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2. Téng quan vé BUS
3. Cac dac diém cla hé thdng lién két

4. Vidu: PCIl Bus
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1. Hé thong lién két trong -
Interconnection system

= T4t ca cac thanh phan trong may tinh phai dwoc két ndi voi
nhau

= Cac thanh phan khac nhau sé co cac kiéu lién két khac
nhau
o Memory
o Input/Output
a CPU
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N’m

Két ndi trong bo nhd

= Nhan va gui dir liéu
= Nhan dia chi xac dinh vi tri can truy cap

= Nhan cac tinh hiéu diéu khién tr CPU
o Read
o Write
o Timing

Computer Architecture — Department of Information Systems @ NGUYEN Ngoc Hoa



A

Két noi vao/ra (1)

= Twong tw nhw cach két ndi trong bd nhé

= Output
o Nhan d liéu tir may tinh
a G di liéu dén thiét bi ngoai vi

= |nput
a Nhan di¥ liéu ti thiét bi ngoai vi
a Gwi dir liéu dén may tinh
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Két noi vao/ra (2)

= Nhan céac tinh hiéu diéu khién tlr may tinh

= GUi cac tin hiéu diéu khién dén cac thiét bi ngoai vi
o Quay dia cirng dé doc di liéu

= Nhan dia chi tr may tinh
a vd. sb hiéu cong xac dinh thiét b

= GWi cac tin hiéu ngat
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Két ndi trong CPU

= DPoclénh va dir liéu

= Ghi lai di¥ liéu két qua tinh
= Gwi tin hiéu diéu khién dén cac bd phan khac

= Nhan va xt ly cac yéu cau ngat
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2. BUS

Dinh nghia: A communication pathway connecting two or more devices

Single and multiple BUS structures

o PC: Control/Address/Data bus

o DEC-PDP: Unibus

Cau truc: 50 - 100 dwérng truyén tin hiéu, mdi dwérng cd mot chire nang
réeng:

o DPuwong dir liéu (data bus),

o DPuwodng dia chi (address bus),

a DPuwdng diéu khién (control bus).

Control Lines

Address Lines Bus

Data Lines
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Chuc nang

= Bus di¥ lieu
a Gilr vai trd chuyén di liéu (ca data 1an intructions)
a D6 rong bus di liéu quyét dinh dén hiéu nang may tinh (8, 16, 32,
64)
= Bus dija chi
a Xac dinh ngudn/dich cla di liéu (chang han vi tri 1énh trong b nhé
chinh)
a D6 rong bus xac dinh dung lwong téi da bé nhé clia hé thong
= e.g. 8080 has 16 bit address bus giving 64k address space
= Bus diéu khién
o Kiém soat va diéu hoa thoi gian théng tin
= Memory read/write signal

= Interrupt request
= Clock signals
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Cac tin hiéu dieu

khién

Memory write

Ghi di¥ liéu trén data bus vao vung nh& xac dinh = dia chi trén
address bus

Memory read

Poc dir liéu tir dia chi xac dinh trén bus dia chi

I/O write Ghi di liéu trén data bus vao céng cé dia chi xac dinh béi address
bus

I/O read Poc di¥ liéu trén cdng co dia chi chi dinh trén address bus

Transfer ACK | Cho biét di¥ liéu da dwoc dat trén bus hodc da dwoc nhan

Bus request

Cho biét 1 module can c6 dwoc quyén diéu khién bus

Bus grant Cho biét module dé nghj diéu khién bus da dwoc chap nhan
Interrupt MOt interrupt dang treo

request

Interrupt ACK | Interrupt yéu cau da dwoc chap nhan

Clock S dung dé déng bd hoa cac thao tac

Reset Kh&i tao lai tat cd cac modules
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TO chic bus

Bus

Boards

Cang nhiéu
thiet bi ket noi
vao mot bus,
bus cang dai va
hiéu nang cang
giam
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Kién truc bus truyén thong

Local Bus

Local I/0

: controller
Main
Memory
l System Bus |

Expansion

Expansion Bus
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3. Cac dac diém cua hé thong lien ket

a. Kiéu bus

0. B6 rong bus

c. Kiéu truyén di liéu
d. Timing

e. Methods of arbitration

f. Hiéu nang
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a. Cac kiéu bus

= Dedicated: Tach cac dwong bus theo churc nang
o Separate data & address lines

= Multiplexed: chia sé cac dwdng bus
o Address valid or data valid control line
o Advantage - fewer lines

o Disadvantages
= More complex control
= Ultimate performance
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2 ho bus

= System bus (CPU - Memory) :
o Ngan
o Nhanh

a Cac thanh phan két ndi vao bus da dwoc xac dinh rd trwde khi thiét
ké

= Extension bus (1/O) :
o Daihon

o Cham hon
o H6 tro nhiéu thédng lwong khac nhau
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So do hoat dong

= M6t giao dich dién hinh st dung bus gém 3 budc:
- Xin str dung bus

- Guri dia chi
- Guwri div liéu

= Cac kiéu giao dich:
o Kiéu ghi:

= Xin st dung bus,
= Truyén dir liéu.
o Kiéu doc:
= Xin st dung bus,
= GUiyéu cau dén module dich,
= Doidliéu.
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b. Po rong bus

= Lwong bits cé thé givi di song song tai mot thdi diém
= Bus cang rong, thong lwgng bus cang cao

= DO rong bus anh hwéng dén:
o Multiplexed data/address line
a SO truy cap bd nhé
o Kich thuwdc bd nhé
o Hiéu nang cua ca may tinh
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c. Kieu truyen du lieu

Time —— Time
Address Data
. Address Data and address
(Ist cycle) | (2nd cycle) sent by master
Write (multiplexed) operation s in same cycle over
! Data | separate bus lines.

Write (non-multiplexed) operation

Read-modify-write operation

Address A'.:EESS Data
time
Read (multiplexed) operation Time
Address
— - B
Address — Da‘ta ! Data
_ read | write o
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Kieu truyen du lieu...

Data Data

Address write read

Read-after-write operation

Address |Data | Data | Data

Block data transfer
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d. Timing

= Timing: lién quan dén van dé két hop cac su kién trén bus
o Synchronous timing (system bus)
o Asynchronous timing (extension bus)

= Synchronous

o Events determined by clock signals
Control Bus includes clock line
A single 1-0 is a (clock cycle) bus cycle
All devices can read clock line
Usually sync on leading edge
Usually a single cycle for an event

o O 0O 0O O

a Can xac dinh rd giao thirc truyén dia chi va div liéu
a Truyén cé tdc do nhanh, diéu khién it phirc tap hon
a Noi phat va nhan phai cung tan sé hoat dong
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Sc do thoi gian dong bo
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Thgoi gian khong dong bo

= Khéng can tham chiéu dén clock
= Trao ddi tin hiéu dé xac dinh tién trinh truyén tin

= Toc dd truyén cham hon, can mot co ché diéu khién phirc
tap

= Cho phép truyén tin gitba cac thanh phan khéng dong nhat
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Asynchronous Timing - doc

. Stat al
lines atus signalis

Address
lines Stable address

Read \ /
Data -
lines £ Valid data >

Acknowledge \ /
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Asynchronous Timing - Ghi

. Stat 1
lines atus signais

Address
lines Stable address

Data

lines ——< Valid data >
Write \ /

Acknowledge \ /
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Nm

e. Cac ky thuat diéu phoi - Arbitration

= Co nhiéu thiét bj lién két trén dwérng bus (CPU, DMA
controller, ...) = can c6 diéu phdi viéc st dung bus
o Bus master: module cé thé thwc hién mot giao dich
o Bus slave: module khéng phai la master

= Chi co6 thé cé mot bus master tai 1 thoi diém => can phai co
cac phwong phap diéu phdi (arbitration)
o centralised
o distributed
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Diéu phoi tap chung/ phan tan

= Centralised

o Single hardware device controlling bus access
= Bus Controller
= Arbiter

o May be part of CPU or separate

= Distributed

o Each module may claim the bus
o Control logic on all modules
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f. Hiéu nang bus

= Puwoc xac dinh nho cac tiéu chi sau:
o Bandwidth
o Latency
o D6 dai vat ly cua bus
a S6 thanh phan co thé két ndi vao bus
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4. Vi du: PCI Bus

= Peripheral Component Interconnection
= Intel released to public domain

= 32 or 64 bit

= 50 lines
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PCI Bus Lines (required)

= Systems lines
o Including clock and reset

= Address & Data

o 32 time mux lines for address/data
o Interrupt & validate lines

= Interface Control
= Arbitration

o Not shared
o Direct connection to PCI bus arbiter

= Error lines
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PCI Bus Lines (Optional)

= Interrupt lines
o Not shared

= Cache support

= 64-bit Bus Extension
o Additional 32 lines
o Time multiplexed
o 2 lines to enable devices to agree to use 64-bit transfer

= JTAG/Boundary Scan

o For testing procedures
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PCI Commands

= Transaction between initiator (master) and target
= Master claims bus

= Determine type of transaction
o e.g. l/O read/write

= Address phase
= One or more data phases
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PCI Read Timing Diagram
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PCI Bus Arbiter
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PCI Bus Arbitration
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Tong ket

= Khai niém chung vé thanh phan lién két, truyén thdng trong
may tinh

= Hé thdng BUS trong may tinh

= Cac dac diém quan trong clia moéi hé thdng BUS
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Tai lieu tham khao them

= Chwong 3 cua tai liéu [1] (Stallings)

= www.pcquide.com/ref/mbsys/buses/

= Lam cac bai tap & phan 3
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