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Expectations (what you should already know) 

• How a computer works 

– At a high-level 

• Write, compile, execute programs 

– High-level language, e.g. Java, C 

• Variables, data types, assignments 

• Control flow structures, e.g. if-then-else 

• Repetition structures, e.g. for loop, while loop 
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Course outcomes (what you'll learn) 

• Number systems 

– binary, octal, decimal, hexadecimal 

• How computers represent numbers 

– integers (positive/negative), floating-point 

• Boolean algebra, bit manipulations 

• Combinational and sequential circuits 

– How these things build up to a computer 

• Embedded programming 

– In assembly language and C 

– Subroutines, timers, interrupts 

 

 
4 



Lab intro day 

• Goals 

– Meet your fellow students 

– Shake out software/hardware 

– Make some LEDs light up 
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MEB-2000P educational board 
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Desktop example 

Source code: 
Plain text file created in a high-

level programming language 

#include <stdio.h> 

 

int main(int argc, char** argv) 

{ 

   printf("Hello world!\n"); 

   return 0; 

} 

HelloWorld.c 

HelloWorld.exe 

% gcc HelloWorld.c -o HelloWorld 

Machine language: 
Actual binary run by a 

particular processor, not 
human readable/writeable 
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Desktop example 
#include <stdio.h> 

 

int main(int argc, char** argv) 

{ 

   printf("Hello world!\n"); 

   return 0; 

} 

HelloWorld.c 

% gcc -S HelloWorld.c -o HelloWorld.s 

_main: 

 pushl %ebp 

 movl %esp, %ebp 

 subl $8, %esp 

… 

HelloWorld.s 

Assembly language: 
Low-level, but still human 

readable/writeable 

HelloWorld.exe 

Machine language: 
Actual binary run by a 

particular processor, not 
human readable/writeable 

Source code: 
Plain text file created in a high-

level programming language 

% gcc HelloWorld.s -o HelloWorld 
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Assembly language C 

Hex file 
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Loading machine code 
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