
  

Numerical Representation



  

Binary
● 1+1 = 10
● 1+11 = 100



  

Hexadecimal
● Looks normal until 1+9 = a



  

Conversions
● 1111 = 0xf = 15
● Every 4 bits is one Hexadecimal place
● Easy mode conversion



  

Just a few mental stretches
● Learn powers of 2 up to 2^32
● Remember how to log2



  

Programming Mode Calc
● Shows 64bits
● Octal and Hex



  

Converting to Binary and Hex
● 0x75 == N*16 + M

– N = 7 
– M = 5

● 0x75 = (7 in binary) (5 in binary)
– 7 = 0111 0101



  

Overflow
● Size of variables

– Hardware limitations
– Intel 4004
– 4 bit addressing



  

This should look familiar
● Data bus is 4 bits
● 0xff = two clock cycles



  

What happens?
● If memory is 4 bits wide:

– 1111 + 1
– 0000 - 1



  

32bit and 64bit worlds



  

Size of things
● “/usr/include/bits/types.h”
● Defines common types from C into more 

useable types for linux
● Use sizeof() to determine size in bytes.



  

Aside:  time64_t
● Is this bad?
● Why did y2k happen?

– 1980 stored as “80” not “xx80”
– Not strictly overflow

● Epochalypse/2038 Problem

https://en.wikipedia.org/wiki/Year_2038_problem


  

Byte Ordering
● Big Endian

– Older hardware you don’t care about
– The Network, which you do care about

● Little Endian
– X86, ARM, most things



  

Byte Ordering: Continued
● Big Endian Sun
● 32bit Little Endian
● 64bit Little endian



  

Byte Ordering: Continued
● Ntohs()
● byteorder(3)



  

Byte Ordering: Continued



  

Bits and Boolean Algebra
● NOT() operator
● Simple operation
● Inverts data
● Bar = ~foo;



  

Boolean Algebra Continued
● Logical AND (&)
● Used to check flags
● (foo & 1)
● (foo & 2)
● (foo & 3)



  

Boolean Algebra Continued
● Logical OR (|)
● Used to check/set flags
● (foo | 1)
● (foo | 2)
● (foo | 3)



  

Boolean Algebra Continued
● Logical XOR (^)
● Used to clear values 
● (foo ^ 1)
● (foo ^ 2)
● (foo ^ 3)



  

Boolean Algebra Continued
● Combine NOT w/XOR
● (foo ^ (!1))
● (foo ^ (!2))
● (foo ^ (!3))
● GNU Documentation

https://www.gnu.org/software/c-intro-and-ref/manual/html_node/Bitwise-Operations.html
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