!L KIEN TRUC MAY TINH

Nguyén Hong Son



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Tai liéu tham khao

1. William Stallings, Computer Organization and Architecture —
Designing for Performance, 8th Edition, Prentice-Hall International,

InC

2. Principles of Computer Architecture, Miles Murdocca and Vincent
Heuring


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

!L Bail GIGI THIEU

Kién tric & TO chiéic may tinh
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/() / N L /\/ /
TO chuc va Kién truc

Hai thuidt nglt nhim mo td mot hé thong mdy tinh.

= Kién tric dé cdp d€n cdc thudc tinh ma ngudi 1ap
trinh nhan thdy dudc, anh hudng truc ti€p dén thuc thi
chuong trinh (Instruction set, s& bit bi€u dién data
type, ¢d cau I/0O, addressing)

= T6 chifc mdy tinh dé cAp dén cdc don vi hoat dong va
su lién két gitra chung, thyc hién cdc dic td ki€n tric
(chi ti€t phan ciing, control signals, interfaces,
memory technology)

= Vidu x4y dung multiply instruction
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:L Cau tric va Chiic ning

s Cau tridc: cu thé héa cdc thinh phan va
cac moi lién hé gitra cac thanh phan, la
hién thuc cu thé cla td chifc mdy tinh.

= Chifc ning: hoat dong, thé hién vai tro cu
thé ctia moi thanh phan trong ciu tric.
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i Chuc ndng may tinh

= Data processing
= Data storage

= Data movement (1/O, peripheral,
communication)

= Control
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Co ciu
van chuyén
data

Co cau
CA .0
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:L C4c thanh phan chinh

C6 bon thanh phan chinh:

CPU: Biéu khién c4dc hoat dong va thyc hién cdc chic
ning xu 1y data

Main memory: Luu trir data
I/O: vin chuyén data gitta mdy tinh v6i bén ngoai

System interconnection: cung ciAp co ché truyén thong
giita ba thanh phan trén
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=

= Mot mdy tinh c6 thé cé mot hay nhiéu
CPU
= Dung lugng bd nhé 1a tuy chon

s Cd cau I/O c6 qui md khac nhau tuy theo
nhu cau

11
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=

«Thanh phan phic tap nhat 12 CPU
= Control unit
"ALU (Arithmetic and Logic Unit)
"Register

=CPU Interconnection

12
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i S luge lich st phét trién (tt)

= Thé hé thi nhat:
= Pen chan khong (vacuum tubes)
= ENIAC

= Von Neumann/ Alan Turing

15
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May tinh ENIAC
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. o P . 2
SJ lugce lich su phat tri€n:may tinh
ENIAC
ENIAC (Electronic Numerical Integrator and Computer) la may tinh
dién tir s6 dau tién do Gido su Mauchly va nguoi hoc trd Eckert tai
Pai hoc Pennsylvania thiét ké vao nam 1943 va dugc hoan thanh vao
nam 1946. Pay 1a mot may tinh khong 16 véi thé tich dai 20 mét, cao
2,8 mét va rong vai mét. ENIAC bao gom: 18.000 dén dién tir, 1.500
cong tac tu dong, can nang 30 tan, va tiéu thu 140KW gid. N6 co 20
thanh ghi 10 bit (tinh toan trén so thap phan). C6 kha ning thuc hién
5.000 phép toan cong trong mot gidy. Cong viéc 1ap trinh bang tay

bang cach dau noi cac dau cam dién va dung cac ngat dién. 17
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i S luge lich sit phat trién(tt)

= Thé hé tht hai:
= Transistor
= Multiplexer
= Lap trinh muc cao

= Phan mém hé thong

18
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Mouse (1964)

19
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S luge lich st phét trién (tt)

s Thé hé thu 3:

= Mach tich hgp (Integrated Circuits)

= SSI, MSI

= Microelectronics

= IBM/360, PDP-8( minicomputer dau tién, ding bus)

= Luit Moore
S0 lugng transistors trén mét microchip tang 1én gap doi
sau moi 18-24 thang.
Tdc dé microprocessor tang 1&n gap déi sau mbi 18-24
thang.
Gia thanh trén mét microchip gidm mot nlra sau méi 18-24
thang

Tham khao: http://www.intel.com/intel/museum/25anniv/hof/moore.htm
20
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S luge lich st phét trién (tt)

= Thé hé th
« LS|, VL

u 4.
Sl, ULSI

= Semiconductor Memory
= Microprocessor

s Cicthé€h

€ sau

Table2.? Computer Generations

Approed mate Typical & peed
e neration Dates Technaolgy [operations per second)
1 1ME-1057  Vaouum tube LAy
2 19592-19%4  TrRmbto 200,000
3 1965-19T1  Smalland medium sl 1,000,000
inie BRcticn
4 19721977 Larse smle inezrtion 10,000,000
5 1972-1991  Werylarze scale intezrtion 100,000,000
6 1901 1,000, 000,000

Tlra Jarge soake integmtion

21
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Table 2.6 Evohtion of Intel Microprocessors ipage 1 of 2)

{a) 1970s Processors

4004 30038 3080 3086 5058
Infroduced 1571 1972 1974 1975 1979
Clock speeds 108 kHz 108 kHz 2 MHz 0 Mgz, B Mz 10 5 MHz, 8 MHz
Bus width 4 bits g bits g bits la bits g bits
Hutnber of
fra s hors 2,300 5,500 &,0010 29,000 2,000
Feature zize (pamn) 10 & 3 &
Addrez=ble
—— G40 Bte s 1a KByies G4 K Bytes 1 ME 1 ME
Wirtual memorny — — — — —

{19805 Processors
80286 386TM DX 386TM 5X 486TM DX CPU
Introduced 19582 1355 1955 1359
Cln 6 MHz - 12.5
ck speeds MEz 16 MHz - 33 hMH= 16 MHz - 33 hMH= 25 MHz - 50 hHz=
Eus width 16 bits 532 bits 16 bits 52 bits
Humtber of transistors 134,000 275,000 275,000 1.2 raillion
Feature zize (pean) L3 1 1 0.a-1
16 . .

Addreszble memory megabytes 4 oisabytes 16 me gabites 4 oisabytes
Wirtnal me oy 1 gizabyrte &4 terabyte s &4 terabyte s &4 terabyte s
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Table 2.6 Evohtion of Intel Microprocessors (page 2 of 2)

{¢) 19905 Processors

486TH 5 Pentium Pemtium Pro Pemtium I1
Introduced 1921 1993 1995 1937
Clock speeds 16 WiHz - 33 WH= &0 MHz - 166 hMHz, 150 MHz - 200 hH= 200 MH=z - 300 MHz
Bus widfh 32 bits 32 bits &4 bits &4 bits
Nutaber of . . . .
P — 1.185 million 3.1 million 5.5 million 7.5 million
Feature size

1 0.3 0.5 035
(pers)
Addreszble 4 gizabytes 4 gizabytes &4 zigabytes &4 zigabytes
T oy
WVirtual
i FAOTY & & rmbyte 2 &4 12 rmbyte 3 64 f& abyrte 3 64 terabyte 3
i) Recent Processors
Pemtium I11 Pertium 4 Itamum Itamumn 2

Introduced 1933 2000 2001 2002
Clock Speeds 450 - A0 MHz 13- 18 GH= 7335 - 800 MHz 200 WMHz - 1 GH=
Bus Width &4 bits &4 bita &4 bits &4 bits
Nutaber of . . - .
T sistors 2.5 million 42 rillion 25 million 220 million
Feature size (pau) 025 0.18 0.18 0.18
ﬁiﬁﬁ“lﬁ &4 zigaBiytes &4 zigaBivtes &4 zigaBiytes &4 zisaBytes
Virhual Mermory &4 temBiyte 3 &4 temBiyte 3 &4 temBiyte 3 &4 temBiyte 3

Sonrcer Intel Corp. hitp:/heraner intel comdintel/museurny
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So do kién truc cla

Pl

Pentium(r) Ill Processor Architectural Block Diagram

Instruction Cache 16 Kbyte, 4-way
32 entry TLB

1| Fetch/Deccde : ‘
~~ | Control '_.3- x parallel Instruction Decode
Integer/FP Register
Rename & Allocator

System Bus

bt}

Dynamic Branch

Predictor: 512 entries

Static Branch
Predictor

Architectural
Register Fila

Reservation Station (20 Entries)

- Store
Unit Address Address
Unit i

Memory Order Buffer

12 entry store, 16 entry ivad

TR S B Reorder Buffer

{40 entries)
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:L Nang cao chat lugng

s Toc do bd vi xtt 1y
= Dy dodn nhanh
= Phan tich ludng so liéu
= Thuc thi c6 du bao

= Can doi hiéu suit

= C4i thién t0 chic va ciu tric chip.

28


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

MHz
3500

)Llogm
3000

2500

2000

1500 ’/

1000

memory

500

1992 1994 1996 1998 2000 2002

Figure 2.10 Logic and Memory Performance Gap [BORKO03]
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Gigabit Ethernet
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Figure 2.11 Typical I/O Device Data Rates
30
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i Gidi phdp can d6i hi€u suat

= B6 nhG 16n hon
s Cache
s Lién k€t CPU-memory toc do cao
s Thi€t ké
= TOc d0 gitra cdc thi€t bi

= Céc ting dung va thi€t bi ngoai vi

31
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. A A , N N d s,
Cai thi€én tO chdc va cau trac

i chip

= Toc do va clock rate
= Kich thuéc va toc do cache
= Kién tric song song
= Cac hé qua
= COng suat
= Tré (RC delay)
= Tré truy xudt bd nhd (Memory latency)

32
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==

Bai2
GENERAL-PURPOSE COMPUTER
VA STORED-PROGRAM

33
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Sy xudt hién stored-program va

i general-purpose hardware

s Mot tip nhd cdc linh kién logic ¢o bdn c6 thé
k&t hgp v6i nhau theo cdc cdch khdc nhau d€ Iuu
trit dit i€u nh1 phan va thuc hi€n cac phép toan
s6 hoc va ludn 1y trén dir liéu dé.

= Khi can mdt tinh todn nao d6, mot cau hinh két
noi cdc thanh phan logic dugc thi€t k& va thuc

° A / /() ° /() / / \ al N\
hi€n. Co6 thé hi€u do chinh la dang 1ap trinh.
o 34
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Phan cing dudc xay dung

tlf cdc thanh phan logic

Data b

Tuln ty cadc chic ndng
sO hoc va luan 1y

v

qua

Lap trinh phan cting (hardware programming)
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Sy xuit hién stored-program

i va general-purpose hardware (tt)

s Néu tit cd cdc ¢ng dung déu thuc hién
bing hardwired progam => b4t tién va
kha ning cia mdy tinh rdt han ché

» X4y dung cdc chdc ning s6 hoc va luin ly
tong quat (general-purpose hardware)

» Hoat dong dua vao tin hiéu diéu khién

36
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DATA

CuuDuongThanCong.com

Cac ma I€nh
(instruction codes)

v
Bi€én dich

Cac chic nang
s6 hoc va luan ly
tong quit

Tap tin hi€u
diéu khién

Cic két qua
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:L Phat sinh tin hiéu diéu khién

= Toan bd chuong trinh 14 mot tuin ty gdm
nhi€u budc.

= Mo6i budc can tién hanh mot vai phép so
hoc va luin 1y trén data nao do.

s M6i budc can mot tip tin hiéu tuong ¢ng

= Mot code duy nhat cho mot tap tin hi€u ¢6
thé

= MOt segment tuong ¢ng trong phan cing
tOng quat chap nhan mot tap tin hi€u di€u
khién dugc phat ra. 38


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

:L Ph4t sinh tin hiéu diéu khién(tt)

= Lip trinh bay gid: thay vi ndi day phan
cing cho mdi chuong trinh méi, chi can
cung cAp mot tuan ty méi clia cdc code

= Moi code thuc ra 12 mot instruction, dudc
phan bién dich ti€p nhan va phétra tip tin
hiéu di€u khi€n tuong ng.

s Tuan ty cac mstruction do la software

39
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i Ba khdi niém co bdn vé stored-program

= Data va instruction dugc luu trit trong mot
b0 nhd doc-gha.

= NO1 dung trong b0 nhd dudc dinh vi theo
vi tri, khong can biét ki€u data 13 gi.

= Thuc thi chuong trinh theo ki€u tuin tu, tir
instruction nay dé€n instruction k& tiép.

40
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:L I/O module

= Data va instruction phai dugc dua vao
trong hé thong qua module nhip

= Cinldy hay thong bdo két ¢
thong qua module xuit

= Go1 chung Ia I/0 module

ua tinh todn

41
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i B0 nhd chinh

= Thi€t bi nhap dua data va inst vao theo
tuan tu, nhung chuong trinh khdng phai
thuc thi theo tuan tv mot cach cirng nhac.

= Hoat ddng tinh todn c6 thé phai truy xuat
nhi€u dir ki€n hon ta1 mo6t thd1 dieém theo
mQt tuan tu khong thé du doan dudgc.

=>can cd ndi luu trit tam thdi cd data va inst,
do 1a bo nhd chinh

42
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CPU
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I/0O module

Buffer

B6 nhé

0
1 :
Instruction
2 Instruction
Instruction
Data
Data
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n

Bai 3
KIEN TRUC VON NEUMANN
VA KIEN TRUC HARVARD

44
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| KIEN TRUC VON NEUMANN

= ENIAC (Electronic Numerical Integrator And
Computer) 1a may tinh dién tr dang general-
purpose dau tién.

s ENIAC t4 ra niing né va don diéu

s Caitién tr y tudng stored-program, nha todn hoc
John von Neumann thi€t k€ ra may tinh mdi goi
la TAS (Institute for Advanced Studies) 1a khuon
mau cho tit cd cdc mdy tinh general-purpose sau
nay.

45
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Program
Control
Unit

CAu tric clia may tinh IAS
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Thiét bi

I/O
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i May von Neumann

= Main memory: luu trif ca data va instruction

s ALU: thao tdc trén s0 liéu nhi phan

= PCU: bién dich va tao di€u kién thuc thi cic
inst

= Thiét bi I/O dugc diéu khién bdi CU

48
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:L May von Neumann

= BO nhdG chira 1000 v tri hay tu nhé (word),
moi word cé 40 bit.

s MOdi s6 (data)dudc bi€u dién gdm 1bit ddu
va 39 bit gid tri
= Mdi word ¢c6 thé chia hai inst 20 bit

= MOt inst gom 8 bit op code va 12 bit dia
chi

49
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0 1 39

D Gia tri

ngn Number word
bit
Instruction trai Instruction phé’li
< > <
0 7 8 19 20 28 39
| Op code | addr | Op code | addr

Instruction word

50
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Central Processing Unit

i :

: ! Thiét bi

: : I/0

| :

L-_--H4i I.I_ e -! ‘ Instructions
va data

________ ]

= — = -
I
I
| [ IBR |
| . : Main
I
I cmor
] [ue] | remery
I
I
I
I ! address ‘
I
I

ac machﬁ
IFiéu khiéd - control signals ) , .
| KIEN TRUC MO RONG CUA IAS
__________ - 51
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May von Neumann (tt)

= Control Unit di€u hanh IAS bing cdc 14y céc inst
tr bd nhé va thuc thi moi lic mot inst.
s C4 ALU va PCU déu c6 cdc vi tri luu trit goi 1a
cac thanh gha:
= MBR (Memory Buffer Register)
= MAR (Memory Address Register)
= IR (Instruction Register)
= IBR (Instruction Buffer Register)
= PC (Program Counter)
s AC&MQ (Accumulation & Multiplier-Quotient)

52
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A
y
MAR & PC
| MBR&M(MAR) |
\ é
Chu ky
15’}, inst IR<IBR(0:7) IR¢MBR(20:27) o iﬁiﬁ/{l\éﬁ%%&”)
MAR€IBR(8:19) MAR <MBR(28:39) Co yéu cau MARGMI(SR ;‘19
Qstruction trai (8:19)
| PC&PC+1
v Giai ma inst trong IR
ACEM(X) Goto M(X,0:19) IFAC 20 then AC€AC+M(X)
goto M(X,0:19
r AC=0?
N y v
Chu ky \
thuc thi |MBR€M(MAR)| | PCEMAR | MBR €M(MAR)
v n
| AC<EMBR | AC&AC+MBR

¥ y
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Kién trdc Hardvard

= Kién tric Harvard tdch riéng bd nhd luu triy chu’dng
trinh va dir li€u. D6 rong Bus chu’dng trinh thay doi1
linh dong va t61 vu cho mot thiét bi dic biét nio dé.
PO rong bus dir li€u thu’Gng 1a 8 hay 16 bit. Kién tric
nay cho phép truy xuit dong thdi cd chuong trinh va
dir liéu.

= Kién tric Harvard c6 mot vai uu diém: mot long
word inst chi chi€m mot vi tri nhd, cdc single word
inst co the ting tOc xU ly vi ma lenh va dir léu hién
quan déu chita trong mot tir nhé. Viée thuc thi chi thi
ciing nhanh vi b0 nhé chu’dng trinh va bd nhd dir liéu
déu c6 thé truy xuit dong hanh.

= Nhiéu DSP ¢6 kién triic Hardvard | 54


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

¢ Kién truc Harvard
g |

Harvard architecture

55
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Kién truc Harvard

= Mot s6 CPU c6 ki€n triic hon hgp gitta hal kién tric.

Cau tric bén trong core 1a Harvard. Core cua CPU dudc
dém tu bus ngoai qua mot cache toc d6 cao va mot bd
diéu khién cache. P& nang phim chat, bén trong | CPU
tach bi€t bus chuong trinh va bus dir heu mdi bus déu c6
cache riéng.

Bo di€u khién data cahe giam sat bus dé cap nhat ban
sao trong cache néu cdc thi€t bi khdc trén bus thay doi
b6 nhd chinh. Tuy nhi€n, bd nhd chi thi khong thé cip
nhat chi c6 thé doc chu’dng trinh trong cache va khong
thé ghl vao. Piéu nay khi€n cho kién tric Harvard
khong thé thyc hién self modifying code.
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