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[1naH nekunmn

e TuUnbl KOMMNbIOTEPOB

e ObWasa opraHn3aLUnsa KOMMNbIOTEPHbIX
CUCTEM

e YCTPOMCTBO NpOLECCOPOB
e lepapxua NnamMaTu

e ONTNYyeckme Oucku

e ON3W-NAMATH

e [lepegaya AaHHbIX
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Takoke...

e dimawolf@cs.msu.su — e-mail

e 108141136 —icq
e 8-916-613-34-52 - Tened
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Tnnbl KOMNbIOTEPOB

Type Price ($) Example application
Disposable computer 0.5 | Greeting cards
Microcontroller 5 Watches, cars, appliances
Game computer 50 Home video games
Personal computer 500 Desktop or notebook computer
Server 5K | Network server
Collection of Workstations | 50-500K | Departmental minisupercomputer
Mainframe 5M | Batch data processing in a bank




TunoBon KOMNbIOTEP

Central processing unit (CPU)

Control
unit

Arithmetic
logical unit
(ALU) I/O devices

Registers

|:| |:| Main
: : memory
][]

Disk Printer

Bus




[IpnHUMNbl pa3paboTku
COBPEMEHHbIX KOMMbIOTEPOB

e Bce KOMaHAbl A0 KHbI BbINO/IHATLCS
HenocpeaCcTBEHHO annapaTHbIM
obecneyeHnem

e 3aNyCcK MakCMMaslbHO BO3MOXXHOIo
KONIM4ecTBa KOMaHA B CEKyHAyY

e KOMaHAb! AOMKHbI IEerko AeKoANPOBaThLCA

e TONbKO KOMaHAbl 3arpy3Kn U COXpaHEHUS]
NO/MKHbI 06paLlaTbCa K NaMsATU

e PernctpoB AO/MKHO BbITb MHOIO



MaTtepuHckasda l1naTa

1. Pentium 4 socket
2. 875P Support chip
3. Memory sockets

4. AGP connector

5. Disk interface

6. Gigabit Ethernet

7. Five PCI slots

8. USB 2.0 ports

9. Cooling technology
10. BIOS
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~ Registers

/ALU input register

A+B
A
B
AV
B
ALU
AV 4

/ALU input bus

ALU output register



i System’ | _
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LLIarn BbinonHEeHNa KOMaHAabl

e CyuTbiBaHME CreaytoLen KoMaHabl 13
NaMAaTU B PErUCTP KOMaHA

e /I3MeHeHue yKa3aTensd Ha cneayowyto
KOMaHAay

o [lelindppoBKa KOMaHAb!

e ECnn KOMaHAa MCNosb3yeT AaHHble U3
NamMaTU, 3arpy3ka 3TuX AaHHbIX, MHa4ye
obpallaeMcs B perncrp

e 3anycK KoOMaHAbl
e 3anycKk cneayoLwen KomaHAabl 10



e CISC
e RISC

CuctemMbl KOMaHA

11



[lapannenn3sMm Ha ypoBHe
KOMaHA

S1 S2 4 S5
Instruction Instruction Operand Instruction Write
fetch > decode > fetch »| execution > back
unit unit unit unit unit
(a)
St 1{[[2([(3[{I4115]11|6]||7]|[8]]|9
S2: 1 3{{4]1151116][|7]][l8
S3: T 2[[3[[(4[(I5][|6]|]||7
S4: 111213 [(4]]|[5]]]|6
S5: 111121384 ]][l5
i 2 3 4 5 6 7 8 9

12



St

Instruction
fetch
unit

KoHBenep B Pentium

S2

S3

S4

Y

Instruction
decode
unit

Operand
fetch
unit

Instruction
execution
unit

Instruction
decode
unit

Operand
fetch
unit

Instruction
execution
unit

S5

Write
back
unit

Write
back
unit
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KoHBenep B Pentium II

S1

Instruction
fetch
unit

S2

Y

Instruction
decode
unit

Y

S5

Write
back
unit

S4
ALU
ALU
S3 /
Operand
fetch P LOAD
unit \
STORE
Floating
point

14




Ar

[lapannenn3m Ha YpoBHEe
npoLieccopa

Processor

Memory

Control unit

IIIIII\[I/D:I[I]IIIIIID]

[0 M MM mm

? Broadcasts instructions

HHH)

> 8 x 8 Processor/memory grid

[0 MMM mm
[0 MM Omdmm
[0 0 MOmdmm
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MynbTUNPOLIECCOPHbIN
[lapanenn3m

Local memories

NN

Shared Shared
memory memory
CPU CPU CPU CPU CPU CPU CPU CPU
Bus Bus
(a) (b)

e ObLWaa NamMaTb.

e JloKaNbHaa NaMAThb.
16



Main memory




CPU

Cache

K3LL

/

Main
memory

Bus

18



Buabl K3W-NaMAaTH

e K3 C NpsiMbIM OTOBpakeHneM
e [10/THOCTbIO acCoUMATUBHbBIN K3LU
e YacTMYHO accounaTUBHbBIN KLU

19



Kow -> OFT

e CKBO3HaAY 3anucb
e OTNOXeHHas 3anucb

20



OnepaTtuBHas [NaMATb

32-MB
__memory
chip

||

~—— Connector

21



Aapecauunsa namaTu

Address Address 1 Cell Address
OCTTITITT] oI T T ITITTIITITT] o T I I TIITITITITTITIT]
AT T T T I] 1O I I T T T 0] {1 I I I IITTITT11]
T TITTT1] 2T T T T TTITITT] 2T T T TTTITITITITTITIT]
SCII I T 1] 8T T IITTITTT] s[IITIITIITIITITITIT]
ACTTITTTIT] 4[I T T T T T TTITITT] 4TI I T TTTITTITITITTITIT]
SCITI I T T I 1] 5O T I I TTITTT1] s ITITTTTITITITITTITIT]
6T T IITT1] 6[ITITTTIITITITTIT] 155ns g
70T T 1] 70T I T T TTITITITT] (©)
s(IIITT1TT]1 ~ 12 lge——
O[T TTTTTIT] (b)
10T T TTTT11]
M TTITT11]
—~—— 8 bits ——

(a)

22



KoppekTupytowme Koabl

Word size | Check bits | Total size | Percent overhead

8 4 12 50

16 5 21 31

32 6 38 19

64 7 71 11

128 8 136 6
256 9 265 4
512 10 522 2

23



KOHTpO/b YETHOCTU

B B B
(a) (b) (c)

(a) KoanposaHue 1100
(b) JobasneHne KoHTpons YeETHOCTH
(c) Owmnbka B AC

24



Kog XaMMWHra

Memory word 1111000010101110
oo o 0o o1 0 11,0 11 1 0

1 1 1
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

\\

Parity bits

W] =
O

25



Main memory




>Kectkune [Ancku

W‘\Tw -

27

27



YCTPOUCTBO XECTKUX ANCKOB

Surface 7

Surface 6
Surface 5

Surface 4
Surface 3

Surface 2
Surface 1

Surface 0

Read/write head (1 per surface)

—_—
—~————

Direction of arm motion

28
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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

29 29



XecTtkne [ucku (2)

Lengitudinal Recarding

Heac Vv
< Recording

/ Layer
[ — —
)

RN

Perpendicular Recording
[ToBepXx
HOCTb
<« NCKa
Return
Pole :
__ Main Recording
Pole I.d)”:‘l
A IEEENK; ‘/
| < _ Soft Magnetic
Underlayer

66 30 7



CekTopa

'\,S\eCtor

31

31



PazbueHune OC




) Mepsbin BUHYecTep RAMAC




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

34

34



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

| o1 ] | see | | B ] | mie ] | mis ) | Bis ) | 87
Y | | s e s |
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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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e Pa3paboTtaHbl B 1979 roay
e 650, 700, 800 Mb

e [Inametp - 120 MM

e Bec—-15,7p

e /1nnHa BOMHbI 780 HM

o CKOpOCTb YTeHMS KpaTHa 150 K6/cC
e Makc. ckopocTb YTeHuns — 72x (10.8 M6/c)

37 aui
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CD-ROMs (2)

Symbols of
B8 === 0B E 44 bitseach

42 Symbols make 1 frame
Frames of 588 bits,

e e e e e e e Y OO OO 9= 033 each containing
5 24 data bytes
Preamble l 98 Frames make 1 sector
i Mode 1
Data ECC sector
(2352 bytes)

Bytes 16 2048 288

39 39



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

40



DVD

e [logBunucb B 1996 roay

e 44,8, 15916

e [lnametp - 120 MM

e /InnHa BONIHbI — 650 HM

o CKOpOCTb YTeHus KpaTHa 1.32 M6/c
e Makc. ckopocTb YTeHust — 16x (21.1 M6/c)

41 41



DVD (2)

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

[1ByCTOpOHHMN, ABYyCcnonHbin DVD anck

42 42



Blu-ray

e [logBunucb B 1996 roay

e 23-54T6

e [lnametp - 120 MM

e /InnHa BONHbLI — 405 HM

e CKOpOCTb YTeHus kpaTtHa 50 M6/c




PnaW-NamMaThb

e /icnonb3yetca c 1988
e O6BLEM no 256 6
e CkopocTb go 100 M6/c

>,4

Canon

COMPACTFLASH™ CARD
FC-8M

|

Iy
i

|

N m———__

-
=) FUJIFILM

xD-Pjcture Card

16 me S



[IpnHUMN paboTbl MNI3LL-
NaMATU

e TpaH3MCTOpbI C NM/1aBatoLLMM 3aTBOPOM
e TyHHenNbHbIN 3 deKT

ﬂporpaMMMpOBaHme NHXeKuunen aneKTpoHoB CTleane yepes TYHHeanbIVI G(Dq)eKT
12V oV
®
....... nnaeamm“ﬁ 200 A nnaBalOl.u.M“ 200 A
3areop

ov

SRET el
3 OtkpbIT
(




Beoa/BbiBoa
LLInHBI (1)

SCSI controller

Sound card \

O
O
O

O
O =

Modem 0O o

o/

Edge connector

Card cage
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Input/Output

LLnHbI (2)

Monitor
Hard
Keyboard C%}RSM disk drive
Z N\
5 [5 5= = 0oooo
CPU Mermor Video Keyboard CD-ROM I:jliasrl?
y controller controller controller W
Bus

47 47



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

438



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) [lonepeyHoe ceyeHu 1T

(b) Cxema pa3BépTku
49 ¥



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.

50
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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

51
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N
(@ o V1 | I | |
g | High | Low
S i amplitude i amplltude
g W\« Wh ’W\I\M W
High | Low
frequency ! frequency
(c)
(d)

e (a) [1ByXypOBHEBbIWN CUrHaI.
e (b) AMNauTyaHas Mmoaynsaums

e (c) YacTtoTHas MoaynsauUuS

[lepenava AaHHbIX

Time ——»

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

TN/ /

Phase change

52
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Power

ADSL

256 4-kHz Channels

Y

A

25

0
-+ -

Voice ) Upstream

o
L

—
-&%

Downstream

53

UOO kHz

5



[TogknoyeHne K ceTu

I

L1

I

L1

I
I
I

I
I
I

Telephone company end office

Voice
switch
3. Codec
Splitter Telephone
line
=, DSLAM
To ISP

/Telephone
Splitter
NID
Computer
\
/ o
ADSL Ethernet
modem

Customer premises

54
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Lens

/:IS_/ ‘ \
/ /\ '( \)
QS

LindbpoBble Kamepbl

One pixel is made

up for four CCDs,

one red, one blue,

and two green

CPU

RAM

CCD array

Flash memory
or microdrive

Digital camera
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Cnacnbo 3a BHMMaHue!
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