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[1naH nekunm

e OpraHmsaums NamaTu

e OpraHmnsaumns paboThbl WWMH nepeaaym
NAHHbIX

e YCTpOUCTBO rnpoueccopa Pentium 4



YpPOBHU apXUTEKTYPHbI

o Lindposoun normyeckum yposeHb

DOBEHb MUKPOAPXUTEKTYPbI
DOBEHb apXUTEKTYPbl HAbopa KOMaHA
DOBEHb OMepaLMOHHON CUCTEMDbI

DOBEHb accemMbnepa
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(a) eHepaTOp MMNYybCa

(b) BpeMeHHas gnarpamMma ans 4 Tovek
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Buabl YMNOB NAMATU

™n KaTerop | CtupaH | U3MeHeH | lNuTtaH | lIpuMeHeHue
us ne ne 6amTa ne
SRAM 4/3 INEKTP. + + KaLu-namsiTb 2ro
YPOBHS
DRAM Y/3 DNeKTp. Or
SDRAM Y/3 DNeKTp. orn
ROM Y £ 1 3 YcTponcTBa
6onbLioro V
PROM Y - 1 - YcTpouncTsa
HebonbLworo V
EPROM Y>>3 YO - L MoaennpoBaHue
EEPROM Y>> 3 | 3nekTp. + 2 MopenvupoBaHue
Flash 4/3 DNEKTP. - - Be3ne
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LITTY 4yunbl

Addressing —«+— < Bus arbitration
——
Data —+> Typical —~——— (Coprocessor
Micro-
Bus control | Processor — giatys
el | P
Interrupts | < Miscellaneous
=
P
Symbol for
® +5v electrical ground
Symbol ? d
for clock
signal Power is 5volts
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LLInHbI Nnepeaayn aaHHbIX (1)

Bus
controller

Memory bus

CPU chip
Buses
Registers [{/
VAN
AV
N
\ ALU‘/
On-chip bus

L

I/O bus

Memory

Disk

Modem

Printer
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LLInHBI

Master Slave Example
CPU Memory Fetching instructions and data
CPU I/O device Initiating data transfer
CPU Coprocessor CPU handing instruction off to coprocessor
l/O Memory DMA (Direct Memory Access)
Coprocessor CPU Coprocessor fetching operands from CPU

13




XapaKTepUCTUKN LWNH

e [liInpnHa WnHBLI
e CMHXPOHU3aLUMSA LINHbI
e ApbUTpax LLUNHbI
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ISA LLnHa

20-Bit address

20-Bit address >

20-Bit address — Control
Control 4-Bit address
8088 80286 80386 i
Control 4-Bit address Control

8-Bit address

Control >|

Control
(a) (b) (c)
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[lepenaya AAQHHbIX

Read cycle with 1 wait state

—- T1 | T2 - T3 -
7
® Tap
ADDRESS X Memory address to be read X
Tos T,

DATA * Data k
_ L M Tvn
MREQ
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= TRH

* ~
}<—>
ThL ToH

WAIT
\
\ 7/
Time —
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ADDRESS

MREQ
RD

MSYN

DATA

SSYN

ACUHXPOHHAasA LKNHA

A

Memory address to be read
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ApbuTtpax

Bus request

Bus grant
Arbiter [~
Y Y Y Y Y

Bus grant / it it e it

may or may not 1 2 3 4 5
be propagated along
the chain

I/0O devices

(@)

Bus request level 1

iBus request level 2 ! i
Arbiter 1Bus grant level 2
“Bus grant level 1
g VY Y Y Y [ Yy
\\ \\_//// \\ \\_// ,/ \\ \\_///, \\ \\_///,
1 2 3 e 5

(a) OaHOYpPOBHEBLIN LIEHTPAIM30BaHHbIM apbuTpax
(b) [1BypoBHEBbLIN LIEHTPann30BaHHbIN apobUTpax
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* +— Bus request
Busy
+5v
7 J d J l{ l{
Arbitration
line Ip O‘ut Ip O,ut Ip O'ut Ip O,ut In Out
1 2 3 4 5

[leueHTpanmM3oBaHHbIV apbuUTpaXx.
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WAIT

BLOCK

Onepauunn (1)
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Onepauun (2)

CPU

8259A
Interrupt

controller

—~—— RO

—~—— |R1

A

~<——|R3

—~— |R4

A

—~—|R6

Disk

=~ \

A

(] °=7 Printer



£l MNepepaya aaHHbIX B CPB

e Arinc (ApWHK)
e MILS-1553B (MKHO)
e Fibre Channel



CTpyKkTypa kaHana MKHUO

KoHTponnep

!




k- OCHOBHbIE NOHATUSA
™ TOCT P 52070-2003 (MKNO)

o KoHTposninep kaHana (KK)

e OkoHeYHoe ycTponcteo (OY)
e Aapec OY

e [lopagpec OY

e KoMaHAaa

e CnoBo
— KoMaHaHoe C/noBo
— CnoBO AaHHbIX
— OTBETHOE CNOBO
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CTpYyKTYypa LUMKIOrpaMMsil

o0OMeHa
-~ B “

ITOAITHKII

e bonbLoOW UMK

e [loagumknel

e lleno4ykn KoMaHA

e KoMaHAabI

e Pe3epB BpeMeHN B KOHLE noaumnkia



[lapamMeTpbl LMKIOrpaMMbl

[lnnHa noaumkia

MakcuManbHasa AnHa Lernoyvykyn KoMaHa

— B MuUKpocekyHaax

— B komaHaax

MakcMMaibHOe OTKJ/IOHEHUE paCCTOAHUS
MeXxay KoOMaHAaMu nepeaayun coobleHns ot
nepmoaa coobLieHuns

— amana3oH [0..1]

Pe3epB BpeMeHn B KOHLIe noaunknia

— anana3soH [0..1]



The Pentium 4

A 800000600000000000000000080@
00000000000000000000000000
0000000600000000000D000G000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000

060000 000000
000000 000000
0000600 006000
co0000 000000
= |ssssss I
- 000000 000000
600000 000000
g 000000 000000
060000 00000
cC0000 CO0O0S
600000 000000
6000060 C0GO06D
000000 000000

00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
20000000000800000000000000
0000000000000000000000000
Y 0000000000000000000000000
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The Pentium 4

e [0abl Bbinycka: 2000 - 2007
e YactoTa aapa: 1,3 —-3,6 'ty
e Kow 1ro ypoBHs: 8-16 K6

e Kow 2ro yposHs: 0.25 -2 M6
e KoHBenep: 20 ctaguu
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LlokosieBKa npoLeccopa

Pentium 4

BPRI# ——>
LOCK# ——
BRO# ——

Bus
arbitration

Parity#
) 5
Error { Misc ——+>—

2
RS# ——+—>

Response ) TRDY# —
Parity# ——
BNR# ————

64
D# ——+—>

DRDY# ——
DBSY# ———
Parity# ——#>—

Data

Misc =+

Pentium 4
CPU

—~——— RESET#

3
~—— Interrupts

14
~——— Power management

4

———— Heat management
5

———>— Clock frequency

23
—~——— Diagnostics

2
———> |nitialization

2
~——— Snooping

7
———— Miscellaneous

O

85 AJL18O

Power
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TpaH3aKkuMn npoLeccopa
Pentium 4

e ApbUTpax LLUNHbI

e 3anpoc

e CoobLiueHne 06 owmnbke
o CnexeHune

o OTBET

e [lepepaya gaHHbIX
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lnHa PCI (1)

Cache bus Local bus Memory bus
Level 2 /;l\l PCI l Main
cache \l_l/ CPU bridge < > memory
V' PCI bus
< —
Jd L b L
Graphics
SCSI USB ISA <::> IDE adaptor Available
; bridge disk * PCI slot
<:£> = > Mon-
v itor
Mouse/| | €Y
board ISA bus
¢ yd (101 >
I I [ oy
Sound , :
Modem Printer Available
card ISA slot
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Ha PCI (2)

Monitor

I

Memory bus

|

Graphics
adaptor
/AGP bus
Local bus
Pentium 4 i
CPU Bridge
Level 1 caches—p[O & chip
Level 2 cache—-»|:|
PCI bus
< / 1
JL iL .
\ ATAPI
SCSI USB 2 Avallable controller
ﬁ ¥ PCI slot A A
B Y Y i Y Y
Key- Hard DVD
MAGUSE board disk drive

Main
memory

33




Apbutpax wuHbl PCI

Y l Y l Y Y Y

5 & 5 2 5 2 5 &

L Z L P L i L Z

PCI c O rc O r O c O
arbiter

PCI PCI PCI PCI

device device device device
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Level 2
cache

PCI Express

cru ()

Bridge
chip

<:> Memory

1l

Switch

Graphics

Disk

Network

Paired serial links

USB 2

Other
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£k Xapaktepuctvkm PCI Express

e [lakeTHada ceTb C TOMosornen 3ee3aa
e [OopAYyaa 3aMeHa KapT

e [[@apaHTUpPOBaAHHAaA Mnosoca
NPONyCKaHMA

e YnpaBneHue aHeprornoTpebneHnem

e KOHTpPONb LIENOCTHOCTU NepeaaBaeMbIX
OAHHbIX

36



a7 B
A

CTtek NnpoTokonoB LWKnHbI PCI
EXpress

=7

e [TporpaMMHbIN YPOBEHb
e YpOBEHb TPaH3aKL MK

e KaHanbHbIM YPOBEHb

e DM3NYECKNN YPOBEHD
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CTtek NnpoTokonoB LWKnHbI PCI
Express (2)

Software layer
Transaction layer Header Payload
Link layer Seq # Header Payload CRC
Physical layer Frame | Seq # Header Payload CRC | Frame
(a) (b)

(@) Ctek npoTtokosioB The PCI Express
(b) ®opmaT nakeTa.
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LLiInHa The Universal Serial Bus

Idle

Frame O

SOF

Data packet
from device

Time (msec}——

Frame 1

/:
/7
/
/
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from root
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\
\
\
\

\
\

NN

SOF
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DATA

ACK
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PID

PAYLOAD |CRC

SOF

Frame 3

/

/' Packets \
7 from root \

\ \

e

SOF|[OUT

DATA ||ACK

/
7/

A

From >
\

device

N
N
N

SYN|PID

PAYLOAD

CRC
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Cnacunbo 3a BHMMaHue!
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