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@ MAY TINH — CAC KHAI NIEM va CONG NGHE

COMPUTER ENGINEERING

I VY e

Muc tieu:
G101 thi€u cac khar nieém co ban vé may tinh va cac
cong nghe¢ lién quan.

Slide dwoc dich va cac hinh dwoc Iéy tlr sach tham khao:

Computer Organization and Design: The Hardware/Software Interface,

Patterson, D. A., and J. L. Hennessy, Morgan Kaufman, Revised Fourth Edition,
2011.
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1. Gioi thi¢u
2. Bén dudi chwong trinh wng dung

3. Bén trong may tinh
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1. Gidi thiéu
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3. Bén trong may tinh
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@ G161 thigu

COMPUTER ENGINEERING

v

03/2017

MZ3y tinh — cudc cach mang thir ba cua nén van minh
(cung vo1 cudc cach mang vé nong nghi¢p va cong nghiép)

Xu hudng nghién ctru khoa hoc maoi:

Cac nha khoa hoc tinh toan, 1y thuyét va thuc nghiém cung hop tac nhau
trong viec kham pha ra nhitng thanh tyu ma1 trong thi€n van hoc, sinh
hoc, hoa hoc, vatly, v.v...

Nhitng tmg dung duoc xem 1a “khoa hoc vién tuéng” trude day:
»  May tinh trong 6 t6 (Computers in automobiles)

Dién thoai (Cell phones)

>
>  Du an di truyén hoc nguoi (Human genome project)
»  World Wide Web

>

Cong cu tim kiém (Search engines)
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@ G101 thiéu

COMPUTER ENGINEERING

v' May tinh dugc sir dung trong 3 16p rng dung chinh:
=  May tinh dé ban (Desktop computers)
=  May chu (Servers)

=  May tinh nhung (Embedded computers)
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COMPUTER ENGINEERING

A

\/ Méy tinh duogc sur dung trong 3 16p rng dung chinh:

=  MaAy tinh dé ban (Desktop computers)
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COMPUTER ENGINEERING

G161 thigu

v' May tinh duoc sir dung trong 3 16p ing dung chinh:

03/2017

May tinh dé ban (Desktop computers)

- Str dung bdi ca nhan, thudng tich hop man hinh hién thi (graphic display), chudt
(mouse) va ban phim (keyboard).

- Hi€u nang tot d6i voi ngu’orl dung don 1¢, muc chi phi thap, va thuong duoc
diung dé thuc thi cidc phan mém ciia hang thtr ba, hay con goi la shrink-wrap

software.
- La may tinh pho bién nhat, cling duoc biét dén véi tén goi may tinh ca nhan
(personal computer) hay may tinh da dung (general-purpose computer).

May chu (Servers)

May tinh nhung (Embedded computers)
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@ G101 thiéu

COMPUTER ENGINEERING

v May tinh dugc sir dung trong 3 16p tng dung chinh:

=  May chu (Servers)
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@ G161 thigu

COMPUTER ENGINEERING

v' May tinh dugc sir dung trong 3 16p tmg dung chinh:

03/2017

May tinh dé ban (Desktop computers)

May chu (Servers)
- Dung dé chay cac chuong trinh 16n hodc cé nhiéu nguoi dung dong thoi va
thuong dugc truy cap qua hinh thirc mang.

- May chu ¢ thé chay tng dung don co tinh phu:c tap cao (nhu tng dung ki
thuat va khoa hoc), hoic diéu khién nhiéu cong viéc nhoé (nhu khi xay dung mot
may chu Web 16n)

- Nhiing (mg dung nay thu’O’ng dua trén cac phan mém phat trién tir mot nguon
khac (nhu hé thong co sO dir ligu hoac mo phong), va thuong duge hi€u chinh de
pht hop véi mot chire ning cu thé.

- May chu dugc xay dyng theo cung cong ngh¢ nhu may tinh dé ban, nhung
cung cap kha nang mo rong 16n v€ mat tinh toan va sO luong cac ngo nhap xuat
(hiéu ning ciia may chu dugce do bang nhiéu cach, tuy thudc vao ing dung dugc

dung).

Mg3y tinh nhing (Embedded computers)

Copyrights 2017 CE-UIT. All Rights Reserved.
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@ G161 thigu

COMPUTER ENGINEERING

v May tinh dugc stir dung trong 3 16p tng dung chinh:

03/2017

May tinh dé ban (Desktop computers)

May chu (Servers)

C6 nhiéu loai khac nhau vé chi phi va cong suat:

Low-end servers: dugc st dung trong cac ting dung Iuu trit, itng dung cho doanh
nghiép nho, dich vu web, c6 thé khong kém man hinh va ban phim, chi phi khoang
10008.
Supercomputers:
> Thu:(mg dung cho cac cong vi€c tinh toan ki thuat va khoa hoc phuc tap va
cao cap, vi du nhu du bao thoi tlet khai pha dau mo, tim ra cdu trac cua
protein v.v... voi hi€u nang cao nhat.
> Bao gom hang tram dén hang ngan bo xur ly, cung v61 by nhd kich ¢co
gigabytes dén terabytes va kha nang luu trir dir li¢u terabytes dén petabytes,
chi phi hang triéu dén hang tram triéu dola.
Datacenter: mac du khong dugc goi véi té€n supercomputers, cac Internet
datacenters dugc st dung bdi nhitng cong ty nhu eBay, Google cling chita hang
ngan by xu ly, vo1 bd nhé hang terabytes, va kha nang luu trt hang petabytes.
Datacenter thuong dugc xem nhu 1a cac cum may tinh 16n.

MZdy tinh nhing (Embedded computers)
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COMPUTER ENGINEERING
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v' May tinh dugc sir dung trong 3 16p rng dung chinh:

=  May tinh nhung (Embedded computers)
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@ G161 thigu

COMPUTER ENGINEERING

v 'May tinh dugc stir dung trong 3 16p tng dung chinh:

03/2017

May tinh dé ban (Desktop computers)
May chu (Servers)

May tinh nhung (Embedded computers)

* La may tinh bén trong mot thiét bi nao do, duoc dung dé chay mot ing dung hay
mot tap hop cac phan mém dinh trudc; 14 16p may tinh pho bién nhat va trai rong
nhat vé mit ung dung va hiéu ning

 May tinh nhiing: bao gém cac vi xu ly (microprocessor) duoc tim thay trong
may giat, xe hoi, dién thoai, ti vi ki thuat so,.

- Hé thong tinh toan nhing: duogc thiét ké dé chay mot u’ng dung hoac mQt tap cac
ung dung coO lién quan, thu’orng duoc tich hop voi phan cung va phan ph01 nhu mdt
hé thong don; theo d6, mic du cac may tinh nhung rat pho bién, da s6 ngudi dung
khong bao gi¢ that su nhan ra ho dang dung mgt may tinh.

* Yéu cau quan trong nhat cua ing dung nhing la dat dugc hi€u nang hoat dong can
thi€t to1 thiéu véi chi phi va nang luong tiéu thu thap nhat

* Trong nhiéuvném vira qua, toc do phat trién may tinh nhing 1a nhanh hon nhiéu so
vO1 may tinh dé ban va may chu.
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@ G101 thiéu

COMPUTER ENGINEERING

v' May tinh dugc sir dung trong 3 16p rng dung chinh:
=  May tinh dé ban

=  May chu
=  Mady tinh nhung

=» NOi dung mon hoc nay va sach tham khdo chinh chu yéu trinh be‘ly vé
may tinh da dung (general- -purpose computer) tuy nhién da s6 cac khai niém

déu co thé ap dung truc tiép (hodc voi mot sd hiéu chinh nhd) cho cac may
tinh nhung.
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1. Gidi thi¢u
2. Bén dudi chwong trinh ung dung

3. Bén trong may tinh
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@ Bén dud1 chuong trinh rng dung

COMPUTER ENGINEERING

- Operating system
- Compiler, etc. Phan mem h¢ thong (System Software)
Phan mém nim glu’a tang ung dung va
phan cung, lam cau nod1 (c6 nhiém vy giao
tlep tryc tiép phan cung nham hd trog cho
cac ung dung)

Cé nhiéu phan mém hé thong, nhung hai logi
dién hinh nhat cho hau hét moi hé thong mdy
tinh ngay nay la:

* H¢ diéu hanh
o Trinh bien dich

~cations sof,
vQQ\\ ’“’ef

H¢ diéu hanh (Operating System): Diéu
Hinh 1 Cac 16p phéan cép phan cimg hanh chuong trinh, dung dé quan ly cac ngudn
va phan mém cta may tinh tai nguyén cua mady tinh nham ho tro cac

, chuong trinh chay trén may tinh do.
Phan lam 3 cAp: S i Y

+ Ung dung (Application) Trinh bién dich (Compiler): Chuong
- Phin mém hé thdng (System software) Tinh dich cac cau lénh 6 ngdn ngir cap cao
« Phin cirng (Hardware) sang hop ngtr (ngdn ngir assembly).

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved. 16



@ Bén dud1 chuong trinh rng dung

COMPUTER ENGINEERING

% Hé diéu hanh
Hé diéu hanh dong vai tro giao tiép gilta chuong trinh cta ngudi dung va phan ctng,

dong thoi cung cap nhiéu dich vu khac nhau va cac chic ning quan 1y. Mot s6 chirc
nang quan trong nhu:

=  Piéu khién céc hoat dong nhap xuit co ban

= Cap phat bd nhd va vang luu trix

= Quan ly chia sé tai nguyén may tinh khi c¢6 nhiéu tng dung cung chay dong

thoi

Mot sb6 hé diéu hanh duoc st dung hién nay: Windows, Linux, and MacOS.

¢ Trinh bién dich

Trinh bién dich thuc hién mot chirc nang quan trong khac: dich chuong trinh duoc
viét bang ngdn ngit cap cao (C, Java) thanh tap cac 1énh ma phan ciing may tinh c6 thé
thuc thi. V&1 su phue tap cua cac ngon ngtr 1ap trinh hién dai va tinh don gian cua cac
1énh thyuc thi boi phan climg, viée bién dich tir chwong trinh ngdn ngir cap cao thanh céc
Iénh phan cing 13 kha phirc tap.
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@ Bén dud1 chuong trinh rng dung

COMPUTER ENGINEERING

<% Tir ngén ngir cap cao dén ngdén ngir phan cing
Bang chir cai cho may tinh: 0 va 1
bé giao tiép véi mot may dién tir, ta can goi di cac tin hiéu dién. Cac tin hiéu dé
dang nhat cho may hiéu 1a tin hiéu on (0) va off (1) (m& va tat).
«  Bang chir cai tiéng Anh c6 26 ki tur

*  Bang chi¥ cai cho méy tinh ¢6 2 ki tw = s nhi phan (binary number); moi ki
tu 1a mot ki s6 nhi phan (binary digit) hay con goi 1a bit

Ngon ngir may tinh
Lénh (Instruction): Mot yéu cau dugc dua ra ma phan cing may tinh c6 thé hiéu
va dap ung:
Vi du: 1000110010100000 — yéu cau may tinh cong hai so
Cach thirc nha lap trinh giao tiép véi may tinh
Nhung nha 1ap trinh dau tién giao tiép véi may tinh thong qua cac sO nhi phan, mot

cong viéc kha budn té, va ho nhanh chong tim ra nhiing cach viét méi gan giit hon voi
cach thirc suy nghi ctia con nguoi.
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@ Bén dud1 chuong trinh rng dung

COMPUTER ENGINEERING

High-level swap(int v[], int k)
¢ y y language [int temp: ]
N n ~ A A A temp = v[k]:
% T ngon ngir cap cao den ngon program Leve CytEdi
ngu. phan cu,ng } vlk+1] = temp;
Cach thurc nha 1ap trinh giao tiep l
voi may tinh L
Ngon ngir Assembly (Hop ngir): Ngon ngltr mo ta l
lénh cua may tinh thong qua ki hiéu biéu dién Assembly swap:
’ ’ language muli $2, $5.4
(SymbOl) program add $2, $4,$2
(for MIPS) lw  $15, 0($2)
. ) ) N Iw  $16, 4($2)
Assembler: Chuong trinh dich I¢nh hop ngit sang swo $16, 0($2)
. . . : : * SW $15, 4(3%2)
Iénh nhi phan. ir %31
Ngon ngir 1ap trinh cap cao: Cac ngon ngir co tinh o
linh dong (portable) nhu C, Fortran, Java; bao gom (Qasembler )
cac tu va ki hiéu so6 hoc, c6 thé dugc dich sang ngdn l
nglr Assembly bo1 mot trinh bién dich Binary machine  00000000101000010000000000011000
language 00000000000110000001100000100001
;o * A . <\ A ~ A A ~ r 10001100011000100000000000000000
Chu y: VIQC dich tir ngén ngit cap cao sang ngon ngu may EL?Q,C.E.‘QS, 10001100111100100000000000000100
1 A A A 1 1A A A 1 1A 10101100111100100000000000000000
nhl phgn gom 2 budc (Hlnh. 2), tuy phlen moj[,so trinh bién i Iooe i Iono aooaoa o aono0 00
dich cat giam budc trung gian va dich truc ti€p sang ngon 00000011111000000000000000001000

Hinh 2 M6t chuong trinh C dugc dich sang
ngon nglt Assembly va sau do la ngébn ngir may
03/2017 Copyrights 2017 CE-UIT. All Rights Reserved. nhi phén 19
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</ MO0 hinh may tinh

i i e e e S S

" ~(John von Neumann, 1945)

Computer

.
¥
A ‘x
'

.
Datapath

' «:.&.

Processor

e '

Memory
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@ Bén trong may tinh

COMPUTER ENGINEERING

Phan cung ciia mot may tinh bat ky thyc hién nhitng chitc ning co ban sau:

N

Nhép dir liéu
Xuat dir liéu
Xir Iy dir liéu «

N

NN N X

N

Luu trir dir licu

Nam thanh phan cin ban ctia may tinh bao gom

> Ng6 nhap (Input)
>V Ngé xuat (Output)
“v" B¢ nhé (Memory)
v DPuong dir li€u
> | (Data path)
v 7 Khoi diéu khién
[(Control)
(Data path va Control thudng duoc két hop lai véi tén goi bo xtr 1y (Processor))

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved. 22




</ Ben trong may tinh

COMPUTER ENGINEERING

5" &/ S SR ST SR, e e, o — — —_— e e e e

Compiler B0 xir ly (Processor): Nhan
A Iénh va dit liéu tir bd nhé deé
Y xi Iy

Ngo nhap (input) ghi di
l1¢u vao bo nhé, va ngo xuat
(output) doc dir li€u ra tir bd
nho.

Khoi diéu khién (Control):
Go1 cac tin hiéu diéu khién

Computer

/a
Datapath

Evaluating

performance e ‘- ' 1 — : hOat df)ng cua du'b’ng dur
" , liéu, bd nhd, ngd nhap va
ngo xuat.

Processor Memory

Hinh 3. Tb chic ctia mdt may tinh, bao gom 5 thanh phan cin ban.
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@ Bén trong may tinh

COMPUTER ENGINEERING

v'"Man hinh (Screen): Thiét bj
xuat

v'Ban phim (Keyboard) va
chuot (Mouse): Thiét bi nhap

v ' Thung may (Case) chira bd
xu 1y va cac thi€t b1 I/O khac

o Chuot co dién
(Electromechanical mouse,
original mouse)

o Chudt quang (Optical mouse)

Hinh 4. Méy tinh d& ban LCD — Liquid Crystal Displays
(Desktop computer) CRT - Cathode Ray Tube
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@ Bén trong may tinh

COMPUTER ENGINEERING

Tém lai, cac thanh phan
ngoai vi (peripherals hoac
I/0O) thuong gap cua may tinh
gom:

-Thiét bi nhip (Input
device): chudt (mouse), ban
phim (keyboard)

- Thiét bi xuat (Output
device): man hinh (screen)

* Mot sé thiét bi vira xudt
viea nhdp: o dia (disk), card
mang

Hinh 4. M4y tinh dé ban
(Desktop computer)
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</ Ben trong may tinh

COMPUTER ENGINEERING

y‘." Y i i S e S

\ T 5t AN S — =
WiV w“ (SRS

DVD drive

power supply
\1\ Zip drive
| —T

fan with cover i
motherboard

Hard

. dnve

Hinh 5. Bén trong may tinh dé ban
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@ Bén trong may tinh

COMPUTER ENGINEERING

4

Hinh 6. Bén
trong may tinh
xach tay

Hard drive Processor Fan with Spot for Spot for Motherboard Fan with  DVD drive
cover memory battery cover
DIMMs

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved.
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@ Bén trong may tinh

COMPUTER ENGINEERING

*+ Bén trong thung may

* Board mach chu (Mother-board/Main-board): La mdt bang mach bang plastic,
chtra cac khéi mach tich hogp (Integrated circuits hay chips), gom c6 b xur 1y,
cache, bd nhd, va két noi cho cac thiét bi I/O.

Mach tich hop (Integrated circuits): Con dugc goi la chip, chua dung
hang chuc dén hang triéu transistors

* B0 nh¢ (Memory): La vung luu trit chira dung chuong trinh dang chay va chira
dir liéu ma chuong trinh chay can dung

v'RAM (Random access memory): Khac véi cac bo nhd truy cép tuan tu,
nhu dia tu (magnetlc tapes - sequential access memory), thoi gian truy
cap vao bat ki vi tri ndo trong bo nhd RAM co ban 13 nhu nhau.

DRAM (Dynamic random access memory), SRAM (Static random
access memory ), flash.

v' DIMM (dual inline memory module): Mot board nho chira chip DRAM
trén ca hai mat cua board. SIMM (single inline memory module) co
DRAM chi trén mot mat.
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@ Bén trong may tinh

COMPUTER ENGINEERING

** Bén trong thuing may

* Pon vi xir ly trung tam (Central processor unit - CPU) cling goi la bo
xu 1y (Processor) bo phan hoat dong tich cuc cua may tinh, chira du:0’ng
dur ligu (data path) va khoi dleu khién (control) thuc hi€én viéc nhu cong
s0, kiém tra s0, kich hoat céc thiét bi I/O , v.v..

* Datapath: Thanh ph?m cua bd xu ly, thuc hién cac tinh toan todn hoc
* Control: Thanh phan ctia b xu 1y, diéu khién du:ong dit li€u, b nhd, va

cac thiét bi I/O tuy theo 1énh nao dang thyc thi cia chuong trinh.

= Khoi Datapath thyc hign cac tinh toan toan hoc, va khoi Control sé€
huéng dan du’O’ng dit liéu, bo nhd, va cac thiét bi I/O nhiing viéc can lam
dua trén y€u cau cua tung 1énh trong chuong trinh.

= Datapath va Control, 1an luot giong nhu co bap va bd ndo cta bd xur 1y

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved. 29



@ Bén trong may tinh

COMPUTER ENGINEERING

| HT PHY, link 1 [Slow VO|Fuses|

i
T 128-bit FPU
: 2 Load/ [ L1 Dat
< = 0a ata
3 =|2MB | Store | Cache e
>| sha L2 Core 2
= red ;
|3 Execution | L2 [Cache
2| cache | Fetch/ a
froo- Decode/ |L1Instr
Branch |Cache D
D
L - R
. — Northbridge
P
bt H
’ Y
: ‘ o
HEHEE £
— i ; Core 4 Core 3
BER a
: =
| I I

HT PHY, link 4 |Slow /0 Fusesl

Hinh 7. Bén trong b0 vi xir [y AMD Barcelona. Hinh bén trai 1a &nh vi mo6 cua chip xtr ly AMD
Barcelona, hinh bén phai thé hién cac khdi chinh trong bo xtr 1y. Chip nay c6 4 nhan xtr 1y, hay con
goi la 4 “core”.
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@ Bén trong may tinh

COMPUTER ENGINEERING

< Chi tiét mét vi xir ly
Cache:
v'Bén trong bd xur 1y con ¢6 mdt dang bd nhd, goi 1a bd nhd dém

(Cache memory)

v'B0 nhd Cache 1a mot bo nhd nho, nhanh, hoat ddng nhu mot bd dém
cho b0 nh6 DRAM.

v'Cache dugc xdy dung trén mot cong nghé thiet ké bd nhé khac biét,
dya trén static random access memory (SRAM). SRAM co6 toc do
truy cap nhanh hon va it day dac hon, do d6 mac hon DRAM.

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved. 31



@ Bén trong may tinh

COMPUTER ENGINEERING

** Noi lru dir li€éu an toan

* B0 nh¢ kha blen/bay hoi (Volatile memory): Chi luu dit liéu khi c6 nguon dién (vd:
DRAM)

B0 nho bat blen/khong bay hoi (Nonvolatile memory): Co6 thé luu dir diéu ngay ca
khi khoéng duoc cap nguon dién, dung de luu trir chuong trinh giira cac lan chay. Pia tir
(Magnetic disk) la mot dang bd nho bat bién.

» B6 nh¢ chinh (Main/Primary memory) La bo nhé kha bién, dung dé luu chuong
trinh dang chay, dlen hinh 1a DRAM trong cac may tinh ngay nay.
> B0 nhé thir cap (Secondary memory): La by nho bat bién, dung dé luu chuong
trinh va dit liéu gitra cic 1an chay, dién hinh 13 dia tir trong cic mdy tinh ngay nay
v' Dia tir (Magnetic disk, cling goi 1a hard disk): Bo nhé thir cap bat bién, bao
gom cac dia quay duoc phu boi vat lidu ghi bang tur.
o Gigabyte: theo truyén thong, tuong duong 1.073.741.824 (2°°) bytes, tuy nhién
mot sO hé thong luu trir va giao ti€p hién nay dinh nghia bang 1.000.000.000
(10°) bytes Tuy thudc nglr canh, Gigabyte hodc 1a 10° hodc 1a 239 bytes.
o Pasbd o dia cung (hard drlve) nam bén trong may tinh, ngoal ra cing cO cac
dang dugc ket nd1 vao may tinh st dung nhiing két ndi ngoai nhu théng qua
cong USB (universal serial bus).

v" Pia quang Optical disks: CDs (Compact disks) va DVDs (Digital video disks)
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@ Bén trong may tinh

EEEEEEEEEEEEEEEEEEE

¢ Noi luru dir li€u an toan
B0 nho Flash:

= Bo nhé ban dan dang nonvolatile, dung dé thay thé
cho by nh¢ dia (disk) trong cac thlet b1 di dong nhu
dién thoai, may choi nhac, va huéng dén cho laptop.

= Ré hon va chdm hon DRAM nhung mac va nhanh
hon dia tu
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* Giao ti€p voi cac may tinh khac

Mang may tinh: Két ndi tat ca may tinh, cho pheép nguoi dung may
tinh m& r6ng nang luc tinh toan théng qua giao tiép gilra cac may tinh.
Mang may tinh ngay cang tr¢ nén pho bién va 1a xuong song cho cac
hé thong may tinh hién nay.

May tinh duogc két nbi mang co nhiéu thuan loi:

= Giao tiep: Thong tin dugc trao do1 gitra cac may tinh vo1 toc do
cao.

= Chia sé tai nguyén: Khac vé1 may tinh r1eng le xa1 riéng cac thiét
b1 I/O, may tinh bén trong mot mang két ndi co thé chia sé cac

thiét b1 nay cho nhau .

" Truy cap tir xa: Bing cach két n6i may tinh tir xa, ngudi dung
khong can ¢ gan may tinh ma ho dang str dung.
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* Giao tiép v0i cac may tinh khac
Mang may tinh khac nhau vé d dai va hiéu ning, theo d6 chi phi s€ tang tuong rng
v6i toc do truyén tai va khoang cach ma thong tin c6 thé duoc truyén toi.

= Ethernet (hinh thirc mang pho bién nhat): Co thé dai 1 km va toc do truyén dit

liéu co thé 1én toi 10 glgablts trén giay
= hitu ich khi két néi cac may tinh trong cting mot tang cta toa nha, 13 mot vi

du cua dang mang cuc b0 (local area network. )
Local area network (LAN): mang duogc thiét ké dé truyén dit liéu trong mot
vung dia 1y gidi han, dién hinh 1 mang trong mot toa nha.

= Wide area networks (mang xuyén luc dia, 13 xuong song ctia mang Internet, hd
trg World Wide Web): C6 thé dai tdi hang tram km va toc d6 truyén 1én t6i hang
gigabits trén giay.
= thuong duoc xdy dung trén cong ngh¢ sgi quang (optical fibers) va dugc
cung cap boi cac cong ty vién thong.
" Wireless technology (mang khong day, dugc phat trién rong rai, da so laptop sur

dung cong ngh¢ mang nay): Mang khong day pho bién hién nay theo chuan IEEE
802.11, cho phép toc dd truyén dit liéu trong khoang 1 — 100 triéu bit trén giay.
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*» Cong ngh¢ xay dung B0 xtir ly va By nho
= Transistor: Cong tic dong/md duogc diéu khién bang dién.

" Very large scale integrated circuit (VLSI): Mach tich hop chua
hang tram ngan dén hang tri¢u transistor.

= Moore’s law: S6 luong transistor cua mach tich hop s€ tang gap doi
trong khoang thot gian mo1 18-24 thang
(Gordon Moore, mot trong nhirng nha sang lap Intel vao nhirng
nam1960s.)

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved.

36



@ Bén trong may tinh

COMPUTER ENGINEERING

% Cong nghé xay dung Bo xir ly va B¢ nhé
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. Date of introduction
Hinh 8. Dinh luat Moore [Nguodn: http://en.wikipedia.org/wiki/Moore’s law]
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< Anh mau
. Be biéu dién dugc anh mau trén man hinh may tinh, anh va man hinh

déu duoc chia thanh cac hang va cot, tao thanh mot ma tran cac 6. Mdi 0
nhu vay goi 1a 1 pixel.

Pixel: Phan tir dnh nho nhat Man hinh bao gom hang trdam, hodc
ngan, hodc triéu pixel dwoc t6 chive thanh mét ma tran.

* Tuy vao kich ¢& man hinh va d6 phan giai (resolution), ma tran hién thi
c6 thé c6 dd 16n tir 640 x480 dén 2560 x 1600 pixels (trong ndm 2008)

Vi du: Man hinh voi do phan giai Full HD 1920 X 1080, tuc do
rong no 1920 (1920 cot) va cao la 1080 (1080 hang), va co tong
cong 1920 x 1080 = 2073600 pixels ton tai trén man hinh, hay
2.0736 Megapixels (I Megapixels = 1 trieu pixels).

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved. 38



@ Bén trong may tinh

COMPUTER ENGINEERING

“* Anh mau

« Moi p1xe1 mang mot mau va s¢ dung mot sO bit nao do dé thé hién mau
nay. Vi vay, mot hinh anh trong may tinh s& duoc thé hién nhu mot ma
tran cac bit, goi la “bit map”.

e Khi hinh anh dugc thé hién ra man hinh, trong may tinh s€ co6 mot phan
cung tén “raster refresh buffer”, hay con goi la “frame buffer”, dé luu noi
dung bitmap trudc khi nd dugc thé hién ra man hinh.

Frame buffer

| Raster scan CRT display
|
|

Yo HO i
| 10

Y, e e B A I Y,

Yo4+——

I
><o X4 xo X4

Hinh 9. Vi du thiét ké don gian ctia Frame buffer véi chi 4 bits cho mét pixel.
Pixel (X0, Y0) chita thong tin bit 0011, quy dinh twong 1rng voi mau xanh nhat trén man hinh;
Pixel (X1, Y1) chuwa thong tin bit 1101, quy dinh twong ung voi mau xanh dam trén man hinh.
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< Anh mau

Mot mau tuong tng trong hau hét cac may tinh hién tai 13 to hop
tr ba mau co ban: do (Red), xanh 14 (Green) va xanh duong
(Blue). Dung bao nhiéu bit dé hién thi cho mdi mau co ban nay
tly vao timg hé thong

Vi du: Man hinh may tinh co do phan giai 640 X480, su dung 8 bits
dé biéu dién cho méi mau co ban Red hodc Green hodc Blue. Néu mét
hinh biéu dién 1én hé thong nay, maoi pixel sé can téi 3 X 8 = 24 bit,
va frame buffer phdi cé kich thuéc toi thiéu 640 X 480 X 24 =
7372800 bits dé leu dwoc tron mét hinh.
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1. G161 thi¢u
2. Bén duo1 chuong trinh rng dung

3. Bén trong may tinh

03/2017 Copyrights 2017 CE-UIT. All Rights Reserved.

41



COMPUTER ENGINEERING

@ MAY TINH — CAC KHAI NIEM va CONG NGHE

Tong két:

03/2017

Ba loai may tinh chinh:
Desktop computers, Servers va
Embedded computers

Phan mém va phan cing trong
may tinh phan lam ba cap:
Ur}g dung (Application), Phan
mém  h¢ thong (System
software) va Phan cung
(Hardware)

Ngon ngtt trong may tinh cling
phan chia tur: Ngon ngir cap
cao, hop ngir, dén ngon nglr
may.

Compiler

Interface m

v

Computer

: Input

N\ | j TRERERE
¥ Contro -
R
' Datapath 3 Jp— -
Evaluating AR : \ ! ‘
rf \ | i
performance m‘ ™ ‘
. b Output
Processor Memory

= Vé phan clng, da g101 thiéu mot
may tinh ¢6 cac phan cing co ban
nao va cac ky thuat ché tao lién
quan
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% Ly thuyét: Poc sach tham khao
e Cacmuc 1.1, 1.2, 1.3
» Sach: Computer Organization and Design:
The Hardware/Software Interface,

Patterson, D. A., and J. L. Hennessy,
Morgan Kaufman, Revised Fourth Edition,

2011.
*» Bai tap: file dinh kém
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