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SEPTEMBER/OCTOBER 2015 EXAMINATION 
 

 
COURSE CODE: CIT 333 
 
COURSE TITLE: SOFTWARE ENGINEERING 1 
 
1a. Explain application Software with six (6) examples    (4 marks) 

 
Application software is a class of software which the user of computer needs to 
accomplish one or more definite tasks. Examples include: industrial automation, business software, 
computer games, educational software, medical software, military software, photo-editing, 
spreadsheet, Word processing, Decision making software 
 
1b. outline and clearly explain any five (5) sub-discipline of software engineering (10 marks) 
 Software requirements: The elicitation, analysis, specification, and validation of requirements for 

software. 
 Software design: Software Design consists of the steps a programmer should do before they start 

coding the program in a specific language 
 Software development: It is construction of software through the use of programming languages. 
 Software testing Software Testing is an empirical investigation conducted to provide stakeholders 

with information about the quality of the product or service under test. 
 Software maintenance: This deals with enhancements of Software systems to solve the problems 

they may have after being used for a long time after they are first completed.. 
 Software configuration management: is the task of tracking and controlling changes in the 

software. Configuration management practices include revision control and the establishment of 
baselines. 

 Software engineering management: The management of software systems borrows heavily from 
project management. 

 Software development process: A software development process is a structure imposed on the 
development of a software product. There are several models for such processes, each describing 
approaches to a variety of tasks or activities that take place during the process. 

 Software quality: The totality of functionality and features of a software product that bear on its 
ability to satisfy stated or implied needs. 

 
2a. explain the four (4) four software engineering goals   (8 marks) 
 Maintainability: Changes made to software without increasing the complexity of the original system 

design should be possible. 
 Reliability: The software should be able to prevent failure in design and construction as well as 

recover from failure in operation. The software should perform its intended function with the 
required precision at all times. 

 Efficiency: The software system should be able to use the resources made available in an best 
manner. 
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 Understand ability: The software should accurately model the view the reader has of the real world. 
Long-lived software system codes in large is usually read more times than it is written, it should be 
easy to read at the expense of being easy to write, and not the other way around. 
 

2b. outline any six (6) functions of software engineer                             (6 marks) 

 Analyses information to determine, recommend, and plan computer specifications and layouts, and 
peripheral equipment modifications. 

 Analyses user needs and software requirements to determine feasibility of design within time and 
cost constraints. 

 Coordinates software system installation and monitor equipment functioning to ensure 
specifications are met. 

 Designs, develops and modifies software systems, using scientific analysis and mathematical 
models to predict and measure outcome and consequences of design. 

 Determines system performance standards. 

 Develops and direct software system testing and validation procedures, programming, and 
documentation. 

 Modifies existing software to correct errors; allow it to acclimatise to new hardware, or to improve 
its performance. 

 Obtains and evaluates information on factors such as reporting formats required, costs, and 
security needs to determine hardware configuration. 

 Stores, retrieves, and manipulates data for analysis of system capabilities and requirements. 
 

3a. mention four (4) advantages and two disadvantages of incremental model (6 marks) 
Advantages  

 Generates working software quickly and early during the software life cycle. 
o More flexible – inexpensive to change scope and requirements. 
o Easier to test and debug during a smaller iteration. 
o Easier to manage risk because risky pieces are identified and handled during its iteration. 
o Each of the iterations is an easily managed landmark 

Disadvantages 
· Each phase of an iteration is rigid and do not overlap each other. 
· Problems as regard to system architecture may arise as a result of inability to gathered requirements 
up front for the entire software life cycle. 
 
3b. enumerate the four (4) method used to test non-functional aspects of a software (8 marks) 
o Performance testing confirms to see if the software can deal with large quantities of data or users. 

This is generally referred to as software scalability. This activity of Non Functional Software Testing 
is often referred to as Endurance Testing. 

o Stability testing checks to see if the software can continuously function well in or above an 
acceptable period. This activity of Non Functional Software Testing is oftentimes referred to as load 
(or endurance) testing. 

o Usability testing is used to check if the user interface is easy to use and understand. 
o Security testing is essential for software that processes confidential data to prevent system intrusion 

by hackers. 
o Internationalization and localization is needed to test these aspects of software, for which a pseudo 

localization method can be used. 
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4a. Briefly explain software crisis        (3 marks) 
It was used to describe the impact of prompt increases in computer power and the difficulty of the 
problems which could be tackled. In essence, it refers to the difficulty of writing correct, 
understandable, and verifiable computer programs. 
 
4b. Outline the seven (7) ways in which software crises can be manifested (7 marks) 

 Projects running over-budget. 

 Projects running over-time. 

 Software was very inefficient. 

 Software was of low quality. 

 Software often did not meet requirements. 

 Projects were unmanageable and code difficult to maintain. 

 Software was never delivered. 
 

4c. outline with explanation the two categories of requirements (4 marks) 
1. Functional requirements 
2. Non-functional requirements 

· Functional requirements which describe the functionality that the system is to execute; for example, 
formatting some text or modulating a signal. 
· Non-functional requirements which are the ones that act to constrain the solution. Nonfunctional 
requirements are sometimes known as quality requirements or Constraint requirements No matter how 
the problem is solved the constraint requirements must be adhered to. 
 
5a. Outline and explain any four (4) of the fundamental software design concepts (8 marks) 
o Abstraction - allows designers to focus on solving a problem without being concerned about 

irrelevant lower level details  
o Refinement - process of elaboration where the designer provides successively more detail for each 

design component 
o Modularity - the degree to which software can be understood by examining its components 

independently of one another 
o Software architecture - overall structure of the software components and theways in which that 

structure provides conceptual integrity for a system 
o Control hierarchy or program structure - represents the module organization and implies a 

control hierarchy, but does not represent the procedural aspects of the software (e.g. event 
sequences) 

o Structural partitioning - horizontal partitioning defines three partitions (input, data 
transformations, and output); vertical partitioning (factoring) distributes control in a top-down 
manner (control decisions in top level modules and processing work in the lower level modules). 

o Data structure - representation of the logical relationship among individual data elements 
(requires at least as much attention as algorithm design) 

o Software procedure - precise specification of processing (event sequences, decision points, 
repetitive operations, data organization/structure) 

o Information hiding - information (data and procedure) contained within a module is inaccessible 
to modules that have no need for such information 

5b. Outline the six (6) disadvantages of water fall life circle   (6 marks) 
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Disadvantages 

 Adjusting scope during the life cycle can kill a project 

 No working software is produced until late during the life cycle. 

 High amounts of risk and uncertainty. 

 Poor model for complex and object-oriented projects. 

 Poor model for long and ongoing projects. 

 Poor model where requirements are at a moderate to high risk of changing. 
 
6a. what are the problems faced in requirement elicitation      (5 marks) 
Problems faced in Requirements Elicitation 

 Ambiguous understanding of processes 

 Inconsistency within a single process by multiple users 

 Insufficient input from stakeholders 

 Conflicting stakeholder interests 

 Changes in requirements after project has begun 
6b. outline the seven (7) merits of top-down programming    (7 marks) 
Merits of top-down programming: 

 Separating the low level work from the higher level abstractions leads to a modular design. 

 Modular design means development can be self contained. 

 Having "skeleton" code illustrates clearly how low level modules integrate. 

 Fewer operations errors 

 Much less time consuming (each programmer is only concerned in a part of the big project). 

 Very optimized way of processing (each programmer has to apply their own knowledge and 
experience to their parts (modules), so the project will become an optimized one). 

 Easy to maintain (if an error occurs in the output, it is easy to identify the errors generated from 
which module of the entire program). 

 
6b. mention any two (2) of the advantages of water life circle       (2 marks) 
Advantages 

 Simple and easy to use. 

 Easy to manage due to the rigidity of the model – each phase has specific deliverables and a 
review process. 

 Phases are processed and completed one at a time. 

 Works well for smaller projects where requirements are very well understood. 
 
7a. list and clearly explain the five (5) benefits of modular design (10 marks) 
Benefits of Modular Design 

 Scalable Development: a modular design allows a project to be naturally subdivided along the 
lines of its modules. A developer (or groups of developers) can be assigned a module to 
implement independently which can produce an asynchronous project flow. 

 Testable Code Unit: when your code is partition into functionally-related chunks, it facilitates 
the testing of each module independently. With the proper testing framework, developers can 
exercise each module (and its constituencies) without having to bring up the entire project. 

 Build Robust System: in the monolithic software design, as your system grows in complexity so 
does its propensity to be brittle (changes in one section causes failure in another). Modularity 
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lets you build complex system composed of smaller parts that can be independently managed 
and maintained. Fixes in one portion of the code does not necessarily affect the entire system. 

 Easier Modification & Maintenance: post-production system maintenance is another crucial 
benefit of modular design. Developers have the ability to fix and make non-infrastructural 
changes to module without affecting other modules. The updated module can independently go 
through the build and release cycle without the need to re-build and redeploy the entire system. 

 Functionally Scalable: depending on the level of sophistication of your modular design, it's 
possible to introduce new functionalities with little or no change to existing modules. This allows 
your software system to scale in functionality without becoming brittle and a burden on 
developers. 

7b. clearly elaborate on critical error and non-critical error (4 marks) 
A critical error prevents the system from fully satisfying its usage. The errors have to be corrected 
before the system can be given to a customer or even before future development can progress. Phase 
Deliverable Implementation Code Critical Error Removal 
A non-critical error is known but the occurrence of the error does not notably affect the system's 
expected quality. There may indeed be many known errors in the system. They are usually listed in 
the release notes and have well established work around. 

 
 
  

 
COURSE TITLE:  SOFTWARE ENGINEERING 1 

 
1. Outline seven sub-discipline of software engineering 
 Software requirements: The elicitation, analysis, specification, and validation of requirements for 

software. 
 Software design: Software Design consists of the steps a programmer should do before they start 

coding the program in a specific language 
 Software development: It is construction of software through the use of programming languages. 
 Software testing Software Testing is an empirical investigation conducted to provide stakeholders 

with information about the quality of the product or service under test. 
 Software maintenance: This deals with enhancements of Software systems to solve the problems 

they may have after being used for a long time after they are first completed.. 
 Software configuration management: is the task of tracking and controlling changes in the 

software. Configuration management practices include revision control and the establishment of 
baselines. 

 Software engineering management: The management of software systems borrows heavily from 
project management. 

 Software development process: A software development process is a structure imposed on the 
development of a software product. There are several models for such processes, each describing 
approaches to a variety of tasks or activities that take place during the process. 

 Software quality: The totality of functionality and features of a software product that bear on its 
ability to satisfy stated or implied needs. 

 
2.  State seven functions of a software engineer. 
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  Analyses information to determine, recommend, and plan computer specifications and layouts, 
and peripheral equipment modifications. 

 Analyses user needs and software requirements to determine feasibility of design within time and 
cost constraints. 

 Coordinates software system installation and monitor equipment functioning to ensure 
specifications are met. 

 Designs, develops and modifies software systems, using scientific analysis and mathematical 
models to predict and measure outcome and consequences of design. 

 Determines system performance standards. 

 Develops and direct software system testing and validation procedures, programming, and 
documentation. 

 Modifies existing software to correct errors; allow it to acclimatise to new hardware, or to improve 
its performance. 

 Obtains and evaluates information on factors such as reporting formats required, costs, and 
security needs to determine hardware configuration. 

 Stores, retrieves, and manipulates data for analysis of system capabilities and requirements. 
 
3a. Explain what is meant by software crises 
It was used to describe the impact of prompt increases in computer power and the difficulty of the 
problems which could be tackled. In essence, it refers to the difficulty of writing correct, understandable, 
and verifiable computer programs. 
 
   b. list three sources of software crisis. 
The sources of the software crisis are 

 Complexity 

 Expectations and 

 Change  
c. state seven ways by which software crisis manifest itself. 

 Projects running over-budget. 

 Projects running over-time. 

 Software was very inefficient. 

 Software was of low quality. 

 Software often did not meet requirements. 

 Projects were unmanageable and code difficult to maintain. 

 Software was never delivered. 
 
4a. in software, what do you understand by logical modularity? 
Logical Modularity is concerned with the internal organization of code into logically-related units. In 
modern high level languages, logical modularity usually starts with the class, the smallest code group 
that can be defined. 
   b. list four benefits of modular design. 

 Scalable Development: a modular design allows a project to be naturally subdivided along the 
lines of its modules. A developer (or groups of developers) can be assigned a module to 
implement independently which can produce an asynchronous project flow. 
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 Testable Code Unit: when your code is partition into functionally-related chunks, it facilitates 
the testing of each module independently. With the proper testing framework, developers can 
exercise each module (and its constituencies) without having to bring up the entire project. 

 Build Robust System: in the monolithic software design, as your system grows in complexity so 
does its propensity to be brittle (changes in one section causes failure in another). Modularity 
lets you build complex system composed of smaller parts that can be independently managed 
and maintained. Fixes in one portion of the code does not necessarily affect the entire system. 

 Easier Modification & Maintenance: post-production system maintenance is another crucial 
benefit of modular design. Developers have the ability to fix and make non-infrastructural 
changes to module without affecting other modules. The updated module can independently go 
through the build and release cycle without the need to re-build and redeploy the entire system. 

 Functionally Scalable: depending on the level of sophistication of your modular design, it's 
possible to introduce new functionalities with little or no change to existing modules. This allows 
your software system to scale in functionality without becoming brittle and a burden on 
developers. 

 
   c. list three basic approaches to designing modular program 

 Process-oriented design: This approach places the emphasis on the process with the objective 
being to design modules that have high cohesion and low coupling. (Data flow analysis and data 
flow diagrams are often used.) 

 Data-oriented design: In this approach the data comes first. That is the structure of the data is 
determined first and then procedures are designed in a way to fit to the structure of the data. 

 Object-oriented design: In this approach, the objective is to first identify the objects and then build 
the product around them. In concentrate, this technique is both data- and process-oriented. 

 
   d. list three attributes of a good module 

 Functional independence - modules have high cohesion and low coupling 

 Cohesion - qualitative indication of the degree to which a module focuses on just one thing 

 Coupling - qualitative indication of the degree to which a module is connected to other modules 
and to the outside world 
 

5a. what is software life circle module? 
Software life cycle models describe phases of the software cycle and the order in which those phases 
are executed 
   
 b. fully explains what is meant by a requirement in system engineering.    (5 marks) 
A requirement can be a description of what a system must do( Functional Requirement). This specifies 
something that the provided system must be able to do. Another type of requirement specifies 
something about the system itself, and how well it performs its functions (Non-functional requirement) 
 
c. briefly discusses what is meant by requirement management.  (5 marks) 
Requirements Management is the all-inclusive process that includes all aspects of software 
requirements analysis and as well ensures verification, validation and traceability of requirements.it 
assure that all system requirements are stated unmistakably, that omissions and errors are corrected 
and that evolving specifications can be included later in the project lifecycle. 
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 d. at the end of the design process a design specification document is produced. List Four design 
models described in the document.                         (4 marks) 

 Data 

 Architecture 

 Interfaces  and  

 Components. 
 
 6a. Explain software quality Assurance (SQA) concept.               (5 marks) 
Software Quality Assurance (SQA) is defined as a planned and systematic approach to the evaluation of 
the quality of and adherence to software product standards, processes, and procedures. QA includes 
the process of assuring that standards and procedures are established and are followed throughout the 
software acquisition life cycle. 
 
   b. outline two SQA activities                                                           (6 marks) 

 Product Evaluation and 

 Process Monitoring 
 

   c. Explain what is meant by SQA audit.                                        (31/2 marks) 
SQA audit is to assure that proper control procedures are being followed, that required 
documentation is maintained, and that the developer's status reports accurately reflect 
the status of the activity 
 

   d. state the purpose of SQA audit.                                               (3 marks) 
 
The SQA product is an audit report to management consisting of findings and 
recommendations to bring the development into conformance with standards and/or 
procedures. 
 
 
                

 
             

 
 
 
 

 
 


