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* High-level view of a computer
« A focus on main memory
« Executing programs: compilers, linkers
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First and Foremost...
Thanks to Prof. Wiseman for the COMP 128 content

myfoxboston.com/clip/10550913/how-hackers-steal-
your-personal-information
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What Makes Up a Computer?

Hardware
— Physical machines
— Wide variety, conceptually simple [in this class]
— Most of this lecture

Software
— Collection of programs (set of instructions)
— Wide variety: OS, editors, browsers, ...
— Most of this course
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High-Level View of Hardware

&Y Processor/CPU

1

Input Device(s) § Main Memory (RAM) Output Device(s)

]

Secondary Memory
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Main Memory (RAM)

01101100 —

Address — byte 0 (000)
byte 1 (001)
byte 2 (010)
byte 3 (011)
byte 4 (100)
byte 5 (101)
byte 6 (110)

byte 7 (111)

COMP128 — Computer Science |

11100010

01010100 —

11110000 }
00000001

111111100 —

01010110

00000011 —
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3 bytes at
address 0 (000)

2 bytes at
address 3 (011)

3 bytes at
address 5 (101)

8 September 2014



Wentworth Institute of Technology COMP128 — Computer Science | | Fall2014 | Derbinsky

Quick Check
. byte 0 01101100
If a computer holds 1 byte in each W
memory location, what is its total -

memory capacity if it uses 8 bits to o | oo

byte 5 111111100
represent each address? e || otoroio
byte 7 00000011

f a computer holds 1 byte in each memory
ocation and needs to have 4GB capacity,
now many bits must it use to represent
addresses”?
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Running a Program

i Processor/CPU
|§ Main Memory (RAM) |

Input/
Data

> » Output

Program

C++ is a high-level language —
the CPU doesn’t understand it directly
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Compilers

Source Code

#include <iostream>
using namespace std;
int main () > Compller —>

{

cout << “hello” << endl;
return O;

Object Code

011010101010101
110100010100101
101010101000110
100101010001001
111101010101001
100101010010101
101001001001001
100101000100100
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Object Code

011010101010101
110100010100101
101010101000110
100101010001001
111101010101001
100101010010101
101001001001001
100101000100100

Object Code

011010101010101
110100010100101

Object Code

011010101010101

i/

Linkers

Linker

Executable

011010101010101
100010100100101
101010101000110
101001010100101
111101010101001
100101010010101
101001001001001
000010101010100
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Build and Run (1)

N Processor/CPU
|\ Main Memory (RAM) |

C++ .
Source > > %%cejgt
Code

Compiler

s o [
'8 Introduction to Computation and Programming

8 September 2014




Wentworth Institute of Technology COMP128 — Computer Science | | Fall2014 | Derbinsky

Build and Run (2)

Object
Code
|§ Main Memory (RAM) |
C++ .
: Object
Source Compiler >
Code
Code
Object
Code Linker
L g: J Introduction to Computation and Programming
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Build and Run (3)

Object
Code
|§ Main Memory (RAM) |
Input/
' » Output
Data Linker p
Object
Code
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Wrap Up

« Computer hardware is conceptually divided
iInto 5 components

— Processor, main memory (RAM), secondary
storage, input devices, output devices

* 1 byte = 8 bits

* Main memory is a sequence of bytes, each
with a memory address

« Compilers turn source code into object code

 Linkers combine object code to form an
executable program
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