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Underneath the Hood

Software

1 Pre-Processing
2 Compiling

2 Assembling
 Linking

i1 Executing

From Source Code to Object Code

#include <stdio.h>

source code ,%:i..,m acse, char sazgvil)

printf(*hello, world\n");

el

assembly code

object code —

Linking against Libraries

hello.c
[uses printf]
assembly code
for hello.c
assemble
91301001 01001010 10000030 11013001

Linking against Libraries

hello.c
[uses printf]

stdio.h | stdio.c
[describes printf] |__describes [defines printf]
assembly code assembly code
for hello.c for stdio.c
assemble assemble
G1101001 01001010 10000010 13011001 G1101001 01001010 10000010 11011001
00101011 01100000 10001021 10111010 link ao1010; 1011 10112000

01101001 01001010 10000010 11011001
00101011 01100000 10001011 10111010

Underneath the Hood

Hardware

What's in the Box?

1 Registers 1 Control unit
= very fast temporary memory I translates instructions into
= few of them (16 or 32) commands for registers and
datapath
Program counter

1 special register for tracking * Datapath
the next instruction to i carries out basic operations

execute (arithmetic, logical)
= Memory = 1/O devices

: storage for program code = supports flow of data into and
and data out of the machine

What's in the CPU?

Control

Register :D_’
File | Daapah

CPU

What can a CPU do?

x86 Instruction Set

addl
call
leave

2 movl
 pushl

sall
shrl
subl




What can a CPU do?

x86 Instruction Set

ADD - Arttrctic Addition

Clacks

sperands | T00 | 530|416 Siee Byies

Example from hitp: /Awaw. penguin.c2/~literakifintel/a. htmi#ADD.
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