· Scrollbar - is a slider to denote a position or a value.
· TextField - is a component that implements a single line of text.
20. Case is Compulsory 
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Muliple inhertance is shown in Figure 10 Here,one class s inherited from more
than one clase.

Figure 10: Maliple inberitance
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