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1.0 Title  
 
Introduction Of Game Programming With C++ 
 
2.0 Learning outcomes 
 
After completing this lab, students should be able: 

1. Understand how pseudo code, algorithms and flow charts work 
2. Learn how to differentiate and writing pseudo code, algorithms and flow charts. 

 

3.0 Software 
 

1. Visual Studio C++/Any C++ Editor with Compiler 
2. Word Processing software 
 

4.0 Theory 
 
4.1 Algorithm 
What Is An Algorithm? 
Consider how you use a computer in a typical day. For example, you start working on a 
report, and once you have completed a paragraph, you perform a spell check. You 
open up a spreadsheet application to do some financial projections to see if you can 
afford a new car loan. You use a web browser to search online for a kind of car you want 
to buy. 

You may not think about this very consciously, but all of these operations performed by 
your computer consist of algorithms. An algorithm is a well-defined procedure that allows 
a computer to solve a problem. Another way to describe an algorithm is a sequence of 
unambiguous instructions. The use of the term 'unambiguous' indicates that there is no 
room for subjective interpretation. Every time you ask your computer to carry out the 
same algorithm, it will do it in exactly the same manner with the exact same result. 

Consider the earlier examples again. Spell checking uses algorithms. Financial 
calculations use algorithms. A search engine uses algorithms. In fact, it is difficult to think 
of a task performed by your computer that does not use algorithms. 

How Do Algorithms Work? 
Let's take a closer look at an example. 

A very simple example of an algorithm would be to find the largest number in an unsorted 
list of numbers. If you were given a list of five different numbers, you would have this 
figured out in no time, no computer needed. Now, how about five million different 
numbers? Clearly, you are going to need a computer to do this, and a computer needs 
an algorithm. 

  

   



Here is what the algorithm could look like. Let's say the input consists of a list of numbers, 
and this list is called L. The number L1 would be the first number in the list, L2 the second 
number, etc. And we know the list is not sorted - otherwise the answer would be really 
easy. So, the input to the algorithm is a list of numbers, and the output should be the 
largest number in the list. 

The algorithm would look something like this: 

 

Step 1: Let Largest = L1 
This means you start by assuming that the first number is the largest number. 

Step 2: For each item in the list: 
This means you will go through the list of numbers one by one. 

Step 3: If the itemLargest: 
If you find a new largest number, move to step four. If not, go back to step two, which means 
you move on to the next number in the list. 

Step 4: Then Largest = the item 
This replaces the old largest number with the new largest number you just found. Once this is 
completed, return to step two until there are no more numbers left in the list. 

Step 5: Return Largest 
This produces the desired result. 

 

Notice that the algorithm is described as a series of logical steps in a language that is 
easily understood. For a computer to actually use these instructions, they need to be 
written in a language that a computer can understand, known as a programming 
language. 

 
  

   



4.2 Pseudo Code 
 
PSEUDOCODE STANDARD 
Pseudocode is a kind of structured english for describing algorithms. It allows the designer 
to focus on the logic of the algorithm without being distracted by details of language 
syntax.  At the same time, the pseudocode needs to be complete.  It describe the entire 
logic of the algorithm so that implementation becomes a rote mechanical task of 
translating line by line into source code. 

In general the vocabulary used in the pseudocode should be the vocabulary of the 
problem domain, not of the implementation domain.  The pseudocode is a narrative for 
someone who knows the requirements (problem domain) and is trying to learn how the 
solution is organized.  E.g. 

Extract the next word from the line (good)  
set word to get next token (poor) 

Append the file extension to the name (good)  
name = name + extension (poor) 

FOR all the characters in the name (good)  
FOR character = first to last (ok) 

Note that the logic must be decomposed to the level of a single loop or decision. Thus 
"Search the list and find the customer with highest balance" is too vague because it takes 
a loop AND a nested decision to implement it. It's okay to use "Find" or "Lookup" if there's a 
predefined function for it such as String.indexOf(). 

Each textbook and each individual designer may have their own personal style of 
pseudocode. Pseudocode is not a rigorous notation, since it is read by other people, not 
by the computer. There is no universal "standard" for the industry, but for instructional 
purposes it is helpful if we all follow a similar style. The format below is recommended for 
expressing your solutions in our class. 

The "structured" part of pseudocode is a notation for representing six specific structured 
programming constructs: SEQUENCE, WHILE, IF-THEN-ELSE, REPEAT-UNTIL, FOR, and CASE. 
Each of these constructs can be embedded inside any other construct. These constructs 
represent the logic, or flow of control in an algorithm. 

It has been proven that three basic constructs for flow of control are sufficient to implement 
any "proper" algorithm. 

SEQUENCE is a linear progression where one task is performed sequentially after another.  
WHILE is a loop (repetition) with a simple conditional test at its beginning.  
IF-THEN-ELSE is a decision (selection) in which a choice is made between two alternative 
courses of action. 

   



 
Although these constructs are sufficient, it is often useful to include three more 
constructs:  

REPEAT-UNTIL is a loop with a simple conditional test at the bottom.  
CASE is a multiway branch (decision) based on the value of an expression. CASE is a 
generalization of IF-THEN-ELSE.  
FOR is a "counting" loop. 
 
SEQUENCE 
Sequential control is indicated by writing one action after another, each action on a line 
by itself, and all actions aligned with the same indent. The actions are performed in the 
sequence (top to bottom) that they are written. 

Example (non-computer) 

Brush teeth  
Wash face  
Comb hair  
Smile in mirror 
 
Example 
READ height of rectangle  
READ width of rectangle  
COMPUTE area as height times width 
Common Action Keywords 
Several keywords are often used to indicate common input, output, and processing 
operations. 
Input: READ, OBTAIN, GET  
Output: PRINT, DISPLAY, SHOW  
Compute: COMPUTE, CALCULATE, DETERMINE  
Initialize: SET, INIT  
Add one: INCREMENT, BUMP 
 
IF-THEN-ELSE 
Binary choice on a given Boolean condition is indicated by the use of four keywords: IF, 
THEN, ELSE, and ENDIF. The general form is: 
IF condition THEN 

sequence 1 
ELSE 

sequence 2 
ENDIF 
 
The ELSE keyword and "sequence 2" are optional. If the condition is true, sequence 1 is 
performed, otherwise sequence 2 is performed. 
  

   



Example 

IF HoursWorked > NormalMax THEN 
Display overtime message 

ELSE 
Display regular time message 

ENDIF 

 
WHILE 

The WHILE construct is used to specify a loop with a test at the top. The beginning and 
ending of the loop are indicated by two keywords WHILE and ENDWHILE. The general 
form is: 

WHILE condition 
sequence 

ENDWHILE 
 
The loop is entered only if the condition is true. The "sequence" is performed for each 
iteration. At the conclusion of each iteration, the condition is evaluated and the loop 
continues as long as the condition is true. 

Example 

WHILE Population < Limit 
Compute Population as Population + Births - Deaths 
ENDWHILE 

Example 

WHILE employee.type NOT EQUAL manager AND personCount < numEmployees 
INCREMENT personCount 
CALL employeeList.getPerson with personCount RETURNING employee 
ENDWHILE 
 
  

   



4.3 Flow Chart 
 

Flow Chart Defined 

A flow chart is a graphical or symbolic representation of a process. Each step in the 
process is represented by a different symbol and contains a short description of the 
process step. The flow chart symbols are linked together with arrows showing the process 
flow direction. 

 

Common Flowchart Symbols 

Different flow chart symbols have different meanings. The most common flow chart 
symbols are: 

• Terminator: An oval flow chart shape indicating the start or end of the process. 

• Process: A rectangular flow chart shape indicating a normal process flow step. 

• Decision: A diamond flow chart shape indication a branch in the process flow. 

• Connector: A small, labeled, circular flow chart shape used to indicate a jump in the 

process flow. (Shown as the circle with the letter “A”, below.) 

• Data: A parallelogram that indicates data input or output (I/O) for a process. 

• Document: Used to indicate a document or report (see image in sample flow chart 

below). 

 
A simple flow chart showing the symbols described above can be seen below: 

 
 

   



Process / Operation Symbols 

SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Process Show a Process or action step. This is the most common symbol 
in both process flowcharts and process maps. 

 

Predefined 
Process 
(Subroutine) 

A Predefined Process symbol is a marker for another process 
step or series of process flow steps that are formally defined 
elsewhere. This shape commonly depicts sub-processes (or 
subroutines in programming flowcharts). If the sub-process is 
considered "known" but not actually defined in a process 
procedure, work instruction, or some other process flowchart or 
documentation, then it is best not to use this symbol since it 
implies a formally defined process. 

 

Alternate 
Process 

As the shape name suggests, this flowchart symbol is used when 
the process flow step is an alternate to the normal process step. 
Flow lines into an alternate process flow step are typically 
dashed. 

 

Delay 
The Delay flowchart symbol depicts any waiting period that is 
part of a process. Delay shapes are common in process 
mapping. 

 

Preparation As the names states, any process step that is a Preparation 
process flow step, such as a set-up operation. 

 

Manual 
Operation 

Manual Operations flowchart shapes show which process steps 
are not automated. In data processing flowcharts, this data flow 
shape indicates a looping operation along with a loop limit 
symbol (which is not supported by Microsoft Office, but a Manual 
Operation symbol rotated 180° will do the trick.) 

 
 

   



Branching and Control of Flow Symbols 

SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Flow Line  
(Arrow, 
Connector) 

Flow line connectors show the direction that the process 
flows. 

 

Terminator 
(Terminal Point, 
Oval) 

Terminators show the start and stop points in a process. 
When used as a Start symbol, terminators depict a trigger 
action that sets the process flow into motion. 

 

Decision 
Indicates a question or branch in the process flow. Typically, 
a Decision  flowchart shape is used when there are 2 
options (Yes/No, No/No-Go, etc.) 

 

Connector 
(Inspection) 

Flowchart: In flowcharts, this symbol is typically small and 
is used as a Connector to show a jump from one point in the 
process flow to another. Connectors are usually labeled with 
capital letters (A, B, AA) to show matching jump points. 
They are handy for avoiding flow lines that cross other 
shapes and flow lines. They are also handy for jumping to 
and from a sub-processes defined in a separate area than 
the main flowchart. 
Process Mapping: In process maps, this symbol is full 
sized and shows an Inspection point in the process flow. 
 
[Just to confuse things further, some people will use a circle 
to indicate an operation and a square to indicate an 
inspection. That's why it's important to include a symbol key 
in the flowchart.] 

 

Off-Page 
Connector 

Off-Page Connector shows continuation of a process 
flowchart onto another page. When using them in 
conjunction with Connectors, it's best to differentiate the 
labels, e.g. use numbers for Off-Page Connectors and 
capital letters for Connectors. In actual practice, most 
flowcharts just use the Connect shape for both on-page and 
off-page references. 

   



SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Merge 
(Storage) 

Flowchart: Shows the merging of multiple processes or 
information into one. 
Process Mapping: commonly indicates storage of raw 
materials. 

 

Extract 
(Measurement) 

Flowchart: Shows when a process splits into parallel paths. 
Also commonly indicates a Measurement, with a capital 'M' 
inside the symbol. 
Process Mapping: commonly indicates storage of finished 
goods. 

 

Or 

The logical Or symbol shows when a process diverges - 
usually for more than 2 branches. When using this symbol, it 
is important to label the out-going flow lines to indicate the 
criteria to follow each branch. 

 

Summing 
Junction 

The logical Summing Junction flowchart shape is shows 
when multiple branches converge into a single process. The 
merge symbol is more common for this use, though. This 
symbol and the Or symbol are really more relevant in data 
processing flow diagrams than in process flowcharts. 

 
 
Input and Output Symbols 

SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Data 
(I/O) 

The Data flowchart shape indicates inputs to and outputs from a 
process. As such, the shape is more often referred to as an I/O 
shape than a Data shape. 

 

Document Pretty self explanatory - the Document flowchart symbol is for a 
process step that produces a document. 

   



SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Multi-
Document 

Same as Document, except, well, multiple documents. This shape 
is not as commonly used as the Document flowchart shape, even 
when multiple documents are implied. 

 

Display Indicates a process step where information is displayed to a 
person (e.g., PC user, machine operator). 

 

Manual 
Input 

Manual Input flowchart shapes show process steps where the 
operator/ user is prompted for information that must be manually 
input into a system. 

 

Card This is the companion to the punched tape flowchart shapes. This 
shape is seldom used. 

 

Punched 
Tape 

If you're very good at stretching all the life out of a machine, you 
may still have use for the Punched Tape symbol - used for input 
into old computers and CNC machines. 

 
 
File and Information Storage Symbols 

SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Stored Data 
A general Data Storage flowchart shape used for any process 
step that stores data (as opposed to the more specific shapes 
to follow next in this table). 

 

Magnetic Disk 
(Database) 

The most universally recognizable symbol for a data storage 
location, this flowchart shape depicts a database. 

 

Direct Access 
Storage Direct Access Storage is a fancy way of saying Hard Drive. 

   



SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Internal Storage Used in programming flowcharts to mean information stored in 
memory, as opposed to on a file. 

 

Sequential 
Access Storage 
(Magnetic Tape) 

Although it looks like a 'Q', the symbol is supposed to look like 
a reel of tape. 

 
 
Data Processing Symbols 

SYMBOL NAME 
(ALIAS) DESCRIPTION 

 

Collate 
The Collate flowchart shape indicates a process step that requires 
organizing data, information, or materials according into a standard 
format or arrangement. 

 

Sort Indicates the sorting of data, information, materials into some pre-
defined order. 

Caveat: The descriptions given above are written from the perspective of someone using 
them to create process flow charts, whereas many of the flowchart symbols actually have 
their roots in the data processing diagrams and programming flow charts. So, not all the 
flowcharting shapes shown below may be relevant to your needs. 

The flowchart symbol names in parentheses are common alternates for a given shape. 
Sometimes a flowchart shape can have more than one meaning, as with the Circle shape, 
which depicts a jump node in flow charts and inspection point in business process 
mapping. Other times, there are just multiple names for the same flow chart symbol - such 
as Terminator and Terminal Point. 

The Most Commonly used Flowchart Symbols 
The majority of flowcharts rely on just a few of the process-related symbols to do all the 
heavy lifting:Terminator, Process, Decision, Document, and Connector. In fact, if you use 
other flowcharting shapes, many people won't know what they are for, so you may want 
to add a symbol key to your flowchart. 

   



5.0 Procedures 
 

1. Open Up Microsoft Word or any Word processing tools. You can also use any 
software that can create pseudo code and flow chart.  

2. Create a  pseudo code and then a flow chart based on questions below: 
a. Print out “Passed” if the student’s grade is greater than or equal to 65 and 

“Failed” if the student’s grade 64 and below. 
b. Sum FIVE integers and displayed/printed it at the screen once the user has 

inputted all the integers. 
c. Check the level of blood sugar based when user inputted floating 

numbers in the program and displayed it at the screen. 

 
 
 

6.0 Discussion/Questions/Reports/Exercises 
 
Send all the answers on section 5.0 to my email address. 

a. Put a front cover (any – as long containing your team members name, 
matric ID, and email addresses) 

b. Send through email at h.a.sulaiman@ieee.org (ONLY TO THIS EMAIL) under 
a Subject: [Game Programming] – Lab Module 2. 

c. Deadline is before the next lab session 
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