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2.0 Learning outcomes 
 

After completing this lab, students should be able: 

1. Use Visual Studio to create program. 

2. Understand the principle of Visual C++. 

 

3.0 Software 
 

1. Visual Studio C++ 

 

4.0 Theory 
 

Todays computers are incredibly fast, and getting faster all the time. Yet with this speed 
comes some significant constraints. Computers only natively understand a very limited set 
of instructions, and must be told exactly what to do. The set of instructions that tells a 
computer what to do is known as software. The computer machinery that executes the 
instructions is the hardware. 

A computer’s CPU is incapable of speaking C++. The very limited set of instructions that a 
CPU natively understands is called machine code, or machine language, or an instruction 
set. How these instructions are organized is beyond the scope of this introduction, but it is 
interesting to note two things. First, each instruction is composed of a number of binary 
digits, each of which can only be a 0 or a 1. These binary numbers are often called bits 
(short for binary digit). For example, the MIPS architecture instruction set always has 
instructions that are 32 bits long. Other architectures (such as the x86, which you are likely 
using) have instructions that can be a variable length. 

For example, here is a x86 machine language instruction: 10110000 01100001 

Second, each set of binary digits is translated by the CPU into an instruction that tells it to 
do a very specific job, such as compare these two numbers, or put this number in that 
memory location. Different types of CPUs will typically have different instruction sets, so 
instructions that would run on a Pentium 4 would not run on a Macintosh PowerPC based 
computer. Back when computers were first invented, programmers had to write programs 
directly in machine language, which was a very difficult and time consuming thing to do. 

Because machine language is so hard to program with, assembly language was invented. 
In an assembly language, each instruction is identified by a short name (rather than a set 
of bits), and variables can be identified by names rather than numbers. This makes them 
much easier to read and write. However, the CPU can not understand assembly language 
directly. Instead, it must be translated into machine language by using an assembler. 
Assembly languages tend to be very fast, and assembly is still used today when speed is 
critical. However, the reason assembly language is so fast is because assembly language 
is tailored to a particular CPU. Assembly programs written for one CPU will not run on 
   



another CPU. Furthermore, assembly languages still require a lot of instructions to do even 
simple tasks, and are not very human readable. 

Here is the same instruction as above in assembly language: mov al, 061h 

To address these concerns, high-level programming languages were developed. C, C++, 
Pascal, Ada, Java, Javascript, and Perl, are all high level languages. Programs written in 
high level languages must be translated into a form that the CPU can understand before 
they can be executed. There are two primary ways this is done: compiling and interpreting. 

A compiler is a program that reads code and produces a stand-alone executable that 
the CPU can understand directly. Once your code has been turned into an executable, 
you do not need the compiler to run the program. Although it may intuitively seem like 
high-level languages would be significantly less efficient than assembly languages, 
modern compilers do an excellent job of converting high-level languages into fast 
executables. Sometimes, they even do a better job than human coders can do in 
assembly language! 

Here is a simplified representation of the compiling process: 

 

 

An interpreter is a program that reads code and essentially compiles and executes 
(interprets) your program as it is run. One advantage of interpreters is that they are much 
easier to write than compilers, because they can be written in a high-level language 
themselves. However, they tend to be less efficient when running programs because the 
compiling needs to be done every time the program is run. Furthermore, the interpreter is 
needed every time the program is run. 

Here is a simplified representation of the interpretation process: 

 

 

Any language can be compiled or interpreted, however, traditionally languages like C, 
C++, and Pascal are compiled, whereas “scripting” languages like Perl and Javascript are 
interpreted. Some languages, like Java, use a mix of the two. 

High level languages have several desirable properties. First, high level languages are 
much easier to read and write. 
   



Here is the same instruction as above in C/C++: a = 97; 

Second, they require less instructions to perform the same task as lower level languages. In 
C++ you can do something like a = b * 2 + 5; in one line. In assembly language, this would 
take 5 or 6 different instructions. 

Third, you don’t have to concern yourself with details such as loading variables into CPU 
registers. The compiler or interpreter takes care of all those details for you. 

And fourth, they are portable to different architectures, with one major exception, which 
we will discuss in a moment. 

 

The exception to portability is that many platforms, such as Microsoft Windows, contain 
platform-specific functions that you can use in your code. These can make it much easier 
to write a program for a specific platform, but at the expense of portability. In these 
tutorials, we will explicitly point out whenever we show you anything that is platform 
specific. 

  

   



Before we can write and execute our first program, we need to understand in more detail 
how programs get developed. Here is a graphic outlining a simplistic approach: 

 

Step 1: Define the problem that you would like to solve. 

This is the “what” step, where you figure out what you are going to solve. Coming up with 
the initial idea for what you would like to program can be the easiest step, or the hardest. 
But conceptually, it is the simplest. All you need is a an idea that can be well defined, and 
you’re ready for the next step. 

Step 2: Determine how you are going to solve the problem. 

This is the “how” step, where you determine how you are going to solve the problem you 
came up with in step 1. It is also the step that is most neglected in software development. 
The crux of the issue is that there are many ways to solve a problem — however, some of 
these solutions are good and some of them are bad. Too often, a programmer will get an 
idea, sit down, and immediately start coding a solution. This almost always generates a 
solution that falls into the bad category. 

Typically, good solutions have the following characteristics: 

• They are straightforward 
• They are well documented 
• They can be easily extended (to add new features that were not originally 

anticipated) 
• They are modularized 

  

   



The problem is largely with the third and fourth bullets — while it’s possible to generate 
programs that are straightforward and well documented without using a lot of 
forethought, designing software that is extensible and sufficiently modularized can be a 
much tougher challenge. 

As far as extensibility goes, when you sit down and start coding right away, you’re typically 
thinking “I want to do _this_”, and you never consider that tomorrow you might want to do 
_that_. Studies have shown that only 20% of a programmers time is actually spent writing 
the initial program. The other 80% is spent debugging (fixing errors) or maintaining (adding 
features to) a program. Consequently, it’s worth your time to spend a little extra time up 
front before you start coding thinking about the best way to tackle a problem, and how 
you might plan for the future, in order to save yourself a lot of time and trouble down the 
road. 

Modularization helps keep code understandable and reusable. Code that is not properly 
modularized is much harder to debug and maintain, and also harder to extend later. We 
will talk more about modularization in the future. 

Step 3: Write the program 

In order the write the program, we need two things: First we need knowledge of a 
programming language — that’s what these tutorials are for! Second, we need an editor. 
It’s possible to write a program using any editor you want, be it Window’s notepad or 
Linux’s gedit. However, we strongly urge you to use an editor that is designed for coding. 

A typical editor designed for coding has a few features that make programming much 
easier, including: 

1) Line numbering. Line numbering is useful when the compiler gives us an error. A typical 
compiler error will state “error, line 64″. Without an editor that shows line numbers, finding 
line 64 can be a real hassle. 

2) Syntax highlighting and coloring. Syntax highlighting and coloring changes the color of 
various parts of your program to make it easier to see the overall structure of your program. 

3) An unambiguous font. Non-programming fonts often make it hard to distinguish 
between the number 0 and the letter O, or between the number 1, the letter l (lower case 
L), and the letter I (upper case i). A good programming font will differentiate these symbols 
in order to ensure one isn’t accidentally used in place of the other. 

Your C++ programs should be called name.cpp, where name is replaced with the name 
of your program. The .cpp extension tells the compiler (and you) that this is a C++ source 
code file that contains C++ instructions. Note that some people use the extension .cc 
instead of .cpp, but we recommend you use .cpp. 

Also note that many complex C++ programs have multiple .cpp files. Although most of the 
programs you will be creating initially will only have a single .cpp file, it is possible to write 
single programs that have tens if not hundreds of individual .cpp files. 

  

   



Step 4: Compiling 

In order to compile a program, we need a compiler. The job of the compiler is twofold: 
1) To check your program and make sure it follows the syntactical rules of the C++ 
language: 
2) To take your source code as input and produce a machine language object file as 
output. Object files are typically named name.o or name.obj, where name is the same 
name as the .cpp file it was produced from. If your program had 5 .cpp files, the compiler 
would generate 5 object files. 

 

For illustrative purposes only, most Linux and Mac OS X systems come with a C++ compiler 
called g++. To use g++ to compile a file from the command line, we would do this: 

"g++" -c file1.cpp file2.cpp file3.cpp * 

This would create file1.o, file2.o, and file3.o. The -c means “compile only”, which tells g++ 
to just produce .o files. 

Other compilers are available for Linux, Windows, and just about every other system. We 
will discuss installing a compiler in the next section, so there is no need to do so now. 

For complex projects, some development environments use a makefile, which is a file that 
tells the compiler which files to compile. Makefiles are an advanced topic, and entire 
books have been written about them. We will not discuss them here. 

Step 5: Linking 

Linking is the process of taking all the object files for a program and combining them into 
a single executable. 

   



 

In addition to the object files for a program, the linker includes files from the runtime support 
library. The C++ language itself is fairly small and simple. However, it comes with a large 
library of optional components that may be utilized by your program, and these 
components live in the runtime support library. For example, if you wanted to output 
something to the screen, your program would include a special command to tell the 
compiler that you wanted to use the I/O (input/output) routines from the runtime support 
library. 

Once the linker is finished linking all the object files (assuming all goes well), you will have 
an executable file. 

Again, for illustrative purposes, to link the .o files we created above on a Linux or OS X 
machine, we can again use g++: 

g++ -o prog file1.o file2.o file3.o 

The -o tells g++ that we want an executable file named “prog” that is built from file1.o, 
file2.o, and file3.o 

The compile and link steps can be combined together if desired: 

g++ -o prog file1.cpp file2.cpp file3.cpp 

Which will combine the compile and link steps together and directly produce an 
executable file named “prog”. 

  

   



Step 6: Testing and Debugging 

This is the fun part (hopefully)! You are able to run your executable and see whether it 
produces the output you were expecting. If not, then it’s time for some debugging. We will 
discuss debugging in more detail soon. 

Note that steps 3, 4, 5, and 6 all involve software. While you can use separate programs for 
each of these functions, a software package known as an integrated development 
environment (IDE) bundles and integrates all of these features together. With a typical IDE, 
you get a code editor that does line numbering and syntax highlighting. The IDE will 
automatically generate the parameters necessary to compile and link your program into 
an executable, even if it includes multiple files. And when you need to debug your 
program, you can use the integrated debugger. Furthermore, IDE’s typically bundle a 
number of other helpful editing features, such as integrated help, name completion, a 
class hierarchy browser, and sometimes a version control system. 

  

5.0 Procedures 
 

1. Open Up Visual Studio 

 

 
 

  

   



2. Running up Visual Studio 

 

3. Follow the instruction below: 
a) From File->New-Project 
b) Choose Win32 Console Application. Make sure you are pointing to Templates-

> Visual C++ 
c) Change the Project Name and click OK 

 

  

   



d) Click Next and make sure to let the setting as the following screenshot and hit 
Finish. 

 

4. At the Solution Explorer, Add new Source file at Source Files by RIGHT CLICK at 
Source Files - > Add –> New Item 

5. Add C++ File and you can change the cpp name and hit Add. 

 

  

   



6. Add the following stuff inside Source.cpp 

 

//Computer picks a random number from 0 to 100, and the user tries 
//to guess the number. 
 
   /* HIGH/LOW GAME */ 
#include<iostream> 
#include<conio.h> 
#include<stdlib.h> 
 
using namespace std; 
/* 
This program plays a simple game. 
*/ 
const int totchan=7; 
void main() 
{ 
 int number;        
 int guess;          
 int chances=0,score=0,chanscor;        
 char ans; 
  
 do 
 {  
  
 system ("cls"); 
 chances=score=0; 
 cout<<" Welcome to the High/Low game."; 
 cout<<" I will pick a random number from 0 to 100."; 
 cout<<"  You must try to guess the number. "; 
 
    
   number=(int)(rand()%100); 
   chanscor=100/totchan;    
      
   do 
 { 
  cout<<" What is your guess? (0 to 100) "; 
  cin>>guess; 
      
  if((guess<0)||(guess>100)) 
  { 
   cout<<"Sorry, but your guess "<<guess<<"must be from 0 to 100."; 
   } 
  else if(guess < number) 
  { 
   cout<<guess<<" is low.Try a higher number."; 
  } 
  else if(guess > number) 
  { 
   cout<<guess<<" is high.Try a lower number."; 
  } 
  else   
  {   
   cout<<guess<<" is correct. Congratulations!"; 
   score=chanscor*(totchan-chances);   
   cout<<" Your score is "<<score<<endl; 
        
   break; 
  } 
 
     chances++; 

   



      
  if(guess!=number) 
  cout<<" Now you have "<<totchan-chances<<"chances left."<<endl; 
      
  if(chances==totchan) 
  { cout<<"Only "<<totchan<<"chances are allowed.Better luck next time"; 
    cout<<"The actual number was "<<number<<endl; 
    break; 
  } 
 
    } 
   
 while (guess!=number); 
     cout<<"Thank you for playing High/Low!"; 
     cout<<"Want to play it again? (y/n)..."; 
     cin>>ans; 
   } 
  
 while(ans=='y' || ans=='Y'); 
  
 
} 

  

   



 

6.0 Discussion/Questions/Reports/Exercises 

 

Explain in details in exactly one to two pages at maximum with Century Gothic Font size 

10, explain as details as possible about the simple random game created in the 

procedures? 

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 under a Subject: [Game 

Programming] – Lab Module 1. 

c. Deadline is before the next lab session 
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