APXUTEKTYPA COBPEMEHHbIX 3BM

Jlekuyuna 3:
TurioBoe yCcTpoUCTBO KOMIbIOTEPA.
YCTpPOUCTBO BHELLHUX HOCUTENIEN [laHHbIX

BMuK MI'Y nm. M.B. JloMoHocoBa, Kadeapa ACBK
Yn.-kopp., npodpeccop, 4.¢d.-M.H. Koponés J1.H.,
AccucteHT BonkaHos [.1O.



[1naH nekunmn

e lepapxua NnamMaTu
o XXecTKne ancku

e OnTnyeckne AnCKU
e [lepegaya AaHHbIX



Main memory




>Kectkune [Ancku

W‘\Tw -




YCTPOUCTBO XECTKUX ANCKOB

Read/write head (1 per surface)
Surface 7

Surface 6 =

Surface 5 |
S

Surface 4 S—

Surface 3 | —_—
><Q\=*)> Direction of arm motion

Surface 2

Surface 1 - |
S
Surface 0 =




YCTPOUCTBO XECTKUX ANCKOB

Intersector gap

-

Read/write

head
J ./~ Width of Wosg
B 0.1 to 0.2 microns arm
width is
1—2 microns



XecTtkne [ucku (2)

Lengitudinal Recarding

Heac Vv
< Recording

/ Layer
[ — —
)

RN

Perpendicular Recording
[ToBepXx
HOCTb
<« NCKa
Return
Pole :
__ Main Recording
Pale Ldyx:q
A IEEENK; ‘/
| < _ Soft Magnetic
Underlayer

6 6 7






PazbueHune OC




XAPaKTEPUCTUKMU

o HTEpdENC

e EMKOCTB

o DU3NYECKMN pa3Mep

e CKOpPOCTb BpallleHUd

e HaaeXHOCTb

o Konnyectso onepaunn BBOAa/BblBOAA
e [loTpebneHne sHeprum

e YpPOBEHb LWyMa

e ConpoTnBNAEMOCTb yYaapam

e CKOpOCTb nepenayvn AaHHbIX
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) Mepsbin BUHYecTep RAMAC
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RAID (1)

- Redundant Array of Inexpensive Disks

o) [rmt] Gz [Sws
o | Se | | Ss | | Sifps | | S | AR vl
o] (5] (502 (53| (50 (o) (5] (e
RAID
’ W W W W ey W W W

G| (G2 (] (5] (] e 5]
=) | | | | s s s LT

RAID levels 0 through 2.

Backup and parity disks are shown shaded.
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RAID (1)

Redundant Array of Inexpensive Disks

G| (] Ge ) (5] B
ol | | [T [ remrewie

(50 (50 (52 (v (o5
@ | Sips | | S | {Gipo) (S | SR rwo o<

C OO

Strip 0 Strip 1 Strip 2 Strip 3 PO-3
N A N A M A M A
Strip 4 Strip 5 Strip 6 P4-7 Strip 7
N A N A M A M A M
(f) | Strip 8 Strip 9 E8-11 Strip 10| | Strip 11| RAID level 5

N ] M AN A M A M~
Strip 12 P12-15 | [Strip 13| [ Strip 14| | Strip 15
N A N~ A M A M A M~

P16-19 | | Strip 16| | Strip 17| | Strip 18| | Strip 19
- .. N SN
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CD-ROMs (2)

Symbols of
BB =e s HHD 14 bits each

142 Symbols make 1 frame

Frames of 588 bits,
s I e O e e Y s e N e O O OO0 0o c 3 each containing

: 24 data bytes
Preamble l 98 Frames make 1 sector
| Mode 1
Data ECC sector
(2352 bytes)
Bytes 16 2048 288
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CD-R

Printed label
| _ |
Protective lacquer Dark spot in the
Reflective layer dye layer burned
[ ] [ ] Dye [k Tayer [T T=F{ by laser when
1.2 mm writing
Y
Polycarbonate Substrate
Direction
of motion <> Lens

erk

Photodetector —»H - <—— Prism

A

Infrared
laser
diode
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DVD

Polycarbonate substrate 1 Semireflective
0.6 mm L LI LI layer
Single-sided < -
disk i
Aluminum
Oy S o | l—n—n—l— reflector

|

l‘lnl—ln_n_l—l_r—l_n_:gugn_rf\'uminum

0.6 mm reflector

o-emm |
ek | LML Semireflective

Polycarbonate substrate 2 layer

[syctopoHHun, dual layer DVD anck
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Beoa/BbiBoa
LLInHBI (1)

SCSI controller

Sound card \

O
O
O

O
O =

Modem 0O o

o/

Edge connector

Card cage

19



Input/Output

LLnHbI (2)

Monitor
Hard
Keyboard C%}RSM disk drive
Z N\
5 [5 - = 0oooo
Hard
Video Keyboard CD-ROM .
CPU Memory controller controller controller cor?tlfé(ller
Bus

20



Input/Output
LLnHbI (3)

Memory bus
CPU PCI . / Main
sCS| [cache] bridge memory
bus
L I I
- SCSI SCSI [] SCSI Video Network
1 scanner [ | disk [ |controller controller| |controller

PCI bus

Sound Printer ISA

card controller bridge Modem

ISA bus

21



SJ1T MoHuTOpbI

Horizontal scan

Grid
Screen - A
Electron gun [
Spot on
& screen
___E,___ o
(@)
&
[ ——~Vacuum o
O
Vertical o
deflection
plate Vertical retrace Horizontal retrace

(a) (b)

(a) NMonepeyHoe cevyeHun 1T

(b) Cxema pa3BepTku
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Liquid crystal
Rear glass plate

Rear Front glass plate
electrode
Front electrode
Rear
polaroid\ // Front polaroid
S Ly~

\I/
\L/ .‘_‘¢
N “1 || | Dark
“s| ll E=—=_Bright
Light Sl ol
source ' L2

T

Notebook computer

(@)

(a) CtpykTypa LCD 3KkpaHa.

y

LCD MoHUTOpbI

// <o

OOQ() /

(b) XXenobkun Ha nepegHen n 3agHen

MNaCTNHAax.
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Blank
paper

|
|
I
|
Light beam |
strikes drum Y

Toner

Rotating octagonal
{ mirror

Drum sprayed and charged

Drum

Scraper
— Discharger

Q
Heated O
rollers

Stacked
output
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[lepenava AaHHbIX

Time ——»

o 1+ o 0o 1t o0 1t 1 0O O O 1 0 O

N
(@ o V1 | I | |
g | High 1 1 Low
S i amplitude i amplltude
g W\« Wh ’W\I\M W\N
High i Low
frequency ! frequency
(c)
(d)

TN/ /

Phase change

e (a) [1ByXypOBHEBbIWN CUrHaI.
e (b) AMNauTyaHas Mmoaynsaums
e (c) YacTtoTHas MoaynsauUuS
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Power

ADSL

256 4-kHz Channels

Y

A

25

UOO kHz

0
-+ -

Voice ) Upstream

o
L

—
-&%

Downstream
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[TogknoyeHne K ceTu

I
I

I
I

I
I

| |
1
| |

Voice
switch /Telephone
3. Codec
Splitter Telephone Splitter
line
NID
= Computer
= \
= ., DSLAM
B ~ f ==
ADSL Ethernet
To ISP ruiedern
Telephone company end office Customer premises
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Lens

f _‘|€‘/“
/ Al \)
NES

—_—
)

LindbpoBble Kamepbl

One pixel is made
up for four CCDs,

one red, one blue,

and two green

CCD array

o Diaphragm
/a-%**f‘j CPU
\:ﬁ:ﬁn:i%;m RAM
: ‘ Flash memory

or microdrive

Digital camera
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Cnacnbo 3a BHMMaHue!
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