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10	  PRINT	  "hello,	  world"	  
20	  END





source code



source code



#include	  <stdio.h>	  
!

int	  main(void)	  
{ 
	  	  	  	  printf("hello,	  world\n"); 
}



source code 
!

!

compiler 
!

!

object code



source code 
!

!

compiler 
!

!

object code



source code 
!

!

compiler 
!

!

object code



10000011 00000001 00010001 00000000 00111101 11111100 01110100 00111101 
00000000 01000000 00000000 00000000 00000000 00000000 00000000 00000000 
10010000 00000000 00000000 00000000 01010000 00000000 00000111 00110000 
00001011 00000001 00001011 00000011 00001010 00000000 00000000 00000000 
00000000 00100000 00000000 00000000 00000000 00000000 00000000 00000000 
00000000 00100000 00000000 00000000 00000000 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
01110000 00010000 00000000 00100000 00000001 00000000 00000000 00000000 
00000000 00000000 00000000 00100000 00000001 00000000 00000000 00000000 
00000000 00000000 00000000 01000000 00000001 00000000 00000000 00000000 
00000000 00100000 00000000 01000000 00000001 00000000 00000000 00000000 
11111111 11111111 11111111 11111111 11111111 11111111 11111111 11111111 
10010000 10000000 00000000 01000000 00000001 00000000 00000000 00000000 
00101110 01100100 01111001 01101110 01100001 01101101 01101001 01100011 
10110000 00000100 00000000 00100000 00000001 00000000 00000000 00000000 
10110000 00000100 00000000 00100000 00000001 00000000 00000000 00000000 
10100000 00000001 00000000 00000000 00000000 00000000 00000000 00000000 
10110000 00000100 00000000 00000000 00000000 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
00000000 00000000 00000000 00000000 00000000 00100000 00000000 00000000 

...





int	  main(void)	  
{	  
	  	  	  	  printf("hello,	  world\n");	  
}
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functions

printf("hello,	  world\n");



loops



loops

while	  (true)	  
{ 
	  	  	  	  printf("hello,	  world\n");	  
}



loops



loops

for	  (int	  i	  =	  0;	  i	  <	  10;	  i++)	  
{ 
	  	  	  	  printf("hello,	  world!\n");	  
}
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variables

int	  counter	  =	  0;	  
while	  (true) 
{ 
	  	  	  	  printf("%d\n",	  counter);	  
	  	  	  	  counter++;	  
}
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Boolean expressions

(x	  <	  y)	  !
((x	  <	  y)	  &&	  (y	  <	  z))



conditions



conditions
if	  (x	  <	  y)	  
{ 
	  	  	  	  printf("x	  is	  less	  than	  y\n"); 
}	  
else	  if	  (x	  >	  y)	  
{	  
	  	  	  	  printf("x	  is	  greater	  than	  y\n");	  	  
}	  
else	  
{	  
	  	  	  	  printf("x	  is	  equal	  to	  y\n");	  
}



#include	  <stdio.h>	  
!

int	  main(void)	  
{ 
	  	  	  	  printf("hello,	  world\n");	  
}





Your Operating System (OS)

hypervisor

CS50 Appliance 2014 …



how to write a program
gedit





how to compile a program
make	  hello



how to run a program
./hello



Standard Library 
stdio.h

printf	  

...	  

!

!

!



CS50 Library 
cs50.h

GetChar	  

GetDouble	  

GetFloat	  

GetInt	  

GetLongLong	  

GetString



types
char	  

double	  

float	  

int	  

long	  long	  

...



to be continued...


