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INSTRUCTIONS

1. Answer all questions.
Examination has a total of 80 marks

This exam consists of 11 printed pages including the cover page.

A

The Exam user_id, password, tree, context and server name will be provided by the chief
invigilator.

Read the complete question paper carefully before starting to work on the problem.
Write pseudo codes (hand-written) in the provided answer folder.

Submit written answer folder and zipped project folder

Use the last 10 minutes to check your submissions

e N e W

The names of all your files( project, source file and output files) should have following
format

S-em- {Project Name)

Srmee .cpp (source file)

S .TXT (data files)
The dashes in file names are the six digits of your UNESWA student identity number.

SPECIAL REQUIREMENTS:

S

1. For each student, a standalone PC with working Visual Studio 2010 C+=+ compiler.

2. Students should not have access to the internet.

ANSWER FORMAT

1. Where required, write (in your answer folder) a detailed pseudo-code.

2. Compile and test your code. Make sure you submit code with no syntax errors. Where
necessary comment statements that have syntax errors.

3. Provide sufficient comment in your source code.

4. Output from your program must be properly formatted.

DATA
1. The required data text files, and ANNEX_A source files, are stored in the folder
RESIT2020 CSC213_DATA_ANNEX and will be provided by the chief invigilator.
2. Except where instructed, the data files and the ANNEX source files should not be

modified. However, where necessary content can be used in your program.
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PROBLEM:

Your task is to design and implement a program that reads student information stored in three comma

separate (.csv) files, and extract a report for each student. The content of the files is as follows:

s students.csv — This file contains 25 unique student records consisting of the student identity

number, surname and first name.

e courses.csv — This file contains 37 unique course records. Each record is described by course

code, course title and the weighting of the continuous assessment (CA) and examination marks.

The weighting is a value between 0 and 1, and the sum of CA and examination weighting must be

equal to 1.

s enrolments.csv — Each student can register in one or more courses, and each course can be taken

by many students. This file contains a record of each student identity number and the course

codes for the courses they are registered in. For each registration, the CA and examination marks

are also recorded. The file contains 148 unique enrolment records.

The figure below shows a sample of each of the three files. For testing purposes, electronic copies of the

input files are provided. For testing purposes, electronic copies of the input files are provided.

students.csv COUrSEs.CsY
|Student id - Surname. Courseld m udentld - CAMark .W,mxB?,,\._.mﬂw
604818 SMITH CSC11i 604818 35 52
542961 JOHNSON cseatt mﬁmmmw--....‘__._.__.m.mw.__..... e )
| 772736 WALLAMS ROBERT  ||csce2 778736 (82 163
| 9525SLBROWN  IMICHAEL . |lcscaar issass1 oz Tes
340674 JONES  [WILLIAM CSCiti 340674 40 1
320851 GARCIA  IDAVID Cscii 320851 94 3L
| 587820 MILLER  |RICHARD ‘cscaq2  ss720 83 154
| 935433 DAVIS JosepH |icsca72 sasass 53 1
| 663665 RODRIGUEZ THOMAS tlesciar esases 3 16
i n#a...h_? MAASTINCT Ler ' EuCe : locooge  caamzn ) AP
¢ ¥ | students, - 4 m | #1115 ¥ enrclments . ¥
courses.csv
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|CODE  |DESCRIPTION o 'CA_RATE EXAN_RATE
(CSCIit introductiontio ComputerScience . 04 G6

JCSC113  intrduction to Information Technology 06
/CSC121  Communications Fundamentals o6 |
CSCLi2  computerProgrammingl . 04 06
|CsC203 Discrete Mathernatics R - ___m._.mm

icsca0s Probability and Statistics R S - T
16s€213  ComputerProgrammingd . 04 06
|CSC251  Humen Computerinteraction . G4 06

4 v Ml courses U - E!IL i | Ty

EET if r——n—— [nal -

The program must repeatedly read each student record in the students.csv file and extracts all
corresponding/matching enrolment records (matched using unique student identity number) from the
enrolments.csv file. The course code in the enrolment record is also used to extract and display matching
records (matched using unique course code) in the courses.csv file. For each student, the program should

produce a student report similar to figure shown below:

Fe3144
THOMESON

Object Oriented Programming

Computer Networks I

Introduction to Computer Science
' Computer Programming Il

Human Computer Interaction
Internship Training

QUESTION 1 - 15 marks
Create a new Visual Studio C++ project and add the code provided in ANNEX A to the main
source file. Where indicated in ANNEX A, add code for the following:

(a) Write a function that’s determines a letter grade for given a mark using the following
integer ranges. A: 80-100; B: 70-80; C: 60-70; D: 50-60; E: 40-50; F: 0-40. The function
takes a single numeric value and returns letter grade. The function must adequately resolve
border Jine cases. [5 marks]

(b) Write a function whose arguments are a given CA mark, examination mark, CA weighting
and examination weighting and computes the final mark as a sum of the product of each
mark (CA or Exam) and its corresponding weighting. Final = CA mark * CA weight +
Exam Mark* Exam weight. [5 marks]

(c) Write a function whose &.mg.awam are a character, an integer number N, and an output

stream. The function writes the given character N times to output stream.  [5 marks]
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QUESTION 2 — 25 marks
Where indicated in the code provided in ANNEX A, modify the code as follows.

(a) Define a course record structure, called struct Course, to store information about each
course record. That is the structure must have fields for the course code, course title, CA
weighting and examination weighting. Make sure your variable names are consistant
with those used in the given code from ANNEX A. (4 marks ]

(b) Define a function called InitCourseRecord that initializes a course record. The function
takes as an argument, a course record (as described above), and values for each fields.
The function simple sets the record fields to the given values.

. I3 marks]

(¢) Write an overload insertion operator for that takes a struct Course variable and displays

the course details in the following format.

ECE8G213  Programming 11

(d) In your main function, add statements to test the InitCourseRecord function and the
insertion operator ,

(e) In the main function, run and test the extractCourseDataFromCSVFile and
displayCourseTable [The definitions of these two functions is provided in the Annex
code] and make sure it displays a list of courses on standard output similar to figure
below. Note: This will only work if parts (a) and (B) above are correctly implemented.

[ 3 marks]

Sample Testing Code

//extract course record from csv file to iist
std::list<Course> CT = extractCourseDataFromCSVFile("courses.csv");

//display course list
displayCourseTable(CT, std::cout);

Expected result

CSC114d Introduction to Computer Science B.40 B.68
C8C113 Intrduction to Information Technalogy d.48 8.68
©5C121 Commnunications Fundamentals 0.48 B.60
CSC112 Computer Progranming T 8.48 8.68

CSC2B83 Discrete Mathematics B.48 B.68

C5C205 Probabhility and Statistics 8.40 8.68
CSG243 Gomputer Programming 11 a.40 8.66
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(f) In the displayCourseTable function, replace the statement that writes a line of equal
character symboi (=): os << "============" << stduendi; with a statement that calls
the function defined in question 1(c). [ 3 marks }

(g) Write a function that take a course code and a course table (list of courses extracted using
the extractCourseDataFromCSVFile function) and returns the complete course record
which matches the course code passed as an argument. Here is the suggested prototype
for the function. {12 marks ]

Course getCourseRecordFromList(std:: string, std::list<Course> )

Here is a sample of how the function could be used and tested in the main function

Sample Testing Code

//get course record from lis
std::1list<Course> CT = extractCourseDataFromCSVFile("courses.csv");
Course CX = getCourseRecordFromiist("CsSC2il", CT);
std::cout << CX.code << "\t" << CX.description << "\t"
<< CX.caRate << "\t" << CX.examRate << "\t" << std::endl;

Expected result

[C5C211  Theory of Computation 8.48

m ress any key to continue .
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QUESTION 3 — 40 marks

Where

indicated in the code provided in ANNEX, modify the code as follows.

(a) Define a student record structure, called struct Student, to store information about each

student record. That is the structure must have fields for the student identity number,

surname and first name, [3 marks ]

(b) Write an overloaded insertion operator for struct Student which writes the student

identity number, surname and first name to a stream in the format shown below:

12345

Hdlangamandla
Sifisc

[5 marks]

Test your code as shown below:

Sample Testing Code

//declare student record
Student S;

//initialize student record
S.sid = "12345";

S.surname = "Ndlangamandla";
S.firstname = “"Sifiso";

/7display on standard output using insertion operator
std::cout << S << std::endl; .

Expected result

12345
Ndlangamandla

Sifiso

(©)

Write a function that repeatedly reads each student record in the students.csy file and extracts al]
corresponding/matching enrolment records (matched using unique student identity number) from
the enrolments.csv file. The provided ANNEX A code provides enough samples for how to write
the code for this function. Here is a suggested prototype for the function:

vold extractStudentResults (const char* studentFilename, const char*
enrolmentFilename, std::ostreamd os)
[ 25 marks ]

For each student, the function should produce a student report similar to the figure below:
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rd

279144
THOMPSON

27914
979144
279144

(d) As noted in the output above, the student identity number column in the report is
redundant. Explain how the code could be modified to display the course title/description

instead as shown below. Write the pseudo-code for the modified function.

ent Identity Numbexr 279144
RStudent Surnane . THOMPSON
jiStudent Firtsnanme

Object Oriented Programning
Conputer Metworks 1

Introduction to Computer Science
Computer Programming II

Hunan Computer Interaction
Internship Training
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ANNEX A:

(This code is provided in the data folder: RESIT2020_CSC213_DATA_ANNEX_A)

//ANNEX

#include "stdatx.h"
#include <iostream»
#include <fstream>
#include <strings>

#include <iomanip>

/finclude list sSTL

#include <list>

#include <iterators

/fviork with string streams
#include <sstream:

\***%***%******%%%#*%

%******%**%***4****%%%%&*\

/¥ : CONSTANT DECLARATIONS */

\%&***”%&%%%*;*%&*******#%%r

//constant declarations used in std::setw() statements

const int SID_W = 12;

const int CA_RATE_W = 12;

const int CA W = 7;

const int CID W = 18;
E

*%#****#*%%;x%****ﬁﬁ“"ﬁ%****%***%*****%*ﬁ\

const int EXAM RATE_W = 12;
const int EXAM W = 7;
const int FINAL_W = 7;
censt int GRADE_W = 7;

canst int SEQ W = 5;

const int SURNAME_W = 15;

const int FIRSTNAME_W = 2@;

const int TITLE_W = 4@;

\&%*%*%*ﬁ%*+*+a1%**%%%*%% mZU ODZMﬁPZﬂ UmnPDmPﬂHOZM ++4%%************+*%%%**\

A e R Ly L T T

%ﬁ%***%****&**%*******#\

/* ’ QUESTION 1 #f

\u*******%*%%*ﬁ SRR EE S L2 T T Ry ook o meR N R R R A R o F 2 S o e ol s NN N K Kt e ol o e ok ke »%*\

//QL-a
//ADD FUNCTION DEFINITION HERE
// determine final mark grade

//Q1i-b
/7ADD FUNCTION DEFINITION HERE
//calculate final mark

//Q1-c
//ADD FUNCTICN DEFINITION HERE
//write a character n times to an output stream

\*ﬁ*********%%*******%*****ﬁ**% END OCmM%HOZ 1 CODE *K****%%*k*%%ﬁ********%**%*\

\*ﬁ*+¢+*++&**************44*4*%»x*%f********f+44***»%*******%+**4%mﬁ****%******\
/* QUESTION 2 *f
\**ﬂ*******awxxx***&%**“%****4*********ﬁ****ﬁ***u;***x*«***ﬁ****%*+********%***\
fiQ2-a

//ADD YOUR CODE HERE

//Q2-b
//ABD YOUR CODE HERE

F/Q2-¢
//7ADD YOUR CODE HERE

o
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\»“*********uw%%*%**‘“%l

# ek <k s st el I ok e ok sk ok

e LR

//extract course data From csv file
:list<Course> extractCourseDataFromCSVFile (const char* courseFilename)

std:

{

std::list<Course> courseTable;

//open input file for reading
std::ifstream inf;
inf.open{courseFilename, std: ilos::in);
std::string linestr="";

Course courseRec;

//ignore input file header text
getline(inf, linestr);

//loop to extract each line

while(getline(inf, linestr))

{

//to read lines into string stream
std::istringstream lineSS(linestr);

//declare strings for code,description, carate, examrate
std::string code_val, descr;
std::string ca_rate, exam_rate;

//read data from file

//1inesSs »»> code_val »> descr >» ca_rate >> exam_rate ;
getline{liness, code_val, ',');

getline(liness, descr, ',');

getline(lineSs, ca_rate, ',");
//convert string to double
double caRate_val = mﬂnu”mdﬁdoahnmlwmﬁm.nlmdaﬁu.zcrrv“

wmﬁHwamﬁwmzmmmu exam_rate,',');
//convert string to double
double £xamRate_val = std::striod{exam_rate.c_str(),NULL); -

//init
InitCourseRecord(courseRec, code_val, descr, carRate_val, examRate_val);

courseTable. push_back{courseRec);

S
inF.close(); // close input file
return courseTable; // return number frequency table

//display course table
void displayCourseTable(std::list<Course> courseTable, std::ostream os)

{

// write header and values to an output stream
08 << "==mczzszssssamzsomszzmnzs=azc =====m===" << std:iendl<< std::endl;
05¢< std::left << std::setw(SEQ W) << "No.";
0s <<std::left<<std::setw(CID_W)<<"CODE"
<«<std::setw(TITLE_W)<<"DESCRIPTION"
<<std: :setw(CA_RATE_W)<<"CARATE"
<<std:isetw(EXAM RATE W)<<"EXAMRATE”
<< std::endl<< std::endl;

05 <& "s====z== = zzm=ss=
int courseCount = @;
for(std::1list<Course>::iterator it = courseTable.begin();

it I= courseTable.end(); it+s)
{

" << std:iendl<< std::endl;

courseCount += 1;
std::stringstream ss;

55 << courseCount;
std::string courseCount_str = ss.str();

Page 10 of 11



os<< std::left << std::setw(SEQ W) << courseCount_str;
os<<std: isetw{CID_W)<< it->code
<<std:isetw{TITLE_W)<< it->description

<< std::fixed << std::setw(CA_RATE_W)<< std::setprecision{2) << it->caRate
<< std::fixed << std::setw(EXAM RATE_W)<< std::setprecision(2)<¢ it->examRate

<< std::endl<< std::endl;

Qs << =m========= ====m==" << std::endl<< std::endl;

\************%**+**%****%44*%%% END QUESTION 2 CODE ﬁf*;&***%**%*****4****%****\

\%%*******w*****44***%%%**********4**%******{*%%*%*%i***%%*%**********f&%%**%%%\

A QUESTION 3 *f
JEHEERETARA A RS R AR A AR AR AR FA AR S R

//Q3-a
// ADB YOUR CODE MERE

//Q3-b
/{ ADD YOUR CODE HERE

//Q3-¢
// ADD YOUR CODE HERE

\*“,r***x*r****4.7...44***%*%****%** END @Cmm._-HOZ 3 ﬁD_um 4.«4%%%*%**%»*%******x%*..w_fw*\

int _tmain(int arge, _TCHAR* argv[})
{

//TEST CODE
// ADR YOUR CODE

&

system ("pause");
return 8;
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