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def mean(xs) :
if not xs:
return 0

return sum(xs) /len(x
data = []., 2, 3’41
printf("mean= 4
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CPU: Central Processing Unit
= d>E1—50Dk (BHiE)

XEV : 5K - BHEE=1FFE
A= - RRAGCIE = A4
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- SR EHIEHEES > Ea1—4~ D5k
« MEBAXD2UT> (F1) (C. HHE~HBERDONS>
DRAINERE

Intel Core Ultra 200S series processors usher in the first
enthusiast desktop Al PCs and deliver great gaming
performance and industry-leading compute at significantly
lower power. Intel introduced the new family of desktop
processors on Oct 10, 2024.
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« fEEK :CPU (+&E£EFEZEZGPU)
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#lfEHl (Control)
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1. 5iiaEEERSE (ALU, Arithmetic Logic Unit)
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CPU: Central Processing Unit
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E%’E)UEU (Volatile)
BEEZVDEATHEHR D (ERMKE) .
o "“_:r=|J
o 4N
. XFEA
- FIE:
- FE

SRAM (CPUF++vw=1) .
RITHOTIOT S LP—KT—4,

3IEIE%'T$>(=EU (Non-volatile, NVM)
BRERZY) > CTERENIKD (3F}$%|$)
- 12 . REBRFHO"AHM” (R I\I/—/)
- 58 KBE o0 /EvY MHIlIZEL., 22 LA@%’
o KFEH
(¥r8Y) MRAM/FRAM/PCM 73 &,
« FiE : OS

DRAM (FEEIR) .

NANDZSw=21 (SSD - USB - SD) .

CPUNMEZET BTzbD"VEER" (E&IR) .

L> X5,

AU—THRIEETHRIT. vy I - FETHRK.

ARL—

[ELDELN,
HDD. ROM. EEPROM. NORJZwv=>1.

- 77V - BEE/EE - )\ D7y TEDKET —H
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E?ﬁ'fi)UEU (Volatile)
BREZDERNETHNER D EHRMY) .
« 1%E| : CPUNMEZET DIzHD"1EXES" (FELIB)
- 13580 BEo /BLAIFT>Y. B=EFHR~/\ Ev hEMEEDH,

« &M : SRAM (CPUFvw=>1) . DRAM (F&EE) . LZRH,

« AR ETHRoTO00S LAV —4,
« 2 AU—TJHIRKRETHERIF. vV I - BETHEL.
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Inductors

Capacitors

3 i x T 17 - it T ¥ T T
A A0E0EARARARSOROTAINURTANALORORARARRORRRORRR LA RARARAONRRNANARNANANARARTRL L NRNRRORTRAR0ARANIANARARENARRRARARNRVANRARRARRRRRRANRARRRRRRRR AR
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WIROFF

1IN 2 kL—=
SSD/HDD

JIVILITE

FEEE (XEV)

I
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XA I AEBVUDEERRGE « 1 EFEE
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8080
1
1,000
1

1,000

19,200
300
8,000
375
0.064
500

$/MB

Access Time, ns

Typical size, MB

S/MB
Access Time, ms 87

Typical size, MB 1

386
20
50

50

320
35
100
100

28
160

Pentium | Core i7 AMD Ryzen9 5950x f/
600 2,500 4,900 4,900
1.6 0.4 0.204 4,900
1 4 16 16
1.6 0.1 0.0125 80,000
100 60 0.5 38,400
3 1.5 1 300
1 0.06 0.006 1,333,333
60 40 10-20 18.5-37.5
64 8,000 16,000 250,000
0.01 0.0003 0.0001 5,000,000
8 3 3 (0.1 for S5D) 29
20,000 1,500,000 2,000,000 2,000,000
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Performance

100,000

10,000

1.000

HHET siromssnsirestsimsnsmsvorerssssssssortbtinnnnnnsmsnsnmnmnmnmnnnnsasasaness
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rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

Processor
Processor Memnry

‘Performance Gap

1980 1985 1990 1995 2000 2005 2010
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Memory Hierarchy

A L 2% CPUREBR. & - B2

y \
MG, 1o
/' Registers CPURREB (SRAM)
\ . L2 &DELDRAM DR

Bigger Faster

50-100 ns Main Memory
8-64 GB -100 ns
Storage (SSD/NVMe/HDD)
256 GB-several TB

AAAEY CPUSH, HEFRIE

A= JHERME FEEKXN - &
HEL

NVMe SSD  ~1010-100 ps
SATA SSD ~100-300 pus
HDD ~5-15ms

CPUEXEN
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e PP I (F-D-E-W)

AN I~
Bn T EEIA
F

faREH
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b
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E

+ it ®
'j-' - =4 I=.'.-'-'-
P LF KL *ET 4
A ED A i WUF F L ARALY fETE
il ol PR
= ¥ K LA RS Lhhny
BMEzEND
l@ & 3@ T—4 MipiE
Py FFELRALURS +1
0 B WEEN
=
WHES ] nims HHL DA S
AU FHabl—§ ) 7—50ih
sEES DR

HB : https://jp.fujitsu.com/family/familyroom/syuppan/family/webs/serial-comp/index3.html
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FE JA> - JAIPBIAVELI—H
= . TOYSLEF—FERUATYCHM (X7
<& RTOTS L)
, . {ERY : CPU (B +E8) /XEU /ABHES
. BB BUE (Fetch) —fEs5 (Decode)
: —35£1T (Execute) =>&F&RE (Write-back)
. EURIIHER - NEREEEST + S I
IA> - /MR (1903-1957) . B R - 28 BT0YS LTk
A= I BE IA - JAT - RRLRYS (CPUS
IRAETEHOERRETIOREN R E L DEE, - JEIE)

(T— LR - &F - ZTEETHEARSTRAER)

SADPC/ARA/H—I\F, Fv v 110/« TS5+ > E Tt LD DEXZZDEFIL.
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HDD

3.5”

Platters

Spindle

R/W Head

Actuator Arm

Actuator Axis

Actuator

Shock resistant up to 55g (operating)
Shock resistant up to 350g (non-operating)

Cache

Controller

NAND Flash Memory

Shock resistant up to 1500g
(operating and non-operating)

Solid State Drive
B (CFRAES

(E < BB HRWY)

04N,

c‘:)\.‘:ljjk
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Platters

Spindle

R/W Head

Actuator Arm
Actuator Axis

Actuator

HDD

3.5”

Shock resistant up to 559 (operating)
Shock resistant up to 350g (non-operating)

Cache
Controller
NAND Flash Memory
Speed
gx Noise
Shock

Capacity

Shock resistant up to 1500g
(operating and non-operating)
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HDD (Hard Disk Drive)
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read/write head

Computer hard drive e

spindle
disk
saved file

actuator

arm

\& T

\. — =

pow
-y

data cable port

circuit board

drive configuration port

© 2013 Encyclopaedia Britannica, Inc.

https://www.youtube.com/clip/Ugkx53
vwOByuumEyMdc_ yuuhPHxeMsucg8Cn

https://www.britannica.com/technology/hard-disk#/media/1/1521171/68191
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suA (O— )

Storage Memory
2 ML—2 (SEEFEMN) XEY (R IEFN)
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