MARKING SCHEME :

PROGRAMMING METHODS – SEPTEMBER 2007 –LOCAL EXAMINATION

ANSWER ANY FOUR QUESTIONS.  EACH QUESTION CARRIES 25 MARKS.

Question 1
a) Write a list of objectives that authors of systems documentation should aim to achieve.

(7 marks)

b) At what point of in the development lifecycle does the analysis of requirements come?

(3 marks)

c) Write a list of objectives that authors of systems documentation should aim to achieve.

(7 marks)

d) Give FOUR reasons why there’s a need for standardized documentation.

(8 marks)

Question 2

(a) What is Unified Modeling Language?

(4 marks)
(b) List SEVEN(7) types of UML diagrams?

(7 marks)
(c) Using any UML diagram, design Withdrawal function from an ATM machine.

(10 marks)
(d)
Give FOUR(4) advantages of UML.




       (4 marks)
 (Total : 25 marks)

Question 3
(a)
What are the limitations of a File Management System?

       (6 marks)
(b)
List TWO (2) facilities provided by a DBMS.


       (2 marks)
(c)
List FIVE (5) function of a Database Management System

       (5 marks) 
(d)
List and explain SIX (6) duties of the Database Administrator.
     (12 marks)
Question 4
A computer language offers humans a standard way of expressing algorithms to solve a particular problem.

(a) List SEVEN (7) programming language models.

(7 marks)

(b) Programming language can be divided into FIVE (5) generation. Explain each generation briefly.

(10 marks)

(c) List and explain FOUR (4) basic questions that would help when making decisions in evaluating programming languages?

(8 marks)

(Total: 25 marks)
Question 5
a)
Why may software complexity, underestimation by programmers, poorly documented code, changing requirements and time pressures lead to error prone software programs?  Write down what you think makes these causes of software error.

(15 marks)

b)
Compare and contrast static ways of testing against dynamic ways of testing.  What is meant by each term and when might they be used in the software development process? Give examples of each approach.

(8 marks)
e) Give TWO examples of unit testing.

(2 marks)

(Total: 25 marks)
Question 6
Consider the following array:

	45
	4
	18
	9
	22
	65
	21
	8
	90
	5


A[1]      A[2] ……………..                                                                                       A[10]

a) What would be the value of X for each of the following:

i.
X = A[4] + A[6]





        (2 marks)

ii.
X = A[4+6]





                    (2 marks)

iii.
X = A[A[4]]






        (2 marks)

iv.
X = A[ A[8] – A[2]]





        (2 marks)

v.
X = A[A[A[2]]]





        (3 marks)

b) Write a pseudo-code to store the numbers in the array above.
        (9 marks)

c) What is the difference between one-dimensional array and two-dimensional array?








        (5 marks)

MARKING SCHEME :

Question 1
a)

· Have an understanding of the relationship between associated documents

· Identify the overall content to be prepared

· Know who the audience will be

· Write for that audience, at the appropriate level

· Know how to classify the documents

· Know the presentation standards to be applied to the document

· Keep the documentation complete and up to date

(7 points x 1 mark)

b) Requirement analysis comes early in any lifecycle model because without knowing what is wanted there is no basis or justification for further design and development.

(3 marks)

c)

· Have an understanding of the relationship between associated documents

· Identify the overall content to be prepared

· Know who the audience will be

· Write for that audience, at the appropriate level

· Know how to classify the documents

· Know the presentation standards to be applied to the document

· Keep the documentation complete and up to date

(7 points x 1 mark)

d)

· Provides managers with documents to review at significant developmental milestones to make sure requirements have been met and that resources should continue to be expended

· Records technical information to allow co-ordination of later development, use and modification

· Provides authors of documents and managers of the project development a guide to follow in preparing and checking documentation

· Provides uniformity style, format and content of documentation throughout the project

· Promotes variety reduction

(Any 4 points x 2 marks)

Question 2

· UML is language rather than a methodology.

· offers a means of notation/ vocabulary for expressing the underlying analysis and design

· Offers a method of communication between technical developers and the non-technical users.

(4 marks with explanation)

(a) Use case, sequence, activity, collaboration, class, deployment, state
 (Any 7 x  1 mark)
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 (10 marks)
d)
· Provides a means of extending the core concepts of the language
· Independent of programming languages and development processes
· Provides a formal basis for understanding the modeling languages
· Encourages the growth of the OO tools market
· Integrates best practices
· Creates a modeling language usable by both humans and machines
(1 mark x 4 points)
Question 3
a)


· Lack of data integration leading to data redundancy

· The same data elements appear in many different files and often in different formats

· This makes updating files difficult, time consuming and error prone

(1 mark x 3 points)
· Lack of data integrity

· Data redundancy creates a problem when it comes to file updating

· If some files are missed, or not done at the same time, data will be inconsistent

(1 mark x 3 points)
b) 

· Create a database

· Add, amend and delete data

· Sort and search a database

· Create and print reports

· Perform relational, logical and string operations

· Modify the database structures

(1 mark x any 2 points)
c)

· Data independence, establish relationship among records in different tables, eliminate data redundancy, define the characteristics of the data, manage file access, maintain data integrity.






   (1 mark x 5 points)
d)

· Database design – plays a key role in both logical and physical design phases, guides the definition of the database content and data dictionary, and coding, backup/restart procedures

· Database implementation & operation – guides the use on day-to-day basis, i.e. adding, deleting, controlling access, detecting & repairing losses, instituting recovery, and restart & backup procedures

· User co-ordination – receives and reviews user requests for support, establishes feasibility, resolves redundant or conflicting requests, and establishes priorities.  Enforces standards for data access, storage formats, data element names, etc.

· Backup and recovery- prepares the plan for the regular backing up of the database and establishes the procedures for recovering from failures due to either hardware or software

· Performance monitoring – responsible for making sure that the DBMS meets needs.  Regular monitoring ensures that if problems occur, they can be readily identified and steps taken to remedy them

· System security – this usually involves the issuing of passwords and other security measures to control the access the database

(2 marks x 6 points)

(Total: 25 marks)

Question 4
a) Imperative Languages, Functional languages, Logic programming, object oriented programming, scripting languages, declarative languages, parallel languages

(1 mark x 7 points)

· 1st generation language- Machine language

· 2nd generation language – Assembly language- Symbolic instructions and addresses

· 3rd generation language- high level language-Programmer concentration of structured programming and database management.

· 4th generation language- 4GL-Non procedural language

· 5h generation language- Natural language- Artificial intelligence and fuzzy logic

(2 marks x 5 points)
c)

· How readable is the language, to humans? If parts of the program are going to be read or altered separately from the entire program is might be worth considering how legible they are going to be.

· Does the language have standards? Languages that have standards for writing programs have greater readability.

·  How much would it cost to develop using a given language? Is the language expensive to use and to maintain?

· How reliable is the language? Not all languages create robust programs, and some help the programmer to avoid making errors.

(2 marks x 4 points)

(Total: 25 marks)

Question 5
a)

· Software complexity – windows-type interfaces, client-sever and distributed application, data communications, enormous relational databases, and sheer size of applications have all contributed to the exponential growth in software/system complexity.  There is much more to check and test, and more to go wrong.

· There is a tendency for programmers to say things like “no problem” when asked about a programming task, and this may be unrealistic.  If there are too many unrealistic “no problem”s , the result is bugs.

· Poorly documented code – it is hard to maintain and modify code that is badly written or poorly documented; the result is bugs.

· Changing requirements – if there are many minor changes or any major changes, known and unknown dependencies among parts of the project are likely to interact and cause problems, and the complexity of keeping track of changes may result in errors.

· Time pressures – scheduling of software projects is difficult at best, often requiring a lot of guesswork.  When deadlines loom and ‘the crunch’ comes, mistakes will be made.

(5 points x 3 marks)

b)

The testing processes used throughout the software development lifecycle can be either:

· Static e.g. reading and checking documents against requirements, reading and checking code without running software, holding walkthroughs etc.  static checking may take place when there is no alternative e.g. the stage of development is still early in the lifecycle and there is not enough written to test, or the use of testing tolls is not worthwhile because they may be too costly or complex.

(4 marks)

· Dynamic e.g. running code to check outputs.  This may be done when there is sufficient code to test, which may be from unit level upward through the different levels of system build and integration.

(3 marks)

The two are not necessarily exclusive, and desk checking and dry running of code may precede dynamic checking.

(1 mark)

c) Black box testing and white box testing

(2 marks)

(Total: 25 marks)
Question 6
a)

i.
X = A[4] + A[6]

X = 9 + 65

X = 74

(2 marks)
ii. X = A[4+6]

X = A[10]

X = 5

(2 marks)
iii.
X = A[A[4]]


X = A[9]


X = 90

(2 marks)
iv. X = A[A[8] – A[2]]

X = A[8 - 4]

X = 9

(2 marks)
v. X = A[A[A[2]]]

X = A[A[4]]

X = A[9]

X = 90

(3 marks)
b)

use variables:

numbers[10]: array of type integer

n, x of type integer

FOR (n=1, n<=10, +1)


DISPLAY “Enter a number”


ACCEPT numbers[n]

ENDFOR

DISPLAY “The numbers that you entered are:”

FOR (x=1, x<=10, +1)


DISPLAY number[x]

ENDFOR

END PROGRAM
(9 marks)

c)
One-dimensional array

· Is a sequence of data items where each item or element can be referenced by the position it occupies in the sequence.

· The array elements can be simple or complex data types but they must all be the same.


Two-dimensional array

· Consists of 2 subscripts for identifying an array element like rows and columns of a table

· All elements of the array must contain the same data type

· Usual referenced by row number and then column number

(2½  marks each)

(Total: 20 marks)
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