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1. Gen

2. Gen

3. Gen

4. Gen

GQeneras joner

: Radiorer o
: Transistorer 1960-68
: Integrerte kretser 1970-60
: Mikroprosessorer  1980-7?

Radiorar 10m?

Transistorer 500dm?

Integrerte kretser  80dm*

Mikroprosessorer  0,1-20dm?

2000

500000

300000
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Ouvergangen

Transistors: much simpler. much smaller, much
cheaper, morereliable, no warm up, much
faster.

l

|
|

Vacuum tubes: slow, Integrated circuits: miniaturization added to all
expensive, fragile the existing benefits, enabled unthought-of
possibilities
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Ouvergangen

https://www.youtube.com/watch?v=fEB6ZqQngBY

https://www.youtube.com/shorts/SVK8JOVW2uw



https://www.youtube.com/watch?v=fEB6ZqQngBY
https://www.youtube.com/shorts/SVK8J0VW2uw
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Prosessoren xS6—649

* Intels x86 har gatt fra @ vare en av mange prosessorer til a bli den dominerende.
Noen grunner:
. - Tidlig ute med nyvinninger

. - Bakoverkompatibel

. - Samarbeid mellom MS og Intel — «Wintel», svaert dominerende i en periode




x86-64 (Intel)
x86-64 (AMD)
POWER

x86-32 (Intel)
x86-32 (AMD)
MIPS

SPARC

PA-RISC

Cray

Alpha

Fujitsu

NEC

Itanium (Intel)
Intel i860
Hitachi

Xeon Phi (Intel)
Hitachi SR8000
KSR

TMC CM
Convex
MasPar

Others

IBM 3090
nCUBE
ShenWei
Fujitsu ARM
ThunderX2
Cavium

NEC Vector Engine
AP1000
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Data Frontside
Bus
(2x 133 Mhz)

Addr.

from / to L3 Cache

L3 Cache - and
Systembus

Control

128

Backside Bus

L1 Instruction Cache 16 Kbyte PC
(4-way, 32 Byte / Cache Line)

256

8 Bundles

6 Instructions

Integer &

Unlts a

I i

128 Integer
Registers

64 Branch &
Predicate

Registers

64 64

L1 Data Cache 16 Kbyte
(Dual Ported, 4-way, 32 Byte / Cache Line)
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ABSTRACT-O-METER

* v =

too realistic just right too abstract
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Abstraks jonsnivaer

‘ Application 4

Programming Language

>

Software

Assembly Language

Machine Code
~ Instruction Set Architecture

>
2t

Micro Architecture |

Increasing order of Complexity
Increasing order of Abstraction
Hardware

Devices (Transistors)

<
-+

Layers of Abstraction




Abs traks jons—nivaene Application
Cfra bunn??

Fysikk: Elektroner som flyter i materialer

Programming Language

Transistorer: Sma brytere som styrer strgm (1 og 0) Assembly Language
Logiske porter / mikroarkitektur: Hvis stram her -> strgm der, Machine Code
Maskinkode: 1- og O-instruksjoner CPU forstar [ Instruction Set Architecture ]

Assembly: Mer lesbart — symbolske navn for instruksjoner ; \
Micro Architecture |

Programmeringssprak: Python, Java — lettere for mennesker & lese

Algoritmer og applikasjoner: Programmer, spill, apper

Devices (Transistors)
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Huvorfor abstraksjon?®?

» Skjule kompleksitet, for a fa til noe stort!
+ Lar oss bygge pa andres arbeid

* Abstraksjon fremmer lav kobling og hey kohesjon
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Application

Programming Language

Assembly Language

Machine Code

Instruction Set Architecture

.

Micro Architecture

Devices (Transistors)

|




Eksempler

Skytjenester
APl-er

Nettlesere
Operativsystemet
TCP/IP modellen
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Application

Programming Language

Assembly Language

Machine Code

Instruction Set Architecture

Micro Architecture

Devices (Transistors)

-
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