Lecture 2: Computer
Abstractions ||
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DVD drive

power supply

Zip drive

fan with cover

motherboard
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How do you build systems with >16 components?

/I\Aﬁ—%:*ﬂx EH * Circuit Board: Integrated Circuit: '
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Integrated Circuits manufacturing process
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Pent1 umm.ﬁ-méo.a%sw

Die Area: 91 mm?

£ 118 inch(200mm)(f}
Waferi; % n/{ff 196/ Die

= 3,300,000 Transistors

Cache: =1M Transistors
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« Die Area: 306 mm?

118 inch(200mm)/1)
Waferij; © n] {it 78-Die

= 93,900,000 Transistors

Cache: =1M Transistors

External Cache:

31M Transistors
PentiumPro Package =
PentiumPro+ExternalCache
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ALPHA 21364 Die Shot

FPMap IntReg
IntMap|IntQ
FPMul
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LdStQ
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AMD Phenom Il X6 Die Shot
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Hardware/Software Interface
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High Level Language
Program

Compiler

Assembly Language
Program

Assembler

Machine Language
Program

Control Signal
Specification

temp = v[K];
v[k] = v[k+1];
v[k+1] = temp;

w $15, 0($2)

w $16, 4($2)

sw $16, 0($2)

sw $15, 4($2)
1000 1100 0100 1111 OO0O0 OO0OO 0000 0000
1000 1100 0101 0000 0000 0000 0000 0100

1010 1100 0101 0000 OOOO 0000 OO0O 0000
1010 1100 0100 1111 0000 0000 0000 0100

Machine Interpretation

... , EXTop=1,ALUSelA=1,ALUSelB=11,ALUop=add,
lorD=1,Read,MemtoReg=1,RegWr=1,......



Hardware/Software Interface (FH)
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A FRE A 5 . ISA (Instruction Set Architecture )
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Software

° System software( RGHAM) - TG ot i, AEAE A T4 A 2O H
« ¥{ERY (Operating System ) : BEFZEJEEH, FHFEED
« ES A ARG BVPEREF+ Linker, Debug, Loader, etc
- BEREF (Translator) A =35:
IC%wAZ 7 (Assemblery L4155 IREF V8818 S B 2P
% EAEFr (Complier): ®ZGE SRR ~ILm/NLE1E S HIntERF

ERERE P (Interpreter ) : R RIZ0TE 5 18 R)IZ KB L4395 I 0L
BT AN Al H B 30

o HAWSCHER: W: WEWFEEER. SNEFSE

° Application software( N A ERAE) - AP 5 AR N 1)@ 58 Rl 2AR B AT 55
o RRARMFEFEF: Word/ Image/ Graphics/...

- BHEEFE RS (MIS)

« Game, ...
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Architecture
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CPU
register file
FC K : AL
—
— syst?m bus memaory Hus MM
< Ir—: > main
PMemory Interface memany

< >

! | 11O bus | Expansion slots for
other devices such

usB graphics disk as network adapters.
controller adapter controller

olsformon
hallo executable

stored on disk

Input/Output

PC: BFiH%88; ALU: BEAR/ZHEEIL; USB: BHEITEL
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Z #L1" hello.c "C- JEFEFF

1 #include <stdio.h>

2

3 int main()

4{

5 printf("hello, world\n");
6}

PRI AE AR :
#a H “hello,world”

hello.c KJASCI X AR~

# i n c¢c I u d e <sp> < s t d i o |
3510511099 108 117 100 101 32 60 115 116 100110546
h > \n \n i nt <sp>m ain () \n {

104 62 10 10 105 110 116 32 109 97 105 110 40 41280
\n <sp> <sp> <sp><sp>printf (" he
10 32 323232112 114 105 110 116 102 40 34 104 081 1
| o , <sp> w o r I d \ n " ) ; \n }
108 111 44 32 119 111 114 108 100 92 110 34 4106926

printf.o
hello.e | = |hello.i | compiler |hello.s |assembler|hello.o ¥ linker | hello
— | processor ——| cel) T @) " g
. .
source (opp) modified assembly relocatable execuiable
program source program obyject object
(text) program (text] programs program
(text) (binary) (binary)



Hello %%)? E‘Ji&jﬁ%?ﬁf{ﬁﬁ%ﬁ unix> ./hello [Enter]

hello, world
4= unix>
e o Red shelirAritE
register file Blue: RJRATCHINE
P K I-h"J.-_'.,.LU Cyan: hellof2 FHATIEE
(] |
T‘ﬁt | system bus memary bus
- i_--"-’ : uhe”On
, : e main
hemory ITtL < =<1 bridge 4 15| memory |“hello,world/n”

LT e KIL HH=>

<

Expansion slots for
other devices such

us graphics disk as network adapters.
control adapter controller
mouse keyboard display ;;—_—E—_—;.
“hello” “hello,world/n” disk | Hello A $/AT 31
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re:giste r-ﬁl-e
PC _ : ALU W %1t S ZBUS? o
(] ] B 77
sysﬁ?m bus memn:}:r'_-.-' bus hjé%%/%é 9
e = o -i-
1O < —: > main
PMemory Interface > bridge memaory

< >

! | 11O bus | Expansion slots for
other devices such

usB graphics disk as network adapters.
controller adapter controller
(ot
hallo execulfable
NN stored on disk
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