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Dear Student 
 
1 INTRODUCTION 
 
Welcome to the Advanced Programming module (COS3711). We trust that you will find this module 
stimulating and interesting, and wish you a successful semester. The focus of this module is on 
advanced object-oriented programming aspects using C++ as the implementation language and the Qt 5 
framework for developing object-oriented applications. 
 
Do not hesitate to contact your lecturer (by email or telephone) if you are experiencing problems with the 
content of this tutorial letter or any aspect of the module. We sincerely hope that you find this module, as 
well as your online learning experience, interesting and rewarding and trust that you will complete the 
module successfully. 
 
Because this is a blended module (that is, it has some printed and some online material), you need to 
use myUnisa to study and complete the learning activities for this module. You need to visit the website 
on myUnisa for COS3711 frequently. The website for your module is COS3711-18-S1/S2. 
 
1.1 To get started… 
 
Because some of the learning material is online, you need to go online to see your study materials and 
read what to do for the module. Go to the website here: https://my.unisa.ac.za and login with your 
student number and password. You will see COS3711-18-S1/S2 in the row of modules in the orange 
blocks across the top of the webpage. Remember to check in the -more- tab if you cannot find it in the 
orange blocks. Click on the module you want to open. 
 
1.2 Blended module 
 
Please note that this module is offered in a blended format (which means that though all the material will 
be available online, some material will be printed and some will be available only online).  
 
All study material for this module will be available on myUnisa. It is thus very important that you register 
on myUnisa and access the module site on a regular basis. You must be registered on myUnisa to be 
able to access your learning material, submit your assignments, gain access to various learning 
resources, “chat” to your lecturer/e-tutor and fellow students about your studies and the challenges that 
you might encounter, and to participate in online discussion forums. Importantly, myUnisa contains the 
Learning Units tool from which you will only be able to access the study material for this module if you 
have registered and have access to myUnisa. 
 
1.3 Printed materials to support the blended module 
 
Because we want you to be successful in this online module, we also provide you with some of the study 
materials in printed format as well as in PDF format for downloading from the Additional Resources 
page. This will allow you to read the study materials, even if you are not online. 
 
You can find a copy of the online study materials from myUnisa in PDF format in the Additional 
Resources (MO001). While the PDF materials may appear slightly different from the online study 
materials, they are exactly the same. Note that most tutorial matter will not be printed (such as tutorial 
letters 102 and 103, and assignment solutions that are issued as tutorial letters 201 and 202). 
Remember, the PDF support materials are a back-up to everything that is found online, on myUnisa. 
There are no extra things there. In other words, you should NOT wait for the printed support 
materials to arrive to start studying. 
 
Please activate your myLife email address as well as obtain access to the myUnisa module site. 
Remember that the University will use your myLife email account to contact you, and we will also use it 
to send you important updates to material in COS3711. It may be a good idea to set up forwarding of 
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emails sent to your myLife account to your primary email account or some other account that you access 
regularly. 
 
1.4 e-Tutors 
 
Once you have been registered for this module, you will be allocated to a group of students under the 
support of an e-tutor who will be your tutorial facilitator. We strongly encourage you to use your e-tutor – 
do the exercises that they post online, email them when you have problems, and discuss the module 
content on the e-tutor discussion forums. The point of the e-tutor is to help you, and it would be a pity if 
you were not to use this valuable resource. Of course, you can still contact the module lecturer if you 
need to. 
 
We wish you success on your journey!   
 

2 PURPOSE AND OUTCOMES   
 
You can find more detail on the purpose and outcomes of this module in Unit 0 in the Learning Units on 
myUnisa. Also, the assumed background knowledge can be found on the home page of the myUnisa 
site for this module. 
 
3 LECTURER(S) AND CONTACT DETAILS 
 
3.1 Lecturer(s) 
 
You are welcome to contact a COS3711 lecturer. The names and telephone numbers of the lecturers will 
be supplied in a COSALL tutorial letter, and can also be found on the module site on myUnisa. You 
should also check the home page of the COS3711 site on myUnisa to see if there have been any 
changes to the lecturing staff for this module. 
 
When you contact the lecturers, please do not forget to include your student number and module code. 
This will help the lecturers to assist you. 
 
3.2 Department 
 
Should you have difficulty in contacting your lecturers, you may phone the general number of the School 
of Computing at 011 670 9200. Your message will then be conveyed to the relevant lecturer. Remember 
to provide your student number together with the relevant module code. 
 
3.3 University  
 
Visit www.unisa.ac.za and follow the link Contact us to obtain information on how to communicate with 
the University. Information about Unisa’s regional centres is also listed here. Visit 
http://www.unisa.ac.za/sites/corporate/default/Contact-us and click on the link Student enquiries to 
obtain a list of contact details (including e-mails) of various departments in the University. 
 

4 RESOURCES 
 
4.1 Prescribed book 
 
The prescribed book for COS3711 is: 
Ezust, A. and Ezust, P. 2012. An Introduction to Design Patterns in C++ with Qt 4. Second edition. 
Prentice Hall. 
 
You can find more information on the prescribed book in Unit 0 of the Learning Units on myUnisa. Here 
you will also find information on the two recommended books, as well as how to access some of these, 
and other Qt books, online. 
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4.2 Prescribed software  
 
Details of the software prescribed can also be found in Unit 0 of the Learning Units on myUnisa. You can 
get a copy of it on the Osprey web server of the School of Computing at 
http://osprey.unisa.ac.za/download/Disk/.  
 
4.3 Free computer and internet access 
 
Unisa has entered into partnerships with establishments (referred to as Telecentres) in various locations 
across South Africa to enable you (as a Unisa student) free access to computers and the Internet. This 
access enables you to conduct the following academic related activities: registration; online submission 
of assignments; engaging in e-tutoring activities and signature courses; etc. Please note that any other 
activity outside of these is for your own cost, for example, printing, photocopying, etc. For more 
information on the Telecentre nearest to you, please visit www.unisa.ac.za/telecentres.  
 

5 STUDY PLAN 
 
Tuition 
Week 

Dates Work to do Assignments 
due 

1 29 Jan - 4 Feb 
16-22 Jul 

Chapter 7 (Libraries and Design Patterns) 
Read and work through tutorial letter 102 available on 
myUnisa as well as Unit 1 of the Learning Units. 

 

2 5-11 Feb 
23-29 Jul 

Chapter 12 (Meta Objects) 
Refer to the Notes in the Learning Units for additional 
material on Chapter 12. 

 

3 12-18 Feb 
30 Jul - 5 Aug 

Chapter 13 (Models and Views) 
Refer to the Notes in the Learning Units for additional 
material on Chapter 13. 

 

4 19-25 Feb 
6-12 Aug 

Chapter 14 (Validation and Regex) 
Refer to the Notes in the Learning Units for additional 
material on Chapter 14. 

 

5 26 Feb - 4 Mar 
13-19 Aug 

Complete assignment 1 Due 5 Mar 
       20 Aug † 

6 5-11 Mar 
20-26 Aug 

Chapter 15 (Parsing XML) 
Refer to the Notes in the Learning Units for additional 
material on Chapter 15. 

 

7 12-18 Mar 
27 Aug - 2 Sep 

Chapter 16 (More Design Patterns) 
Refer to the Notes in the Learning Units for additional 
material on Chapter 16. 

 

8 19-25 Mar 
9-9 Sep 

Chapter 17 (Concurrency) 
Refer to the Notes in the Learning Units for additional 
material on Chapter 17. 

 

9 26 Mar - 1 Apr 
10-16 Sep 

Networking and the Web 
Study tutorial letter 103 which you can find under the 
Official Study Material. 

 

10 2-8 Apr 
17-23 Sep 

Complete assignment 2 Due 9 Apr 
        25 Sep †

11 9-15 Apr 
24-30 Sep 

Check comments from assignments 1 and 2 as well as 
tutorial letters 201 and 202. 

 

12 16 Apr 
onwards 
1 Oct onwards 

Revision: work through assignments 1 and 2 again, 
work through all the tutorial letters, extra notes and the 
textbook, as well as the past exams. 

 

 7 May 
15 Oct 

Exams commence 
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† Please note that there will be no extension of the due date for assignment 2 (in both semesters) as 
there will not be sufficient time to mark the assignments before all marks need to be submitted. 
 
The study plan above should help you get through all the work that needs to be covered this semester. 
Note that the dates in normal text refer to the first semester, and those in italics refer to the second 
semester. 
 

6 ASSESSMENT 
 
6.1 Assessment plan 
 
Below is a summary of the formal assignments as they occur in each semester. You can find our policy 
on extensions and plagiarism in Unit 0 of the Learning Units on myUnisa. 
 

Semester Assignment Due date Unique assignment number 

1 1 5 March 2018 855807 

2 9 April 2018 † 679049 

2 1 20 August 2018 800076 

2 25 September 2018 † 862839 
† Please note that there will be no extension of the due date for assignment 2 (in both semesters) as 
there will not be sufficient time to mark the assignments before all marks need to be submitted. 
 
The assignment questions can be found in section 7 below. 
 
6.2 Submission of assignments 
 
You should submit your assignments electronically via myUnisa. If this is not possible, then you may 
submit it on a CD via post. 
 
The two assignments each have two parts. Part A should be submitted for marking, but Part B should 
not. Part B is for self-assessment purposes only (and concepts from it may be included in the exams). 
Tutorial letters 201 and 202, which will be posted on myUnisa, will contain model solutions to both parts 
of the respective assignments. Electronic solutions will be posted to the Additional Resources page. Both 
parts of each assignment are equally important, and we strongly recommend that you tackle all the 
questions of both parts of all the assignments to gain the full benefit from them. 
 
As the assignments will be marked from running versions of your answers, for assignments 1 and 2 you 
have to submit a .zip file containing all the code (.h and .cpp files), the project file (.pro), and any 
text or other files (if applicable).  The .zip file should not contain any .exe or .o files (so do not include 
the build-desktop folder), and you can delete the .pro.user file as well. If there is additional 
information that you feel the lecturer needs to take note of, please include a readme.txt in the .zip 
file. Please submit each question in a separate folder. 
 
Also, your project will only be tested in the prescribed software of this module. Hence you should make 
sure that your project runs in the prescribed software. Ensure that your submission is virus free! 
 
When marking your assignments, your .zip file will be unzipped, the project will be built and the 
functionality of your application will be tested. Note that there are often marks awarded for submitting an 
assignment answer that builds and runs. Thus, even if you cannot complete all sections of a question, 
make sure that you have done what you can that still results in a running version of the program (even if 
it has limited functionality). No marks will be awarded for a project that does not build successfully. 
 
 

mkhatshwanp
Highlight
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Electronic submission (preferred) 
1. Create a .zip file of your assignment submission (as explained above). 
2. Upload your single .zip file on myUnisa. 
 
Postal or assignment-box submission 
1. Create a CD with your assignment submission (in the format explained above) and place it in an 

assignment cover included in your study package. 
2. Place your assignment in an envelope and submit it using the postal mail or one of Unisa’s 

assignment mailboxes. 
 

7 ASSIGNMENT QUESTIONS 
 

SEMESTER 1 
 

Semester 1 – Assignment 1 
Chapters 7, 12, 13, and 14 are covered in this assignment. 
 
PART A (To be submitted) 
 
Question 1 
 
Consider the following incomplete UML diagram: 

 
The Film class is burdened with two additional responsibilities:  
1. obtainFilmData() to get user input on film details (title, duration, director  and date of release) via 

a Graphical User Interface (GUI), and 
2. saveFilm() to save the state of a Film instance into a file.  
 
Redesign the Film class so that the concept/process currently included in it can be achieved using three 
different classes. 
1. The Film class to represent a film with the necessary functions (as given in the above UML 

diagram). 
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2. A FilmWriter class which saves the state of a Film instance (values of the data members of that 
instance) to a file (you may save it in any sensible format that is human-readable). 

3. A Graphical User Interface (GUI) class FilmInput, which allows users to enter film information to 
create Film instances, which should also be saved in a file (using the FilmWriter).  Note: You can 
decide when Film instance(s) should be saved. 

 
Test all three classes to make sure they work as intended. 
 
Question 2 
 
Make necessary changes in the Film class so that you can access the data members of Film instances 
using QMetaObject.  Rewrite the FilmWriter class so that the state of a Film instance is accessed 
using the generated QMetaObject.  
 
Test the modified Film and FilmWriter using FilmInput. 
 
Question 3 
 
Use Qt’s model/view framework to store and display music CD information. The following information 
should be stored in the model (a QStandardItemModel): 
 composer, 
 album name, 
 replacement value, and 
 a rating (out of 100). 
The information should be displayed in a table. 
 
The following functionality should be included. 
 There should be a header row. 
 The user should be able to add rows of data to the model. 
 The replacement value should always display the cents (even as .00), even after editing. 
 The user should be able to sort the data by clicking on the column header on which the sorting 

should be implemented. 
 Where the replacement value is greater than or equal to R250, the row should be made a different 

colour.  Note that this colour should also change if the user edits a replacement value (and it should 
return to the normal colour if the value drops below R250). 

 The user should be able to delete a row of data. 
 
Here is an example of the interface. 
 

 
Question 4 
 
Write a GUI program that will parse an XML file to check whether each start tag (such as <name>) has 
an end tag (such as </name>); empty element tags (such as <br/>) should also be identified, but 
declaration tags (such as <?xml version="1.0" encoding="UTF-8"?>) can be ignored.  
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Allow the user to select the file to be checked, and use regular expressions to identify tags in the file (try 
to use just one regular expression to identify both start and end tags). Ensure that the program does not 
end abruptly if no file is selected, a blank file is selected, or no tags are found for displaying. 
 
Once the file has been checked, display the following (in order): 
 Cases where there is a start tag with no end tag. 
 Cases where there is an end tag with no start tag. 
 All empty element tags. 
 
Tags may contain alphanumeric characters, underscores, or hyphens; you may assume that there are 
no spaces in the tags. You are not expected to ensure that the tags are correctly nested, but are simply 
checking that each start tag has an end tag and vice versa.  
 
Use appropriate OOP design principles when designing your solution. 
 
Below is an example of the output. 
 

 
 
PART B (For self-assessment; not to be submitted) 
 
Question 5 
 
Redesign the Customer class given in Page 255 of Ezust by introducing more classes so that each 
class has only one responsibility.  Include appropriate functions as well as relationships between these 
classes in a UML diagram. 
 
Question 6 
 
Make necessary changes in the Film, FilmWriter, and FilmInput classes (used in Question 2) to 
meet the following criteria: 
 When a Film instance is created, the dynamic property Object name is added with the value 

film. 
 When the object state is saved to file, both the QMetaObject and dynamic properties are saved.   
Test the modified Film and FilmWriter using FilmInput. 
 
Question 7 
 
Modify Question 3 by displaying the rating using a delegate. Use the following diagram as an example. 
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Question 8 
 
Write an application that uses regular expressions to check for problems in a text file provided by a user.  
The following functionality should be included. 

 The user should be able to select the file to check using a standard file open dialog box. 
 There should be some way of indicating that the file has been loaded. 
 Problematic words should be displayed, giving the line number and the word number in the line 

as well. 
The following problematic words should be flagged (using regular expressions to identify such words): 

 Words with a number anywhere in the word 
 Words with a capital letter in any position apart from at the start of the word. 
 Words that have any special characters (like #, *, /, @, ^, and so on) as part of the word. Note 

that a – is acceptable. 
 
The screenshot below gives examples of words that should be flagged. 
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Semester 1 – Assignment 2 
Chapters 15, 16, 17, and Tl103 are covered in this assignment. 
 

Please note that there can be no extension of the due date for this assignment as there will not be 
sufficient time to mark the assignments before all marks need to be submitted. 

 
PART A (To be submitted) 
 
Question 1 
 
Create a graphical user interface that allows a user to deposit or withdraw an amount. Display the 
current date on the interface.  Below is an example of such an interface. 
 

 
 
Create a Transaction class that stores the date, time, amount, and type of transaction (deposit or 
withdrawal, implemented as an enum). Transactions should be handled as pointers. 
 
Create a TransactionList class that keeps a single list of transactions. There should be only one 
instance of this list allowed, so implement it using the Singleton design pattern. 
 
When the user clicks the Deposit or Withdrawal button, the transaction should be written to the 
transaction list.  Display the transaction in a console window as well (this is as a check that the 
transaction is actually being created.   
 

 
 
When the user clicks on the To file button, the list of transactions should be written to a human-
readable text file. 

 
Ensure that your graphical user interface class handles only the interface, and does not contain code 
that is used to manage the transaction list; create a separate class for this purpose. 
 
 
 
 
 



COS3711/101/3/2018 
 

12 

Question 2 
 
Now replace the To file code with code that serializes the transaction list as XML using DOM, and 
writes this to file. Below is an example of the XML file that should be produced.  Note that the transaction 
type has been serialized as a QString. 
 
<TransactionList> 
 <transaction> 
  <date>Thu Jul 20 2017</date> 
  <time>13:04:06</time> 
  <amount>1200.99</amount> 
  <type>Deposit</type> 
 </transaction> 
 <transaction> 
  <date>Thu Jul 20 2017</date> 
  <time>13:04:16</time> 
  <amount>505.05</amount> 
  <type>Deposit</type> 
 </transaction> 
 <transaction> 
  <date>Thu Jul 20 2017</date> 
  <time>13:04:22</time> 
  <amount>123.45</amount> 
  <type>Withdrawal</type> 
 </transaction> 
</TransactionList> 
 
You can find a nice tutorial at http://www.digitalfanatics.org/projects/qt_tutorial/chapter09.html. 
 
Question 3 
 
Implement a sort class hierarchy to implement the Strategy pattern using the UML diagram as a 
guideline. 
 

 
 
Now create a factory method that will return an instance of the SelectionSort or InsertionSort 
classes depending on what the user chooses – use a combo box to allow the user to choose which sort 
method to use. Ensure that the program does not crash should an unrecognised sort type be requested. 
Display a sorted transaction list (sorted by amounts) to the console; the original list should remain 
unsorted. 
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Use the following sort algorithms (which have been taken from Malik, D.S., 2010, Data structures using 
C++) to guide you. You will need to make some adjustments to the algorithms to implement them in your 
programs. 
 
Selection sort 
 
void selectionSort(){ 
    int minIndex; 
    for (int loc = 0; loc < length - 1; loc++){ 
        minIndex = minLocation(loc, length - 1); 
        swap(loc, minIndex); 
    } 
} 
int minLocation(int first, int last){ 
    int minIndex; 
    minIndex = first; 
    for (int loc = first + 1; loc <= last; loc++) 
        if (list[loc] < list[minIndex]) 
            minIndex = loc; 
    return minIndex; 
} //end minLocation 
void swap(int first, int second){ 
    elemType temp; 
    temp = list[first]; 
    list[first] = list[second]; 
    list[second] = temp; 
}//end swap 
 
Insertion sort 
 
void insertionSort(){ 
 int firstOutOfOrder, location; 
 elemType temp;  
 for (firstOutOfOrder=1; firstOutOfOrder<length; firstOutOfOrder++){ 
  if (list[firstOutOfOrder] < list[firstOutOfOrder-1]){ 
   temp = list[firstOutOfOrder]; 
   location = firstOutOfOrder; 
   do{ 
    list[location] = list[location-1]; 
    location--; 
   } 
   while (location>0 && list[location-1]>temp); 
   list[location]=temp; 
  } 
 } 
} 
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Question 4 
 
Write a class named PrimeFinder, capable of running as a thread, to find prime numbers between two 
given numbers.  
 
Write a GUI application that allows a user to enter start and end numbers as well as the number of 
threads to use (maximum 4).  When Start is clicked, the task should be divided into the required number 
of parts, the required number of PrimeFinder threads started, and the primes displayed in an 
appropriate window (per thread) as they are found.   
 
This is to be done without using QtConcurrent – you are to manage the threads yourself, and clean up 
after the threads have completed their work.  This means that you should be able to change the start, 
end, and number of thread numbers and click Start again without the program crashing or producing 
strange results.  Also, you should handle a user closing the application (closeEvent) before the 
threads have completed running so that the threads can tidy up after themselves before the application 
is closed. 
 

 
 
The above screenshot is only an example, and you can design the graphical user interface as you wish 
as long as it satisfies the above requirements.  
 
Do not use the old-style threading given in Ezust; rather follow the recommended approach discussed in 
the Learning Units/MO001.  
 
PART B (For self-assessment; not to be submitted) 
 
Question 5 
 
Add a Read button that, when clicked, will use SAX parsing to read the file you created in Question 2 to 
re-create the TransactionList. Display the Transactions in the TransactionList to the user in 
the console window. 
 



COS3711/101/3/2018 
 

15 

 
 
Question 6 
 
Compare and contrast DOM, SAX, and Qt’s QXmlStreamReader and QXmlStreamWriter 
approaches to handling XML documents. 
 
Question 7 
 
Study the project mynotepad.pro.  It is an application that allows you to enter text and apply 3 simple 
formatting of text, when the text is selected.  
 
Write a class named TextAndStyle, which is capable of storing text and the 3 simple formatting that 
can be applied to text at a given time in mynotepad.pro.  
 
Implement the classic Memento pattern so that there is a TextAndStyleMemento class, which is a 
memento of TextAndStyle object. Modify the MyNotepad class, which acts as a care taker in the 
Memento pattern, so that it provides two more menu options: save and undo.  When the user clicks on 
save, the caretaker creates an instance of TextAndStyle as well as gets a TextAndStyleMemento 
for safe keeping.  The undo option should allow five undo (roll back) options. 
 
For simplicity, you can assume that the three formatting options will be applied to the entire text in the 
editor. 
 
Question 8 
 
Write two applications, a listener and a sender application, that communicate via UDP.  The listener 
application should start listening on a port when a “Listen” button is clicked. The sender should 
broadcast randomly selected messages at random time intervals (where the messages can simply be 
stored in a QStringList in the sending application) when a “start” button is clicked. As messages are 
broadcast from the sender, they should be picked up by the listener and displayed on the listener 
interface/window. 
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SEMESTER 2 
 

Semester 2 – Assignment 1 
Chapters 7, 12, 13, and 14 are covered in this assignment. 
 
PART A (To be submitted) 
 
Question 1 
 
Write an application that can be used to keep a list of staff member details. Each staff member data 
should include the following: 
 A name, 
 A birthdate, and 
 A staff appointment type (one of permanent, part-time, or contract, stored as an enum). Note that the 

getter and setter functions for this data member may be done using a QString. 
The application should allow a user to enter details via a GUI. Also, once a staff member’s details are 
entered, they should be saved to a list and written to file (in any acceptable, human-readable format) and 
stored in a container in the application. 
 
Ensure that you adhere to basic design principles, and avoid any anti-patterns in the design of your 
solution. 
 
Question 2 
 
Taking Question 1 a step further, make all the getters and setters (including any toString() functions) 
that give access to the data members name, birthdate and staff type private. Then make the 
necessary changes so that your application uses reflective programming techniques to access the data 
members in the object that holds the staff data when writing to file.  
 
Note that you cannot assume that you know beforehand how many properties there are, what they are 
called, or of what type they are.  You will need to find a way of handling the enum, though as you (and in 
this case you can accept that you know that there is an enum, but you need to find its values in some 
way); also, you will have to move away from using a QString for the enum here. 
 
HINT: You will need to use QVariant. 
 
Question 3 
 
Use Qt’s model/view framework to store and display music CD information.  The following information 
should be stored in your own custom model (that inherits from QAbstractTableModel): 

 composer, 
 album name, 
 replacement value (stored as a float, and 
 a rating (out of 100, store as an int). 

Your sub-classed model should be a well behaved, editable model (and you will need to add all the 
necessary functions to your model). The information should be displayed in a standard QTableView. 
 
The following functionality should be included. 

 There should be a header row. 
 The user should be able to add rows of data to the model. 
 The replacement value should always display the cents (even as .00). 

 
Here is an example of the interface. 
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Question 4 
 
Write a console application that can be run from the command line using the following forms: 
count       // run without any parameters 
count file1.txt     // pass one file name 
count file1.txt fileTwo.txt   // pass more than one file name 
count –a –b file1.txt fileTwo.txt // pass flags to change behaviour 
count –ab –c file1.txt   // pass flags in an alternative way 
 
If no arguments are provided, then print a message describing what arguments should be included. 
 
The application should, using regular expressions, count the number of occurrences of each of the 
following 
 If the –a flag is set, count the number of words longer than 4 characters that start with a capital letter. 

There may be further capital letters in the word. 
 If the –b flag is set, count the number of words that are hyphenated. This hyphen should not be at 

the start or end of a word. 
 If the –c flag is set, count the number of words that start and end on the same character. 
 If the –d flag is set, count the number of words that do not start with a vowel. Note that these words 

can start with any character, and do not just have to start with alphabetic characters. 
If no flags are provided, it is assumed that all counts should be performed. 
 
It is suggested that you remove all whitespace at the start and end of the document, as well are 
removing all punctuation (.,?!:; and so on) – try doing this using a regular expression. Assume that 
there is only 1 space between words. 
 
Remember that to set command line arguments in Qt Creator, click on Projects in the left menu, click on 
the Run button and enter the arguments in the appropriate field. 
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See the screenshot below for an example of the output for the arguments that were used above. 
 

 
 
PART B (For self-assessment; not to be submitted) 
 
Question 5 
 
Redesign the Customer class given in Page 255 of Ezust by introducing more classes so that each 
class has only one responsibility.  Include appropriate functions as well as relationships between these 
classes in a UML diagram. 
 
Question 6 
 
Extend Question 2 by allowing for the addition of dynamic properties. 
 
To use the application, you will first need to add some objects to the container.  Then, when an 
appropriate button is clicked, the new application should ask the user which object to use, what the 
property name should be, and its value.   
 
In Question 2, the staff member detail was written to file automatically. Change this so that now the user 
selects when to write to file. The dynamic properties should then also be written to file. 
 
You can see from the screenshots below of the file contents that different dynamic properties have been 
added to the two staff members. 
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Question 7 
 
Extend the application in Question 3 so that it can do the following as well. 

 Use a delegate to display the rating as a horizontal bar.  This column should take up all the 
remaining space available. 

 The user should be able to delete a row of data. 
 
Question 8 
 
Write an application that uses regular expressions to check for problems in a text file provided by a user.  
The following functionality should be included. 

 The user should be able to select the file to check using a standard file open dialog box. 
 There should be some way of indicating that the file has been loaded. 
 Problematic words should be displayed, giving the line number and the word number in the line 

as well. 
The following problematic words should be flagged (using regular expressions to identify such words): 

 Words with a number anywhere in the word 
 Words with a capital letter in any position apart from at the start of the word. 
 Words that have any special characters (like #, *, /, @, ^, and so on) as part of the word. Note 

that a – is acceptable. 
 
The screenshot below gives examples of words that should be flagged. 
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Semester 2 – Assignment 2 
Chapters 15, 16, 17, and Tl103 are covered in this assignment. 
 

Please note that there can be no extension of the due date for this assignment as there will not be 
sufficient time to mark the assignments before all marks need to be submitted. 

 
PART A (To be submitted) 
 
Question 1 
 
Create a simple GUI that allows the user to enter a student number, module code, and mark.  These 
should then be output to the console in any format. This will be referred to as the GetStudent application. 
 
Include input masks and error checking (using regular expressions) so that information will be correctly 
entered. 
 The student number is a 4-digit number. 
 The module code is made up of 3 uppercase alphabetic characters, followed by a 1, 2, or 3 (for the 

year), and then a further 2 digits.  The final character could be any character (alphabetic or digit). 
 The mark should be an integer between 0 and 100. 

This program will be used in the next question as a separate process used to gather data from the user. 
 
 
Question 2 
 
Create a simple GUI application (that you will extend in the next question) that, when a button is clicked, 
the program that you created in Question 1 (GetStudent) is started as a separate process.  When the 
user clicks the add button in this second process, the data should be displayed on the GUI.   
 

 
 
Hints: 
 Have a look at the QProcess class documentation, specifically at the 

readyReadStandardOutput() signal. 
 You will need to then read this output, and display it in the window. 
 Remember to move the .exe file from Question 1’s debug folder to Question 2’s build folder. 

Question 3 
 
You will now extend Question 2, saving the information that the user adds in a list of students. 
 
You will firstly need a Student class that stores a student number and an appropriate container to store 
a student’s modules and marks.  
 
The Student class should contain the following functions. 
 average() finds the average of all marks of the modules that the student has done. 
 graduate() returns true if the student has passed 5 modules, of which at most 2 are 1st year 

modules and at least 1 is a 3rd year module.  These values have been reduced to make testing 
simpler. 



COS3711/101/3/2018 
 

21 

 setNumber() sets a student number in the class. 
 getNumber() access the student number in the class. 
 addModule() adds a module to the container. 
 getModules() returns the container to the user. 
 
You must also create a StudentList class that keeps a pointer to a list of students implemented as a 
list of pointers to Student instances. Ensure that there can only one be instance of this list. You will 
need to include the following functionality. 
 Ability to add a Student to the list. 
 Ability to return the whole list. 
 Ability to check whether a student number exists, returning its index in the list. 
 Ability to get a Student instance based on an index in the list. 
 Ability to query the size of the list. 

 
The GUI should continue to allow users to add new students as well as display a student record, to get 
the average of a student’s module marks, and to find out if they qualify for graduation.  Note that you 
should always be checking whether a required student exits before attempting to display any details of 
that student.  Note also that if a user adds a student, module, and module mark, that you should check 
whether that student is already in the student list.  If this is a new student, then the detail can simply be 
added to the list.  If the student already exists, then this new module should simply be added to the list of 
modules already completed by that student. 
 
Below is an example of a GUI, and you may use it’s layout as a guideline; it is not a set requirement. 
 

 
Question 4 
 
Each time you restart the application, you have to re-enter student details.  Serialize the StudentList 
instance to XML using the DOM approach so that when the application is closed the list is written to XML 
automatically; ensure that there are no problems (like odd file contents) if the student list is empty when 
the application closes.  Below is an example of what the file should look like. 
 
<StudentList> 
  <student> 
    <number>1234</number> 
    <modules> 
      <module> 
        <code>COS3711</code> 
        <mark>67</mark> 
      </module> 
      <module> 
        <code>COS1511</code> 
        <mark>67</mark> 
      </module> 
    </modules> 
  </student> 
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  <student> 
    <number>4321</number> 
    <modules> 
      <module> 
        <code>COS3711</code> 
        <mark>90</mark> 
      </module> 
    </modules> 
  </student> 
</StudentList> 
 
Note that you will extend this question in Questions 5 and 6 below. 
 
PART B (For self-assessment; not to be submitted) 
 
Question 5 
 
Change Question 4 so that a factory method design pattern can be used to create two different types of 
students, and then display the type along with the other detail. 
Note the following: 
 Change the GetStudent application that you created in Question 1 so that a user can indicate if the 

student is a degree or diploma student. 
 Create two subclasses of Student: DegreeStudent and DiplomaStudent.  The only difference 

between these two is how graduate() is implemented.  For a DegreeStudent object, the 
requirements are exactly the same as for the Student class in Question 3.  For a 
DiplomaStudent, only 4 passed modules are required to graduate.  

 Use meta-objects to determine what type of Student an object is. Apart from making changes to 
allow for the creation of meta-objects, the classes may not be altered in any other way.  You may not 
add a variable to indicate if the student is a degree or diploma student. 

 Create a FactoryMethod class that will be used to create either a DegreeStudent or 
DiplomaStudent instance (depending on the type passed to it). 

 Change the application so that it creates the appropriate type of student before adding it to the 
student list (which remains a container of Student pointers). 

 Further, when student detail is being displayed, indicate what type of student it is. 
 

 
 
 Also, you will need to update the serialising of the student data. Make the type of student an attribute 

of the student tag: <student type="degree">. 
 
Question 6 
 
Use the program in Question 5 to include the ability to read the XML file (that was created in Question 5) 
using SAX parsing.  Student instances can then be recreated and added to the student list when the 
program is started. 
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Question 7 
 
Study the project mynotepad.pro.  It is an application that allows you to enter text and apply 3 simple 
formatting of text, when the text is selected.  
 
Write a class named TextAndStyle, which is capable of storing text and the 3 simple formatting that 
can be applied to text at a given time in mynotepad.pro.  
 
Implement the classic Memento pattern so that there is a TextAndStyleMemento class, which is a 
memento of TextAndStyle object. Modify the MyNotepad class, which acts as a care taker in the 
Memento pattern, so that it provides two more menu options: save and undo.  When the user clicks on 
save, the caretaker creates an instance of TextAndStyle as well as gets a TextAndStyleMemento 
for safe keeping.  The undo option should allow five undo (roll back) options. 
 
For simplicity, you can assume that the three formatting options will be applied to the entire text in the 
editor. 
 
Question 8 
 
Write two applications, a listener and a sender application, that communicate via UDP.  The listener 
application should start listening on a port when a “Listen” button is clicked. The sender should 
broadcast randomly selected messages at random time intervals (where the messages can simply be 
stored in a QStringList in the sending application) when a “start” button is clicked. As messages are 
broadcast from the sender, they should be picked up by the listener and displayed on the listener 
interface/window. 

 
 
8 IN CLOSING 
 
Do not hesitate to contact your lecturer by email if you are experiencing problems with the content of this 
tutorial letter or any aspect of the module. 
 
We wish you a fascinating and satisfying journey through the learning material and trust that you will 
complete the module successfully.  
 
Enjoy the journey! 
COS3711 lecturers 
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