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BUS

e Felles kommunikasjonskanal

e Deles, og bareenavgangen = | d b b b :

Control bus

Add ressf-us

Data bus

System bus




Pipeline

e Samleband
e Deler opp instruksjonene.

e Kan lese neste instruksjon mens vi utfgrer den forrige.

* |[F-Instruction fetch

e DE- Decode instruction
e EX- execute

 WB- Write back

inst O:

with pipelining

.f_h\\
IF | DE | EX | WB\
inst1:[ IF | DE || EX | WB
inst2:| IF IJDE | EX | WB
inst3:[ \IF /| DE | EX | WB
\ '
inst4:| IF | DE | EX | WB
t
without pipelining
inst O: inst 1:
F [ DE [ Ex [wB] IF | DE | EX [ wB




Problemer med pipeline?

Hente data for tidlig

-L@sning?

intermediate result
register DE

IF
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intermediate result
register

W

intermediate result
register WB
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EX
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read from registers

h 4

input data

computation/ALU

» WEB

output data

,
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read/write memory
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write to registers

0
hile (true):

I=i+1



Minne og Minnehierarki

e Forskjellige hastigheter, Forskjellig stgrrelse, forskjellig pris!

* Register 100 Byte, <1ns A A
e L1: 10KB, 1ns A
e 12,13 1MB, 2-10ns /11 cache\
» RAM, 20-100ns, flere GB Hastighet / Lacache \ i
« SSD/Flash 100ns-1us, 1TB / ram
* HDD 1ms, 1TB / Sekundaerminne \
< »

Storrelse



: Resultatene for hver iterasjon
egister

/ L1 Cache\ _
Variablene og telleren
/ L2 Cache \

/ RAM \ Koden til For-lekke
/ Sekundaerminne \Hele programmet




My CPU when the L1 cache

memes misses
4

e

2 k. , : BILL gates

YOUR CGDE IS WITH@U@&JJDOUBT
THE WORST HAVEII_E:;\,/«Ei;RIR \]

- &“»

This little maneuver is gonna cost us 3 nanosecond

. i ; : Logic gates
? | Me: *uses machine learning’ - _
S } . Machine: *learns*
o 0 = Me:
A’ ,(h#
. . $ ’\ "__'._
d

2 BUT IT DOES RUN
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