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1von Neumann

2 Mainframe

® Time-sharing

* Concurrent

% Job

® Process

" Personal Computer (PC)



ol g dsd e anslin s lliel o Glsie a8 (ST dawly ilodges eolitul edus

WS el GLSG 608 Lo jo 1) aelip pai> a5 aes o )5 a4 | 1S

2,8 ollasl adaw ol LQ.;\ S A cwl asls ooy obban e m e Cdig ol
olad o Sl anles ol 1, 055 g2l sloasl aiilgzy a5 wils Ul o], IS bl

09 Sledas 51 (g5l 5 gl L2l e pn @y ool Sl 5 9wl e (B (s03ll @ )

ST L 5l b 05,0l a5 coul o il 5l claiged o lge ol i0,F alowl (glaidy o

S0 Olwilxo s s —1—1—1

shzl sl as ales pal 315 (6 ynn Sl b li8lecen daacl p (s3lee slyal 4 oliiws jolaio 4
aai g9 5l wilg e Sl slaglere (IS b 4 aiST Slatity adby puiz plejes
P Faerels (s lone K 55 o5 el o Juall s by slast s ndyl isd sunaia
9 lgs e a5 cnl T Slaols ol,a Sl and eegs il Ll Jlo s abasd S5 s aules e
;éb.mf FIynn osail 4 a5 gumaids SO 5,00 51.06,8 )18 asls 0550 oylej 5l adasd SO

! Graphical User Interface (GUI)
2 Instruction stream

% Data stream

* Flynn taxonomy



Single Instruction, Single Data  Single Instruction, Multiple Data
(SISD) (SIMD)

Instruction

Data P

Flynn cucail 1-) IS

oS Sk oy s (W FgeralS (SISD) Tosls Ky g Jordygiws o b opetile Sy
Lol oy IS8 4 b Jeadlygiws oo gos &3] jl8lccen 1o g5le s5lae 4565
ool eaisley lawg eols b, S Lads (SHIS) Y‘S;LA)' G4, B 50 Ngh o
Wdg A (gams Glapiw b FenwlS atws (pl 5l oldaiged 0l 0

oals (b SO isle y eubld «(MISD) Tosls Sy Jedlygiws paim b eile SO o
Sl o)lse 51 gyl jo Bl 1) Hlejer Dyge 4 saxe godls ol > &b
Al yo gyl 5l aiyle sasie gedls slagyl > a4 5L og duke jalaie 4 dusie (ools
b g oo ooliiul (5555 Joo o olyie @ yidin S5lse b FgslS 5 S cnl (IS
ke Joo G

boeile ol (SIMD) Tsaxie loosls o Jasdlsiws Glye o b oedle K

! Single Instruction Single Data

2 Clock cycle

® Multiple Instruction Single Data
* Single Instruction Multiple Data
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! Array processor

2 \ector processor

# Multiple Instruction Multiple Data

* Transistor

® Moore Law

® Instruction Level Parallelization (IPL)
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! Dynamic execution
2 Qut-of-order

® Pipeline stall

* Thread

% Time-slice

® Interleave
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! Underutilize

2 Architecture state

® Register

* Interrupt

5 Cache

®Bus

’ Execution unit

® Simultaneous Multi-Threading (SMT)
% Hyper-Threading Technology (HT)
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! Cache miss

2 Branch missprediction

# Multi-core processor

* Chip Multiprocessing (CMP)
> Execution core



