APXUTEKTYPA KOMIbOTEPHbIX CUCTEM

Jlekums 3:
TurnoBoe ycTpoucTBO KOMIbIO TEPA.
YCTPOUCTBO BHELLIHUX HOCUTENIEU fJaHHbIX



[1naH nekunu

e lepapxna namMaTu
e OnTN4yeckmne ANCKU
e On3W-NaMATL

e [lepegayvya AaHHbIX



Main memory




YCTPOWUCTBO XXECTKUX AMUCKOB

Surface 7

Surface 6
Surface 5

Surface 4
Surface 3

Surface 2
Surface 1

Surface 0

|

@

\@]

@

AR

\@]

Read/write head (1 per surface)

= W —

———
Direction of arm motion




YCTPOWUCTBO XXECTKUX AMUCKOB

Intersector gap

—_——
——

Read/write
head

3 ~ Width of e
1 bit is Disk \
Track arm

irth e 0.1 to 0.2 microns
1-2 microns




Xectkune Auckn (2)

Lengitudinal Recarding

Hesi

1'.!'

..(_

| r'*‘—I—!rI-—I

Recording
he;er

N1 o\

Ferpendicular Recording

'IJ'

-«—
Return
Fcle )

) Main

“ Puole
g%, T3 TETS

« Y

[ToBepx
HOCTb
McCKa

Recording

/, Layer

« f
~ Joft Magnetic

Underlaver






PazbueHne OC
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CD-ROM

e PaspaboTaHbl B 1979 roay

e 650, 700, 800 Mb

e [InameTp - 120 MM

e Bec—-15,71p

e [1nnHa BOJIHbI 780 HM

e CkopocTb UTeHunst KpaTHa 150 K6/c
e MaKcC. CKOpOCTb YTeHnss — 72x (10.8 M6/c)

14






CD-ROMs (2)

Symbols of
o0 - - BB 94 bitsieach

]42 Symbols make 1 frame

Frames of 588 bits,
s N e O e O e s Y s N s ) O OO0 03093 each containing

24 data bytes

Preamble l 98 Frames make 1 sector
'* Mode 1
Data ECC sector
(2352 bytes)
Bytes 16 2048 288

16



CD-R

Printed label
I _ |
Protective lacquer Dark spot in the
Reflective layer dye layer burned
[ ] [ ] Dye [k Tlayer [ T =1 by laser when
1.2 mm writing
Y
Polycarbonate Substrate
Direction
of motion = s

A

Photodetector —»H - <—— Prism

A

Infrared
F laser
diode




DVD

e [logBunuckb B 1996 roay

e 44,8,159T16

e [InameTp - 120 MM

e [1nnHa BOMHbI — 650 HM

e CKOpPOCTb YTeHUs KpaTHa 1.32 M6/c
e Makc. CKOpPOCTb YTeHns — 16x (21.1 M6/c)

18



DVD (2)

Polycarbonate substrate 1 Semireflective
0.6 mm LI LI Lrr_riri layer
Single-sided < ull
disk ,
Aluminum
LI I L LI LI LI LILILI|,  (eflector

|

M M r 1L i L L e o Aluminum

reflector

0.6 mm
i -Si <
Smgé?sﬁ]ded g e I T O s s O e O o B B s O e W e B e e R

Polycarbonate substrate 2 layer

[1ByCTOpOHHMN, ABYCNOUHBbIN DVD Anck

19



Blu-ray

[Moasunucek B 1996 roay

23 —-54T6

OnameTp - 120 MM

[1n1Ha BONHbI — 405 HM

CKOpOCTb YTeHUs KpaTHa 50 M6/c




PnaW-NamMaThb

e Alcnonb3yeTtca ¢ 1988
e O6bbEM no0 256 6
e CkopocTb Ao 100 M6/c

-
) FUJIFILM
=

xD-Picture Card
16 me N




e [pyHUMN paboTbl NaLL-
T NamMsTu

e TpaH3MCTOpPbI C N1aBaloWKUM 3aTBOPOM
e TYHHENbHbIN 3PDEKT

ﬂporpaMMHpDBaHHe WHXeKUunelh aneKTpoHOB CTHpaHHE yepes TYHHEeNbHbINA 3(*}(;'39;:1'
1z2v ov

Mnagarow i 200 A 200 A

3aTeop

Mnagalowmn
3aTeop

ov OTKpbIT

hsssssssssssnnsstsssnnnsds

frrssenprsdssmenpd R R R R EE R




Beoa/BbiBoa
LLInHBI (1)

SCSI controller

Sound card \\‘

OoOoOao
Modem I /’
O O O o
oo o

O I 1 | ]
100/
/ Card cage

Edge connector
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Input/Output
LLinHbI (2)

Monitor
e — i Hard
Keyboard C%ESM disk drive
o /" EEEE?EEEE - ( |
|| (FEEEE =5 oooao
. Hard
Video Keyboard CD-ROM .
CPU Memory disk
controller controller controller sontroliar
Bus

24



Input/Output
LLinHbI (3)

Memory bus
CPU PCI / Main
scsi [cache] bridge memory
bus
L I I
4 SCSI SCSI || SCSI Video Network
| scanner [ | disk [ |controller controller| |controller

PCI bus

Sound Printer ISA

card controller bridge Modem

ISA bus

25



2J1T MoHuTOp.I

Horizontal scan

Grid
Screen A AN
Electron gun
Spot on
screen
@)
“‘\Vacuum o
(@]
Vertical P
deflection
plate Vertical retrace Horizontal retrace

(@) (b)

(a) [lonepeyHoe ceyeHun IJIT
(b) Cxema pa3BepTKu
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Rear glass plate

LCD MOHUTOPHI

Liquid crystal

Front glass plate

Front electrode
/ Front polaroid
Vor'd

N1
W

Light
source

Rear
electrode
Rear
polaroid
\ ;

®)

Dark

g-é{ — > Bright

(a) CTpykTypa LCD 3KpaHa.

T

Notebook computer

(a)

e

(b) XKenobkn Ha nepegHen n 3agHen
N1aCTUHAX.
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Laser Rotating octagonal
S T— mirtor

Drum sprayed and charged

|
|
|
|
|
|
l
Light beam |
strikes drum *
Drum

Toner
Scraper

— Discharger

O Q
Heated O
rollers

Blank Stacked
kot output
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[lepenayda aaHHbIX

Time —— =
o 1+ o o 1+ o0 1t 1 0 O O 1 0 O

<
N

|
. Low

| High o
i amplitude i amplltude

High I Low
frequencyi frequency
| [

i

(a)

Voltage — »

(©)

(d)

e (a) [IByXypOBHEBbIN CUTHAN.
e (b) AMnanTyagHaa moaynaums

e (c) HacToTHaga Mmoaynaums



@
=
[
o

ADSL

256 4-kHz Channels
0 1100 kHz
g - - -
Voice Upstream Downstream
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Telephone company end office

Voice
switch
J.—Codec
Splitter Telephone
line
£| - DSLAM
To ISP

/Telephone
Splitter
NID
Computer
\
b r—=—|

ADSL Ethernet
modem

Customer premises
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Lindpposble Kamephl

One pixel is made
up for four CCDs,
one red, one blue,
and two green

CPU

RAM

Flash memory

CCD
ks or microdrive

Digital camera
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Cnacnbo 3a BHMMaHue!
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;&@; Disk Latency Equation

ency of a disk
block read =

Queueing Time +
Controller Time +

Seek Time +

Rotation Time +

Transfer Time

Zero iIf no other
accesses

%ﬂ%\ﬂgshort

2005: about 8 ms

425 ms @ 7200 RPN
1/2 full rotation time

1 ms @ 7200
RPM 3



35






37



RAID
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