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LOI NOI PAU

Kién tric may tinh 13 mot trong cac linh vuc khoa hoc co s ciia nganh Khoa hoc may tinh
noéi riéng va Cong nghé thong tin néi chung. Kién trac may tinh 1a khoa hoc vé lua chon va
ghép ndi cac thanh phan phan cimg ciia may tinh nham dat duoc cic muc tiéu vé hiéu ning
cao, tinh ning da dang va gia thanh thap.

Mon hoc Kién trac may tinh 1a mén hoc co s& chuyén nganh trong chuong trinh dao tao cong
nghé thong tin hé dai hoc va cao dang. Muc tiéu ctia mén hoc 1a cung cap cho sinh vién céc
kién thtc co s cua kién tric mdy tinh, bao gdm bao gdm kién triic may tinh téng quat, kién
trdc bo xir 1y trung tAm va cac thanh phan caa bo xir 1y trung tam, kién tric tp 1énh may tinh,
co ché 6ng 1énh; hé thong phan cdp ctia bd nhd, bd nhé trong, bd nhd cache va cac loai bd
nhd ngoai; hé thong bus va céc thiét bi vao ra.

Kién trac may tinh 1a mot linh vyc dd dugc phat trién trong mot thoi gian twong ddi dai véi
luong kién thirc d6 so, nhung do khuon kho cua tai liéu c6 tinh chét 14 bai giang mon hoc, tac
gia cd gang trinh bay nhimg van d& co s¢ nhit phuc vu muc tiéu mén hoc. Noi dung cua tai
liéu dugc bién soan thanh sdu chuong:

Chuong 1 13 phan gi6i thiéu cac khai niém co so cua kién trac may tinh, nhu khai kiém kién
tric va to chirc may tinh; cdu trac va chirc ning cac thanh phan cua mdy tinh; cac kién trac
may tinh von-Neumann va kién trac Harvard. Khai niém vé cac hé dém va cach t6 chic dir
liéu trén may tinh cling dugc trinh bay trong chuong nay.

Chuong 2 gidi thidu vé khi xir 1y trung tim, nguyén tic hoat dong va cac thanh phan ctia né.
Khdi xir 1y trung tm 1a thanh phan quan trong va phuc tap nhat trong may tinh, déng vai trd
1a b ndo clia may tinh. Thong qua viéc thyc hién cac 1énh cia chuong trinh bai khéi xir 1y
trung tam, may tinh co thé thuc thi cac yéu cau cia ngudi st dung.

Chuong 3 gidi thiéu vé tap lénh clia may tinh, bao gdm cac khai niém vé 1énh, dang 1énh, cac
thanh phﬁn cua Iénh; cac dang dia chi va céc ché @6 dia chi. Chuong cling gidi thi€éu mot sb
dang 1énh thong dung kém vi du minh hoa. Ngoai ra, co ché 6ng 1énh — x1r 1y xen k€ cac 1énh
ciing dugc dé cap.

Chuong 4 trinh bay vé bo nhé trong: khai quat vé hé thong bd nhd va cdu tric phan cap cua
hé thong nhd; gidi thiéu cac loai bo nhé ROM va RAM. Mot phan rat quan trong cua chuong
1a phan gi6i thidu vé bd nhd cache - mot bo nhd dic biét c6 kha ning giup ting téc hé thong
nhé néi riéng va ca hé théng may tinh néi chung.

Chuong 5 gidi thiéu vé bd nhé ngoai, bao gém cac loai dia tur, dia quang, cac hé théng RAID,
NAS va SAN. Bo nhd ngoai 1a dang bd nhd thuong c6 dung luong 16n va ding dé luu trit
thong tin 6n dinh, khong phu thudc ngudn dién nudi.
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Chuong 6 trinh bay vé hé thong bus va céc thiét bi ngoai vi. Phan trinh bay vé hé théng bus dé
cap dén céac loai bus nhu ISA, EISA, PCI, AGP va PCI-Express. Phan giéi thiéu céc thiét bi
vao ra dé cap dén nguyén 1y hoat dong ctia mot sb thiét bi vao ra thong dung, nhu ban phim,
chudt, man hinh va may in.

Tai liéu dugc bién soan dya trén kinh nghiém giang day mén hoc Kién trac may tinh trong
nhiéu nim cua tac gia tai Hoc vién Cong nghé Buu chinh — Vién thong, két hop tiép thu cac
dong gop ciia dong nghiép va phan hdi tir sinh vién. Tai lidu c6 thé dugc sir dung lam tai liéu
hoc tap cho sinh vién h¢ dai hoc va cao déng cac nganh cong ngh¢ thong tin va dién tu vién
thong. Trong qua trinh bién soan, mic du tac gia d rat cd ging song khong thé tranh khoi c¢6
nhing thiéu sot. Tac gia rit mong mudn nhan duoc ¥ kién phan hoi va cac gop ¥ cho céac thiéu
sot, cling nhu y kién vé viéc cap nhat, hoan thién noi dung cua tai liéu.

Ha ndi, thang 8 nam 2010

Téac gia

TS. Hoang Xuan Dau
Email: dauhx@ptit.edu.vn
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DANH MUC CAC THUAT NGU TIENG ANH VA VIET TAT

Thuit ngir tiéng Anh Tir viét tait | Thudt ngir tiéng Viét/Giai thich

Central Processing Unit CPU Bo/Pon vi xtr ly trung tam

Control Unit Cu Bo/Don vi diéu khién

Arithmethic and Logic Unit ALU Bo/Don vi tinh toan sd hoc va logic

Program Counter PC Bo dém chuong trinh

System Bus Buyt hé thong

Memory B6 nho

Cache B0 nh¢ dém / bd nho két

Random Access Memory RAM B6 nhé truy cap ngiu nhién

Read Only Memory ROM B9 nho chi doc

Basic Input Output System BIOS Heé thong vio ra co s&

Pipeline Co ché 6ng 1énh hay co ché xir 1y xen k& céc 1énh

Hit Dodn trang — 1a sy ki¢n CPU truy tim mdt muyc tin va
tim thay trong cache.

Miss Doan trugt — 1a sy kién CPU truy tim mot muyc tin va
khong tim thay trong cache.

Advanced Technology ATA Chuan ghép ndi dia cimg ATA

Attachments

Parallel Advanced PATA | Chuan ghép nbi dia cimg PATA — hay ATA song song

Technology Attachments

Integrated Drive Electronics IDE Chuén ghép ndi dia cting IDE

Serial ATA SATA Chuén ghép ndi dia cimg SATA — hay ATA nbi tiép

Small Computer System scsl Chuén ghép nbi dia cimg SCSI

Interface

Redundant Array of RAID Cong ngh¢ luu trir RAID — tao thanh tir mot mang lién

Independent Disks ket cac dia cing vat ly

Network Attached Storage NAS Heé thong luu trit gén vao mang

Storage Area Network SAN Mang luu triv

Industrial Standard ISA Buyt theo chuan cong nghiép ISA

Architecture

Extended ISA EISA Buyt theo chuan cong nghiép mé rong EISA

Peripheral Component PCI Bus PCI

Interconnect

Accelerated Graphic Port AGP Cbng tang tbc d6 hoa AGP

PCI Express PCle Buyt PCle

Cathode Ray Tube CRT Man hinh 6ng dién tir am cuc

Liquid Crystal Display LCD Minh hinh tinh thé 1ong
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CHUONG 1 GIOI THIEU CHUNG

1.1 KHAI NIEM VE KIEN TRUC VA TO CHUC MAY TiNH

Kién triic mdy tinh (Computer Architecture) va 76 chitc mdy tinh (Computer Organization) la

hai trong s6 cac khai niém co ban cia nganh Céng nghé mdy tinh (Computer Engineering).

C6 thé nodi kién trac may tinh 13 birc tranh toan canh vé hé théng mdy tinh, con t6 chirc may

tinh 13 bt tranh cy thé vé cac thanh phan phan cing ciia hé thong may tinh.

Kién triic may tinh 1a khoa hoc vé viéc lwa chon va két ndi cac thanh phan phan cimg dé tao ra

cac may tinh dat dugc cac yéu cau vé chirc nang (functionality), hiéu ning (performance) va

gia thanh (cost). Yéu cau chirc niang doi hoi may tinh phai c6 thém nhiéu tinh niang phong phu

va hiru ich; yéu cau hiéu nang doi hoi may tinh phai dat toc d6 xtr 1y cao hon va yéu cau gia

thanh doi hoi mdy tinh phai cang ngay cang ré hon. Bé dat duoc ca ba yéu cau vé chirc ning,

hiéu ning va gia thanh 1a rit khé khin. Tuy nhién, nhd ¢ su phat trién rat manh mé cua cong

ngh¢ vi xtr ly, cdc mdy tinh ngay nay c6 tinh ndng phong pht, nhanh hon va ré hon so voi

may tinh céc thé hé trude.

Kién trac may tinh dugc cdu thanh tir 3 thanh phan con: (i) Kién tric tdp lénh (Instruction Set

Architecture), (i) Vi kién triic (Micro Architecture) va Thiét ké hé thong (System Design).

= Kién tric tip 1énh 12 hinh anh ctia mot hé théng may tinh & murc ngdn ngit may. Kién trac
tap 1énh bao gém cac thanh phén: tap 1énh, céc ché d6 dia chi, cac thanh ghi, khudén dang
dia chi va dir ligu.

= Vi kién tric 1a mo ta mic thap vé cac thanh phan ciia hé thong may tinh, phdi ghép va
viéc trao ddi thong tin giita chiing. Vi kién tric gitp tra 10i hai cau héi (1) Cac thanh phan
phan cting clia may tinh két ndi véi nhau nhu thé ndo? va (2) Cac thanh phan phan cing
cua may tinh tuong tc véi nhau nhu thé nao dé thuc thi tap 1énh?

= Thiét ké hé théng: bao gdm tat ca cac thanh phan phan cimg cua hé théng may tinh, bao
gom: Hé théng phdi ghép (cac bus va cac chuyén mach), Hé théng bd nhs, Céac co ché
giam tai cho CPU (nhu truy nhap truc tiép bo nhé) va Cac van dé khac (nhu da xtr 1y va
xu ly song song).

T6 chirc may tinh hay cdu trac may tinh 12 khoa hoc nghién ciru vé cac bo phan cua may tinh

va phuong thirc 1am viéc caa chiing. Véi dinh nghia nhu vy, t6 chirc may tinh kha gan giii

v6i vi kién triic — mot thanh phan ctia kién triic may tinh. Nhu vy, c6 thé thay rang, kién tric

may tinh va khai ni€ém rong hon, né bao ham ca td chirc hay ciu truc may tinh.

1.2 CAU TRUC VA CHU'C NANG CAC THANH PHAN CUA MAY TiNH

1.2.1 So @6 khdi chirc ning

Hinh 1 minh hoa so d khdi chtic nang ctia mot hé thong may tinh. Theo d6, hé thong may
tinh gdm bdn thanh phan chinh: (1) CPU — Khdi xtr Iy trung tam, (2) Bo nhé trong, gdm bd
nhé ROM va bo nhé RAM, (3) Cac thiét bi ngoai vi, gém cac thiét bi vao va cac thiét bi ra va
(4) Bus hé théng, 1 hé thong kénh dan tin hiéu ghép ndi cac thanh phan ké trén. Ngoai ra, con
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Chuong I1- Gidi thiéu chung

c6 cac giao dién ghép nbi vao va ghép ndi ra dung dé ghép ndi cac thiét bi ngoai vi vao bus hé
théng. Muc 1.2.2 tiép theo s& mo ta chi tiét chirc ning cua ting khoi.

B6 nhé trong

ROM RAM
Bus h¢ thong
CPU ;
1T g
Ghép ndi vao Ghép ndi ra
T ||
_ L ’\7
Thiét bi vao Thiét bi ra
Ban phim Man hinh
chuot May in
O dia O dia
May quét
Cic thiét bi ngoai vi

Hinh 1. So d6 khéi chiic ning ciia hé théng may tinh
1.2.2 C4c thanh phin ciia may tinh
1.2.2.1 Khoi xir Iy trung tdm
Khéi xir Iy trung tim (Central Processing Unit - CPU) 1a thanh phan quan trong nhét - dugc
xem 13 bd ndo ctia may tinh. Cac yéu cau cia hé thong va cia nguoi st dung thuong dugc
biéu dién thanh cac chuong trinh may tinh, trong d6 mdi chuong trinh thudng duogc tao thanh
tr nhiéu 1énh caa CPU. CPU dam nhiém viéc doc cac 1énh cua chuong trinh tr by nho, giai
ma va thyc hién 1énh. Thong qua viéc CPU thuc hién cac 1énh ctia chuwong trinh, may tinh c6
kha ning cung cip cac tinh nang hitu ich cho ngudi sir dung.
CPU la vi mach tich hop v&i mat do rat cao, dugce ciu thanh tir bon thanh phan con: (1) Bo
diéu khién (Control Unit - CU), (2) B6 tinh toan sb hoc va logic (Arithmetic and Logic Unit -
ALU), (3) Céc thanh ghi (Registers) va bus trong CPU (Internal Bus). B diéu khién c6 nhiém
vu doc, gidi ma va diéu khién qua trinh thuc hién 1€nh. B tinh todn s6 hoc va logic chuyén
thuc hién cac phép toan sb hoc nhu cOng trur, nhan, chia, va cac phép toan 16gic nhu va, hodc,
pht dinh va cac phép dich, quay. Cac thanh ghi 1a kho chira 1énh va dir liéu tam thoi cho CPU
xtr 1y. Bus trong CPU ¢6 nhiém vu truyén dan cac tin higu giira cic bo phan trong CPU va két
n6i v6i hé thdng bus ngoai. Hinh 2 minh hoa hai CPU ciia hang Intel 1 8086 ra doi nam 1978
va Core 2 Duo ra doi nam 2006.

1.2.2.2 BY nho trong

B0 nh¢ trong, con goi 1a by nhd chinh (Internal Memory hay Main Memory) 1a kho chtra 1énh
va dit liéu cua hé théng va cua ngudi dung phuc vu CPU xir Iy. Bo nhd trong thuong 1a b
nhé ban dan, bao gdm hai loai: (1) B nhé chi doc (Read Only Memory — ROM) va (2) Bo
nhé truy cap ngau nhién (Random Access Memory — RAM). ROM thudng duogc sir dung dé
lwu 1énh va dir liéu cta hé thong. Thong tin trong ROM duoc nap tir khi san xuét va thuong
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Chuong I1- Gidi thiéu chung

chi ¢6 thé doc ra trong qua trinh sir dung. Hon nita thong tin trong ROM lu6n ton tai ké ca khi
khong ¢ ngudn dién nudi.

Hinh 2. CPU cua hang Intel: 8086 va Core 2 Duo

Khac v6i bo nhé ROM, bd nhé RAM thuong duoc str dung dé luu 1énh va dit liéu cia ca hé
théng va cta nguoi dung. RAM thudng c6 dung luong 16n hon nhiéu so véi ROM. Tuy nhién,
thong tin trong RAM chi ton tai khi c6 ngudn dién nudi. Hinh 3 minh hoa vi mach b nhd
ROM va céc vi mach nhd RAM gin trén mét thanh nhé RAM.

Crucial 240 pin DIMM
Desktop

ROM-EBIOS

Hinh 3 B nhd ROM va RAM

1.2.2.3 Céc thiét bi vdo ra

Céc thiét bi vao ra (Input — Output devices), hay con goi 1a cac thiét bj ngoai vi (Peripheral
devices) dam nhiém viéc nhap dit liéu vao, diéu khién hé thong va két xuét dir lidu ra. CO hai
nhom thiét bi ngoai vi: (1) Cac thiét bi vao (Input devices) va (2) Céac thiét bi ra (Output
devices). Cac thiét bi vao dung dé nhap dit liéu vao va diéu khién hé thong, gdbm: ban phim
(keyboard), chudt (mouse), 6 dia (Disk Drives), may quét anh (Scanners),... Cac thiét bi ra
dung dé xuét dit liéu ra, gdm: man hinh (Screen), may in (Printers), 6 dia (Disk Drives), may
ve€ (Plotters),...
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1.2.2.4 Bus hé thong

Bus hé thong (System Bus) 1a mot tap cac duong diy két ndi CPU véi cac thanh phan khéc
ctia may tinh. Bus hé thong thudng gdm ba bus con: Bus dia chi — Bus A (Address bus), Bus
dir liéu — Bus D (Data bus), Bus diéu khién - Bus C (Control bus). Bus dia chi ¢6 nhiém vu
truyén tin hiéu dia chi tr CPU dén bo nhé va céc thiét bi ngoai vi; Bus dit li¢u van chuyén cac
tin hiéu dit liéu theo hai chiéu di va dén CPU; Bus diéu khién truyén tin hiéu diéu khién tir
CPU dén cac thanh phan khac, dong thoi truyén tin hiéu trang thai cta cac thanh phan khac
dén CPU.

1.3 LICH SU PHAT TRIEN MAY TiNH

Lich sur phat trién may tinh co thé duoc chia thanh 5 thé hé chinh phuc thudc vao su phat trién
cua mach dién tu.

1.3.1 Thé hé 1 (1944-1959)

May tinh thé hé 1 sir dung dén dién tir lam linh kién chinh va bang tir 1am thiét bi vao ra. Mat
do tich hop linh kién vao khoang 1000 linh kién / foot® (1 foot = 30.48 cm). Pai dién tiéu biéu
ciia thé hé mdy tinh nay 1 siéu may tinh ENIAC (Electronic Numerical Integrator and
Computer), tri gia 500.000 USD.

1.3.2 Thé hé 2 (1960-1964)

May tinh thé hé 2 st dung bong ban dan (transitor) lam linh kién chinh. Mat d6 tich hop linh
kién vao khoang 100.000 linh kién / foot®. Cac dai dién tiéu biéu cta thé hé may tinh nay la
UNIVAC 1107, UNIVAC III, IBM 7070, 7080, 7090, 1400 series, 1600 series. May tinh
UNIVAC dau tién ra doi vao nam 1951, ¢ gia khoi diém 1a 159.000 USD. Mot s6 phién ban
két tiép cia UNIVAC c6 gia nam trong khoang 1.250.000 — 1.500.000 USD.

1.3.3 Thé hé 3 (1964-1975)

May tinh thé hé 3 sir dung mach tich hop (IC — Integrated Circuit) lam linh kién chinh. Mat d6
tich hop linh kién vao khoang 10.000.000 linh kién / foot®. Céc dai dién tiéu biéu cua thé hé
may tinh nay la UNIVAC 9000 series, IBM System/360, System 3, System 7.

1.3.4 Thé hé 4 (1975-1989)

May tinh thé hé 4 sir dung mach tich hop loai 16n (LSI — Large Scale Integrated Circuit) lam
linh kién chinh. Mat d¢ tich hgp linh kién vao khoang 1 ty linh kién / foot®, Cac dai dién tiéu
biéu cua thé hé may tinh nay 1a IBM System 3090, IBM RISC 6000, IBM RT, Cray 2 XMP.

1.3.5 Thé h¢ 5 (1990 - nay)

May tinh thé hé 5 str dung mach tich hop loai siéu 16n (VLS| — Very Large Scale Integrated
Circuit) 1am linh kién chinh. Mat d6 tich hop linh kién rat cao v&i cac cong nghé 0.180um —
0.045um (kich thudc transitor giam xudng con 180 — 45 nano mét). Cac dai dién tiéu biéu cia
thé hé may tinh nay la may tinh str dung CPU Intel Pentium II, 111, IV, M, D, Core Duo, Core
2 Duo, Core Quad,... My tinh thé hé 5 dat hiéu ning xi 1y rt cao, cung cap nhiéu tinh ning
tién tién, nhu hd trg xir 1y song song, tich hop kha nang xir Iy 4m thanh va hinh anh.
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1.4 KIEN TRUC MAY TiNH VON-NEUMANN
1.4.1 So @ kién trac may tinh von-Neumann

Kién trac may tinh von-Neumann duoc nha toan hoc John von-Neumann dua ra vao niam
1945 trong mot bao cao vé may tinh EDVAC nhu minh hoa trén Hinh 4 - Kién tric méy tinh
von-Neumann nguyén thuy.

Memory
Arithmetic
> Logic
Control :
Unit . Unit
Accumulator

N

Input Output

Hinh 4 Kién tric may tinh von-Neumann nguyén thuy

Céc may tinh hién dai ngay nay st dung kién trac may tinh von-Neumann cai tién — con goi 1a
kién triic may tinh von-Neumann hién dai, nhu minh hoa trén Hinh 5.

bon vi xt ly
trung tdm (CPU)
bon vi diéu
khién (CU) Bo nhé chinh Céc thidt bi
Dbon vi so (Main memory) vao ra (1/0)
hoc-logic
(ALU)

Céc thanh
ghi

| | | Bus hé théng

Hinh 5 Kién trac may tinh von-Neumann hién dai

1.4.2 Cac dic diém ciia kién tric von-Neumann

Kién trac von-Neumann dya trén 3 khai niém co so: (1) Lénh va dir liéu dugc Iuu trir trong bo
nhé doc ghi chia sé - mot bd nhd duy nhat duge str dung dé luu trir ca 1énh va dir liéu, (2) Bo
nhd dugc danh dia chi theo ving, khong phu thudc vao ndi dung né luu trir va (3) Cac 1énh
ctia mot chwong trinh duoc thuc hién tuan ty. Qua trinh thuc hién 1énh duoc chia thanh 3 giai
doan (stages) chinh: (1) CPU doc (fetch) 1énh tir b nhd, (2) CPU giai ma va thuc hién 1énh;
néu 1énh yéu cau dit liéu, CPU doc dir liéu tir bd nhé; va (3) CPU ghi két qua thuc hién 1énh
vao bd nhd (néu co).
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1.5 KIEN TRUC MAY TiNH HARVARD

Kién tric may tinh Harvard 1a mét kién trac tién tién nhu minh hoa trén Hinh 6.

Pragram 14-bits Data 3-bits
- ra - - Fa
7 > o T

-

* Data
‘.ﬁ.ddrasi I2-I:-:Ls_ CPU ‘kcdrf‘saﬂ-hntsh_ Memor‘f

Program
Mermory

Hinh 6 Kién trac may tinh Harvard

Kién trac may tinh Harvard chia bd nhé trong thanh hai phéan riéng r&: Bo nhd luu chuong
trinh (Program Memory) va B nhé luu dif liéu (Data Memory). Hai hé thdng bus riéng duoc
sir dung dé két ndi CPU véi bd nhd luu chuong trinh va by nhd luu dir ligu. Mdi hé thong bus
déu co dz‘iy du ba thanh phén dé truyén dan céc tin hiéu dia chi, dix liéu va diéu khién.

May tinh dya trén kién trac Harvard c6 kha nang dat dugc tde do xir 1y cao hon may tinh dya
trén kién trac von-Neumann do kién tric Harvard hd trg hai hé théng bus doc 1ap voi bang
thong 16n hon. Ngoai ra, nho ¢ hai hé thdng bus doc lap, hé thong nhé trong kién triic
Harvard hd trg nhiéu 1énh truy nhap bd nhd tai mot thoi diém, giup giam xung dot truy nhap
b6 nhd, ddc biét khi CPU sir dung k¥ thuat duong dng (pipeline).

1.6 CAC HE SO PEM VA TO CHUC DU LIEU TREN MAY TINH

1.6.1 Cac hé s6 dém

Trong doi sdng hang ngay, hé dém thap phan (Decimal Numbering System) 1a hé dém thong
dung nhit. Tuy nhién, trong hau hét cic hé théng tinh toan hé dém nhi phan (Binary
Numbering System) lai dugc st dung dé biéu dién dir liéu. Trong hé dém nhi phan, chi 2 chix
s6 0 va 1 duogc sir dung: 0 biéu dién gia tri Sai (False) va 1 biéu dién gia tri Png (True).
Ngoai ra, hé dém thap luc phan (Hexadecimal Numbering System) ciing dugc sir dung. Hé
thap luc phan sir dung 16 chit s6: 0-9, A, B, C, D, E, F.

1.6.1.1 Hé dém thép phan
Hé dém thap phan 1a hé dém co s6 10, sir dung 10 chit s6: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. Mdi sd
trong h¢ 10 c6 thé dugc biéu dién thanh mot da thirc:

andn1...a1 = a,*10" a1 *10™%* . *a,*10°

Vi du:
123 =1*10% + 2 * 10" + 3*10° = 100 + 20 + 3
123,456 =1*10° + 2 * 10" + 3*10° + 4*10™" + 5*107 + 6*107
=100 + 20 + 3 + 0.4 + 0.05 + 0.006

10
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1.6.1.2 Hé dém nhi phin
Hé dém nhij phan 13 hé dém co s 2, chi sir dung 2 chir s6: 0 va 1. Mdi sb trong hé 2 ciing ¢6
thé duoc bicéu dién thanh 1 da thirc:
(an@n-1...a1)2 = an* 2" La, 2" 2*  *g,*20
Vi du:
(11001010), =1*27 +1%2% + 0%2° + 0%2* + 1*2% + 0*2% + 1*2' + 0*2°
=128 + 64 + 8 + 2 = (202)10

Viéc chuyén ddi sb hé thap phan sang s6 hé nhi phan c6 thé dugc thuc hién theo thuét toan
don gian nhu minh hoa trén Hinh 7.

202 2
¢ [101] 2
7

ks, | i
QM

(1100 1010); = (202)49

Hinh 7 Chuyén d6i s6 hé thap phan sang s hé nhi phan

1.6.1.3 Hé dém thép luc phén

Hé dém thap luc phan 1a hé dém co s 16, str dung 16 chir s6: 0,1, 2, 3,4, 5,6, 7,8, 9, A, B,
C, D, E, F. Mi s6 trong hé 16 duoc biéu dién bai 4 chir s6 trong hé nhi phan nhu minh hoa
trén Hinh 8. Uu diém cta hé thap luc phan 14 sb thap luc phan c6 thé chuyén d6i sang sé hé
nhi phan va nguoc lai mot cach d& dang va can it chit sb hon hé nhj phan dé biéu dién cung
mot don vi dit liéu.

Hexa 0 1 2 3 4 5 3] 7 g g A B C D E F
Decimal| 0 1 2 3 4 5 5] 7 8 9 WM 1211314115
Binary [0000[0001{0010]10011]0100)0107|07110({0111]1000]1001]1010]1011] 1100|1101 11101111

Hinh 8 Gia trj cac sb thap luc phan theo h¢ thap phan va nhi phan

1.6.2 To chirc dir liéu trén may tinh

Dt liéu trén may tinh dugc biéu dién theo cac don vi (unit). Cac don vi biéu dién dit liéu co
s& g@)m: bit, nibble, byte, word va double-word. Bit 1a don vi dir li¢u nhé nhat: mdi bit chi luu
duoc tbi da 2 gia tri: 0 hodc 1, hay ding hodc sai. Nibble 1a don vi ké tiép bit. Mdi nibble 1a
mot nhom 4 bit. Mot nibble c6 thé luu t6i da 16 gi tri, tir (0000), dén (1111),, hodc mét chir
s6 thap lyc phan.

11
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Byte 1a don vi dit liéu ké tiép nibble. Mot byte 1a mot nhoém cua 8 bits hodc 2 nibbles. Mot
byte c6 thé luu dén 256 gia tri, tir (0000 0000), dén (1111 1111),, hodc tir (00)15 dén (FF)se.
Hinh 9 minh hoa don vi biéu dién dit liéu Byte.

7 6 5 4 3 2 1

Hnn e ]| lllll

H.O. Nlbble L.O. Nibble

Hinh 9 Pon vi biéu dién dit liéu Byte

Word (ttr) 1a don vi dit lidu ké tiép byte. Mot word 13 mot nhoém cua 16 bits, hodc 2 bytes. Mot
word c6 thé luu dén 2 (65536) gia tri, tir (0000)16 dén (FFFF);6. Hinh 10 minh hoa don vi
biéu dién dir liéu word.

15 14 13 12 11 10 9 8 5 4 3 2 1

llllllllllllllll
15 14 13 12 11 10 9 8 5 4 3 2

I Ill.lllll
H. O. Byte L. O. Byte

Hinh 10 Pon vi biéu dién dit liéu Word

Double words (tur kép) 1a don vi biéu dién dit liéu co so 16n nhat. Mot double word 13 mot
nhém 32 bits, hoac 4 bytes, hoac 2 words. Mot double word c6 thé luu dén 2% gia tri, tur
(0000 0000);6 dén (FFFF FFFF)6. Hinh 11 minh hoa don vi biéu dién dit liéu double word.

3 23 15 7 0
I 1 ] e (] e
H.O. Byte Byte # 2 Byte # 1 L.O. Byte

31 23 15 7 0
[0 L T T T 1T T T T T I

H.O. Word L.O. Word

Hinh 11 Pon vi biéu dién dit liéu Double word

1.6.3 S6 ¢6 ddu va s6 khong dau
Trong cac hé thong tinh toan, v&i cling mot s6 bit ¢6 thé bicu dién céc gia tri khac nhau néu sb
dugc biéu dién 1a c6 dau hoidc khong dau. Dé biéu dién s6 co dau, ngudi ta sir dung bit cao
nhit (bén trai nhat) dé biéu dién diu cua sb - goi 1a bit ddu, chang han bit ddu c6 gia tri 0 13 s6
duong va bit ddu c6 gid tri 1 1a s6 am. Véi sb khong dau, tat ca cac bit dugc sir dung dé biéu
dién gia tri cia 6. Nhu vay, mién gia tri co thé biéu dién cua mot sd gém n bit nhu sau:

= S6 c6 ddu: mién biéu didn tir tir -2"* dén + 2"

12
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- 8 bits: tir -128 dén +128
- 16 bits: tir -32768 dén +32768
- 32 bits: tir -2.147.483.648 dén +2.147.483.648
= S khong dau: tir 0 dén 2"
- 8 bits: tir 0 dén 256
- 16 bits: tir 0 dén 65536
- 32 bits: tir 0 dén 4.294.967.296

1.6.4 Bang ma ASCII

Bang ma ASCII (American Standard Code for Information Interchange) 1a bang ma cac ky tu

Chuong I1- Gidi thiéu chung

chuan tiéng Anh ding cho trao dbi dir liéu giitra cac hé thdng tinh toan. Bang ma ASCII sir
dung 8 bit dé biéu dién 1 ky tu, cho phép dinh nghia téng s6 256 ky tu, danh s6 tir 0 dén 255.
32 ky tu dau tién va ky tu s6 127 1a cac ky tu didu khién (khong in ra duoc). Cac ky tu tir s6
32 dén 126 1a cac ky tur c6 thé in duoc (gdm ca dau trang). Cac vi tri con lai trong bang (128-
255) dé danh cho st dung trong tuong lai. Hinh 12 va Hinh 13 Ian luot 14 minh hoa céc ky tu

didu khién va cac ky tu in duoc ciia bang ma ASCIL

Binary
000 0000
000 0001
000 0010
000 0011
000 0100
000 0101
000 0110
000 0111
000 1000
000 1001
000 1010

CuuDuongThanCong.com

Oct| Dec|Hex| Abbr PR’

000
001
002
003
004
005
006
007
010
011
012

0

W | 00 | =) | @ | = | L | R —

—
=

00

01

02

03
04
05
06
07
08
09
DA

NUL
SOH
STX
ETX
EOT
ENQ
ACK
BEL
BS
HT
LF

KUL

ETX

EDT

ENG

ACK

BEL

EZ

HT

LF

cs** cect Description
il \0  |Mull character
A, Start of Header
"B Start of Text
AL End of Text
A0 End of Transmission
= Enquiry
A Acknowledgment
"G \a | Bell
"H \h Eian:l«:sr:sn::e:t e
Al Wt |Horizontal Tab
" n|Line feed

Hinh 12 Bang ma ASCII - Mot s6 ky ty diéu khién
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Binary
010 0000
010 0001
010 0010
010 00M
010 0100
010 0101
010 0110
010 0111
010 1000
010 1001
010 10710
010 1011
010 1100

1.7 CAU HOI ON TAP

Oct|Dec| Hex | Glyph

040
041
042
043
044
045
046
047
050
051
052
053
054

32
33
34
35
36
37
38
39
40
41
42
43
44

20
21
22
23
24
25
26
27
28
29
2A
2B
2C

100 0000
100 0001
100 0010
100 0011
100 0100
%o 100 0101
& 100 0110

100 0111
( 100 1000
_ 100 1001
: 100 1010
+ 100 1011

100 1100

It

=]

100
101
102
103
104
105
106
107
110
1M
112
113
114

64
65
G6
&7
G
63
70
1
Fis
73
74
75
76

40
41
42
43
44
45
46
47
45
45
4A
4B
4C

Binary | Oct|Dec Hex Glyph

@

IT|o | M| m 9| m| =

— | &
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Binary
110 0000
110 0001
110 0010
110 0011
110 0100
110 0101
110 0110
110 0111
110 1000
110 1001
110 1010
110 1011
110 1100

Hinh 13 Bang ma ASCII - Cac ky tu in dugc

1. Phan biét khai niém kién trac & t6 chirc may tinh.

o M D

CuuDuongThanCong.com

So sanh hai kién triic von-Neumann va Harvard.
Cac hé dém 2, 10 va 16.

Céc don vi luu trir dir li€u trén may tinh.

https://fb.com/tailieudientucntt

Néu so d6 khdi va mé ta chirc nang timg khdi ciia may tinh?

Oct
140
141
142
143
144
145
146
147
150
15
152
153
154

Dec|Hex Glyph

96
97
48
99
100
101
102
103
104
105
106
107
108

G0
B61
62
63
64
G5
66
67
G
69
BA
]
6C
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CHUONG 2 KHOI XU LY TRUNG TAM

2.1 SO PO KHOI TONG QUAT VA CHU TRINH XU LY LENH
2.1.1 So' db khoi tong quat ciia CPU

= k= A

7T

R K/ > Y

R .
. % ALU
Bus < MAR K/ &

(1 zZ

BBs<:> MBR () BN

Hinh 14 So d6 khéi tong quat cia CPU

Hinh 14 trinh bay so d6 khéi nguyén 1y téng quat cia CPU. Céc thanh phan ciia CPU theo so
do nay gom:

= BO diéu khién (Control Unit — CU)

= BO tinh toan sb hoc va logic (Arithmetic and Logic Unit)

= Bustrong CPU (CPU Internal Bus)

» (Cdc thanh ghi cia CPU:

Thanh ghi tich lu§y A (Accummulator)

Bo dém chuong trinh PC (Program Counter)

Thanh ghi 1énh IR (Instruction Register)

Thanh ghi dia chi b nhd MAR (Memory Address Register)
Thanh ghi dém dir liéu MBR (Memory Buffer Register)
Cac thanh ghi tam thoi Y va Z

Thanh ghi co FR (Flag Register)
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2.1.2 Chu trinh xir ly 1€énh
Nhu di trinh bay trong chwong 1, nhiém vu cha yéu cia CPU 1a doc 1énh tir bd nhé, giai ma
va thuc hién 1€nh cua chuong trinh. Khoang thoi gian ¢ CPU thyuc hién xong mot 1énh ké tur
khi CPU cap phat tin hi¢u dia chi 6 nh¢ chura 1énh dén khi né hoan tat vi¢c thyc hién 1énh
dugc goi 1a chu ky Iénh (Insruction Cycle). Moi chu ky Iénh cua CPU dugc md ta theo cac
budc sau:
1. Khi mét chuwong trinh dugc kich hoat, hé diéu hanh (OS - Operating System) nap ma
chuong trinh vao bd nhé trong;
2. Dia chi cia 6 nhé chira 1énh diu tién cia chuong trinh duge nap vao bd dém chuong
trinh PC;
3. Dia chi 6 nhé chira 1énh tir PC duoc chuyén dén bus dia chi thdng qua thanh ghi MAR;
4. Bus dia chi chuyén dia chi 6 nhé dén don vi quan 1y bd nhé (MMU - Memory
Management Unit);
5. MMU chon ra 6 nhé¢ va thuc hién 1énh doc ndi dung 6 nhd;
6. Lénh (chira trong 6 nhd) dugc chuyén ra bus dir lidu va tiép theo dugc chuyén tiép dén
thanh ghi MBR,;
7. MBR chuyén 1énh dén thanh ghi 1énh IR; IR chuyén 1énh vao bo diéu khién CU;
8. CU giai ma 1énh va sinh céc tin hiéu diéu khién can thiét, yéu ciu cac bd phan chirc
nang cua CPU, nhu ALU thuc hién 1énh;
9. Gia tri dia chi trong bo dém PC dugc tang lén 1 don vi 1€nh va no6 trd dén dia chi cua 6
nh¢ chura 1€nh tiép theo;

10. Cac budc tur 3-9 duoc lap lai voi tat ca cac 1énh cua chuong trinh.

2.2 CAC THANH GHI

2.2.1 Gi6i thi¢u vé thanh ghi

Thanh ghi (registers) 1a cac 6 nhé bén trong CPU, ¢6 nhi€ém vu luu trit tam thoi 1€nh va div
liéu cho CPU xir ly. Thanh ghi thuong c6 kich thudc nhé, nhung toc do 1am viéc rat cao -
bang tdc do CPU. Cac CPU cii (80x86) co khoang 16-32 thanh ghi. Cac CPU hién dai (nhu
Pentium 4 va Core Duo) c6 thé c6 dén hang tram thanh ghi. Kich thuéc thanh ghi phu thudc
vao thiét ké CPU. Céc kich thude thong dung cua thanh ghi 1a 8, 16, 32, 64, 128 va 256 bit.
CPU Intel 8086 va 80286 co cac thanh ghi 8 bit va 16 bit. CPU Intel 80386 va Pentium Il c6
cac thanh ghi 16 bit va 32 bit. Cac CPU Pentium 4 va Core Duo c0 cac thanh ghi 32 bit, 64 bit
va 128 bit.

2.2.1.1 Thanh tich luy A

Thanh tich lu§ A (Accummulator) 1a mot trong cac thanh ghi quan trong nhét cua CPU.
Thanh ghi A khong nhitng dugc sir dung dé luu toan hang vao ma con dung dé chira két qua
ra. Ngoai ra, thanh ghi A con thuong dugce dung trong cac Iénh trao ddi dix liéu voi céc thiét bi
vao ra. Kich thudc ciia thanh ghi A bang kich thugc tir xir Iy cua CPU: 8 bit, 16 bit, 32 bit
hoac 64 bit.
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Vi du vé viéc str dung thanh ghi A trong phép toan: x +y >'s
* Nap todn hang x vao thanh ghi A
= Nap toan hang y vao thanh ghi tam thoi Y
= ALU thyc hién phép cong A + Y va luu két qua vao thanh ghi Z
= Két qua phép tinh tir Z duoc chuyén vé thanh ghi A.
= Két qua trong thanh ghi A dugc luu vao 6 nhd's.
2.2.1.2 Bé dém chirong trinh PC

B6 dém chuong trinh PC (Program Counter) hodc con tro 1énh (IP — Instruction pointer) luén
chira dia chi ctia 6 nh¢ chira 1énh ké tiép dugc thuc hién. Dic biét, PC chira dja chi ciia 6 nhé
chira 1énh dau tién cua chuong trinh khi chuong trinh dugc kich hoat va dugc hé diéu hanh
nap vao bd nhd. Khi CPU thuc hién xong mdt Iénh, dia chi cia 6 nhd chira 1énh tiép theo
duoc nap vao PC. Kich thudc cua PC phu thude vao thiét ké CPU. Céc kich thude thong dung
cua PC la 8 bit, 16 bit, 32 bit va 64 bit.

2.2.1.3 Thanh ghi lénh IR

Thanh ghi 1énh IR (Instruction register) luu 1énh dang thuc hién. IR nhan Iénh tor MBR va
chuyén tiép 1énh dén CU giai ma va thyc hién.

2.2.1.4 Céc thanh ghi MAR va MBR

MAR la thanh ghi dia chi b nhd (Memory address register) - giao dién gitta CPU va bus dia
chi. MAR nhan dia chi 6 nhé chira 1énh tiép theo tir PC va chuyén tiép ra bus dia chi.

MBR la thanh ghi dém dir liéu (Memory buffer register) - giao dién gitra CPU va bus dia chi.
MBR nhan 1énh tir bus dia chi va chuyén tiép 1énh dén IR thong qua bus trong CPU.

2.2.1.5 Cac thanh ghi tam thoi

CPU thuong sir dung mot s6 thanh ghi tam thdi dé chira toan hang dau vao va két qua dau ra,
nhu céc thanh ghi tam thoi X, Y va Z. Ngoai ra, cdc thanh ghi tam thoi con tham gia trong
viéc hd tro xur 1y song song (thuc hién nhiéu 1énh cung mot thoi diém) va hd tro thuc hién
1énh theo co ché thuc hién tién tién kiéu khong theo trat ty (OO0 — Out Of Order execution).

2.2.1.6 Con tré ngan xép SP

SP

Stack
Hinh 15 Con tré ngan xép SP

17
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Ngin xép (Stack) 12 bo nhé dic biét hoat dong theo nguyén 1y vao sau ra trudc (LIFO). Con
tro ngan x€ép SP (Stack Pointer) 1a mdt thanh ghi luén chira dia chi dinh ngan xép. Co6 hai thao
tac chinh vdi ngan xép:
= Push - diy dit liéu vao ngin xép:
SP&SP+1 : tang dia chi dinh ngan xép
{SP} €& Dit li¢u : nap dit liéu vao ngin xép
= Pop - ly dit liéu ra khoi ngan xép

Thanh ghi € {SP} ; chuyén dir liéu tir dinh ngin xép vio thanh ghi

SP&SP-1 : giam dia chi dinh ngan xép
2.2.1.7 Céc thanh ghi t6ng quat
Céc thanh ghi tong quat (General Purpose Registers) 1a cac thanh ghi da ning, ¢ thé dugc sir
dung cho nhiéu muc dich: dé chtra todn hang dau vao hodc chura két qua dau ra. Chang han,
CPU Intel 8086 c6 4 thanh ghi tong quat: AX - Thanh tich luy, BX - thanh ghi co s¢, CX -
thanh dém va DX - thanh ghi dit liéu.
2.2.1.8 Thanh ghi trang thai FR
Thanh ghi trang thai (SR - Status Register) hoac thanh ghi co (FR — Flag Register) 1a mot
thanh ghi dac bi¢t cuia CPU: moi bit ciia thanh ghi co luu trang théi cia két qua ctia phép tinh
ALU thuc hién. CO hai loai bit co: co trang thai (CF, OF, AF, ZF, PF, SF) va co diéu khién
(IF, TF, DF). C4c bit cd thuong duoc str dung nhu 1a cac diéu kién trong cac 1énh r& nhanh dé
tao logic chuong trinh. Kich thudc cua thanh ghi FR phu thudc thiét ké CPU.

Flag ZF oF | CF | AF | IF | OF | FF 1
Eit No 7 & 5 4 3 2 1 0

Hinh 16 Cac bit ctia thanh ghi co FR 8 bit

Hinh 16 biéu dién céc bit ctia thanh ghi ¢ FR. Y nghia cu thé ciia cac bit nhu sau:
= ZF: Co Zero, ZF=1 néu két qua=0 va ZF=0 néu két qua<>0.
= SF: Co diu, SF=1 néu két qua 4m va SF=0 néu két qua duong.
= CF: Co nhg, CF=1 néu c6 nhé/muon, CF=0 trong truong hop khac.
* AF: Co nho phu, AF=1 néu c¢6 nhé/muon & nira thép cua toan hang.
= OF: C¢ tran, OF=1 néu xay ra tran, OF=0 trong trudng hop khac.
= PF: Co chén 1é, PF=1 néu tong s bit 1 trong két qua 1a 1é va PF=0 néu tong s bit 1
trong két qua la chan.

= IF: Co ngat, [F=1: cho phép ngit, [F=0: cdm ngit.

2.3 KHOI PIEU KHIEN

Khéi diéu khién (Control Unit — CU) 13 mét trong cac khéi quan trong nhat cua CPU. CU
dam nhiém viéc diéu khién toan bd céc hoat dong ciia CPU theo xung nhip ddng hd. CU sir
dung nhip ddng hd dé dong bod cac don vi chirc ning trong CPU va gitta CPU vdi cac bd phan
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bén ngoai. Hinh 17 minh hoa phuong thtrc 1am viéc ctia khéi didu khién CU. Khéi diéu khién
CU nhan ba tin hiéu dau vao: (1) Lénh tir thanh ghi 1énh IR, (2) Gia trj cac co trang thai caa
ALU va (3) Xung nhip déng hd CLK va CU san sinh hai nhom tin hiéu dau ra: (1) Nhom tin
hiéu diéu khién cac bd phan bén trong CPU (Internal control signal) va (2) Nhom tin hiéu
diéu khién cac bo phan bén ngoai CPU (External control signal).

Internal External
control control
signal signal

T 1

Control Unit ALU
CLK |::> CU < Flags

IR

Hinh 17 Khdi diéu khién CU va céc tin hiéu

2.4 KHOI SO HQC VA LOGIC
Khdi s6 hoc va logic (Arithmetic and Logic Unit — ALU) dam nhiém chiic ning tinh toén
trong CPU. ALU bao gom mdt loat cac don vi chirc nang con dé thuc hi¢n cac phép toan so
hoc trén s6 nguyén va logic:

* Bo cong (ADD), bd trir (SUB), bd nhan (MUL), bg chia (DIV), ....

» Cac bo dich (SHIFT) va quay (ROTATE)

* B{ phu dinh (NOT), by va (AND), b hoac (OR) va b hodc loai trir (XOR)
Hinh 18 minh hoa cac khdi con ctia ALU ciing nhu cac cong vao va cong ra cia ALU. Hai
cong vao IN nhén cac toan hang dau vao tr cac thanh ghi va mét cong OUT két noi voi bus
trong dé chuyén két qua tinh toan dén thanh ghi.
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IN IN

Ll 1l
\ADD \SUB\ / N / SHL/
\ MUL \ DIV

SHR / ROL

ouT
Hinh 18 B0 tinh toan ALU

2.5 BUS TRONG CPU

Bus trong CPU (Internal bus) 1a kénh giao tiép giira cac bo phan bén trong CPU, cu thé giita
bd diéu khién CU véi cac thanh ghi va bo tinh toan ALU. Bus trong ho tro kénh giao tiép
song cdng (full duplex) va cung cip giao dién dé két ndi vdi bus ngoai (bus hé thong). So véi
bus ngoai, bus trong thudng ¢ bang thong 16n hon va ¢6 toc d6 nhanh hon.

2.6 CAU HOI ON TAP

1.

Néu so d6 khdi téng quat va cac thanh phan chinh caa CPU?

2. Neéu chu trinh xur 1y 1énh cia CPU?
3.
4. Néu so db va chirc nang ciia CU va ALU?

Neéu vai tro va chirc nang cua cac thanh ghi cua CPU?
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3.1 GIOI THIEU VE TAP LENH MAY TiNH

3.1.1 Lénh may tinh la gi?

C6 thé noi, néu coi phan mach dién tir cia CPU 1a “phan xac” thi tap 1énh (Instruction Set)
chinh 13 “phan hon” cia bd ndo may tinh. Nho ¢ tp 1énh, CPU c6 kha ning 1ap trinh duogc
dé thyc hién cac cong viéc hitu ich cho ngudi dung.

Vay lénh may tinh 13 gi? C6 thé dinh nghia lénh may tinh mot cach don gian: Lénh mdy tinh
(Computer Instruction) 1a mot tir nhi phan (binary word) dugc gan mgt nhiém vu cu thé. Cac
1énh cta chuong trinh duoc luu trong bd nhd va ching 1an luot duoc CPU doc, giai ma va
thuc hién. Tap 1énh mdy tinh thudng gdm nhiéu 1énh cé thé duoc chia thanh mot s nhom
theo chirc niang: nhém cac 1énh van chuyén dit liéu (data movement), nhom cac 1énh tinh toan
(computational), nhom cac 1énh diéu kién va r& nhanh conditonal and branching) va mot sb
1énh khac.

Viéc thuc hién 1énh c6 thé duge chia thanh cac pha (phase) hay giai doan (stage). M&i 1énh ¢
thé dugc thuc hién theo 4 giai doan: (1) Poc 1énh (Instruction fetch - IF): 1énh duoc doc tir bd
nhd vé CPU; (2) Giai ma (Instruction decode - ID): CPU giai ma 1énh; (3) Thyc hién 1énh
(Instruction execution — EX): CPU thyc hién 1énh; va (4) Luu két qua (Write back - WB): két
qua thyc hién lénh (néu c0) dugc luu vao bg nho.

3.1.2 Chu ky thuc hién l1énh
Chu ky thyc hién Iénh (Instruction execution cycle) dugc dinh nghia 1a khoang thoi gian ma
CPU thyc hién xong mot I¢énh. Mot chu ky thuc hién 1€nh c6 thé gdom mdt so giai doan thuc
hién 1énh va mét giai doan thyc hién 1énh c¢6 thé gdm mot sé chu ky may. Mot chu ky may co
thé gdm mot s6 chu ky dong ho. Cu thé hon, chu ky thuc hién Iénh c6 thé gdm céac thanh phan
Sau:

* Chu ky doc 1énh

* Chu ky doc bo nho (dir li¢u)

* Chu ky ghi bg nh¢ (dir liéu)

= Chu ky doc thiét bi ngoai vi

= Chu ky ghi thiét bi ngoai vi

= Chu ky bus r6i.

3.2 DANG VA CAC THANH PHAN CUA LENH

Dang tong quat ctia 1énh may tinh nhu minh hoa trén Hinh 19, gdm c6 2 phan chinh: (1) ma
lénh (opcode — operation code) va (2) dia chi ctia cac toan hang (Addresses of Operands). Moi
1énh c6 mot ma Iénh riéng va dugc biéu bién bé’mg mot sb bit. Chfmg han, ma 1énh cua CPU
Intel 8086 duoc biéu din bai 6 bit. Mdi 1énh ¢6 thé c6 mdt hodc nhidu toan hang va mdi toan
hang 1a mot dia chi. Tyu chung, c6 5 dang toan hang cta 1é€nh: 3 dia chi, 2 dia chi, 1 dia chi,
1,5 dia chi va 0 dia chi. Chi tiét vé tung dang toan hang dugc trinh bay trong muc 3.3.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3- Tap lénh may tinh

Opcode Addresses of Operands

Opcode Destination addr. Source addr.

Hinh 19 Dang va cac thanh phan caa 1énh

3.3 CAC DANG PIA CHI / TOAN HANG
3.3.1 Toan hang dang 3 dia chi
Dang:
opcode addrl, addr2, addr3
MGdi dia chi addrl, addr2, addr3 tham chiéu dén mot 6 nhé hodc mot thanh ghi.
Vi du:
ADD Ry, Ry, R3; R1 € Ry + R3; R cong v6i Ra, két qua luu vao Ry.
Rj 1a thanh ghi cia CPU.

ADD A, B, C; M[A] € M[B] + M[C];
Lay ndi dung cia 6 nhd B cong véi ndi dung ciia 6 nhd C, két qua luu vao 6 nhé A
A, B, C la dia chi cac 6 nhé. M[..] quy udc 13 phép tham chiéu ndi dung 6 nho.
3.3.2 Toan hang dang 2 dia chi
Dang:
opcode addrl, addr2
MGdi dia chi addr1, addr2 tham chiéu dén mot 6 nhd hodc mot thanh ghi.
Vi du:
ADD Ry, Ry; R; € Ri+ Ry, Ry cong véi Ry, két qua luu vao Ry.
Rj 1a thanh ghi cua CPU.

ADD A, B; M[A] € M[A] + M[B];
Lay ndi dung ctia 6 nhd A cong v6i ndi dung ctia 6 nhé B, két qua luu vao 6 nhg A
A, B la dia chi cic 0 nho.
3.3.3 Toan hang dang 1 dia chi
Dang:
opcode addr2

Dja chi addr2 tham chiéu dén mot 6 nhé hodc mot thanh ghi. Ngoai ra, thanh ghi tich
luy Raee dugce str dung va cé vai tro nhu addrl trong toan hang dang 2 dia chi.

Vi du:
ADDR;,  Rac € Rac+ Rz, Raec cOng véi Ry, két qua luu vao Race.
R7 1a thanh ghi cua CPU.
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ADD B; Racc € Racc + M[B];
Léy ndi dung cua thanh ghi Raec cong véi ndi dung cia 6 nhé B, két qua luu vao Rye.
A la dia chi mét 6 nhd.
3.3.4 Toan hang dang 1,5 dia chi
Dang:
opcode addrl, addr2
Mot dia chi tham chiéu dén mot 6 nhé va dia chi con lai tham chiéu dén mot thanh ghi.
Dang 1,5 dia chi 1a dang todn hang hon hop gitta 6 nhé va thanh ghi.
Vi du:
ADD Ry, A; Ry € Ry + M[A];
Lay noi dung ciia Ry cong ndi dung ctia 6 nhé A, két qua luu vao Ry.
R; 1a thanh ghi cia CPU va A la dia chi 6 nhé.
3.3.5 Toan hang dang 0 dia chi

Toén hang 0 dia chi thuong duge st dung trong cac 1énh thao tac v6i ngan xép: PUSH va
POP nhu minh hoa trén Hinh 20.

1020 1020
: 2C | 1021 2 | 1021
34 | 1022 34| 1022
SP—>» 1023 54| 1023
1024 SP—» 1024

Before After

Stack push operation

8C 1020 8C | 1020

LA DD 1021 _—®_DbD 1021
SP—» 1022 SP 1022

Before After

Stack popr operation
Hinh 20 Thao tac PUSH va POP véi ngan xép

3.4 CAC CHE PQ PIA CHI
3.4.1 Giéi thi¢u vé ché d¢ dia chi
Ché d6 dia chi (Addressing modes) 1a phuong thirc hodc cach thuc CPU t6 chirc cic toan
hang cda 1€nh. Ché d¢ dia chi cho phép CPU kiém tra dang lIénh va tim céc toan hang cua
1énh. SO lugng cac ché d dia chi phu thudc vao thiét ké cia CPU. Sau day 1a mdt s6 che do
dia chi thong dung:

1. Tuc thi (Immediate)

23
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2. Truc tiép (Direct )
3. Gian tiép (indirect )
4. Chi s (Indexed )
5. Tuong ddi (Relative)
MBS té chi tiét ting ché do dia chi duoc thuc hién trong muc 3.4.2. Cac vi du minh hoa cac ché
do dia chi s dung 1énh LOAD (nap) véi dang sau:
LOAD <toan hang dich> <toan hang gbc>
Y nghia: Nap gi4 tri cia <toan hang gbc> vao <toan hang dich>

Hay: <toan hang dich> € <toan hang gdc>

3.4.2 Cac ché dp dia chi
3.4.2.1 Ché d¢ dia chi tirc thi (Immediate)
Trong ché d¢ dia chi tirc thi, gia tri hiang ctia toan hang ngudn (source operand) duoc dit nam
ngay sau ma 1énh, con toan hang dich c6 thé 1a 1 thanh ghi hodc 1 dia chi 6 nhé.
Vi du:
LOAD R1, #1000; R1 < 1000 ; Nap gia tri 1000 vao thanh ghi R1.
LOAD B, #100; MI[B] < 100 ; Nap gia tri 100 vao 6 nh¢d B.
3.4.2.2 Ché do dia chi truc tiép (Direct)
Khac voi ché do dia chi tirc thi, ché d6 dia chi truc tiép sir dung mot hang dé biéu dién dija chi
mot 6 nhd lam mot toan hang. Todn hang con lai c6 thé 1a 1 thanh ghi hoac 1 dia chi 6 nhé.
Vi du:
LOAD R1,1000; R1 < MJ[1000]

Nap ndi dung 6 nhé c6 dia chi 1000 vao thanh ghi R1. Hinh 21 minh hoa viéc tham chiéu
trong ché do dia chi truc tiép & vi du trén. Dia chi 1000 tré dén 6 nhé chira gié tri 200 va
gia tri nay dugc nap vao thanh ghi R;.

Operation Address Memaory
| >
Operand
LOAD R;, 1000 Memory
| »
200
R; € 200

Hinh 21 Tham chiéu véi ché d6 dia chi truc tiép
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Trong ché d6 dia chi gian tiép, mot thanh ghi hodc mét 6 nhé duge st dung dé luu dia chi
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mot 6 nhd lam médt toan hang. Todn hang con lai cé thé 12 mot héng, mot thanh ghi hodc dia

chi mot 6 nhé. Néu thanh ghi dugc st dung dé lwu dia chi 6 nhé ta c6 ché do dia chi gian tiép
qua thanh ghi (register indirect); nguoc lai néu 6 nhé duoc dung dé luu dja chi 6 nhd khac ta
c6 ché do dia chi gian tiép qua 6 nhé (memory indirect).

Vi du:

Gién tiép qua thanh ghi:

LOAD R;, (R);

Rj € M[R]

Nap néi dung 6 nhé co dia chi luu trong thanh ghi R; vao thanh ghi R;.

Gian tiép qua 6 nho:
LOAD R;, (1000);

Ri € M[M[1000]]

Nap ndi dung 6 nhé cé dia chi luu trong 6 nhd 1000 vao thanh ghi R;.

Hinh 22 minh hoa viéc tham chiéu trong ché d6 dia chi gian tiép qua thanh ghi va gian tiép

qua 6 nhé. Co thé thiy rang, ché d6 dia chi gian tiép qua thanh ghi chi yéu cau mot tham

chiéu bd nhé cho mot truy nhéap, con ché do dia chi gian tiép qua 6 nhd phai can t6i hai tham

chiéu bo nhd cho mot truy nhap.

Operation

Register (R;)

Register (R}

> 3300

[
|

Register indirect addressing

Operation

Indirect Address ( 1000)

Hinh 22 Tham chiéu trong ché do dia chi gian tiép

CuuDuongThanCong.com

= 1000

2002

Memory
Operand 3300
Memory
2002
-«
Operand

Memory indirect addressing
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3.4.2.4 Ché do dia chi chi sé (Indexed)
Trong ché d6 dia chi chi sb, dia chi cta 1 toan hang dugc tao thanh boi phép cong gitra 1 héng
va thanh ghi chi s (index register). Toan hang con lai c6 thé 1a mt hang, mot thanh ghi hoac
dia chi mot 6 nho.
Vi du:

LOAD Rj, X(Ring); Ri € M[X+Rind]

X la mot héng va Ring 1a thanh ghi chi sb.

Hinh 23 minh hoa phép tham chiéu trong ché d6 dia chi chi sé.

Operation Value X Memory

Index Register (R, ) + »  operand

Hinh 23 Tham chiéu trong ché d¢ dia chi chi sb

3.4.2.5 Ché d¢ dia chi twong doi (Relative)
Trong ché do dia chi tuong dbi, dia chi cta 1 toan hang dugc tao thanh bdi phép cong gitra 1
hang va bd dém chuong trinh PC (program counter). Toan hang con lai c6 thé 1a mot hang,
mot thanh ghi hoac dia chi mét 6 nhd.
Vi du:

LOAD R;, X(PC); Rj €« M[X+PC]

X 1a mét hang va PC 1a bo dém chuong trinh.

Hinh 24 minh hoa phép tham chiéu trong ché d¢ dia chi chi sé.

Memory

Operation Value X

Program Counter (PC) + > operand

Hinh 24 Tham chiéu trong ché d¢ dia chi twong dbi
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3.5 MOT SO DANG LENH THONG DUNG
Phu thudc thiét ké CPU, tap 1énh caa CPU c6 thé c6 sé luong cac 1énh rit khac nhau, tir vai
chuc 1énh dén vai tram 1€nh. Tuy nhién, mdt hau hét céc tap 1€énh may tinh thuong bao gom
cac nhom 1énh co so sau: (1) Céac 1énh véan chuyén dir liéu (Data Movement Instructions), (2)
Céc 1énh toan hoc va logic (Arithmetic and Logical Instructions), (3) Cac 1énh diéu khién
chuong trinh (Control/Sequencing Instructions) va (4) Cac lénh vao ra (Input/Output
Instructions). Phan tiép theo ctia myc nay trinh bay mét s6 1énh théng dung thudc cac nhoém
1énh ké trén.
3.5.1 Cac 1énh vén chuyén dir liéu
Cac lénh van chuyén dir liéu van chuyén dwr li¢u gitra cac bo phan ciia may tinh. Cu thé, van
chuyén dir liéu gitra cac thanh ghi ciia CPU, nap dit liéu tir cAC 6 nhé vé c4c thanh ghi ctia
CPU va nguoc lai ghi dit liéu tir cac thanh ghi ra cac 6 nhd. Ngoai ra, dit lidu cling c6 thé
duoc van chuyén gitra cac 6 nhé trong bd nhd trong.
Vidu:
Van chuyén dif liéu giita cac thanh ghi ctia CPU:
MOVE R;, R;; Ri € R;
Chuyén (sao chép) ndi dung ciia thanh ghi R; sang thanh ghi R;.
Van chuyén dir liéu gitra 1 thanh ghi cia CPU va mdt 6 nho:
MOVE 1000, R;; M[1000] €« R;
Luu ndi dung cua thanh ghi Rj vao 6 nhé ¢6 dia chi 1000.
Van chuyén dir liéu gitra cac 6 nho:
MOVE 1000, (R;); M[1000] €« M[Rj]
Chuyén (sao chép) noi dung ciia 6 nhé c6 dia chi chira trong thanh ghi Rj sang s6 nhé
c0 dia chi 1000.

Mt 56 1énh vin chuyén div ligu thong dung

Tén Iénh | Y nghia

MOVE Chuyén dif liéu gitta thanh ghi — thanh ghi, 6 nhé - thanh ghi va 6 nhé - 6 nhé.
LOAD Nap ndi dung 1 6 nhé vao 1 thanh ghi.
STORE Luu ndi dung 1 thanh ghi ra 1 6 nhé.

PUSH Day dir liéu vao ngan xép.

POP L4y dit liéu ra khoi ngan xép.

3.5.2 Cac 1énh toan hoc va logic

Céac 1énh tinh toan sb hoc va logic dugc su dung dé thuc hién cac thao tac tinh toan trén ndi
dung cac thanh ghi va / hodc ndi dung cac 6 nhd. Céc 1énh tinh toan hd trg hau hét cac phép
toan s6 hoc thong dung nhu cong, trir, nhan, chia cac sb nguyén va cac phép toan logic, nhu
phu dinh, va, hodac, hoac loai tru.
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Vidu:
Lénh cong:
ADD Ry, Ry, R3; Ri < R;+R3
Cong ndi dung 2 thanh ghi R, va Rs, Két qua luu vao thanh ghi R;.
ADD A, B, C; M[A] € M[B] + M[C]

Cong ndi dung 2 6 nhd B va C, két qua lwu vao 6 nhé A.
Lénh tru:

SUBSTRACT Ry, Ry, R3; R; € R, - Rs

Lay noi dung thanh ghi R, trir di ndi dung thanh ghi Rs, két qua luu vao thanh ghi Ry.
Lénh logic:

NOT Ry; R; € I(Ry)

Lay gia tri dao (phu dinh) cta ndi dung thanh ghi Ry.

ANDRy, Ry, R1€Ri®R;

Nhan bit ndi dung 2 thanh ghi Ry va Ry, két qua luu vao Rj.

Mt 56 Iénh tinh toan va logic thong dung

Tén lénh Y nghia

ADD Cong céc toan hang

SUBSTRACT | Trur c4c toan hang
MULTIPLY Nhan céc toan hang
DIVIDE Chia céc toan hang
INCREMENT | Tang mot don vi
DECREMENT | Giam mdt don vi

NOT Phu dinh bit

AND Phép va (nhan) bit

OR Phép hodc (cong) bit

XOR Phép hodc loai trur bit

COMPARE So sanh 2 toan hang

SHIFT Phép dich bit (dich trai, dich phai)
ROTATE Phép quay bit (quay trai, quay phai)

3.5.3 Cic 1énh diéu khién chwong trinh

Céc 1énh diéu khién chuong trinh dugc st dung dé thay ddi trat tu thuc hién cac 1énh khac
trong chuong trinh hay 1am thay dbi logic chuong trinh. Day 1a nhom Iénh gy ra cac ré
nhanh (branching), hodc nhdy (jumping) lam cho qua trinh thuc hién chuong trinh phtrc tap
hon. Mot trong cac dic tinh cia cac 1énh nay 1a ching 1am thay d6i ndi dung cua bo dém
chuong trinh PC — noi chtra dia chi 6 nhé chira 1¢nh tiép theo duoc thuc hién, c6 nghia la yéu

28

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3- Tap lénh may tinh

ciu CPU thyc hién chuong trinh tir mét vi tri mai thay vi thuc hién 1énh ké tiép 1énh dang
thue hién. Cac 1énh diéu khién chwong trinh str dung cac ¢ ciia ALU (luu trong thanh ghi co
FR) dé xac dinh diéu kién r& nhanh hodc nhay. C6 thé chia cac 1énh diéu khién chuong trinh
thanh 3 loai chinh sau:

» Céic 1énh nhdy / r& nhanh co6 diéu kién (CONDITIONAL BRANCHING/
CONDITIONAL JUMP);

= Cac lénh nhay/ r& nhanh khéng diéu kién (UNCONDITIONAL BRANCHING /
JUMP);

= Céac lénh goi thuc hién (CALL) va tré vé (RETURN) tir chuong trinh con.
Vi du: Cong ndi dung 100 6 nhd canh nhau, bit dau tir dia chi 1000. Két qua luu vao Ro.
LOAD Ry, #100;  R; € 100
LOAD Ry, #1000; R, € 1000
LOAD Ry, #0; Ro € 0
Loop: ADD Ry, (Ry); Ro € Ro + M[R2]
INCREMENT Ry; R, € Rp+1
DECREMENTR;; R; € R;—1
BRANCH-IF-GREATER-THAN Loop;

; Quay lai thyc hién 1énh sau nhan Loop néu Ry con 16m hon 0.

Mt s6 Iénh diéu khién chwong trinh thong dung

Tén 1énh Y nghia

BRANCH-IF-CONDITION | Chuyén dén thyc hién 1énh & dia chi mé&i néu diéu kién la
dang.

JUMP Chuyén dén thyc hién 1énh & dia chi moi.

CALL Chuyén dén thuc hién chuong trinh con.

RETURN Tré vé (tir chuwong trinh con) thuc hién tiép chuong trinh
goi.

3.5.4 Cac 1énh vao ra

Céc 1énh vao ra (I/O instructions) dugc sir dung dé van chuyén dir lidu gitra may tinh va cac
thiét bi ngoai vi. Cac thiét bi ngoai vi giao tiép voi may tinh thong qua cac cong VAo ra
chuyén dung (10 dedicated ports). Mdi cong vao ra duoc gan mot dia chi riéng biét. Cé hai
Iénh vao ra co ban:

= INPUT: st dung dé chuyén dit liéu tir thiét bi vao (input devices) dén CPU;
= OUTPUT: sir dung dé chuyén dir liéu tir CPU dén thiét bi ra (output devices).
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3.6 GIOI THIEU CO CHE ONG LENH (PIPELINE)

3.6.1 Giéi thi¢u co ché 6ng Iénh

Co ché dng 1énh (pipeline) hay con goi 14 co ché thuc hién xen k& cac 1énh cua chwong trinh
12 mot phuong phap thuc hién 1énh tién tién, cho phép dong thoi thuc hién nhiéu 1énh, giam
thoi gian trung binh thuc hién méi 1énh va nhu vay ting dugc hiéu ning xur 1y 1énh ctiia CPU.
Viéc thuc hién 1énh duoc chia thanh mét sd giai doan va mdi giai doan dugc thuc thi boi mot
don vi chtrc nang khac nhau cia CPU. Nho vay CPU c6 thé tan dung t6i da ning luc xir 1y cua
cac don vi chirc nang cua minh, giam thoi gian cho cho tirng don vi chirc nang.

| IF [1ID[=] MEM |wB
|/ |F||D]:[MEM_'WB}

IF| 1D | MEM | WB|
t (a) Khéng pipeline

IF | ID | EX |MEM
| IF | ID | EX WB
o IF | ID MEM| WB
IF EX |[MEM| WB
ID | EX [MEM| WB

(b) Co pipeline
Hinh 25 Thyc hién 1énh (a) khong pipeline va (b) ¢ pipeline

Hinh 25 minh hoa co ché thuc hién 1énh (a) khong pipeline va (b) co pipeline. Trong d6, viéc
thyc hién Iénh dugc chia thanh 5 giai doan:

= [Instruction Fetch - IF: Boc 1énh tir bo nhd (hoac cache);

= Instruction Decode - ID: giai ma 1énh va doc cac toan hang;

» Execute - EX: thuc hién 1énh; néu 1a [énh truy nhap bd nhd: tinh toan dia chi bo nhé;

= Memory Access - MEM: Poc/ghi bd nhé; no-op néu khong truy nhap bd nhé; no-op la

giai doan cho, tiéu ton thoi gian CPU, nhung khong thuc hién thao tac c6 nghia;

= Write Back - WB: Ghi két qua vao cac thanh ghi.
C6 thé thiy, v6i co ché thuc hién khong pipeline, tai mdi thoi diém chi c6 mot 1énh duoc thyc
hién va chi ¢c6 mot don vi chirc nang cia CPU lam viéc, cac don vi chirc nang khac trong
trang thai cho. Nguoc lai, véi co ché thuc hién c6 pipeline, c6 nhiéu lénh déng thoi duoc thuc
hién gbi nhau trong CPU va hau hét cac don vi chirc ning cua CPU lién tuc tham gia vao qua
trinh xtr 1y 1énh. S6 luong 1énh duoc xir Iy dong thoi dung bang sb giai doan thuc hién 1énh.
Véi 5 giai doan thuc hién 1énh, dé xir Iy 5 1énh, CPU can 9 nhip déng hd véi co ché thuc hién
co pipeline, trong khi CPU can dén 25 nhip déng hd dé thuc hién 5 1énh véi co ché thuc hién
khong pipeline. Hinh 26 minh hoa viéc cic don vi chirc ning ciia CPU phdi hop thyc hién
1énh trong co ché pipeline.
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Viéc lua chon sb giai doan thyc hién I¢nh sao cho phu hop 1a mot trong cac van dé quan trong
ctia co ché dng 1énh. V& mat Iy thuyét, thoi gian thuc hién 1énh trung binh s& giam khi ting sb
giai doan thyc hi¢én 1énh. Cho dén hién nay, khong c6 cau tra 101 chinh xac vé $6 giai doan
thue hién 1énh t6i wvu ma nd phu thude nhiéu vao thiét ké cia CPU. Véi cac CPU cii (ho Intel
80x86 va twong duong) sb giai doan 13 3 dén 5. Vi cac CPU Intel Pentium III va Pentium M,
Core Duo, Core 2 Duo sé giai doan 1a khoang 10 dén 15. Riéng ho Intel Pentium IV c6 s6 giai
doan vao khoang 20 va ca biét phién ban Intel Pentium IV Prescott chia viéc thuc hién 1énh
thanh 31 giai doan.

Instruction Elnstr. Decode Execute Memory Write
Fetch ' Req. Fetch *  Addr. Calc : Access 1 Back
Next PC 7]  wexsearc |T]  mestsearc | ]
RS1
RSZ
— é‘ i
- -
T el
o I
q E = ﬂ g
= —p — ~— ]
° . 3 .
(B
L (=]
Irrieri gj
3
My b g
= = - ._| &

Hinh 26 Thuc hién 1énh theo co ché pipeline v6i cac don vi chirc ning ciia CPU

3.6.2 Céc vin dé ciia co ché 6ng I¢nh va huéng giai quyét

Nhu d trinh bay, co ché 6ng 1énh giup giam thoi gian trung binh thyc hién ting 1énh va ting
dang ké hiéu suat xtr 1y 1énh cia CPU. Tuy nhién, co ché éng lénh ciing gip phai mot s6 van
dé lam giam hi¢u suét thuc hién 1énh. Tuu chung, c6 ba van dé thuong gap véi co ché 6ng
1énh: (1) Véan d& xung dot tai nguyén (resource conflicts), (2) Van dé tranh chap di liéu (Data
hazards) va (3) Van dé nay sinh do cac 1énh r& nhanh (Branch instructions). Trong pham vi
ctia bai giang nay, hudng giai quyét cac van dé cua co ché 6ng 1énh chi dimg ¢ mirc gi6i thiéu
phuong phéap.

3.6.2.1 Vdn dé xung dot tai nguyén

Van @& xung dot tai nguyén xay ra khi hé thong khong cung cdp du tai nguyén phan cimg
phuc vu CPU thyuc hién dong thoi nhidu I1énh trong co ché dng 1énh. Hai xung dot tai nguyén
thuong gap nhat 14 xung dot truy cdp bd nhd va xung dot truy cap cac thanh ghi. Gia sir bo
nhé chi hd tro mot truy cap tai moi thoi diém va néu tai cung mat thoi diém, c6 hai yéu cau
truy cap b nho déng thoi tir 2 Iénh duoc thuc hién trong 6ng 1énh (doc 1€nh — tai giai doan IF
va doc dir liéu — tai giai doan ID) s& nay sinh xung dot. Diéu twong tu ciing c6 thé xay ra voi
cac thanh ghi khi c6 2 hay nhiéu 1énh dang thuc hién dong yéu cau doc/ghi ciing mot thanh
ghi.
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Giai phap t6i uu cho van dé& xung dot tai nguyén 13 ning cao ning luc phuc vu cta cac tai
nguyén phan ctng. V4i xung dot truy cap bo nhé cé thé sir dung hé thong nhé hd tro nhiéu
Iénh doc ghi déng thoi, hodc st dung cac bd nhé tién tién nhu bd nhé cache. Véi xung dot
truy cap cac thanh ghi, giai phap 1a ting s6 luong thanh ghi vat 1y va c6 co ché cp phat thanh
ghi linh hoat khi thuc hién cac Iénh.

3.6.2.2 Vdn dé tranh chdp dir liéu

Tranh chip dir liéu ciing 12 mot trong cac van dé 16n cia co ché éng 1énh va tranh chip dit
lidu kiéu doc sau khi ghi (RAW — Read After Write) 1a dang xung dot dir liéu hay gip nhét.
Dé hiéu rd tranh chép dir liéu kiéu RAW, ta xem xét hai 1énh sau:

ADD Ry, Ry, R3; R; € R, + R3 (1)
SUB R4, Rl, Rz, R4 < R]_ + Rz (2)
t 1 2 3 4 5 B 7 8 9
ADD IF ID EX <«— ADD ghi R1
SuB IF
SUB doc R1

ADD IF ID EX MEM “u( /
SuB IF STALL | STALL | STALL EX MEM WwB

Hinh 27 Tranh chép dir liéu kiéu RAW

Hinh 27 minh hoa tranh chép dit liéu kiéu RAW giita hai 1énh ADD va SUB duoc thuc hién
ké nhau trong co ché éng Iénh. C6 thé thiy 1énh SUB st dung két qua ctia 1énh ADD (thanh
ghi Ry 1a két qua cia ADD va la dau vao cho SUB) va nhu vay hai 1énh c6 sy phu thudc dir
liéu. Tuy nhién, Iénh SUB doc thanh ghi R; tai giai doan gidi ma (ID), trude khi 1énh ADD
ghi két qua vao thanh ghi Ry & giai doan luu két qua (WB). Nhu vay, gia tri SUB doc dugc tir
thanh ghi Ry 1a gia tri cii, khong phai 1a két qua tao ra boi ADD. Dé SUB doc dugc gia tri moi
nhét cua Ry, giai doan ID cua SUB phai 1ui 3 nhip, dén vi tri giai doan WB cia ADD két thuc.
C6 mét s giai phap cho van dé tranh chap dir liéu kiéu RAW. Cy thé:
1. Nhan dang tranh chép RAW khi n6 dién ra;
2. Khi tranh chdp RAW xay ra, tam dimg (stall) 6ng 1énh cho dén khi 1énh phia trudc
hoan tat giai doan WB;
3. Cb thé st dung trinh bién dich (compiler) dé nhan dang tranh chép RAW va thuc hién:
= Chén thém céc 1énh NO-OP vio giita cac 1énh c6 thé giy ra tranh chip RAW;
NO-OP 1a 1énh rdng, khong thuc hién tac vu hiru ich ma chi tiéu ton thoi gian CPU.
= Thay dbi trat ty cac 1énh trong chuong trinh va chén cac 1énh doc 1ap vao giita cac
1énh c6 thé gay ra tranh chap RAW;
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Muc dich cua ca hai phuong phap ké trén 13 1ui viéc thuc hién 1énh gy tranh chap dir
liéu cho dén khi 1énh trudce nd hoan tat viéc luu két qua.
4. St dung phan cimg dé nhan dang tranh chap RAW va du doan trude gia tri dit liéu phu
thudc.
Hinh 28 minh hoa giai phap khic phuc tranh chdp RAW bang cach chén thém cac 1énh
NO-OP. Hinh 29 minh hoa giai phap khic phuc tranh chdp RAW bang cach chén thém cac
Iénh ddc 1ap voi hai 1€nh c6 tranh chép. Céc Iénh doc 1ap co thé ¢o duge béng cach thay doi
trat tu thuc hién céac 1énh cua chuong trinh ma khong thay doi két qua thyc hién no. Ciling co
thé str dung giai phap két hop chén NO-OP va 1énh doc lap.

t 1 2 3 4 5 B 7 g 9
ADD IF ID EX MEM i
NO-OP NO-OP | NO-OP | NO-OP | NO-OP | NO-OP
NO-OP NO-OP | NO-OP | NO-OP | NO-OP | NO-OP
NO-OP NO-OP | NO-OP | NO-OP | NO-OP | NO-OP
SuB L- EX MEM wB

Hinh 28 Khic phuc tranh chip RAW bang chén thém NO-OP

t 1 2 3 4 5 6 7 g 9
ADD R1, R1, R3 IF ID EX MEM ; -=
LOAD R4, [1000] IF ID EX MEM wB
ADD R3, 500 IF ID EX MEM wB
STORE [2000], R6 IF ID EX MEM wB
SUB R4, R1, R2 L- EX MEM WB
.

Hinh 29 Khic phuc tranh chép RAW béng chén cac 1énh doc lap

3.6.2.3 Vin dé nay sinh do cdc lénh ré nhanh

Theo théng ké, ty 1& cac 1énh r& nhanh trong chuong trinh khoang 10-30%. Do 1énh r& nhanh
thay ddi noi dung cua bd dém chuong trinh, chung co thé phé v tién trinh thuc hién tuan tu
cac Iénh trong éng 1énh vi 1énh duge thuc hién sau 1énh r& nhanh c6 thé khong phai 1a 1énh
lién sau n6 ma la mot 1énh & vi tri khac. Nhu vay, do kiéu thuc hién géi dau, cac lénh lién sau
1énh r& nhanh da duoc nap va thyc hién do dang trong trong 6ng 1énh sé& bi dy ra lam cho 6ng
1énh bi trong rdng va hé théng phai bat diu nap méi cac 1énh tir dia chi dich r& nhanh. Hinh 30
minh hoa véan dé nay sinh trong 6ng Iénh do 1énh ré€ nhanh. Cac 1énh sau 1énh ré nhanh LOAD
va ADD bi déy ra va hé théng nap mai céac 1€nh tir dia chi dich r&€ nhanh 1000.

33

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3- Tap lénh may tinh

t 1 2 3 4 5 6 7 g 9
JUMP [1000] IF - MEM wB
LOAD R4, [00FF] IF ID EX MEM WB
ADD R3, 500 IF ID EX MEM WB

JUMP [1000] IF - MEM wB

1000: ADD R6, 2000 IF ID EX MEM WB

LOAD R?, [03FF] IF ID EX MEM WB

Hinh 30 Vén dé nay sinh do 1énh r& nhanh

C6 nhiéu giai phap khic phuc cac van dé nay sinh do cac 1énh r& nhanh, nhu sir dung dich r&
nhanh (branch targets), lam cham ré€ nhanh (delayed branching) va du doan r& nhanh (branch
prediction). Tai lidu nay chi gidi thiéu phuwong phap 1am chdm r& nhanh. Y tudng chinh cia
phuong phap lam cham r&€ nhanh la 1énh r€ nhanh s& khong gay ra su r& nhanh tirc thi ma
duge 1am “trd” mot s6 chu ky, phu thudc vao chiéu dai ciia ong lénh. Phuong phap nay cho
hiéu qua kh4 t6t voi cac dng 1énh ngan, thuong 13 2 giai doan va véi rang budc 1énh ngay sau
1énh r& nhanh ludn dugc thuc hién, khong phu thudc vao két qua cta 1énh r& nhanh. Cach thuc
hién cua phuong phap cham r€ nhanh la chen thém mot Iénh NO-OP hodac mdt 1énh doc lap
vao ngay sau 1énh r& nhanh. Hinh 31 minh hoa van dé nay sinh do 1énh r& nhanh c6 diéu kién
JNE (nhay néu R1 khéng bang 0), giai phap chén mot 1énh NO-OP hodc mét 1énh doc lap vao
sau 1énh nhay dé khac phuc.

ADD R2, R3, R4 IF EX

CMP R1,0 IF EX

JNE somewhere IF

SUB R5, R6, R7 STALL IF EX
ADD R2, R3, R4 IF EX

CMP R1,0 IF EX

JNE somewhere IF

NO-OP NO-OP | NO-OP

SUB R3, R6, R7 IF EX
CMP R1,0 IF EX

JNE somewhere IF

ADD R2, R3, R4 IF EX

SUB R3, R6, R7 IF EX

Hinh 31 Khic phuc van dé 1énh r& nhanh bang cach chén NO-OP hoic 1énh doc 1ap
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3.7 CAU HOI ON TAP
1. Khai niém I€nh va tap I¢nh? Chu ky I¢nh va céc giai doan thuc hién 1énh.
Dang 1€nh va cac dang dia chi toan hang.
Khai niém ché do dia chi va cac ché do dia chi.
Néu mot sb dang 1énh thong dung.
Nguyén 1y hoat dong cua co ché éng 1énh cia CPU?

S T

Céc van dé cua co ché ong I¢nh cua CPU va hudng khac phuc.
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CHUONG 4 BO NHO TRONG

4.1 PHAN LOAI BO NHO MAY TINH

4.1.1 Phéan loai by nhé

B6 nhé may tinh gdm nhiéu thanh phan véi téc d6 truy cép va va dung luong khac nhau dugc
két hop v6i nhau tao thanh hé thong nhé. Cé nhiéu cach phan loai bd nhé may tinh. Tyu
chung, co thé chia bo nhé may tinh dya trén ba ti€u chi: (1) kiéu truy cap, (2) kha nang duy tri
dir liéu va (3) cong nghé ché tao.

Dua trén kiéu truy cép, co thé chia bo nhé may tinh thanh ba loai: Bo nh¢ truy cap tudn tu
(Serial Access Memory - SAM), bo nhé truy nhap ngau nhién (Random Access Memory -
RAM), va bo nhé chi doc (Read Only Memory - ROM). Trong b nhé truy cip tudn tu, cac 6
nhé duoc truy cip mot cach tuan tu, co nghia 1a mudn truy cap dén 6 nhé sau phai duyét qua
6 nhd trude n6. Tde do truy cap cac 6 nhé co vi tri khac nhau 1a khong giéng nhau. Nguoc lai,
trong bo nhd truy nhap ngau nhién, cic 6 nhd ¢ thé duoc truy cap ngiu nhién, khong theo
mot trat tu dinh trude. Voi bd nhd chi doc, théng tin duoc ghi vao bd nhd mot 1an nho mot
thiét bi dic biét va sau d6 chi c6 thé doc ra.

Dua trén kha nang duy tri dit liéu, c6 hai loai bo nhé: bd nhé 6n dinh (Non-volatile memory)
va bo nhd khong 6n dinh (Volatile memory). Bo nhé 6n dinh c6 kha nang duy tri dit liéu ké ca
khi khong c6 ngué)n nudi. Dai dién tiéu biéu cho bd nhd 6n dinh 13 bd nhé ROM. Nguoc lai,
thdng tin trong bo nhé khong on dinh chi ton tai khi c6 ngudn nudi va s& mat khi mat nguon
nudi. Pai dién tiéu biéu cho bd nhé khong 6n dinh 13 bd nhé RAM.

Dua trén cong nghé ché tao, c6 ba loai bo nhé: bd nhd ban dan (Semiconductor memory), bo
nhé tir tinh (Magnetic memory), bd nhé quang hoc (Optical memory). Bd nhé ban dan duge
ché tao bing vat liéu ban dan, thuong co tdc do truy cap rét cao, nhung gia thanh dit. Dai dién
cho bd nhd ban dan 1a bd nhd ROM va RAM. B0 nhé tur tinh 12 bo nhé dua trén tir tinh cua
cac vat lidu c6 kha niang nhiém tir dé Iuu trir va doc / ghi thong tin. Pai dién cho bo nhd tr
tinh 1a cac loai dia tir (dia mém, dia ctrng) va bang tir. B6 nhd quang hoc 14 bd nhé hoat dong
dua trén cac nguyén 1y quang — dién. Pai dién cho by nhd quang hoc 1a céac loai dia quang,
nhu dia CD, DVD,...

4.1.2 Té chire mach nhé

Mot mach nhé (memory chip) thudong gom nhiéu 6 nhé (memory cells) duge t6 chirc thanh
mot ma tran nho gém mot sd hang va mot s6 cot. Hinh 32 minh hoa t6 chirc mdt mach nhé
RAM. Ngoai ma tran nhg g@)m cac 60 nho, mach nhd con gém cac duong dia chi (Address
lines), bo giai ma dia chi (Address decoder), cac duong dir li¢u (Data lines) va cac tin hi¢u
diéu khién nhu tin hiéu chon mach (Chip select - CS), tin hiéu cho phép doc (Read enable -
RE) va tin hiéu cho phép ghi (Write enable - WE).

Céac duong dia chi 1a mot tip cac chan tin hidu két ndi v6i bus dia chi nhan céc tin hiéu dija chi
0 nho tor CPU. Bo giai ma dia chi gidi ma céc tin hi¢u dia chi 6 nhé thanh cac dia chi hang va
cOt dé co thé chon ra duoc 6 nhé. Cac duong dir liéu 1a mdt tap cac chan tin hi¢u két ndi vai
bus dit li¢u dé nhan tin hiéu dit liéu tir CPU va gui tin higu dit liéu doc dugc tir 6 nhé vé CPU.
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Address Chin
lines [ !
select
A D “_
g o Write
¢ - enable
r o P
e d [™
s e | Read
s r enable
— l—

AR AR

—
—~

Data lines

Hinh 32 T chitc mach nhé

Céc tin hiéu diéu khién c6 nhiém vu diéu khién hoat dong cua mach nh¢ theo cac tin hi¢u 1énh
gui dén tir CPU. Tin hiéu chon mach CS cho phép kich hoat mach nhé lam viéc véi CPU khi
CS = 0. Thong thuong, tai mdi thoi diém chi c6 mdt mach nhé duge chon kich hoat lam viée
voi1 CPU, con cac mach khac ¢ trang thai khong dugce kich hoat. Tin hiéu cho phép ghi WE =
0 s& cho phép ghi thong tin vao cac 6 nhd trong mot dong. Tuong tu, tin hi€éu cho phép doc
RD = 0 s& cho phép doc dir liéu tir cac 6 nhd trong mot dong.

4.2 CAU TRUC PHAN CAP BQ NHO MAY TiNH

4.2.1 Gi6i thiéu cau triic phan cip hé thong nhé

Hau hét hé théng nh¢ trong céac thiét bi tinh toan hién dai dugc td chire theo ciu trac phan cép
(hierachical structure). Cau trac phan cap khong chi duge sir dung trong cac hé théng nhé ma
n6 con sir dung rong rai trong doi séng xa hoi, nhu céu triic t6 chirc cic co quan nha nudc,
doanh nghiép va ca cac truong hoc. Hinh 33 minh hoa cau tric phan cip hé thong nhd, gdm
cac phan chinh: cac thanh ghi cia CPU (CPU Registers), bd nhé cache (Cache), bo nhé chinh
(Main Memory) va b nhé ngoai (Secondary / Tertiary Storage).

CPU Registers

l

A / Cache \
Latency
/ Main Memory \ Bandwidth

/ Secondary Storage (Disk) \

Speed -
Cost per bit / TertiaryStorage (Tape) \

<«—— C(Capacity (megabytes) ——»

Hinh 33 C4u trtic phan cdp hé théng nhé
37
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Access type Capacity Latency Bandwidth  Cost/MB
CPU registers Random 64-1024 bytes  1-10ns System clock  High
rate
Cache memory Random 8-512 KB 15-20 ns 10-20 MB/s  $500
Main memory Random 16-512 MB 30-50 ns 1-2 MB/s $20-50
Disk memory Direct 1-20 GB 10-30 ms 1-2 MB/s 50.25
Tape memory Sequential 1-20 TB 30-10,000 ms  1-2 MB/s 50.025

Hinh 34 Dung lugng, thoi gian truy cdp va gia thanh cac loai by nhd

Trong cdu trac phan cdp hé thdng nhd, dung luong cac thanh phan ting theo chibu tir cac
thanh ghi cia CPU dén bd nhé ngoai. Nguoc lai, tc do truy nhip hay bang thong va gia
thanh mot don vi nh¢ tang theo chiéu tir bo nhé ngoai dén cac thanh ghi cua CPU. Nhu vay,
cac thanh ghi ciia CPU c6 dung lugng nhé nhat nhung c6 téc d6 truy cap nhanh nhét va ciing
c¢6 gia thanh cao nhit. B nhé ngoai ¢6 dung lugng 16n nhét, nhung téc d6 truy cap thdp nhét.
Bu lai, bd nhd ngoai c6 gia thanh ré nén co6 thé duoc sir dung voi dung luong 16n.

Céc thanh ghi dugc tich hop trong CPU va thudng hoat dong theo tan sb lam viéc caa CPU,
nén dat tbc do truy cdp rat cao. Tuy nhién, do khong gian trong CPU rat han ché nén tong
dung lugng cta cac thanh ghi 1a kha nho, chi khoang vai chuc byte dén vai kilobyte. Céc
thanh ghi thuong duoc st dung dé luu toan hang dau vao va két qua dau ra cua cac 1énh phuc
vu CPU lam viéc.

Bo nhd cache co6 dung luong tuwong ddi nho, khoang tir vai chuc kilobyte dén vai chuc
megabyte (khoang 64KB dén 32MB véi cac may tinh hién nay). Tdc do truy cip cache cao,
nhung gia thanh con kha dat. Cache dugc coi 1a bo nhé “thong minh” do c6 kha nang doan
trude duge nhu cau 1énh va dit liéu cia CPU. Cache “doan” va tai trude cac 1énh va dit liéu
CPU can sir dung tir bd nhd chinh, nho vay giap CPU giam thoi gian truy cap hé thong nho,
tang toc do xir 1y.

B6 nhd chinh gdm c¢6 bd nhd ROM va bo nhéd RAM, c¢6 dung luong kha 16n (khoang tir
256MB dén 4GB véi cac hé thdng 32 bit), nhung toc do truy cap twong d6i cham so voi
cache. Gia thanh by nhé chinh twong d6i thap nén c6 thé sir dung v6i dung luong 16m. B nhd
chinh dugc str dung dé Iuyu 1énh va dir liéu cia hé thong va clia ngudi ding.

Bo nhé ngoai hay bd nhé thir cap, gdm céc loai dia tir, dia quang va bang tir. B4 nhd ngoai
thudng c6 dung luong rat 16n, khoang 20GB dén 1000GB, nhung tc do truy cap rit cham.
Bd nhd ngoai ¢ uu diém la gia thanh ré va thuong dugc sir dung dé luu trir dir lidu lau dai
dudi dang cac tép (files).

4.2.2 Vai tro ciia ciu tric phan cip hé théng nhé

Khong hoan toan giéng véi vai trd ciia cAu trac phan cip trong cac co quan va doanh nghiép
1a “chia dé tri”, c4u triic phan cap trong hé théng nhé ¢ hai vai tro chinh: (1) ting hiéu ning
hé thong théng qua viéc giam thoi gian truy cdp cac 6 nhé va (2) giam gia thanh san xuét.

S& di cau tric phéan cap trong hé thong nhé 6 thé gitp tang hiéu nang hé théng 1a do no giup
dung hoa duge CPU c¢6 toe d6 cao va phan bd nhd chinh va bd nhd ngoai ¢6 toe do thap. CPU
s€ chu yéu truc tiép truy cap bo nhd cache co tdc d6 cao, va cache s& ¢6 nhiém vu chuyén
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trude cac dit liéu can thiét vé tir bd nhd chinh. Nho vdy, CPU s& khong phai thuong xuyén
truy cap truc tiép bo nhd chinh va bd nhd ngoai dé tim dit liéu — céc thao tac tdn nhiéu thoi
gian do cac bd nhd nay cé tdc do cham. Nhu vdy, c6 thé noi ring, thoi gian trung binh CPU
truy nhap dir liéu tr h¢ théng nhd tiém cén thoi gian truy nhap bo nhd cache.

Cung véi viée co thé gitip cai thién hiéu ning, cdu trac phan cép trong hé thdng nhd co thé
gilip giam gi4 thanh ché tao hé thong. Co s& chinh 1a trong hé théng nhd phan cap, cac thanh
phan c6 tdc d6 cao va dit tién duoc st dung voi dung lwong rat nhd, con cac thanh phan cé
tbc do thdp va ré tién dugc sir dung véi dung lugng 16n hon. Nho vay c6 thé giam duogc gid
thanh ché tao hé théng nhé ma van dam bao duge tde dd cao cho ca hé théng. Néu ta c6 hai
hé théng nh¢ hoat déng véi cung tde d6 thi hé thdng nhé phan cip s& c6 gia thanh thip hon.

4.3 BQO NHO ROM VA RAM
4.3.1 B nhé ROM

ROM (Read Only Memory) 1a bd nhé chi doc, c6 nghia la thong tin luu trit trong ROM chi c6
thé doc ra ma khong duogc ghi vao. Trén thyc té, viéc ghi thong tin vao ROM chi c6 thé dugc
thuc hién bang céac thiét bi chuyén dung hodc phwong phap dic biét. Thdng tin trong ROM
thuong duoc cac nha san xuat ghi sin, gdm cac thong tin vé hé thdng nhu thong tin vé cau
hinh may va hé thdng cac moé dun phan mém phuc vu viée vao ra co sé (BIOS - Basic Input
Output System). ROM thudc loai bé nhé ban dan va 1a b nhé 6 dinh - thong tin trong ROM
van duogc duy tri ké ca khi khong c6 ngudn dién nuéi. Hinh 35 minh hoa vi mach nhé ROM-
BIOS dugc gan trén bang mach chinh.

AMIBIOS

.‘A AMERICAN MEGATRENDS '

60X EISABIOS

§ AA0135939

Hinh 35 Vi mach nhé ROM-BIOS

Qué trinh phat trién ROM d3 trai qua nhiéu thé hé. ROM cac thé h¢ dau tién hay con goi 1a
ROM nguyén thuy (Ordinary ROM) sir dung tia cuc tim dé ghi thong tin. Trong thé hé tiép
theo - ROM c¢6 thé 1ap trinh duge (PROM - Programmable ROM), thong tin ¢6 thé duoc ghi
vao PROM nho mot thiét bi dic biét goi 1a b lap trinh PROM. Tién thém mét budc, véi
ROM c6 thé 1ap trinh va xo4a dugc (EPROM - Erasable programmable read-only memory),
thong tin trong EPROM c6 thé xoa duoc sir dung tia cyc tim c6 cuong do cao. Ké tiép
EPROM, EEPROM (Electrically Erasable PROM) 14 loai ROM tién tién nhat hién nay.
EEPROM c6 thé xo4 duoc bang dién va c6 thé ghi duoc thong tin str dung phan mém chuyén
dung. Bo nh¢ Flash 1a mot dang bdo nhé EEPROM duoge dung phd bién lam thiét bi luu triv
trong céc thiét bi cam tay. Flash c6 toc d6 doc ghi thong tin nhanh hon EEPROM va thdng tin
duoc doc ghi theo ting khoi.
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4.3.2 B6 nhé RAM

B nhé RAM duge ché tao theo cong nghé ban dan va thudc loai bo nhé khong on dinh, tic
1a, thong tin trong RAM chi tdn tai khi co nguén dién nudi va méat khi khong con ngué)n dién
nudi. RAM 14 bd nhé cho phép truy cdp ngau nhién — cac 6 nhé cia RAM c6 thé duoc truy
cdp mot cach ngiu nhién khong theo trat tw nao va tdc truy cap cac 6 nhd 1a twong duong
nhau. RAM thudng c6 dung lwong 16n hon nhiéu so véi ROM va thudng duoc sit dung dé luu
trit cic thong tin cta hé théng va cua nguoi ding.

C6 hai loai RAM co ban: RAM tinh (Static RAM hay SRAM) va RAM dong (Dynamic RAM
hay DRAM). Mdi bit RAM tinh ciu tao dua trén mot mach ldt (flip flop) — con goi 1 mach
trigo lwéng on (bistable latching circuit). Thong tin trong SRAM luén 6n dinh va khong phai
“lam twoi” dinh ky. Tc d6 truy nhdp SRAM ciing nhanh hon nhiéu so v6i DRAM. Nguoc
lai, mdi bit DRAM ciu tao dua trén mot tu dién. Do ban chét cua tu dién ludn cd khuynh
hudéng tu phong dién tich, thong tin trong bit DRAM sé& dan bi mat. Vi vay, DRAM can duogc
lam tuoi (refresh) dinh ky dé bao toan thong tin. DRAM thudng c6 tdc do truy cap thap hon
so voi SRAM, nhung bu lai, DRAM c6 cAu trac gon nhe nén co thé tang mat do céy linh kién
dan dén gi4 thanh mot don vi nhd DRAM thap hon SRAM.

4.3.2.1 Bo nho SRAM
WL

VD D

C C M, M,
:I - BI: Ms | :IID_ _°|I: _I___I_Ma

E " T L
= BL M, My BL
=
MOt mach lat (flip-flop) o _
don gian Mot 0 nhd SRAM loai 6T

Hinh 36 CAu tao mdt mach 14t trong bd nhd SRAM

Hinh 36 minh hoa cdu tao mdt mach 1at don gian gém 2 transitor va mdt mach 1at phuc tap
hon véi 6 transitor (6T) — hinh thanh mot bit nhé ciia SRAM. Thong thuong, mdi bit nhé cia
SRAM duoc ciu tao tir mot mach 1at 6T, 8T hodc 10T. SRAM c6 tdc do truy cap cao 1a do
cac bit SRAM c¢6 cau trac d6i xtmg va thong tin trong bit SRAM 6n dinh nén khong can qua
trinh 1am tuoi. Tuy nhién, do mdi bit SRAM can nhiéu transitor va c6 ciu trac kha phirc tap
nén mat do cdy linh kién thuong thap va gia thanh SRAM kha cao.

4.3.2.2 Bo nho DRAM

Khac véi SRAM, céc bit DRAM dugc hinh thanh dya trén tu dién. Hinh 37 minh hoa mot bit
DRAM va mach nhé DRAM t6 chirc thanh ma trdn nhé gdm cac hang va cot. Mdi bit DRAM
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coO cau tao kha don gian, gobm 1 tu dién va 1 transitor cap nguén. Muc di¢n tich trong tu dién
dugc st dung dé biéu dién cac gia tri 0 va 1, chang han mic day dién tich ing véi muc 1,
khong tich dién ing véi muc 0.
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Mot bit DRAM JFLF_ “[LATCH | ]
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:'E_I DATA SELECTOR (4 TO 1 MUX)]

D.O. (DATA OUT)

TRISTATE

BUS

Hinh 37 Mot bit DRAM va mach nhd DRAM

Do ban chit tu thuong ty phong dién nén dién tich trong tu c6 xu hudng giam dan dan dén
thong tin trong tu cling bi mét theo. Dé tranh bi mat thong tin, dién tich trong tu can dugc nap
lai thuong xuyén — qua trinh nay dugc goi la qua trinh lam twoi cac bit DRAM. DRAM
thuong c6 toc do truy cap cham hon so véi SRAM la do: (1) ¢6 tré khi nap dién vao tu, (2)
can qua trinh lam tuoi cho tu va (3) cdc mach DRAM thuong dung ki thuat don kénh (dja chi
cot/hang) dé tiét kiém duong dia chi. Tuy nhién, do mdi bit DRAM c¢6 ciu trac don gian, sir
dung it transitor nén mat do céy linh ki¢n thuong cao va gia thanh ré hon nhiéu so v6i SRAM.
Trong cac loai DRAM, SDRAM (Synchronous DRAM) dugc st dung phd bién nhét.
SDRAM la DRAM hoat dong dong bo vai nhip dong ho ciia bus. SDRAM duoc chia thanh 2
loai theo kha ning truyén dir liéu: (1) SRD SDRAM (Single Data Rate SDRAM) — SDRAM
c6 ty sut dir liéu don, chip nhan mot thao tac doc/ghi va chuyén 1 tir dir liéu trong 1 chu ky
ddng hd v6i cac tan sd lam viéc 100MHz va 133MHz va (2) DDR SDRAM (Double Data
Rate SDRAM) - SDRAM c6 ty suat dir liéu kép, chap nhan hai thao tic doc/ghi va chuyén 2
tir dit lidu trong 1 chu ky dong ho. DDR SDRAM c6 3 loai cho dén hién nay:

= DDRI1 SDRAM: tan s6 1am viéc 266, 333, 400 MHz: c6 kha niang chuyén 2 tir dir liéu

trong 1 chu ky dong hd;
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= DDR2 SDRAM: tan s6 lam viéc 400, 533, 800 MHz: c6 kha ning chuyén 4 tir dir liéu
trong 1 chu ky dong hd;

= DDR3 SDRAM: tan s6 lam viéc 800, 1066, 1333, 1600 MHz: c6 kha ning chuyén 8 tir
dit liéu trong 1 chu ky dong hd.

4.4 BQO NHO CACHE

4.4.1 Cache la gi?

Cache hay con goi 14 bd nhd dém, bo nhé khay 13 mot thanh phan cua ciu trac phan cip cia
hé théng bo nhé nhu trinh bay trong muyc 4.2. Cache dong vai trong trung gian, trung chuyén
dir liéu tr b nhd chinh vé CPU va nguoc lai. Hinh 38 minh hoa vi tri cia b nhé cache trong
hé théng nhé. Véi cac hé thong CPU cii sir dung cong nghé tich hop thap, bd nhd cache
thudng nam ngoai CPU; v6i cac CPU méi sir dung cong nghé tich hop cao, bd nhé cache
thuong duoc tich hop vao trong CPU nhim nang cao toc do va bang thong trao doi dir lidu
gitra CPU va cache.

CPU <> Cache <> Main

Hinh 38 Vi tri ctia bd nhd cache trong hé thong nhé

Dung luong ctia bd nhé cache thuong nhd so véi dung luong ctia b nhd chinh va by nhé
ngoai. Vai cac hé théng may tinh cti, dung luvgng cache la khoang 16KB, 32KB,..., 128KB;
V6i cac hé thong may tinh gan day, dung luong cache 16n hon, khoang 256KB, 512KB, 1MB,
2MB, 4MB, 8MB va 16MB. Cache c6 toc d¢ truy cap nhanh hon nhiéu so v6i bo nhé chinh,
dac biét voi cache dugc tich hop vao CPU. Tuy nhién, gid thanh bd nhé cache (tinh theo bit)
thudng dat hon nhiu so voi bd nhé chinh. Vai cac hé thong CPU méi, cache thuong duoc
chia thanh hai hay nhiéu mirc (levels): mtrc 1 c6 dung luong khoang 16-32KB c6 tc do truy
cap rat cao va mirc 2 c¢6 dung lugng khoang 1-16MB c6 tdc do truy cép thap hon.

4.4.2 Vai tro va nguyén ly hoat dong

4.4.2.1 Vai tro cua cache

Do nh¢ cache 1a mot thanh phan ciia hé thdng nhd phan cip, nén vai tro ctia cache tuwong tu
nhu vai trd clia cau tric phan cip hé thong nho: ting hiéu nang hé thong vao giam gia thanh
san xuat. SO di cache c¢6 thé gitip tang hiéu nang hé thong 1a nhd cache c6 kha nang dung hoa
dugc CPU co toe do cao va bo nhé chinh co tée do thap lam cho thoi gian trung binh CPU
truy nhap dit liéu tr bd nhd chinh tiém can thoi gian truy nhap cache. Ngoai ra, do cache la
mot loai bd nhd “thong minh” ¢6 kha nang doan va chuén bi trude cac dit liéu can thiét cho
CPU xir 1y nén xac xuat CPU phai tryc tiép truy nhap dit liéu tir bd nhé chinh 1a kha thap va
didu nay ciing gitp 1am giam thoi gian trung binh CPU truy nhap dit liéu tir bo nhé chinh.

Tuy cache c6 gia thanh trén mot don vi nhé cao hon bd nhé chinh, nhung do tong dung luong
cache thuong kha nho nén cache khong lam ting gia thanh hé théng nhé qua mirc. Nho vy,
cache hoan toan phu hop véi cdu tric phan cp va co thé giup lam giam gia thanh san xuat
trong twong quan voi toc do cua ca hé théng nhd. Co thé két luan rang, néu hai hé théng nho

42

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 4- By nho trong

¢6 cung gia thanh, hé thong nhé c6 cache c6 tdc do truy cap nhanh hon; va néu hai hé thong
nhé c6 cing tde do, hé thong nhd b cache s& c6 gia thanh ré hon.

4.4.2.2 Nguyén ly hoat dong cua cache

Cache s di duogc coi 1a bd nhd “thong minh” 13 do nd c6 kha ning doan trude yéu cau vé dir
liéu va lénh ctia CPU. Dit liéu va 1énh can thiét dugc chuyén trude tir bd nhé chinh vé cache
va CPU chi can truy nhap cache, giup giam thoi gian truy nhap hé théng nhd. Bé c¢6 dugce sy
thong minh, cache hoat dong duya trén hai nguyén 1y co ban: nguyén |y ldn cdn vé khéng gian
(Spatial locality) va nguyén Iy ldn cdn vé thoi gian (Temporal locality).

Neighbour
cell

Current
cell

Neighbour
cell

Hinh 39 Lan can vé khong gian trong khoéng gian chwong trinh

Nguyén Iy 1an cén vé khong gian c6 thé phat biéu nhu sau: “Néu mét 6 nhé dang dwoc truy
nhdp thi xdc xudt cdc é nhé lién ké véi né dwoe truy nhdp trong twong lai gan la rdt cao”.
Lan can vé khong gian thuong dugc 4p dung cho nhom Iénh hodc dir liéu c6 tinh tuan tu cao
trong khdng gian chuong trinh, nhu minh hoa trén Hinh 39. Do cac 1énh trong mot chuong
trinh thuong tuan ty, cache c6 thé doc ca khdi 1énh tir bd nhé chinh va khéi 1énh doc duogc bao
phu ca cac 6 nhd lan can (neighbour cell) cua 6 nhé dang dugc truy nhap (current cell).

Khac véi nguyén Iy 1an can vé khong gian, nguyén 1y 1an can vé thoi gian chu trong hon dén
tinh Igp lai ctia viéc truy nhap cac mau thong tin trong mot khoang thoi gian twong déi ngan.
C6 thé phat biéu nguyén 1y nay nhu sau: “Néu mot 6 nhé dang dwoc truy nhdp thi xdc xudt né
dwege truy nhdp lai trong twong lai gan la rat cao”. Lan can vé thoi gian duoc 4p dung cho dit
liéu va nhom céc 1énh trong vong ldp nhu minh hoa trén Hinh 40. Véi cac phan tir dit liéu,
ching dugc CPU cap nhap thuong xuyén trong qua trinh thuc hién chuong trinh nén co tinh
1an cén cao vé thoi gian. Vi cac 1énh trong vong lap, chung thuong duge CPU thyc hién lap
di 1ap lai nhiéu 1an nén cling co tinh lan cén cao vé thoi gian; néu cache nap san khéi 1énh
chura ca vong 13p s& phit duoc tinh 1an can vé thoi gian.
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Start of )
loop Instruction 1
Instruction 2
Instruction 3
Instruction 4
End of loop
Instruction 5

Hinh 40 Lan can vé thoi gian véi viée thyuc hién vong lap

4.4.2.3 Trao doi dir liéu giita CPU — cache — b nho chinh

— >
CPU Cache Memory
«— «—
Individual Block of
data items: data: 16, 32,
byte, word 64 bytes

Hinh 41 Trao dbi dit liéu gitta CPU véi cache va bd nhé chinh

Hinh 41 minh hoa viéc trao d6i dit liéu gitta CPU v&i cache va bd nhé chinh: CPU trao d6i di
li¢u v6i cache theo cac don vi co s& nhu byte, tir va tir kép. Con cache trao doi dir liéu véi bd
nhé chinh theo cac khdi, véi kich thudce 16, 32 hodc 64 bytes. S¢ di CPU trao doi dir lidu véi
cache theo cac don vi co s& ma khong theo khéi do dir liéu duge luu trong cac thanh ghi cua
CPU — vdn ¢c6 dung lugng rat han ché. Vi vay, CPU chi trao ddi cac phﬁn ttr dit liéu can thiét
theo yéu cau ctia cac 1énh. Nguoc lai, cache trao ddi dit liéu voi b nhé chinh theo cac khdi,
mdi khbi gdm nhiéu byte ké nhau véi myc dich bao phil cic mau dir lidu 1an can theo khong
gian va thoi gian. Ngoai ra, trao ddi dit liéu theo khdi (hay mé) v6i bd nhé chinh gitp cache
tan dung tot hon bang thong dudng truyén va nhd vay cé thé ting téc do truyén dir lidu.
4.4.2.4 Cac hé so Hit va Miss

Hit (doan tring) 1a mdt sy kién ma CPU truy nhap mdt muyc tin va muyc tin éy co ¢ trong
cache. Xac suat dé c6 mot hit goi 1a h¢ s6 hit, hodc H. D& théy hé sb hit H thudc khoang (0,
1). H¢ $6 hit cang cao thi hiéu qua cta cache cang cao. Nguoc lai, Miss (doan trugt) 1a mot sy
kién ma CPU truy nhap mot muc tin va muyc tin éy khong c6 ¢ trong cache. Xac suét ciia mot
miss goi 1a h¢ s6 miss, hodc 1-H. Ciing c6 thé théy hé s6 miss 1-H thuoc khoang (0, 1). H¢ )
miss cang thap thi hi¢u qua ciia cache cang cao.
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4.4.3 Cac dang Kkién tric cache

Kién truc cache dé cap dén viéc cache duoc bd tri vao vi tri nao trong quan hé voi CPU va bd
nhd chinh. C6 hai loai kién trac cache chinh: kién trac Look Aside (cache duoc dit ngang
hang v&i bd nhd chinh) va kién trac Look Through (cache duoc dit gitta CPU va bd nhd
chinh). Mdi kién trac cache ké trén c¢6 vu diém va nhugc diém riéng.

4.4.3.1 Kién tric Look Aside

Trong kién trac Look Aside, cache va bd nhd chinh cung duogc két ndi vao bus hé théng. Nhu
viy, ca cache va bo nhd chinh déu “thiy” chu ky bus ciia CPU tai cung mot thoi diém. Hinh
42 minh hoa kién trtc cache kiéu Look Aside. Kién tric Look Aside c6 thiét ké don gian, dé
thuc hién. Tuy nhién, céc su ki¢n hit cta kién trtc nay thuong cham do cache két ndi véi CPU
sir dung bus hé théng — thudng o tan sb 1am viéc khong cao va bang thong hep. Bu lai, cac sy
kién miss ctia kién trac Look Aside thuong nhanh hon do khi CPU khong tim thiy muc tin
trong cache, n6 déng thoi tim muc tin trong bd nhé chinh tai cing mot chu ky xung nhip.

CPU SRAM
SRAM: RAM luu dir liu cache Cache
Tag RAM: RAM luu dia chi dong nhé controller
5 nhd
trong bd n fy q (<n II
Cache controller: b diéu khién cache o
2 Tag RAM
Main memory: by nhé chinh 3
. o
System bus: bus hé thong S
Main
Memory

Hinh 42 Kién trac cache kiéu Look Aside

4.4.3.2 Kién triic Look Through

Trong kién trac kiéu Look Through, cache dugc dat nam gitta CPU va bd nh¢ chinh nhu minh
hoa trén Hinh 43. Nhu vay cache ¢ thé “thdy” chu ky bus ciia CPU trudc, réi nd mai
“truyén” lai cho bd nhé chinh. Cache két néi véi CPU bang hé thong bus riéng tdc d cao va
bang thong 16n, thuong 1a bus mit sau (BSB — Back Side Bus). Cache két ndi voi bd nhé
chinh théng qua bus hé théng hay bus mit truéc (FSB — Front Side Bus). FSB thuong co tan
s6 1am viéc va bang thong thdp hon nhiéu so v6i BSB. Kién tric Look Through phtrc tap hon
kién trac Look Aside. Uu diém chinh cta kién tric nay 1a cac sy kién hit cta kién triic nay
thuong rat nhanh do CPU két ndi véi cache bé’mg kénh riéng co tdc do cao. Tuy nhién, céc su
kién miss ciia kién trac Look Through thuong cham hon do khi CPU khéng tim thdy muc tin
trong cache, n can tim muc tin d6 trong bd nh¢ chinh tai mot chu ky xung nhip tiép theo.
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CPU

Cache Tag
SRAM [} controller = RAM

if

Main
Memory

Hinh 43 Kién trac cache kiéu Look Through

4.4.4 Cac dang to chirc/anh xa cache

A4.4.4.1 Gii thiéu to chirc/dnh xa cache

JIW ? )wa] )IWS le _1 1'14’3 )IME )Iw ] )Iw[}

\\ /7
NLLLZY,.

Hinh 44 Quan hé giita cac khi ctia bd nhé chinh va dong cua cache

— Byte

Pl

Main memory

Cache ——

Nhu di trinh bay trong muc 4.2, kich thudc cua cache thuong rat nhé so véi kich thude bo
nh¢ chinh. Do vay, tai mdi thoi diém, chi c6 mot phén nho thong tin cua bd nhd chinh duoc
chuyén vao cache. Cau hoi dit ra 13, phai xay dyng mo hinh t6 chirc / anh xa trao doi dir lidu
gifta cac phan tir nhd bo nhé chinh va cac phan tir nhé clia cache nhu thé nao dé hé thong nhé
dat duogc toe d6 truy cap tdi uu.

Cho dén hién nay, c6 ba phuong phap t6 chirc / anh xa cache dd duoc sir dung, bao gdm: Anh
xa truc tiép (Direct mapping), Anh xa két hop day du (Fully associative mapping) va Anh xa
tap két hop (Set associative mapping). Phwong phap anh xa truc tiép c6 wu diém 1a thiét ké
don gian va nhanh. Tuy nhién, ddy 1a dang 4nh xa ¢ dinh d& gdy xung d6t din dén hiéu qua
cache khong cao. Phuong phap 4anh xa két hop day du sir dung anh xa mém, it giy xung dot
va c6 thé dat hé s hit rt cao. Tuy nhién, phuong phap nay co thiét ké phirc tap va co téc do
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cham. Phuong phap 4nh xa tap két hop 1a su két hop cta hai phuong phap anh xa truc tiép va
anh xa két hop day du, tin dung dugc wu diém cua ca hai phwong phép: nhanh, it xung dot va
khong qua phtrc tap, cho hi¢u qua cao.

4.4.4.2 Anh xa truec tiép

Hinh 45 minh hoa phwong phap anh xa truc tiép bo nhd - cache. Cache dwoc chia thanh n
dong (line) danh sb tir 0 dén n-1. Bo nhé chinh duoc chia thanh m trang (page), danh sé tir 0
dén m-1. Mdi trang nhé lai dugc chia thanh n dong (line) danh s6 tir 0 dén n-1. Kich thudc
mdi trang ciia bd nhé chinh bang kich thude cache va kich thudc mot dong trong trang bd nhé
cling béng kich thudc mot dong cache. Anh xa tir bd nhd chinh vao cache duoc thuc hién theo
quy tic sau:

= Lineg ctia c&c trang (pageo dén pagem.1) anh xa dén Liney ctia cache;

Line; ctia CAc trang (pageo dén pagem.1) 4nh xa dén Line; cua cache;

Linen; ctia C4c trang (pageo dén pagenm.1) anh xa dén Line,; ciia cache.

Page m-1

Page 1 \
Page 0 \

Line n-1

» Line n-1

. Line 1

Line 1
Line 0
Line O

Cache

Memory
Hinh 45 Phuong phap anh xa truc tiép b nhd - cache

Co thé théy v6i1 phuong phap anh xa truc tiép, tai moi thoi diém ludn ¢6 c¢d dinh m dong bo
nhd cung canh tranh mgt dong cache. Khi biét dugc dia chi cua dong trong bd nhd, ta biét vi
tri cia nd trong cache — vi thé phuong phéap anh xa tryc tiép con goi 1a anh xa cimg hay anh
xa 6 dinh. Dé co thé quan ly dugc cac 6 nhd dugce nap, cache sir dung dia chi anh xa truc tiép
gdm 3 thanh phan: Tag, Line va Word nhu minh hoa trén Hinh 46. Tag (bit) |a dia chi trang
trong bo nhéd chira dong dugc nap vao cache, Line (bit) la dia chi dong trong cache va Word
(bit) la dia chi cua tir trong dong.
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Tag Line Word

Hinh 46 Dia chi 6 nhé trong anh xa truc tiép

Vi du tinh cac thanh phan dia chi 6 nhé trong anh xa truc tiép:
= Vao:
- Dung lugng bd nhé = 4GB
- Dung lugng cache = IMB
- Kich thuéc dong = 32 byte
* Ra:
- Kich thuéc dong Line = 32 byte =2° , viy Word = 5 bit
- Dung luong Cache = IMB = 2% — ¢6 2/ 2° = 2° dong, véy Line = 5 bit
- Diatrang Tag: 4GB = 232 cAn 32 bit dia chi tong cong dé dia chi hod cac 6 nhd:
Tag = 32 bit dia chi — Line — Word =32 — 5 -5 = 22 hit.
Phuong phap 4nh xa tryc tiép co thiét ké don gian va rat nhanh do khong ton nhiéu thoi gian
truy tim dia chi 6 nhé trong cache. Do cac anh xa 1a c¢o dinh, nén khi biét dia chi 6 nhé c6 the
tim dwgc vi tri cia né trong cache rat nhanh chéng. Tuy nhién, ciing do anh xa ¢ dinh nén
phuong phap nay dé gay xung dot vi c6 thé tao ra nhiéu dong cache bi niit c6 chai trong qua
trinh hoat dong cua cache. Co6 thé c6 nhiéu dong cache ranh rdi hay it duge st dung, nhung
cling ¢6 nhi¢u dong cache qua tai do bi nhiéu dong by nhé cung canh tranh. Ciling vi 1y do dé
gay xung dot nén hi€u qua tan dung khong gian cache ctia phuong phap anh xa truc ti€p

khong cao va hé sd hit thap.
4.4.4.3 Anh xa két hop day di
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Line m-1 v\
Line n-1
g
‘—
y Line 1
N LineO
Cache
Line 1
Line O 4
Memory

Hinh 47 Phuong phap anh xa két hop day du bo nhé - cache

Phuong phap anh xa két hop day dil hay con goi 1a anh xa lién két ddy di dugc minh hoa trén
Hinh 47. Cache duoc chia thanh n dong (line) danh s6 tir 0 dén n-1. Bo nhé chinh duoc chia
thanh m dong (line), danh s6 tir 0 dén m-1. Kich thuéc mot dong bo nhé bang kich thude mot
dong cache. Do bd nhé chinh c6 kich thuée 16n hon nhiéu kich thuée cache, nén m >>n. Anh
xa tr bd nhé chinh vao cache dugc thuc hién theo quy tac sau:

= Mot dong trong b nhé chinh ¢6 thé anh xa dén mot dong bét ky trong cache, hay

= Line; (i = 0 + m-1) ctia bo nhé chinh anh xa dén Line; (j = 0 + n-1) cua cache;
C6 thé thay v6i phuong phap anh xa két hop day du, c6 n dong cache dé lua chon 4nh xa — vi
thé phuong phép anh xa két hop day du con goi 1a 4nh xa mém hay anh xa khdng c¢d dinh.
Nguoc lai voi phuong phép anh xa truc tiép, khi biét duoc dia chi cua dong trong b nhg, ta
chua biét vi tri ctia n6 trong cache. Dé c6 thé quan ly dugc cac 6 nhd dugce nap, cache sir dung
dia chi anh xa két hop day du chi gom 2 thanh phan: Tag va Word nhu minh hoa trén Hinh 46.
Tag (bit) la dia chi dong trong bd nhé duge nap vao cache va Word (bit) 1a dia chi cua tur
trong dong. Phan dia chi Line nhu trong dia chi anh xa truc tiép bi bo do bd nhé chinh chi con
|a mot trang duy nhat véi m dong.

Tag Word

Hinh 48 Dia chi 6 nhé trong anh xa két hop day dua

Vi du tinh cac thanh phan dia chi 6 nhé trong 4nh xa két hop day du:
= Vao:
- Dung lugng by nhé = 4GB
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- Dung lugng cache = 1MB
- Kich thuéc dong = 32 byte
* Ra:
- Kich thuéc dong Line = 32 byte = 2° , viy Word = 5 bit
- Diatrang Tag: 4GB = 232, cAn 32 bit dia chi téng cong dé dija chi hoa céac 6 nho:
Tag = 32 bit dia chi — Word = 32 — 5 = 27 bit.

Phuong phap anh xa két hop day du sir dung anh xa khong ¢ dinh nén c6 vu diém 13 mém
déo, giam dugc xung dot st dung dong cache. Viéc sir dung cac dong cache co thé duoc diéu
phdi huéng dén phan bd hop 1y hon, giam hién twong tao cac dong bi niit ¢d chai v6i mirc do
canh tranh 16n. Nho vy, phuong phap nay ¢ hiéu suét st dung khdng gian cache cao hon va
¢6 kha nang cho hé sb hit cao. Tuy nhién, ciing do viéc str dung anh xa khong c6 dinh, nén
viéc truy tim dia dong nhé trong cache tén nhiéu thoi gian, gy cham tré, dic biét véi cac
cache c6 kich thudc 16n. Ngoai ra, phuong phap ndy ciing c6 thiét ké phirc tap hon so véi
phuong phép 4nh xa truc tiép do can bd sung thém cac bd so sanh dia chi dong cache nham
tang toc cho qua trinh truy tim dia dong nhé trong cache. Do vy, phuong phap anh xa két
hop day du chi thich hop véi cac cache c6 dung lugng nho.
A4.4.4.4 Anh xa tdap két hop
Phuong phéap anh xa tap két hop hay con goi la 4nh xa lién két nhom duge minh hoa trén Hinh
49. Cache duoc chia thanh k duong (way) danh sd tir 0 dén k-1. Mdi duong cache lai dugc
chia thanh n dong (line) danh s6 tir 0 dén n-1. Bo nhé chinh duoc chia thanh m trang (page),
danh 6 tir 0 ¢én m-1. Mdi trang lai dwgc chia thanh n dong (line) danh s6 tir 0 dén n-1. Kich
thudc mdi trang ctia bd nhd chinh bang kich thude mot duong cia cache va kich thude mot
dong trong trang bd nhé ciing bang kich thude mot dong ciia dudng cache. Anh xa tir bd nho
chinh vao cache duoc thyc hién theo quy tic sau:
= Anh xa trang bo nh¢ dén dudng cache (anh xa khong cb dinh):
- Mot trang ctia bo nhd c6 thé anh xa dén mot duong bat ky cua cache.
= Anh xa dong cua trang dén dong cua duong (4nh xa c¢b dinh):
- Lineo cua page; ctia bo nhé anh xa dén Lineg clia wayj cua cache;
- Line; cua page; cia bd nhé anh xa dén Line; cia wayj cua cache;

- Linen. ctia page; ciia b nhd anh xa dén Line,.; cuia wayj cua cache.
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Way 0 Way 1
Page O
| Line n-1 Line n-1
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N
Line 1 A Linel
Line 1 <
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Line O <«
Cache

B6 nha

Hinh 49 Phuong phap 4nh xa tp két hop bd nhé - cache

C6 thé thdy phuong phap anh xa tap két hop dam bao duoc sy két hop hai hoa giita anh xa

mém tu trang nhd dén dudng cache va dnh xa c6 dinh tr dong cua trang nh¢d dén dong cua

duong cache. Do sé duong cache khong 16n (thudng chi khoang 4, 8, 16, 32 hoic 64 duong)

nén vi¢c tim kiém dia chi trang nhé trong cac duong cache khong anh hudng nhiéu dén toc do

truy cap cache. Hon nira, do anh xa tir dong cuia trang nhé dén dong ctia dudng cache 13 ¢

dinh, c6 thé nhanh choéng xéac dinh duogc vi tri cua dong nhé trong duong cache khi biét dia chi

cta n6. Bé co thé quan 1y dugc cac 6 nhd dugc nap, cache st dung dia chi anh xa truc tiép
gdém 3 thanh phan: Tag, Set va Word nhu minh hoa trén Hinh 50. Tag (bit) 1a dia chi trang
trong b nhd chira dong dugc nap vao cache, Set (bit) la dia chi dong trong duong cache va

Word (bit) la dia chi cua tir trong dong.

Tag

Set

Word

Hinh 50 Dia chi 6 nh¢ trong anh xa tap két hop két hop

Vi du tinh cac thanh phan dia chi 6 nhé trong anh xa tap két hop:

* Vao:
- Dung lugng bd nhé = 4GB

- Dung lugng cache = 1IMB, 2 dudng

- Kich thuéc dong = 32 byte
= Ra:
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- Kich thuéc dong Line = 32 byte = 2° , viy Word = 5 bit
- Dung luong Cache = IMB = 2% — ¢6 21° / 2 duong / 2° = 2* dong / duong,
vay Set = 4 bit
- Diatrang Tag: 4GB = 232, cAn 32 bit dia chi téng cong dé dia chi hoa cac 6 nhé:
Tag = 32 bit dia chi — Set — Word = 32 — 4 —5 = 23 bit.

Phuong phép 4nh xa tap két hop tan dung duoc uu diém cia ca hai phuong phap anh xa truc
tiép va anh xa két hop ddy du: nhanh do 4anh xa truc tiép duoc st dung cho 4nh xa dong -
chiém s6 16n anh xa va mém déo, it xung dot do 4nh xa tir cac trang bd nhé dén cac duong
cache 1a khong c6 dinh. Nho viy, phan bd st dung khong gian cache ddng déu hon va dat hé
s6 hit cao hon. Nhugc diém 16n nhat cia phuong phap nay 1a c6 do phuc tap thiét ké va diéu
khién cao do cache duoc chia thanh mét s6 dudng, thay vi chi mot dudng duy nhat.

4.4.5 Cac phwong phap doc ghi va cac chinh sach thay thé

4.4.5.1 Cdc phwong phap doc ghi cache

Viéc trao doi thong tin giita CPU — cache va giira cache — b nhd chinh 1a mét trong cac van
dé c6 anh huong 16n dén hiéu nang cache. Cau hoi dit ra 13 can c¢6 chinh sach trao doi hay doc
ghi thong tin giita cdc thanh phan nay nhu thé nao dé dat dugc hé s hit cao nhat va giam
thiéu miss.

Xét trudng hop doc thong tin va néu d6 1a truong hop hit (mau tin can doc c6 trong cache):
mau tin duoc doc tir cache vao CPU va bd nhé chinh khong tham gia. Nhu vay thoi gian CPU
truy nhap mau tin bang thoi gian CPU truy nhap cache. Ngugc lai, néu doc thong tin va dé 1a
truong hop miss (mu tin can doc khdng cé trong cache): mau tin trude hét duoc chuyén tir bo
nh¢ chinh véo cache, sau d6 n6 dugc doc tir cache vao CPU. Day la truong hop xau nhét: thoi
gian CPU truy nhdp mau tin bang thoi gian truy nhdp cache cong véi thoi gian cache truy
nhap bd nhé chinh — con goi 1a miss penalty (gip doi thoi gian truy cap khi doan truot).

Véi trudng hop ghi thong tin va néu d6 13 truong hop hit, c6 thé 4p dung mot trong 2 chinh
séch ghi: ghi thang (write through) va ghi tré (write back). V&i phuong phap ghi thang, mau
tin can ghi dugc luu dong thoi ra cache va bo nhd chinh. Phuong phap ghi nay luén dam bao
tinh nhat qua dir liéu giita cache va bd nhé chinh, nhung cé thé gy cham tré va tén nhiéu
bang thong khi tan suét ghi 16n véi nhiéu mau tin c6 kich thudc nho. Nguoc lai, voi phuong
phap ghi tré, mau tin trudc hét duoc ghi ra cache va dong cache chira mau tin s& dugc ghi ra
bd nhd chinh khi nd bi thay thé. Nhu vdy, mau tin c6 thé dugc ghi ra cache nhiéu 1an, nhung
chi duoc ghi ra bo nhé chinh mot 1an duy nhat, giup ting téc do va giam bang thong sir dung.
Phuong phap ghi tré dang dugc tmg rong rai trong cac hé thong cache hién nay.

V6i truong hop ghi thong tin va néu d6 13 truong hop miss, ciing c6 thé dp dung mot trong hai
chinh sach ghi: ghi c¢é doc lai (write allocate / fetch on write) va ghi khong doc lai (write non-
allocate). Véi phuwong phép ghi c¢6 doc lai, mau tin truéc hét duge ghi ra bo nhd chinh, va sau
d6 dong nhd chira mau tin vira ghi dugce doc vao cache. Viée doc lai mau tin vira ghi tr bo
nh¢ chinh véao cache c6 thé giup giam miss doc ké tiép ap dung nguyén 1y 14n cén theo thoi
gian: mau tin vira dugc truy nhap c6 thé dugc truy nhap lai trong tuong lai gan. Véi phuong
phép ghi khdng doc lai, mau tin chi dwgc ghi ra bd nhé chinh. Khéng cé thao tac doc dong
nhd chira mau tin vira ghi vao cache.
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4.4.5.2 C&c chinh sach thay thé dong cache

Nhu di dé cép, voi ca ba phuong phap anh xa bd nhd chinh — cache, luén ¢6 nhiéu dong nhé
cung anh xa dén mot dong cache. Do c6 nhiéu dong bd nhé chia sé mot dong cache, cac dong
bd nhd duoc nap vao cache stt dung mét thoi gian va dugc thay thé boi dong nh¢ khéc theo
yéu cau thong tin phuc vu CPU. C4c chinh sach thay thé (replacement policies) xac dinh cac
dong cache nao dwoc chon dé thay thé boi cac dong khac tir b nhé nham dat hé sé hit cao
nhit. C6 ba chinh sich thay thé dugc s dung hién nay: thay thé ngau nhién (Random
Replacement), thay thé kiéu vao trieée ra truée (FIFO — First In First Out) va thay thé cdc
dong it dwoc sir dung gan day nhdt (LRU — Least Recently Used).

Thay thé ngiu nhién 1a phuong phap dau tién duge sir dung do co thiét ké don gian va dé cai
dat. Cac dong cache dugc lya chon dé thay thé mot cach ngau nhién, khong theo mét quy luat
nao. Do vdy, phuong phap thay thé ngiu nhién thudng co hé s6 miss cao do phwong phap nay
khong xem xét dén cac dong cache dang thuc su duge st dung. Néu mot dong cache dang
duoc str dung va bi thay thé s& xdy ra miss va no lai can duoc doc tir bo nhé chinh vao cache.
Trong phuong phéap thay thé kiéu vao trudc ra trude, cac dong nhé duoc nap vao cache trudc
s& duoc chon dé thay thé trudc. Phuong phap nay ludn c6 khuynh hudng loai boé cac dong
cache c6 thoi gian sir dung 1au nhét, hay “gia nhat”. N6 c6 kha ning cho hé s6 miss thap hon
so v6i thay thé ngdu nhién do phuong phap nady c6 xem xét dén yéu t6 1an can theo thoi gian —
cac dong nhé co thoi gian ton tai trong cache 1au nhat ¢ thé c6 xac suat duoc sir dung thap
hon. Tuy nhién, phuong phép nay vin chua thuc sy xem xét dén cac dong cache dang thyc su
duoc st dung - mot dong cache “gia” van co thé dang dugc st dung. Mot nhuoc diém khac
ctia thay thé kiéu vao trude ra trude 1a thiét ké va cai dat phirc tap hon, do can phai c6 mach
mach di¢n tur chuyén dung dé theo ddi trat tu nap cac dong bo nh¢ vao cache.

Phuong phap thay thé cac dong it duge sir dung gan day nhét hoat dong theo nguyén tic: cac
dong cache dugc lya chon dé thay thé 14 cac dong it duoc sir dung gén day nhat. Phuong phap
nay cho hé s miss thip nhat so v6i thay thé ngau nhién va thay thé FIFO, do thay thé LRU co
xem xét dén cac dong dang thuc sy dugc st dung — tuan theo yéu t6 1an can theo thoi gian
mot cach chit ch&. Nhuoc diém duy nhat ctia phuong phap nay 1a thiét ké va cai dat phirc tap
hon, do can phai c6 mach dién tir chuyén dung dé theo ddi tan suét sir dung cac dong cache.

4.4.6 Hiéu niang cache va c4c yéu té anh huong
4.4.6.1 Hi¢u nang cache
Hiéu ning cua cache (Cache Performance) c6 thé dugc danh gia tong thé theo thoi gian truy
nhép trung binh cia CPU dén h¢ thong nhé. Thoi gian truy nhép trung binh ciia mdt h¢ thong
nhd ¢6 cache duogc tinh nhu sau:
taccess = (Hit cost) + (miss rate) * (miss penalty)
taccess = teache + (1 - H) * (tmemory)
trong do, taccess 12 thoi gian truy nhap trung binh hé théng nho, tmemory 12 thot gian truy
nhdp bd nhd chinh, teacne 1a thot gian ruy nhap cache va H 1a h¢ so hit.

Néu tcache = 5I’IS, tmemory = 60nS Vé. H=80%, ta Cé.
taccess = 5 + (l - 08) * (60) = 5+12 = l7nS
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Néu teache = 5NS, tmemory = 60Ns va H=95%, ta co:

taccess =5 + (1 —0.95) * (60) = 5+3 = 8ns

Nhu vay, thoi gian truy nhép trung binh hé thdng nhé tiém can thoi gian truy nhap

cache voi truong hop cache dat hé so hit cao.
4.4.6.2 Cdc yéu t6 anh huong
C6 nhiéu yéu t6 anh huéng dén hiéu ning cache, trong d6 ba van dé (1) kich thudc cache, (2)
chia tach cache va (3) tao cache nhiéu murc c6 anh hudng 16n nhat. Chiang ta 1an luot xem xét
anh huong cua tirng y€u to dén hi€u nang cache.
Vén dé kich thuéc cache
Van dé kich thude cache lién quan dén viéc tra 161 cAu hoi: nén lya chon kich thude cache 16n
hay nho? Nhiéu s6 li€u thong ké cho thay, kich thude cache khong anh hudng nhi€u dén h¢ so6
miss va hé so miss cua cache 1énh thap hon nhi€u so vdi cache dir lig¢u:

8KB cache 1énh c6 hé sé miss nhé hon 1%

256KB cache 1énh c¢6 hé s6 miss nhé hon 0.002%

nhu vay, tang kich thudc cache 1énh khong giam miss hi€u qua.

8KB cache dit liéu c6 hé s6 miss nhé hon 4%
256KB cache dir liéu c6 hé sé miss nho hon 3%
nhu vay, ting kich thudc cache dit liéu 1én 32 lan, hé s6 miss giam 25%.
Trén thuc té, xu hudng chung mong mudn kich thudc cache cang 16n trong gidi han cho phép
clia gia thanh. Vi kich thude 16n, ¢6 thé ting dugc sé dong bo nhd luu trong cache va nho
vy giam tan sut trao d6i cac dong cache ciia cac chuong trinh khac nhau véi b nhd chinh.
Dong thoi, cache 16n hd trg da nhiém, xir Iy song song va cac hé théng CPU nhiéu nhan tét
hon do khong gian cache 16n c6 kha ning chira dong thoi thong tin ctia nhiu chuong trinh.
Nhuoc diém cua cache 16n 1a cham, do c6 khong gian tim kiém 16n hon cache nho.
Vian dé chia tach cache
Cache c6 thé dugc tach thanh cache 1énh (I-Cache) va cache dit liéu (D-Cache) dé cai thién
hiéu nang, do:
=  Dit li€u va Iénh c6 tinh l1an can khac nhau;
= Dit liéu thuong c6 tinh 1an can vé thoi gian cao hon lan cén vé khong gian; 1énh c6 tinh
lan can vé khong gian cao hon lan can vé thoi gian;
» Cache 1énh chi can hd tro thao tac doc; cache di liéu can hd trg ca 2 thao tac doc va
ghi va tach cache gitip t6i uvu hoa d& dang hon;
= Téach cache hd tro nhiéu 1énh truy nhap dong thoi hé thdng nhd, nhd vay giam xung
dot tai nguyén cho CPU pipeline.

Vién dé tao cache nhiéu mirc
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Khi cache dugc chia thanh nhiéu muc véi kich thude ting dan va tbc do truy nhip giam dan
s& gitip cai thién duoc hiéu ning hé théng do hé thdng cache nhiéu muc c6 kha ning dung hoa
tot hon tée d6 ciia CPU v6i toc do cua bo nhé chinh.

Vi du: xem xét 2 hé théng nhé ¢6 sd mire cache khac nhau: hé théng 3 muc cache (L1, L2 va
L3) va hé théng 1 mirc cache (L1). Gia thiét CPU c6 thoi gian truy nhép 1a Ins, cic muc
cache L1, L2, L3 c6 thoi gian truy nhéap 1an luot 1a 5ns, 15ns va 30ns. Bo nhé chinh co thoi
gian truy nhap 1a 60ns.

CPU L1 L2 L3 B6 nhd chinh
Cache 3 muc: Ins 5ns 15ns 30ns 60ns
Cache 1 muec: Ins  5ns 60ns

Co6 thé thdy hé théng nhd voi nhidu muc cache c¢6 kha nang dung hoa téc do giira cac thanh
phan tt hon va c6 thoi gian truy nhap trung binh hé théng nhé thap hon. Trén thyc té, da sb
cache duoc t chirc thanh 2 mirc: L1 va L2. Mot s cache ¢6 3 mire: L1, L2 va L3. Ngoai ra,
nhiéu murc cache c6 thé giup giam gia thanh hé thong nhd.

4.4.7 Cac phwong phap giam miss cho cache

4.4.7.1 Cac loai miss cua cache

Mot hé théng nhé voi cache tét can dat dugc cac yéu t6: (1) hé s hit cao, (2) hé s6 miss thap
va (3) néu xay ra miss thi khong qua cham. Dé co thé co giai phap giam miss hiéu qua, ta can
phan biét rd cac loai miss. Cu thé, ton tai ba loai miss chinh: miss bdit buéc (Compulsory
misses), miss do dung luwong (Capacity misses) va miss do xung dot (Conflict misses). Miss
bat budc thudng xay ra tai thoi diém chuong trinh duge kich hoat, khi ma chwong trinh dang
dugc tai vao by nhd va chua dugc nap vao cache. Miss do dung lugng lai thuong xay ra do
kich thudc cua cache han ché, dic biét trong moi truong da nhiém. Do kich thudc cache nho
nén mi cua cac chuong trinh thuong xuyén bi trao doi giita bd nhd va cache. Theo mot khia
canh khac, miss do xung dot xay ra khi c6 nhiéu dong bo nhé cing canh tranh mot dong
cache.

4.4.7.2 Cac phuwong phap giam miss cho cache

Trén co s& cac loai miss di duoc dé cap, hai phuong phap giam miss c6 thé phdi hop ap dung
nham dat hiéu qua giam miss toi da, gdm: ting kich thuéc dong cache Va tang mirc do lién két
cache. Bién phép tang kich thuéc dong cache c6 thé gitip giam miss bat buoc do dong cé kich
thudc 10n s& c6 kha ning bao phil cac muyc tin 14n can tot hon. Tuy nhién, bién phap nay s&
lam tang miss xung dot, do dong kich thudc 16n s& 1am giam s dong cache, dan dén ting muc
d6 canh tranh cua cic dong nhé dén mot dong cache. Ngoai ra, dong kich thudc 16n c6 thé
gdy lang phi dung lugng cache do c6 thé c6 nhiéu phan cta dong cache 16n khong bao gio
duogc st dung. Hién nay, kich thudc dong cache thuong dung hién nay la 64 bytes.

Bién phap ting mirc d6 lién két cache hay ting sé duong cache co thé giup giam miss xung
dot, do tang s6 duong cache lam ting tinh mém déo cta anh xa trang bd nhd dén dudng cache
do c6 nhiéu lya chon hon. Tuy nhién, néu ting sd dudng cache qua 16n, co thé 1am cache
cham do ting khong giam tim kiém cac duong cache. Hién nay, sé duong cache hop 1y cho
miss t6i wu thuong dung 1a khoang 8 dudng.
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4.5 CAU HOI ON TAP
1. Hé thdng bd nhé phan cap: dic diém, vai tro.
2. ROM la gi? cac loai ROM.
3. RAM, SRAM, DRAM la gi? C4u tao cia SRAM va DRAM.
4. B nho cache:
= Cache la gi? vai tro va nguyén ly hoat dong.
= Kién tric cache
» T4 chitc/anh xa cache
=  Poc ghi thong tin trong cache
= Céc chinh sach thay thé dong cache
= Hiéu ning cache va cac yéu té anh huong

= Céc bién phap giam miss cho cache.
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51 DPIATU

5.1.1 Giéi thi¢u

bia tir (Magnetic Disks) 1a mot trong cac loai thiét bi luu trir duogc st dung rong rai nhét trong
céc thiét bi tinh toan noi chung va cadc may tinh cd nhan néi riéng. Dia tir thudc loai by nhd on
dinh — thong tin luu trén dia tr ludn dugc duy tri, khong phu thudc vao nguén dién nuoi bén
ngoai. Pia tir ciing 1a bd nhé kiéu khdi co dung luong 16n, dic biét 1a cac dia cing, dung dé
Iwu trir thong tin 1au dai dudi dang céac tép (files). Pé luu duoc thong tin, dia tir sir dung céc
dia nhua hodc dia kim loai c6 phu 16p bot tir trén bé mat. Bot tir duoc st dung thuong 14 oxit
st hodc cac hop kim cua sit.

C6 hai dang dia tir cht yéu 1a dia tir mém (goi tit 1a dia mém — Floppy Disks) va dia tir cimg
(goi tit 1a dia cung — Hard Disks). Dia mém lam bang plastic, ¢ dung lugng nho, toc do
cham va d& bi hu hong. Ngudi ta sir dung 6 dia mém (FDD — Floppy Disk Drive) dé doc ghi
dia mém. Hinh 51 minh hoa dia mém va 6 dia mém dung luong 1,44MB véi kich thu6c dia
3,5 inches. Ngay nay, do su phat trién manh mé cta céac loai dia quang va dic biét 1a cac thé
nh¢ flash két ndi qua céng USB, dia mém ngay cang it duoc sir dung. Nhiéu hé théng may
tinh 1ap mai khong di kém 6 dia mém.

Hinh 51 Dia mém va 6 dia mém kich thude 3,5 inches

Khéc véi dia mém, dia cung thuong dugc gén ¢ dinh trong b dia va duoc boc trong mot hop
kim loai bao vé nhu minh hoa trén hinh Hinh 52. Bia ctmg dugc lam bang kim loai hoic bang
thuy tinh, c6 dung lugng l6n va tdc d6 cao hon nhiéu 14n so véi dia mém. Hién nay, cac b dia
ctimg thuong c6 dung luong rat 16n, tir vai chuc gigabyte dén hang ngan gigabyte va 1a thiét bi
luu trit chil yéu cua cac hé théng may tinh. Do dia tir mém ngay cang it duoc st dung, phan
tiép theo cua chuwong nay chi dé cap dén dia tir cing va 6 dia cing.
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Hinh 52 O dia ctmg kich thuéc 3,5 inches

5.1.2 Pia cirng
5.1.2.1 Cdu tao dia cimg

Hinh 53 Céc thanh phan cua dia ciimg

Hinh 53 minh hoa céu triic cta dia cimg va Hinh 54 minh hoa hé théng dia va dau tir doc/ghi
dia cimg. Dia cing thuong gdom cac thanh phan chinh: cac dia tir (Disks), cac dau tir doc/ghi
(Heads), cac ranh (Tracks), cac mat tru (Cylinders) va cac cung (Sectors).

Mot 6 dia ctng c6 thé gdm mot hodc nhiéu dia duogc lap dong truc. Cac dia thudng phing va
duoc ché tao bang nhom hodc thuy tinh véi 16p bot tir rit mong (khoang 10-20nm) phu trén
bé mat dia dé luu thong tin. Vat lidu tir thuong dung 13 oxit sit ba (Fe,03) véi cac 6 dia cimg
cii. Hién nay vat liéu tir thuong dung 13 hop kim cta coban. Dia c6 thé luu thong tin trén ca
hai mit (side), dugc ddnh s6 mat 0 va mit 1.

Pau tir hay dau doc ghi ciing 13 mot trong cac bd phan cha chdt cua 6 dia cing. Mdi dau tir
dia cimg thudng co6 kich thude rat nho, duoc sir dung dé doc va ghi thong tin 1én dia. Khoang
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cach giira dau tir va bé mat dia 1a rit nho, nhung khong tiép xic ma “bay” trén mit dia. Mdi 6
dia ctmg thuong c6 nhiéu dau tir két hop thanh mot hé théng dau tir trén ciing mot gia d&, nhu
minh hoa trén Hinh 54. Sb luong dau tir ciia mdi 6 dia phu thudc vao thiét ké va dung luong
dia va thuong rat khac nhau: 4, 8, 12, 16, 24, 32, 64...

— lam zpmdle

— Head []

Side

Flaler 1
fhaz idez 0-1)

Arm far head 1

= Head stack
azzambly

Head 2 A far

TrckingtAlignment head (head J]
Hinh 54 Hé thong dia va dau tir doc/ghi dia cimng

Rianh c6 dang 1a mot duong tron dong tAm trén mit dia dé luu thong tin. Céc ranh duoc danh
s6 tir 0 theo trat tir tir phia ngoai dia vao trong tim va moi mit dia cé thé chira hang ngan
ranh. Tiép theo ranh, mit tru 13 tip hop cua cac rinh ¢ cac mit dia khac nhau nam trén cing
mét vi tri dau tir. Trén thuc té, mat tru 1a tham s duoc st dung nhiéu hon ranh trong cac h¢
théng dia cing.

Cung 12 mot phan cua ranh trén bé mit dia va 1a don vi luu trit nho nhét c¢6 thé quan 1y coa
dia. Kich thudc thong dung ctia mdi cung 1a 512 bytes. V4i 6 dia climg, ba tham sé dugc sir
dung dé tinh dung luong dia la: S6 lugng mat tru (C), sé luong dau tir (H) va sb lugng cung
trong mot ranh (S). Nhu vay, dung lugng cuia dia cimg tinh theo cac tham s6 trén 1a:

Dung lugng cuadiacimg= C x H x S x 512 bytes

5.1.2.2 Cdc chudn ghép néi dia cirng

Céc chuan hay giao dién ghép ndi 6 dia ctng giai quyét van dé cac 6 dia cimg duoc ghép nbi
va trao ddi dit liéu voi CPU nhu thé ndo. Cho dén hién nay, cac giao dién théng dung ghép
nbi 6 dia cimg voi may tinh gom: (1) Parallel ATA (PATA - Parallel Advanced Technology
Attachments), con goi 1a ATA/IDE/EIDE (Integrated Drive Electronics), (2) Serial ATA
(SATA), (3) SCSI — Small Computer System Interface (phat am 1a scuzzy /skazi/), (4) Serial
Attached SCSI (SAS) va (5) iSCSI — Internet SCSI. Trong tai liéu nay, ta dé cap chi tiét ba
chuan ghép ndi thong dung nhat cho may tinh 1a PATA/ATA/IDE, SATA va SCSI.
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Chuén ghép ndi ATA/IDE/PATA

Hinh 55 Giao dién ghép ndi va cap ATA/IDE/PATA

Options jumper block

Master or single drive

Drive is slave

Seagate

Master with non ATA-
compatible slave

00| oo |oo | oo

B8] (oo| oo |oo |oo

oo | @8 (oo (@@
[@@)| @8 (oo | oo

Cable select

=
Limit drive capacity /(

40 Gbytes =32 GB
<40 Gbytes = 2.1 Gbytes

IDE Ribbon Cable
Connector

||| oo

18

2| 22294 3

Circuit Board

£

Jumper Pins

Power Connector

Hinh 56 IDE HDD jumpers & cai dat jumpers

Chuan ghép néi ATA/IDE/PATA sir dung cap det 40 hodc 80 sgi dé ghép ndi 6 cing véi bang
mach chinh ctia mdy tinh. Mdi cap thuong hd tro ghép ndi voi 2 6 dia: mot 6 dia chu (master)
va mot 6 dia t& (slave). Bing thong dudng truyén 1a 16 bit, dat cic murc thong lugng theo tan
s6 lam viéc: 16, 33, 66, 100 va 133MB/s. Hinh 55 va Hinh 56 minh hoa khe cam, cap ghép
ndi va cac chuyén mach ché do lam viéc (jumpers) cta 6 dia chuan ATA/IDE/PATA.

Chuin ghép ndi SATA

N

Khe cdm Pau cdm Pau cdm
dir liéu SATA dir liéu SATA ngudn SATA

Hinh 57 Khe cam va cap ghép ndi SATA
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Hinh 57 minh hoa cac thanh phan ghép néi 6 dia cing véi bang mach chinh theo chuin
SATA. Chuan SATA sir dung cung tap 1énh murc thip nhu chuan ATA nhung SATA st dung
duong truyén tin ndi tiép toc do cao qua 2 doi day véi bd didu khién SATA sir dung chuan
AHCI (Advanced Host Controller Interface). SATA hd tro nhiéu tinh ning tién tién vuot troi
so v6i ATA, nhu truyén dit liéu nhanh va hiéu qua hon va dic biét 1a tinh nang cdm néng (hot
plug). SATA cung cap toc do truyén dit liéu cao hon nhiéu so voi ATA. V&i SATA thé hé 1,
toc do dat 1,5 Gb/s va 1an luot dat 3,0 Gb/s va 6,0 Gb/s v&i cac thé hé 2 va thé hé 3.

Chuin ghép néi SCSI

SCSI 1a mot tap cac chuan vé két ndi vat 1y va truyén dir liéu gitta may tinh va thiét bi ngoai
vi, thuong duogc st dung trong cac may chi.. T4t ca cac thiét bj SCSI déu két ndi dén bus SCSI
theo cting mot kiéu va mdi bus SCSI co6 thé két ndi 8-16 thiét bi SCSIL. Tuong tuy SATA,
chuén SCSI ciing cung cap nhiéu tinh ning tién tién nhu toc do truyén dir liéu va tinh 6n dinh
rat cao va tinh ning cim néng. Tinh ning cam néng rat hitu dung trong cac may chii do SCSI
cho phép thém, bot cac 6 cing ma khong phai tit may, giam thoi gian ngimg cung cip dich
vu. SCSI dat dugce toc do truyén dir liéu: 5, 10, 20, 40MB/s véi cac 6 SCSI cii va 160, 320,
640 MB/s véi cac 6 SCSI méi. Cac 6 cimg SCSI thuong rat dit tién va dugc thuong dugce sir
dung cho cac may chu va cac hé thong luu trit tién tién nhu RAID, NAS va SAN.

5.1.2.3 Quan Iy dia cung

Cac dia cing duoc quan 1y theo hai mirc: mirc thap (lower level) va mirc cao (high level).
Quan 1y dia & muc thip dugc thuc hién béi cac chiic ning cia ROM-BIOS, dia duoc quan 1y
& mirc cao bai hé diéu hanh. Cac van dé lién quan dén quan ly dia cimg gém: dinh dang dia
ctmg, phan khu va bang phéan khu dia ctimg, cung khéi dong, hé thdng file va thu muc gdc.

Dinh dang dia cirng

Pia cimg can dugc dinh dang (format) trude khi sir dung. C6 hai mirc dinh dang dia ctng:
dinh dang mtrc thap (lower level format) va dinh dang muc cao (high level format). Dinh
dang muc thap 1a qua trinh gan dia chi cho cac cung vat 1y trén dia va c6 thé duoc thuc hién
bdi cac chirc ning cua BIOS. Hién nay, hau hét cac 6 dia cimg déu da dugc dinh dang mirc
thép khi xuét xuong. Sau khi dugc dinh dang muc thép, b dia can duoc dinh dang ¢ muc cao
bdi hé diéu hanh trudc khi c6 thé luu thong tin. Pinh dang murc cao 1a qua trinh gan dia chi
cho cac cung logic va khoi tao hé thong file.

Phan khu va bang phan khu dia cirng

Mot dia cimg vat 1y c6 thé duoc chia thanh nhiéu phan dé thuan tién cho quan Iy va luu trit.
Mdi phan duoc goi 1a mot phan doan hay mot phan khu (partition). Co hai loai phan khu:
phan khu chinh (primary partition) va phan khu mé rong (extended partition). Thong thuong,
mdi 6 dia chi co thé c6 mot phan khu chinh va mot hodc mot s6 phan khu mé rong. Mot phan
khu lai ¢6 thé dugc chia thanh mot hodc mot sé 6 dia logic. Phan khu chinh chi c¢6 thé chira
duy nhat mot 6 dia logic, nhung phan khu mé rong co thé duoc chia thanh mot hodc mét sb 6
dia logic.

Bang phan khu (partition table) 1a mot bang gdm cac ban ghi luu théng tin quan 1y cac phan
khu dia cting. Céc thong tin cu thé vé mdi phan khu nhu sau:
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*  Phan khu c6 thudc loai tich cuc (active) ?

= S6 mit try (C), dau tir (H) va cung (S) diém bat dau phan khu;

= S6 mit tru (C), dau tir (H) va cung (S) diém két thiic phan khu;

= Kiéu dinh dang phan khu (FAT, NTES, EXT);

= Kich thudc ctia phan khu tinh theo sb cung.
Cung khéi dong
Cung khoi dong (boot sector) 1a mot cung dic biét, luén nam & vi tri cung sb 1 cua 6 dia
logic. Cung khéi dong chira chuwong trinh méi khéi dong (Bootstrap loader) c¢6 nhiém vu kich
hoat vi¢c nap cac thanh phan cua h¢ di€u hanh tir dia vao b nho.
Hé théng file

Heé théng file (file system) 1a mot dang bang danh muc (directory) dé quan 1y viéc luu trir cac
files trén dia. Cac files thuong dugc luu trit trong cac thu muc (folders) va cac thu muc duogc
to chirc theo mo hinh cdy. H¢ thong file 1a m§t thanh phan cia h¢ di€u hanh va cé thiét ké
khac khéac nhau. Sau day la mot s hé thong file thong dung kém theo hé diéu hanh:

= FAT (DOS, Windows 3.x, Windows 95, 98, ME)

= NTFS (Windows NT, 2000, XP, 2003, Vista, 7)

= Ext2, Ext3 (Unix, Linux)

»  MFS (Macintosh FS)/HFS (Hierarchical FS) (Mac OS)
Thw muc géc
Thu muc gbc (Root directory) 1a thu myc & muc thap nhét trong hé thdng cay thu muc cia 6
dia logic. Thu muc goc la diém bat dau khi h¢ thong tim kiém va truy nhép file. Cling nhu cac
thu muc khac, thu muc goc cé thé chira cadc thu muc con va céc file. BPiém khac biét cta thu
muc goc véi cac thu muc khéc 1a n6 khong c6 thu muc me.

5.2 PIA QUANG
5.2.1 Giéi thiéu va nguyén ly
Pia quang (Optical Disks) hoat dong dya trén nguyén 1y quang hoc: str dung anh sang dé doc
va ghi thong tin trén dia. Cac dia quang thuong duge ché tao bang plastic véi mot mat duoc
trang mot 10p nhém mong dé phan xa tia laser. Mt dia quang duoc “khic” ranh va muc 16m
cua ranh dugc st dung dé biéu dién cac bit thong tin, nhu minh hoa trén Hinh 58. Trén thuc
té, cac dia quang am nhac va phim dugc ché tao hang loat theo kiéu ché ban in gém 2 khau:
Trudc hét, tao ban dia chu chira thong tin ¢ dang “4m ban” bang thiét bi chuyén dung, sau d6
sir dung ban dia chii dé “in” thong tin 1én céc dia quang trang.
Viéc doc thong tin trén dia quang dugc thuc hién trong 6 dia quang (Optical Disk Drive), nhu
minh hoa trén Hinh 59 theo cac budc:

1. Tia laser tir didt phat laser di qua b tach tia dén guong quay;

2. Guong quay duogc diéu khién bai tin hiéu doc, 14i tia laser dén vi tri can doc trén mat

dia;
3. Tia phan xa tir mit dia phan anh mirc 16i 16m trén mit dia quay trd lai guong quay;

62

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 5- Bo nho ngoai

4. Guong quay chuyén tia phan xa vé bo tach tia va sau d6 dén bd cam bién quang dién;
5. B cam bién quang dién chuyén doi tia laser phan xa thanh tin hiéu dién dau ra. Cudng
dd cua tia laser dugc biéu dién thanh mire tin hiéu ra.

Piezo-Resistive

Direction
of rotation

Rotating plastic disk

Hinh 58 Luu thong tin trén dia quang

Output
signal
Sensor
A Rotation
Laser Diode mirror

Beam / \

spitter

> v 4

CD-ROM
Hinh 59 Nguyén 1y doc thong tin trén dia CD-ROM

5.2.2 Cac loai dia quang

C6 hai ho dia quang chinh: dia CD (Compact Disk) va dia DVD (Digital Video Disk). Bia CD
ra doi trude cd dung lugng nhd, tdc do cham, thuong dugce sir dung dé luu dir liéu, 4m thanh
va phim anh c6 chét lugng thap. Bia DVD ra doi sau, ¢6 dung lugng 16n, toe d6 truy nhap cao
va cho phép luu dit liéu, 4m thanh va phim anh c6 chét lugng cao hon.
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Ho dia CD gdm 3 loai chinh: dia CD chi doc (CD-ROM - Read Only CD), dia CD c6 thé ghi
1 1an (CD-R - Recordable CD) va dia CD c6 thé ghi lai (CD-RW - Rewritable CD). Bia CD-
ROM duoc ghi sidn nodi dung tir khi san xuat va chi c6 thé doc ra trong qua trinh sir dung. CD-
ROM thudng dugce st dung dé luu 4m nhac va cac phan mém. Dia CD-R 13 dia c6 thé ghi mot
14an duy nhit boi ngudi sir dung. Sau khi thong tin dugc ghi, dia trd thanh loai chi doc. Nguoc
lai, dia CD-RW cho phép xo04 thong tin di ghi va ghi lai nhiéu lan. Pia CD-RW thuong c6 gia
thanh cao va c6 thé ghi lai khoang 1000 lan.

Tuong tu ho CD, ho DVD ciing gdm nhiéu loai: dia DVD chi doc (DVD-ROM - Read Only
DVD), dia c¢6 thé ghi 1 1an (DVD-R - Recordable DVD), dia c6 thé ghi lai (DVD-RW -
Rewritable DVD), dia DVD mat d6 cao (HD-DVD - High-density DVD) va dia DVD mat d6
siéu cao (Blu-ray DVD - Ultra-high density DVD). DVD-ROM thuong duoc st dung dé luu
phim anh va cac phan mém cé dung luong 16n. Bia DVD-R 1a dia c6 thé ghi mét lan duy nhét
boi nguoi sir dung. Sau khi thong tin dugce ghi, dia trd thanh loai chi doc. Nguoc lai, dia
DVD-RW cho phép xo4 thong tin da ghi va ghi lai nhiéu lan. Pia HD-DVD va Blu-ray DVD
la cac loai dia DVD c¢6 dung lugng siéu cao voi dung luwong twong tng vao khoang 15GB va
25GB voi dia mot 16p.

5.2.3 Gi6i thiéu cau tao mot so dia quang thong dung
5.2.3.1 bia CD-ROM, CD-R va CD-RW

Dung luong t6i da cta dia CD 1a 700MB hodc 80 phiit néu luu am thanh. O dia str dung tia
laser hong ngoai v4i bude song 780 nm dé doc thong tin. Tc do truyén thong tin cua dia CD
duoc tinh theo tdc d6 co s¢ (150KB/s) nhan v6i hé sé nhan. Vi du, dia co téc do doc 4x thi toc
do t6i da co thé doc 1a 4 x 150KB/s = 600 KB/s; néu dia c6 toc d6 doc 50x thi téc do tdi da co
thé doc 12 50 x 150KB/s = 7500 KB/s.

CD-R Writing

IO ONUE G B & r Organic dye

5.51t0 6.5 mW of burning power at 1X

CD players use only .5 mW of power.

Hinh 60 Cau tao dia CD-R

Pia CD-R vé& mat hinh thirc va cdu tao twong tu dia CD-ROM. Tuy nhién, dia CD-R c6 thém
mot 16p goi 1a “organic dye”, tam dich 1 I6p hitu co nam giita 16p plastic va 16p phan xa bang
kim loai. Tia laser dd duoc didu ché boi tin hiéu ghi duoc st dung dé “ddt” 16p hiru co tao
thanh cac murc 16i 16m khac nhau trén 16p nay dé luu thong tin. Sau khi d6t 16p hitu co bi ¢d
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dinh va do vy dia CD-R chi ghi duoc 1 lan. Trong dia CD-RW, 16p hitu co dugc thay bing
mot 16p ban kim loai. Nho vay, dia CD-RW c6 thé ghi duoc nhiéu 1an. Pa sé cac dia CD-RW
cho phép ghi lai dén khoang 1000 lan.

5.2.3.2 bia DVD-ROM, DVD-R va DVD-RW

Dung luong tdi da cua dia DVD 1a 4,7GB v6i dia mot mat va 8,5GB véi dia 2 mat. O dia
DVD sir dung tia laser hong ngoai c6 budc séng 650nm, ngin hon nhiéu so véi bude song tia
laser dung trong 6 dia CD. Nho sir dung budc song laser ngén hon, dia DVD c¢6 mat do ghi
cao hon nhiéu so véi CD, nhung minh hoa trén Hinh 61. Téc d6 truyén thong tin ciia dia DVD
duoc tinh theo tée do co s& (1350KB/s) nhan vi hé s6 nhan. Vi du, dia c6 toc do doc 4x thi
toc do tdi da co thé doc 1a 4 x 1350KB/s = 5400 KB/s; néu dia c6 toc do doc 16x thi toc do tdi
da c6 thé doc 12 16 x 1350KB/s = 21600 KB/s.

CD

Hinh 61 Mat d6 ghi thong tin trén dia CD va DVD

polycarbonate

Top half of disc

Bonding layer
Lacquer

Recording layer

polycarbonate

\

Laser beam
In disc groove

Hinh 62 CAu tao dia DVD-R
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DPia DVD-R c6 céu tao twong tir dia CD-R, nhung sir dung tia laser c6 budc song ngan hon, 1a

650nm, nhu minh hoa trén Hinh 62. Hinh 63 minh hoa mit cit cac 16p trong dia DVD-RW.
L6p ban kim loai dé ghi thong tin duoc dit trong hai 16p bao vé.

Polycarbonate upper half
Adhesive

/2P resin

Top half of disc

(Al alloy)

Protective layer (ZnS-Si02)

I
l___-___-—-—
%Recording layers  (In-Ag-Sb-Te)

Protective layer (ZnS-8i02)

../Laser beam\ Polycarbonate

In disc groove
Hinh 63 Cau tao dia DVD-RW

5.2.3.3 Pia HD-DVD va Blu-ray DVD

Pia HD-DVD va Blu-ray DVD la cac “siéu” dia quang v6i dung luong rat 16n va téc do truy
nhap cao. Pia HD-DVD do Toshiba phat minh, sir dung tia laser xanh v&i budc song rat ngan.
Pia HD-DVD dat dung lugng 15GB cho mét 16p va 30GB cho hai 16p. Do that bai trong canh
tranh v6i dia Blu-ray DVD, nén dia HD-DVD da phai ngimg san xuat tir thang 2 nim 2008.
bia Blu-ray DVD do Sony phéat minh, st dung tia laser v4i budc song 405nm. Dia Blu-ray
DVD dat dung luong 30GB cho mot 16p va S0GB cho hai 16p.

5.3 RAID
5.3.1 Giéi thi¢u RAID

RAID (Redundant Array of Independent Disks) 1a mot cong ngh¢ tao cac thiét bi luu trix tién
tién trén co so cac 6 dia cing, nham dat c4c yéu cau vé téc do cao (high performance / speed),
tinh tin cdy cao (high reliability) va dung luong 16n (large volume). Mac du RAID la mét
mang cta cc 6 dia cing, nhung khong phai tit ca cac loai 6 cing déu co thé sir dung dé tao
RAID. Trén thyuc té, chi c6 cac 6 cimg theo chuan SATA, SCSI va twong duong méi hd trg
tao RAID.

5.3.2 Cac k¥ thuat tao RAID

C6 hai k¥ thuat chinh dugc st dung dé tao RAID: ky thuét tao lat dia (Disk Stripping) va k§
thuat soi gwong dia (Disk Mirroring). Hinh 64 minh hoa k¥ thut tao lat dia. Piém mau chot
ctia k¥ thuat nay 1a diéu khién RAID cung cip kha ning ghi va doc song song cic khoi ctia
cung mdt don vi dir liéu. Nho vay tang dugc tde do doc ghi. Theo do, cac dir li¢u can ghi
dugc chia thanh cac khdi cing kich thudc va dugc ghi dong thoi vao cac 6 dia vat 1y doc 1ap.
Tuong tu, trong qua trinh doc, cac khdi cua dit liéu can doc duoc doc déng thoi tir cac dia
cung doc lap, giup gidm thoi gian doc.
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Trong khi k¥ thuat tao lat dia hudng dén tdc do cao, k¥ thuat soi guong dia nham dat do tin
cdy cao cho hé thong luu trit. Hinh 65 minh hoa k¥ thuat soi gwong dia. Theo d6, dit liéu ciing
duoc chia thanh cac khdi va mdi khéi duoc ghi dong thoi 1én hai hay nhiéu 6 dia doc 1ap. Nhu
vay, tai moi thoi diém ta déu c6 nhiéu ban sao dir liéu trén cac dia cung doc 1ap, dam bao tinh

an toan cao.
RAID
Controller
e e
v v
Computer
Al A2
— —
N~ e~
Bl | B2
v ©
C1 C2
v v
Disk 1 Disk 2
Hinh 64 RAID - Ky thuat tao lat dia
RAID
Controller
— | | N
v v
Computer
A A
— —
e~ e~
B B
A S <

C C
N~ N~
Disk 1 Disk 2

Hinh 65 RAID — K¥ thuat soi guong dia

5.3.3 Gi6i thi¢u mdt s6 loai RAID thong dung

Trén co so cac ky thuat RAID duoc dé cap tai muc 5.3.2, trong muc nay gidi thi¢u ba dang
RAID duoc sir dung pho bién nhat: RAID 0, RAID 1 va RAID 10. Cac dang RAID khac
chang han RAID 2, 3, 4, 5, 6, 01, doc gia c6 thé tham khao & cac tai liéu khac.

53.3.1RAID O

CAu hinh RAID 0 dya trén k¥ thuat tao lat dia va can tdi thiéu hai 6 dia vat 1y, nhu minh hoa
trén Hinh 66. Uu diém chinh cua RAID 0 1a dat tdc d6 cao — toc do truy nhap RAID ty 1¢
thudn vé6i sd luong dia doc 1ap ciia RAID. Ngoai ra, RAID 0 c6 thé gitip ting dung luong:
dung luong RAID 0 bang tong dung lwong cia cac dia doc 1ap tham gia. Han ché 16n nhét cua
RAID 0 14 tinh tin cdy — tinh tin cdy ctia RAID 0 chi twong duong tinh tin cdy cia mot 6 dia
don.
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53.3.2RAID 1

Khac v6i RAID 0, cdu hinh RAID 1 dua trén k¥ thuat soi guong dia va ciing can tbi thiéu hai
b dia vat 1y, nhu minh hoa trén Hinh 67. Uu diém chinh cia RAID 1 la dat do tin cay cao, do
tai moi thoi diém ludn c6 nhidu ban sao luu dit liéu trén cac dia doc 1ap. Tdc do6 truy nhéap va
dung luong ctia RAID 1 déu tuong duong véi mot 6 dia don.

RAID
Controller
— | N — | N
Me_ e
Computer

Al A2

b —

e~ e~

3 B2

v ©
Cc1 C2

v v

Disk 1 Disk 2
Hinh 66 C4u hinh RAID 0
RAID
Controller
e — | N
e e
Computer

A A

e~ e~

/E\ B

A 3
C C

N~~~ N~~~

Disk 1 Disk 2
Hinh 67 Cé4u hinh RAID 1
5.3.3.3 RAID 10

Céu hinh RAID 10 1a sy két hop ctia RAID 1 va RAID 0, dua trén ca hai ky thuét tao lat dia
va soi guong dia. RAID 10 can t6i thiéu 4 6 dia doc 1ap nhu minh hoa trén Hinh 68. Uu diém
ctia RAID 10 1a dat dugc ca tdc do cao va tinh tin cdy cao, nén rat phi hop véi cac hé thong
may chu doi hoi tinh an toan cao, hi¢u nang 16n nhu may chu co sé dir liéu. Dung lugng
RAID 10 bang mét nira tong dung lugng cac dia doc lap tham gia tao RAID. Nhuoc diém duy
nhét ciia RAID 10 1a gia thanh cao.
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Mirroring
RAID Stripping Stripping
—1 Controller £ £

— | — — | —
Al A2 Al A2

— — — —
Bl B2 B1 B2

e~ Me—— 1 e~ Me—— 1
Ci1 C2 C1 Cc2

v N~ ey v ~— —

Disk 1 Disk 2 Disk 3 Disk 4
Hinh 68 C4u hinh RAID 10
5.4 NAS

NAS (Network Attached Storage) 1a mot dang thiét bi luu trir dugc gan truc tiép vao mang,
thuong 13 mang cuc bd LAN. Hinh 69 minh hoa mét thiét bj NAS USR8700 duogc gin vao
mang LAN va cung cap thiét bi luu trit cho ca mang.

USR8700
« Desktops with Serial ATA 4-Drive
. USR997902 L Network Attached (4
Gigabit PCl Adapters Storage ( O

USR5411
Wireless MAXg PC Card

USR997932
16-Port Gigabit USR5453
USR997903 Ethernet Switch Professional Access Point

Gigabit PC Card

Hinh 69 NAS trong mt mang LAN

Trén thyc té, NAS thudng 1a mot may chii chuyén dung 1am thiét bi luu trit, duge két ndi vao
mang (thuong 14 LAN tdc do cao) va cung cip cac dich vu luu trit thong qua mang. NAS
thuong dua trén nén tang 1a mot RAID c6 tbc do cao, dung luong 16n va do tin cdy rat cao.
NAS c¢6 thé cung cap dich vu luu trit cho hau hét cac loai may chii ¢6 cu hinh phan ctng
khac nhau va chay cac hé diéu hanh khéc nhau, ciing nhu cac phan mém tmg dung khac nhau,
nhu minh hoa trén Hinh 70.
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Hinh 70 NAS cta hdng D-Link va mé hinh sir dung trong mang LAN

5.5 SAN

®» Storage Area Networks

UNIX NETWARE HTTP

N " ;
— —'va

L

HubslSwltches

gppllcaﬂon

LAN

e
(T '
LTI

RAID

Tape
Optical Storage

Source: allSAN Repoet 2001 Copyright £ 2000 allSAN.com Inc allSAN
Hinh 71 M6 hinh mang luu trlit SAN va ung dung
SAN (Storage Area Network) 1a mot mang ciia cac may chu chuyén dung cung cép dich vu
luu trit, v6i cac dic diém:
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Tbc 3o truy nhap rét cao;
Dung lugng cuc 16n;

Do an toan rat cao

An toan dir liéu cuc bd

An toan dir liéu véi cac ban copy duge ddng bd & khoang cach xa vé dia 1y.

Thong thuong, cac SAN thuong duoc to chic duéi dang cic hé théng file phan tan
(Distributed File System) phuc vu t6 chtc luu trit lwong dit liéu khong 16 cho céc t6 chuc va

cong ty lon.

5.6 CAU HOI ON TAP

1.

o M D

Dia cting: cAu tao, cac chuin ghép ndi, bang phan khu, thu muc géc va hé théng file.
Pia quang: cu tao, nguyén 1y doc CD va céc loai dia quang.

RAID: RAID la gi? céc k¥ thuat chinh tao RAID; céc cAu hinh RAID 0, 1 va 10.
Khai niém vé NAS.

Khai niém vé SAN.
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6.1 GIOI THIEU CHUNG VE HE THONG BUS

Bus 12 mdt hé théng con (subsystem) c6 nhiém vu truyén dit lidu giita cac bd phan trong may
tinh. Mot hé thong bus thudng gdm ba thanh phan: bus dia chi, bus dit liéu va bus diéu khién.
Bus dia chi (Address Bus — A Bus) la bus mot chiéu ¢6 nhiém vu truyén cac tin hiéu dia chi
phat hanh béi CPU dén bo nhé hodc cac thiét bi vao ra. Cac tin hiéu dia chi giap CPU chon
dugc 6 nhé can doc/ghi hodc thiét bi vao ra can trao ddi dir liéu. Bus dit liéu (Data Bus — D
Bus) 13 bus hai chiéu c6 nhiém vy truyén cac tin hiéu dit liéu di va dén CPU. Dit liéu dugc
bus dit lidu chuyén tir CPU dén bd nhé hodc thiét bi vao ra va ngugc lai. Bus diéu khién
(Control Bus — C Bus) 1 bus mt chiéu theo mot huéng, c¢6 nhiém vy truyén cac tin hiéu diéu
khién tir CPU dén bd nhé hodc thiét bi vao ra, va truyén cac tin hiéu trang thai tir bd nhd hoic
thiét bi vao ra vé CPU. Céc bus dia chi, dit liéu va diéu khién thuong phdi hop cing tham gia
truyén dan cac tin hiéu dia chi, dir liéu va diéu khién trong qua trinh CPU trao dbi thong tin
v6i bo nhé hodc cac thiét bi vao ra.

Hinh 72 He¢ thong bus nguyén Iy

Hinh 72 minh hoa hé thong bus nguyén 1y — mot hé thong bus duy nhat két ndi ba thanh phan
quan trong nhét ctia may tinh 1a CPU, bd nhd (memory) va cac thiét bi vao ra (I/0). Trén thyc
té, hé théng bus thuong dugc chia thanh mot s6 hé théng bus con theo tan sb lam viée va bang
thong, nham 1am cho hé thdng bus lam viéc nhip nhang hon véi cac thanh phan c6 lién quan.
Hinh 73 minh hoa hé thdng bus ctia cac mdy vi tinh dugc st dung gan day. Theo d6, hé thong
bus gém cac bus: Backside Bus (BSB), Frontside Bus (FSB), AGP Bus, PCI Bus va ISA Bus.
BSB 1a bus riéng két ndi CPU véi bd nhd cache, con FSB két néi CPU véi bo nhé chinh.
AGP 1a bus danh riéng phuc vu card giao tiép dd hoa va PCI bus thudng dugc str dung dé két
ndi voi céac thiét bi ngoai vi. Bus ISA duoc st dung dé két ndi vai cac thiét bi ngoai vi cii. Cac
hé thong bus con duoc két ndi voi nhau thong qua cac cau bus (Bus Bridge).
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stem
& &5

(System) Bus .

ISA
Devices

=" pap ———1
Devices

S2001 HowStuffworks

Hinh 73 Hé thng bus thuc té

6.2 GIOI THIEU MQT SO LOAI BUS THONG DUNG

6.2.1 Bus ISA va EISA

Bus ISA (Industrial Standard Architecture) 1a mot trong cac bus dwoc phat trién sém nhat.
Bus ISA do IBM phat trién ndam 1981 véi bang thong 8 bit trén may XT, hodc 16 bit trén may
AT. ISA hd tro toi da 6 thiét bi két ndi d@)ng thoi va hoat dong ¢ cac xung nhip 4, 6 va SMHz.
Hinh 74 minh hoa céc khe cdim mo rong ciia bus ISA dugc dung dé két ndi voi cac card mo
rong ISA.

Al 0 AAAA — A EA -
e T

e
AR

Hinh 74 Khe cim mé rong ISA

73

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://en.wikipedia.org/wiki/File:Isa1.jpg
http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chirong 6- Hé thong Bus va cdc thiét bi ngoqi vi

Bus EISA 1a mdt mé rong ctia bus ISA ra doi vao nam 1988. EISA hd trg bang thong 32 bits,
nhung né van tuong thich véi cac thiét bi theo chuan ISA 8 va 16 bit. EISA hoat dong vai
xung nhip 8.33MHz va dat toc do truyén dir liéu 33MB/s. Hinh 75 minh hoa cac khe cim mo
rong cua bus EISA dugc dung dé két ndi voi cac card mo rong ISA va EISA. Hién nay, bus
ISA va EISA da lac hau va khong con dugce sur dung.

Hinh 75 Khe cim mé rong EISA

6.2.2 Bus PCI
6.2.2.1 Gidi thiéu bus PCI

Bus PCI (Peripheral Component Interconnect) do Intel phat trién nam 1993 va duogc phat trién
thanh mot trong céc bus duoc sir dung rong rii nhat cho dén ngay nay. PCI hd trg bang thong
32 bit hodc 64 bit va dat tbc do truyén dir liéu kha cao theo tan sé lam viéc va bang thong. Véi
bang thong 32 bit, tdc do truyén dit liéu dat 133 MB/s tai tn s6 33MHz va 266 MB/s tai tan
s6 66MHz. Vi bang thong 64 bit, téc d6 truyén dit lidu dat 266 MB/s tai tan s6 33MHz va
533 MB/s tai tan s6 66MHz. Hinh 76 minh hoa khe cam PCI va card m¢ rong thiét bj PCI va
Hinh 77 minh hoa bus cuc b PCI — cac thanh phan tham gia vao “gia dinh” PCI.

== i

s LERLARRIRRARS RRREANY

Hinh 76 Khe cdm va card thiét bi PCI
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Processor

Motion
Video

Bridge/
Memory
Controller

‘ Audio

DRAM I

PCIl Local Bus

LAN scsi Graphics
Base /O
Functions
( ISAJEISA - MicroChannel }

Hinh 77 Bus cuc bo PCI

6.2.2.2 Nguyén ly hoat dong cua bus PCI

AHB Master oM CONTA PCl Interface
o { -, FED >
P { PCI DMA
- | | FFO L
AHB
—
¥
| CPU Window
| Memary Aparture
- - H
3 o Py
Ra 2l N +—>
+ 1 CONTROL = *
- -~
AHB Stave v I—
- ¥ COMMANDYSTATUS = »  Configuration
REGISTERS Space
AHB
- » PCISETTINGS | "
REG'STERS ...................................

PCl Arbiter 5
{host-bridge omy)

Hinh 78 So d6 khbi nguyén 1y hoat dong ciia bus PCI

Hinh 78 néu so dd khdi nguyén 1y hoat dong cua bus PCL Theo d6 PCI 1a mot bus dung
chung hay bus chia sé (shared bus). PCI hd tro nhiéu thiét bj két ndi dong thoi, nhung tai mdi
thoi diém, chi c6 mot cip thiét bi dugc sir dung bus dé trao doi dit liéu. Viéc trao ddi dir lidu
trén bus PCI duoc thuc hién thong qua cac giao dich (transaction). Thiét bi khai tao (Initiator)
qua trinh truyén dir liu duoc goi 1a thiét bi chii (ABH Master) va thiét bi nhan dir liéu hay
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thiét bi dich (Target) 1a thiét bi tho (ABH Slave). Mot trong tai ¢ nhiém vu diéu d6 cac giao
dich trén bus PCI dugc goi 1a bd tuy chon (PCI Arbiter).
Viéc thyc hién cac giao dich trén bus PCI dugc diéu khién boi cac tin hidu. Hai nhom tin hiéu
chinh dugc st dung, g@)m: tin hiéu khoi tao giao dich va tin hiéu diéu khién giao dich. Céc tin
hiéu khéi tao mot giao dich, gdm tin hiéu REQ# do thiét bj khoi tao giao dich gui tin hiéu yéu
cau str dung bus va tin hiéu GNT# do bo tuy chon guri tin hiéu cho phép st dung bus. C4c tin
hiéu diéu khién mot giao dich, gdm tin hiéu FRAME# - bat dau chu ky bus, tin hiéu IRDY# -
thiét bi khoi tao di sin sang, tin hiéu DEVSEL# - thiét bi dich xac nhan bat ddu giao dich, tin
hiéu TRDY# - thiét bi dich di sin sang va tin hiéu STOP# - dimg giao dich.
Mot giao dich PCI dugc thuc hién theo 3 pha: pha tuy chon (Arbitration), pha dia chi
(Address) va pha dir liéu (Data). Pha tuy chon c¢6 nhiém vu khai tao giao dich, pha dia chi xac
dinh dia chi bén tham gia giao dich va pha dir li¢u truyén dir li¢u gitra cac bén. Pha tuy chon
duoc thuc hién thong qua cac budce sau:
= Thiét bi PCI (Initiator) guri tin hiéu REQ# dén Arbiter yéu cau sir dung bus;
= Néu bus rdi, Arbiter giri tin hiéu cho phép st dung bus GNT# dén Initiator;
= Néu bus ban, yéu cau sir dung bus dugc dua vao hang doi;
* Tin hi€u cho phép st dung bus GNT# c6 thé bi Arbiter huy tai bat ky thoi diém nao;
= Thiét bi PCI dugc cip tin hiéu cho phép sir dung bus GNT# c6 thé bat dau phién
truyén dit liéu néu bus rdi.
Pha dia chi cta giao dich nhu minh hoa trén Hinh 79, c6 thé gém cac buoc:
= Thiét bi PCI (Initiator) c6 tin hiéu cho phép str dung bus GNT# c6 thé bt dau mot giao
dich PCI bang viéc gui tin hiéu FRAME# va giri dia chi thiét bi dich cung céac 1énh lién
quan (Read/Write);
= MBoi thiét bi PCI s& kiém tra dia chi va 1énh kém theo dé xac dinh minh c6 phai 14 thiét
bi dich hay khong. Thiét bi dich (c6 dia chi tring véi dia chi giri boi Initiator) s& giri
tin hiéu tra 16i DEVSEL# dén Initiator;
= Thiét bi dich phai giri tin hiéu tra 16i DEVSEL# trong thoi gian 3 chu ky dong ho.

(GNT# Irrelevant after cycle has started)

(Addres=s only walid for 1 cycle.)

Command, then first data phase byte enables)

Fast Med S5low Subtractive

Hinh 79 Pha dia chi giao dich PCI
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0 1 2 3 4 5 & 7 8 9
CLE /NN AN SN NN TN NS
AD[31:0] ---<  XOOOMMXXXX  XX¥XX X X (If a write)
AD[31:0] -—-<  »>~~~<XHNHNEXY X X X (If a read)
C/BE[3:0]% ———<___ X X ¥ X (Must always be walid)
IRDY# X N | I | | |
TRDY# X X 4 | | | |
DEVSELE A\ | | | |
FRAMEF =\ | | | |
CLK _H_H_I_H_I_H_H_\_I_H_}_H_,-’_H_;lf_‘a_;lf_\_,-lf_
0 1 2 "3 & 5 & 7 8 "9

Hinh 80 Pha dir li¢u giao dich PCI

Hinh 80 minh hoa cac tin hiéu trong pha dit liéu ctia giao dich PCI. Sau pha dia chi, khi tin
hiéu DEVSEL# & mirc thip 1a mot hodc mot s6 pha dir liéu. Két thiic pha dit liéu, thiét bi dich
giri tin hiéu STOP#.

6.2.3 Bus AGP

System RAM to Backbuffer
(“Execute”)

Hinh 81 So d6 nguyén 1y hoat dong ciia AGP

Bus AGP (Accelerated Graphic Port) do Intel phat trién nam 1993 v6i muc dich chinh sir
dung cho két ndi véi cac mach xir ly dd hoa tdc dd cao. AGP d3 hoan toan thay thé PCI trong
linh vuc giao tiép d6 hoa trong cac nim sau d6. AGP hd tro bang thong 32 bit véi toc do
truyén dir 1liéu nhanh gép nhiéu 14n so v&i bus PCL Cu thé, AGP hd tro 4 cép tde do truyén dir
lidu 1a 1x, 2x, 4x va 8x, véi toc do lan lugt 1a 266MB/s, 533MB/s, 1066MB/s va 2133MB/s
tai cac tan sb trong tmg 66MHz, 133MHz, 266MHz va 533MHz.
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6.2.4 Bus PCI Express

Bus PCI Express (con goi 1a PCIe) do Intel phat trién nim 2004, 13 mot dang bus truyén dit
lidu nbi tiép, kiéu diém dén diém (point to point) v6i tdc d6 cao. DO rong bus 1a tir 1-32 bit
tuy theo cdu hinh. PCI Express duoc cau tric tir cac lién két ndi tiép diém dén diém va mot
cap lién két ndi tip (theo 2 chiu nguoc nhau) tao thanh mot ludng (lane). Cac ludng duoc
dinh tuyén dong thdi qua mot bo chuyén mach (crossbar switch). Tdi da, bus PCI Express c6
thé hd tro dén 32 ludng. Tdc d6 truyén dit lidu ctia bus PCI Express phu thudc sé ludng sir
dung va phién ban cia chuin. V&i mot ludng, tée do truyén dat 250MB/s, 500MB/s va 1GB/s
tuong ing véi céac phién ban 1.x, 2.0 va 3.0.

PCI Express P.CI Compari_s__on

- - hn
A .

PCl Express
Serial Connection

Hinh 82 Truyén dir liéu qua b Switch trong PCI Express

Khac v6i PCI 1a bus chia sé, bus PCI Express c6 kha ning cung cip duong truyén riéng cho
cac cp thiét bi tham gia sir dung bus. Pong thoi PCI Express ciing hd trg nhiéu cap thiét bi
cung tham gia truyén dir liéu str dung cac ludng truyén khac nhau. Hinh 82 minh hoa viéc
truyén dir liéu qua bd chuyén mach (Switch) trong PCI Express.

6.3 GIOI THIEU CHUNG VE CAC THIET BI NGOAI VI

6.3.1 Gi6i thiéu chung

Céc thiét bj ngoai vi (peripheral devices) hay con goi 1a thiét bi vao ra, 1 cac b phan cta hé
théng may tinh c6 nhiém vu: (1) tiép nhan cac thong tin tir thé gidi bén ngoai di vao may tinh
va (2) két xuat cac thong tin tir may tinh ra thé gidi bén ngoai. Nhiém vu (1) dugc dam bao
bai nhom cac thiét bi vao (input devices) va nhiém vu (2) duoc dam bao bai nhom cac thiét bi
ra (output devices). Cac thiét bi vao gdm co: ban phim, chudt, 6 dia (doc thong tin), may quét
anh va may doc ma vach. Hinh 83 minh hoa thiét bj vao chuan 13 ban phim va chudt. Cac thiét
bi ra gdm c6: man hinh, may in, 6 dia (ghi thong tin) va may v&. Hinh 84 minh hoa hai loai
man hinh thong dung: man hinh CRT va LCD. Hinh 85 minh hoa c4ac may in laser va may in
phun muec.
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Button 3 Button 2

Button 7 Button 8

Button 6
Button 1

Button 5

Button 4

Hinh 83 Ban phim va chudt

Hinh 84 Man hinh CRT va LCD

Hinh 85 May in Laser va may in phun muc

6.3.2 Cac cong giao tiép

Céc thiét bi vao ra thuong két ndi véi may tinh thong qua cac cong giao tiép (communication
ports). Mdi cong giao tiép duoc gan mot dia chi va cé tap tham sb 1am viée riéng. Hinh 86
minh hoa cac cong giao tiép & phia sau may tinh. Cac cong giao tiép thong dung:
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1. PS/2: két ndi chudt va ban phim.

2. Cong COM va LPT.

3. Cong USB: cong giao tiép da niang theo chuan USB

= USB 1.0: 12Mb/s

= USB 2.0: 480Mb/s (hién tai)

= USB 3.0: 1.5Gb/s (tuong lai).

Cong IDE, SATA va E-SATA: ghép ndi cac loai 6 dia.
Cong LAN: ghép nbi mang.

Cong Audio: ghép ndi am thanh.

Cong doc cac thé nho.

Cong Firewire /IEEE 1394: ghép nbi cac loai 6 dia ngoai.

© o N o g M

Cong VGA/Video: ghép ndi v6i man hinh.
10. Cong DVI: ghép ndi véi man hinh sd.

PS/2 port | ' [ PS/2port |

(keyboard) | (mouse) |

USB ports m ” Ethernet port
(network)

Do,

Serial port 3 !
(dial-up modem) ;
LPT1 Printer port
(printer)
VGA port
momtor)

e
D @

@ &

Hinh 86 Mot s6 cong giao tiép vi may tinh

1Y)

OO

Game port
(joystick)
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6.4 GIOI THIEU MOQT SO THIET BI VAO RA THONG DUNG

6.4.1 Ban phim

Ban phim (keyboard) 1a thiét bj vao chuén ctia may tinh do ban phim c6 thé dam nhiém ca
chtrc nang nhép dir liéu va diéu khién may tinh. Ban phim tiéu chuin c¢6 101 phim: cac phim
ky tu (a-z), cac phim sb (0-9), cac phim phép toan (+, - *, /), cac phim chirc ning (F1-F12),
cac phim diéu khién (Ctrl, Alt, Shift, ..) va cac phim di chuyén: Home, End, Page Up, Page
Down, Up, Down, Left, Right, ...

e o o o o ol o o, o
o1 S1 Lz 52 b2 53 o4 54 L5 S5 bE p=1] o7 s7 D 58
) ) ) ) ) ) ) )
k a k a k a k a k a k a k a k a
o ™ o ™ ™ o ™ ™ o
oo SQ L0 510 b1 S11 o1z 512 e 512 big g1 o5 s14 LG 516
k a k a k a k a k a k a k a k a
e o n o o n o o n
L7 L1g 818 19 s18 Lzo sz0 Lz1 sz1 pzz 522 023 sz3 Lzg 24
k k a ke a k a k a ke a 3 a k a
ORI
—
k
™
k

517
a
= ™ ™y = ™y ) =
5 825 Lo S26 beT S27 ey Ske Loa 524 b 520 e 521 e 532
) ) ) ) ) ) )
a k a k a k a k a k a k a k a
2 5332
a

b2:
Dz

O T el sl s v
v Lad 534 bas 538 DS 536 LET 537
k a k a k a k El

1 c2 T T T
A B
Pl Y Pl I
Rl . .
C D
il I I
R2 . .

Hinh 88 Ma tran phim va phat hién cac phim duoc nhéan

Ban phim st dung mét ma tran hinh thanh boi cac dong va cft day dan, nhu minh hoa trén
hinh Hinh 87 va Hinh 88. Mdi phim hoat dong nhu mot cong tic dién. Khi phim duoc an, day
dan cot duge ndi voi day dan dong tao thanh mot mach kin. Bo diéu khién ban phim lién tuc
quét ma tran phim dé phat hién mach kin va ghi nhan phim dwoc an. Qua trinh xir 1y phim 4n
va tao tin hiéu giri CPU xir I trong ban phim c6 thé dugc tom tat nhu sau:
= Khi mdt phim dugc 4n, bd diéu khién ban phim phét hién va sinh ra mot ma quét twong
ung (scan code);

= MOt ngit (interrupt) ban phim dugc giri dén may tinh;
81
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= Khi nhan duogc tin hiéu ngét ban phim:
- May tinh thuc hién chuong trinh diéu khién ngit ban phim:
e Doc ma quét phim
e Chuyén mi quét phim thanh ma ky tu twong (mg (thong thuong 1a ma ASCII).
- Mot ky tu c6 thé duoc hién thi theo nhiéu hinh thirc khac nhau theo cac bo font.
6.4.2 Chuét
Chudt (mouse) 1a mot trong cac thiét bi vao ctia may tinh dugc st dung rong rai nhét. Chirc
nang chinh cta chudt 1a diéu khién. Thong qua cac phan mém, hinh thirc hién thi cua chudt
duoc thé hién rat da dang, tir hinh miii tén don gian, dén ban tay, dong hd cat, ... theo cac
trang thai lam viéc ctia chuong trinh. Hién nay, c6 rat nhiéu loai chuot dang duoc su dung.
Ngoai chudt bi (con goi 1a chudt co khi), con c6 chudt quang, chudt laser, chudt cam ng va
chudt khong day. Cac phim bam chudt ciing rat da dang: thong thuong 1a loai 3 phim (trai,
phai va cudn); mot sé chudt co thé c6 thém ca phim tién (forward) va phim lui (backward).

Pairs of photodetectors

Hinh 89 Chudt bi hay chudt co khi

Chuot bi hay chuot co khi 1a loai chudt c6 cAu tao don gian va dugc st dung som nhét. Hinh
89 cho théy cac thanh phﬁn bén trong cua chudt bi. Chudt bi hoat dong theo nguyén tac co khi
— quang — dién: bién chuyén dong cua vién bi khi ré chudt thanh cac tin hi¢u dién biéu dién
cac chuyén dong theo phuong ngang va phuong dimg cua chudt. Cu thé, nguyén tic hoat
dong cua chuot bi co thé tom tat nhu sau:
= Khi chudt di chuyén, vién bi chudt quay;
= Khi bi quay n6 kéo theo 2 truc ap vao quay theo. Hai truc dugc gin banh xe ring cua &
1 dau:
- Mot truc dung dé phat hién chuyén dong theo phuong ding
- Mot truc dung dé phat hién chuyén dong theo phuong ngang
= Hai di-6t sinh tia hong ngoai chiéu qua phan banh riang cwa gan trén cac truc ké trén:

- Khi banh ring cua quay, anh sang hong ngoai chiéu qua s& bi ngit quing;
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- O phia ddi dién c6 2 bd cam bién chuyén anh sang hong ngoai sau banh ring cua
thanh tin hi€u dién;

- Tin hiéu dién thu dugc phan anh chuyén dong cia chudt dugc chuyén cho may tinh
xu ly.

Button

UsB
Connector

Camera IC

Mirror &
Lens

LED

Controller
IC

Clock X-tal

Hinh 90 Chudt quang va ciu tao

Khac véi chudt bi, chudt quang (optical mouse) khong c6 bi nén thuong nhe va dat d¢ chinh
x4c cao hon. Hién nay, chudt quang da thay thé hau hét cac chudt bi. Hinh 90 minh hoa chudt
quang va cau tao ciia n6. Chudt quang sir dung nguyén tic lién tuc chup va phan tich anh bé
mat chuot di chuyén dé phat hién chuyén dong cua chudt. Cu thé, nguyén tac hoat dong cua
chudt quang co thé tom tat nhu sau:
= Mot di-6t phat anh sang d6 qua dng kinh chiéu xudng mit phang di chudt; anh sang
phan xa tir mit phang di chudt quay nguoc tré lai phia dudi chudt;
» Mot camera ddt phia dudi chudt lién tuc chup anh cua bé mat di chudt nho anh sang
phan xa. Tdc d6 chup 1a khoang 1500 anh/giay;
= IC diéu khién chudt s& phén tich va so sanh cac anh ké nhau va qua d6 phat hién ra
chuyén dong chudt;
» Tin hiéu biéu dién chuyén dong chuot do IC diéu khién chuot sinh ra duge chuyén cho
may tinh xtr ly.
Tuong ty nhu chudt quang, chudt laser ciing st dung phwong phap chup va phén tich anh bé
mit ké nhau dé phat hién chuyén dong. Tuy nhién, chudt laser sir dung anh sang laser véi toc
do chup anh 1én dén 6000 anh/ gidy. Nho vay, chudt laser thuong c6 d chinh xac va dd nhay
cao hon so véi chudt quang.

6.4.3 Man hinh

Man hinh (monitor / screen) 1a thiét bi ra chuén c6 thé hién thi thong tin dudi dang vin ban
hodc hinh anh. Ciing v&i ban phim va chudt, man hinh 1a thiét bi khong thé thiéu dbi véi may
tinh. C6 ba dang man hinh dugc st dung thong dung: man hinh 6ng dién tor CRT, man hinh
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tinh thé long LCD va man hinh plasma. Tai liéu nay chi dé cap dén hai loai man hinh duoc st
dung phd bién cho mdy tinh 1a man hinh CRT va LCD.

6.4.3.1 Man hinh CRT

Man hinh CRT (Cathode Ray Tube) st dung tia dién tir phat ra tir cuc Cathode bén 1én mit
huynh quang phét pho dé tao anh. Tia dién tir dwoc diéu khién boi 2 cudn lai tia (dong va
manh) dé quét hét ca man hinh, dam bao téc do quét toi thiu 1a 24 man hinh/gidy. Tin hiéu
hinh anh (video) dugc sir dung dé didu khién mat do tia dién tir ban 1én man huynh quang tao
cac murc sang/tdi khac nhau. Man hinh den tring sir dung 1 stng dién tir, con man hinh mau
sir dung 3 sting dién tir tng v6i 3 mau co ban Do (Red), Xanh 14 cdy (Green) va Xanh da troi
(Blue). Ba mau nay duoc tron v6i nhau theo ty 1¢ khac nhau tao thanh tit ca cac mau co trong
tu nhién cho diém anh. Hinh 91 minh hoa bén ngoai va cac bd phan bén trong ciia man hinh
CRT, con Hinh 92 minh hoa nguyén Iy tao diém anh ciia man hinh CRT mau.

B CRT Mounting

CRT HV Connector & Screw {1 ofd)

LRT Heck Board

Covered by Shisld) B DAG Costing
! o ' = eh CRT

- CRTHV Coble

Access Holes
for RGE ==
Adjustments

- Deflection Yoke

EC Power
Connector

PurityiStatic
W Convergence
Magnes Rings

Mainboard

—_ Horizental Dutput
Transistor (HOT)

o
g ey 4
e “ Farrite Core far
Wideo Cable R Suppression
FlybackLOFT \ .
Mostly Behind  Focus | Ny HIME SWGEA Connector
Heat Sink)  Control Screen (G2)  Heat Sink
Control [For HOT)

{Mostly Behind Shield)

Major Parts of Typical SVGA Monitor with Cover Removed

Hinh 91 Bén ngoai va bén trong man hinh CRT

Magnetic E
Bifoiron Guns Horizontal & Vertical  Yoke
Deflection Coils
: s ] 1  Color Dots
' S Electron Beams

Hinh 92 Nguyén ly diém anh cia man hinh CRT mau
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6.4.3.2 Man hinh LCD

Man hinh LCD (Liquid Crystal Display) la man hinh tao anh dya trén sy linh dong cta cac
“tinh thé long” (Liquid Crystals). Tinh thé 16ng 1a cac chit ban rin léng rit nhay cam voi
nhiét d6 va dong dién. So v&i man hinh CRT, man hinh LCD moéng hon, nhe hon va tiéu thu it
dién ning hon. Ngoai ra, phan dién tich man hinh thuc dé hién thi anh (viewable size) cua
LCD ciing 16n hon. Chang han man hinh LCD 15” ¢6 phan man hinh thyc tuong duong man
hinh CRT 17”. Nhuoc diém ctua LCD so véi CRT 1a khong hd tro nhiéu do phan giai, chét
luong anh khéng cao, thoi gian dap ung (response time) 16n va géc nhin (view angle) nho.

C6 thé phan loai man hinh LCD thanh 2 loai theo ngudn phap sang: LCD chiéu sau (backlit)
va LCD phan xa (reflective). LCD chiéu sau str dung ngudn sang riéng dit ¢ phia sau, thuong
dung trong cac LCD c¢6 cong suat 16n, nhr man hinh may tinh va man hinh tivi. LCD phan xa
sir dung anh sang phan xa ctia nguon sang tir bén ngoai. LCD phan xa c6 thiét ké don gian, ré
tién, thuong thich hop voi cdc man hinh c¢6 cong suat nho, nhu man hinh dong hd, man hinh
may tinh tay.

Transmitted light MNon-transmitted light

Polarizer

Color fiter R

Substrate

Liquid crystal l |[
ol WL A

Folarizer

Hinh 93 M6 hinh loc 4nh sang cua tinh thé 1ong diéu khién bang dién
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!
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Hinh 94 Mot TFT - Thin Film Transitor
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Chirong 6- Hé thong Bus va cdc thiét bi ngoai vi

Ban thén tinh thé 16ng khong c6 kha ning phat sang, nhung ching c6 kha niang “loc” hay thay
ddi cudng d6 anh sang di qua theo dién ap dong dién dit vao. Hinh 93 minh hoa mé hinh loc
anh sang cta tinh thé 1ong dugc diéu khién bing dién. Dya trén phuong phéap diéu khién cac
tinh thé 16ng, ta c6 2 loai LCD: LCD ma tran thu dong (Passive matrix) va LCD ma tran chi
dong (Active matrix). LCD ma tran thu dong st dung ludi hodc ma tran dé dinh nghia tung
diém anh (pixel) boi hang va cot ctia nd. Mot diém anh (giao gitta 1 hang va 1 cot) duoc kich
hoat khi dién ap duoc dat vao cot va dong tuong tng duoc ndi dat. Nguoc lai, LCD ma tran
chu dong sir dung mot TFT (Thin Film Transistor) dé diéu khién mot phan tir tinh thé 1ong.
Céac TFT hoat dong twong tu nhu cac bd chuyén mach, nhu minh hoa trén Hinh 94.

'@7‘ ® Viewer
Backlight panel

Color filter
= Black matrix

— [ndium Tin Oxide
(ITO) common electrode

Alignment layer

I I—aSeaIanL
I—-Spaca

Driver IC = e Liquid crystal
L] L—e Indium Tin Oxide
(ITO) pixel electrode
TFT Array substrate L Thin-film transitor
L Storage capacitor

i AN AN AN et AN WA
—_—

00000000000006— .0 .

Diagram 1: Structure of TFT-LCD

Hinh 95 C4u tric ctia man hinh TFT-LCD

Hinh 95 minh hoa cdu trac ciia man hinh TFT-LCD. TFT-LCD hoat dong theo nguyén 1y tom
tat nhu sau:

= TFT LCD Ila thiét bi dugc diéu khién bang céc tin hiéu dién;
= L6p tinh thé l1ong nam giita 2 16p trong sudt chira cac dién cyc ITO (Indium Tin
Oxide);
= Céc phan tir tinh thé 10ng duoc sap dit theo cac hudng khac nhau theo sy thay doi dién
ap dat vao céc dién cuc ITO;
= Hudng cua cac phan tir tinh thé 1ong truc tiép anh huong dén cuong do anh sang di qua
va né gian tiép didu khién muc sang / toi (con goi 1a mirc x4m) ctia anh hién thi;
» MaAu cta hinh anh dugc tao boi mot 16p loc mau;
»  Muc xam cia cac diém anh duge thiét 1ap theo murc dién &p cua tin hi¢u video dua vao
dién cuc diéu khién.
6.4.4 May in
May in (printer) 13 thiét bi ra phd bién dung dé két xuat thong tin ra gidy. Qua qua trinh phat
trién, c6 nhiéu loai may in dugc st dung nhu may in bua (Typewriter-derived printers), may
in kim (Dot-matrix printers), may in laser (Laser printers), may in phun muc (Inkjet printers),
may in mau (Colour printers) va cac mdy in da chirc ning (Multi-function printers).
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Chirong 6- Hé thong Bus va cdc thiét bi ngoai vi

Hinh 96 minh hoa may in bua. M4y in bta str dung cac con chit c6 kich thudc ¢b dinh nhu
may danh chit. Nguoc lai, may in kim str dung b kim dé tao ma trn cac chidm dé tao khuén
chir nhu minh hoa trén Hinh 97. Hinh 98 va Hinh 99 minh hoa nguyén 1y hoat dong ctia may
in laser. Khac véi cac dong may in di trude, may in laser st dung phuong phép chup anh dién
tich béng tia laser dé tao chit. Cu thé nhu sau:
= Tréng cam quang dugc nap mét 16p dién tich nho 1 dién cuc;
= Tia laser tir ngudn sang laser di qua mot guong quay va bo diéu ché tia duoc diéu
khién boi tin hiéu can in dén mat tréng;
» Anh sang laser lam thay ddi mat do dién tich trén mat tréng; Nhu vay, mat o dién tich
trén mit trong thay ddi theo tin hiéu can in;
= Khi tréng cadm quang quay dén hop muc thi dién tich trén tréng hut cac hat muc duoc
tich dién trai ddu. Cac hat muc dinh trén tréng biéu dién 4m ban cua vin ban/thong tin
can in;
=  Gidy tir khay dugc kéo 1én ciing duoc dién cuc nap dién tich trai dau véi dién tich cua
muc nén hit cac hat myuc khoi trong cam quang.

= Gidy tiép tuc di qua trong say nong lam cac hat myc chdy ra va bi ép chit vao gidy.

Hinh 96 May in bla
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Chirong 6- Hé thong Bus va cdc thiét bi ngoai vi

Printed result

Hinh 97 May in kim

mirrer,
lenses,

fusing
section

Hinh 98 May in Laser
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Chirong 6- Hé thong Bus va cdc thiét bi ngoqi vi

Paper Exit

\\!_—_-

Photoreceptor
Drum Assembly

Lasar
Unit

Toner
Happer

)

Fuser

Paper Tray

Hinh 99 Nguyén ly in Laser

6.5 CAU HOI ON TAP

1.

© o N o g~ wDN

Céc thanh phan cua hé thdng bus va cac loai bus.
Nguyén ly lam viéc cia bus PCI.

Nguyén ly lam viéc cua bus PCI Express.

Gidi thiéu cac thiét bi vao ra va cac cong vao ra.
Nguyén ly hoat dong ctia ban phim.

Nguyén Iy hoat dong ctia chudt quang.

Nguyén ly hoat dong ciia man hinh CRT.
Nguyén Iy hoat dong cia man hinh TFT LCD.

Nguyén 1y hoat dong cia may in laser.
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