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Cac khai niém va dinh nghia

« May tinh (Computer)

—May tinh I3 thiét bi dién tir xt 1y dit liéu,
hoat d6ng mot cach tu ddng dudi sy diéu
khién cua chuong trinh dugc luu trit trong
bo nhd chinh cuaa no.

Central
Processing Unit
(CPU)

Computer

Data Transfer

Control




Cac khai niém va dinh nghia

» Hé thong may tinh (Computer system)
— Mot hé, thong may tinh bao gdbm mot may tinh va
cac thi€t b1 ngoai vi.
» Thiét bi ngoai vi (Peripherals)
— Bao gom céc thiét bi nhap (input devif:es), thiét bi
xuat (output devices) va by nh¢ thir cap (secondary
storage). Computer System




Cac khai niém va dinh nghia

* Chuong trinh (program)
— Danh sach cac olénh (command) hoac chi thi
(instruction) dé bo xur ly trong may tinh thi hanh.
* Lénh va tap 1énh
— B9 xir Iy (CPU) trong mdy tinh dugc thiét ké dé
hiéu va thi héml} duoc cac 1énh duoc thiét ké trudc
cua nha san xuat CPU

— Tap hop tat ca cac 1énh CPU hiéu duoc goi 1a tap
1énh (instruction set) cua CPU do



Cac khai niém va dinh nghia

* Lap trinh (programming)
— Viéc viét 1 chuong trinh cho may tinh chay goi la 1ap trinh.
Nguoi viet chuong trinh goi 1a 1ap trinh vién (programmer)
— May tinh khong thé tu n6 giai duoc 1 bai toan vi can co
chuong trinh do con ngudi viét ra.
— Nguoi lap trinh phai biét cach giai bai toan mai co thé viét
chuong trinh cho may giai duoc.
* Xu ly dir licu (data processing)
— Bao g@)m cac thao téc,: Thu thap, nhap, luu trit, tim kiém,
tinh toéan, trinh bay két qua.

— Hé thong may tinh can c6 con nguoi tham gia.



Cac khai niém va dinh nghia

* NgOn ngir 1ap trinh
— NgOn ngit tu nhién (natural language):

* Do con ngucn su dung. L¢é thudc ngit canh, khong co tinh chinh xac
va nhat quan can thiét cho may tinh

« Khong st dung duoc cho may tinh
— Ngon ngit may (machine language)

» La cac ky hiéu nhi phan (s6 0 va 1) ma cac linh kién dién tir trong

may tinh hiéu va xur ly duoc.

« Rat khé khan khi con nguoi str dung truc tiép.

— Ngon ngtr dung ky hiéu/ Hop nglr Symbolic language/
Assembly language dang ky hiéu/goi nhé caa tap 1énh CPU

— NgOn ngir 1ap trinh (programming language)

« La trung gian gitra ngon ngit tw nhién va ngén ngir may.



Cac khai niém va dinh nghia

High-level swaplint vi], int k)
language fint tenp:

program temp = vlki:

(in C) vik] = w[k+l1:

vik+]l] = tenp:
)

|
. ]
NS I V4 7 o -
Con nguoi i May tinh ( compiee )
I
, |
Swap:
. N n - nult1 52, 85.4
Ngon ngir Ngon ngir N a1, 0is)
Tu nhién Lap trinh w56 00s2)
sw 515, 4(s2)
1 Jr 831
A ~ I A ~
Ngon ngur ! Ngon ngur }_
Cap cao | Cap thap ( Amsambler )
. H L L : L L L Binary machine 0000000010100003000?0000000‘. 100?
High Level Language | Low Level Language — pos@  1o00ituoosioootomooosoudoosonoos
! (ior MIPS) 100011001111001000000000000001 00

10101100131300100000000000000000
10101100011000100000000000000200
00000013131000000000000000001000
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Cac khai niém va dinh nghia

* Chuong trinh dich (translator)
— May tinh khong hiéu dugc ngdn ngir 14p trinh va
ngon ngtr tu nhién
— Can phai dich ngon ngw 1ap trinh do con nguoi viet
ra ngdn ngr may d€ may tinh thi1 hanh
— Viéc dich ¢6 thé thuc hién tu dong thong qua 1
chuong trinh go1 1a chuwong trinh dich
— Bao gdom 2 loai:
* Trinh Bién dich (Compiler)
* Trinh Thong dich (Interpreter)



Cac khai niém va dinh nghia

e Thanh phan may tinh

— Phan cung (hardware)
* Bo xu ly CPU
* B6 nhé (Memory)
» Thiét bi ngoai vi

— Phan mém (software)
« Hé thong (system software)
« Ung dung (application software)

— Phan déo (firmware)
» Trung gian giita phan cing va phan mém



Nguyén ly hoat dong

* MO hinh Turing
— La mot mé hinh may tinh 1y thuyét do nha toan
hoc ngud1 Anh Alan Turing dua ra nam 1936 goi la
may Turing
— Dung dé klem tra kha nang giai cac loai bai toan
khac nhau bang cac thuat toan trén may moc

— Luan dé Church-Turing khang dinh moi ham toan
hoc tinh dugc thi ciing c6 thé dung céc may Turing
dé tinh, va do d6 cho phep dinh nghia cac khai
ni¢ém nhu su tinh dugc cua ham hay thuat toan.



Nguyén ly hoat dong

« May Turing

— Gom 1 ddi bang dai
vO han c6 nhiéu 0.

— 1 dau doc/ghi dé
doc/ ghi tung ky tu
hoac dich chuyén
trén 1 0 cua dai
bang.

— 1 khoi xur 1y chura
tap cac trang thai




Nguyén ly hoat dong

* Nguyén ly hoat dong may Turing

— May lam vi€c theo tung budc ro1 rac. Mot 1énh cua
may nhu sau : ;S;5;X(;

— Nghia 14 : trang thai hién hanh ctia may 1a g, dau doc
ghi dang 6 0 S; thi s€ ghi de S; vao 6 hign tai va dich
chuyén hoac ding yén theo chi thi 1a X va trang thai
ma1 cua may la g

— Dir li€u cua bai toan 1a 1 chu01 cac ky hi¢u thuoc tap
cac ky hiéu ctia may khong ké ky hiéu rong b

— Trang thai trong ban dau cia may la 0, duoc cat vo
bang Qua trinh s€ dung la1 khi trang thai trong cua
may la trang thai két thic g,



Nguyén ly hoat dong

* Vi du may Turing
— Thuc hién phép toan NOT trén chudi céc bit 0/1
— Chubi dit liéu nhap ban dau 1a 10
— Tap cac ky hi¢u cua may {0,1}
— Tép céac trang thai trong {qq, J,}
— Tap lénh gom 3 1énh : q,01Rq,, 0,10Rq,, ,0bNg,

; Ban dau
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Nguyén ly hoat dong

« MO hinh Von Neumann

— La m6t md hinh may tinh thuc té do nha toan hoc
nguol My goc Hungary John Von Neumann dua ra
khi tham gia thi€t ké may tinh EDVAC nam 1945.

- May gom 3 khoi co

ban : don vi1 xur 1y, bd
nhé va hé thong xuat
nhap.

Memory

- Hién dang ap dung

cho cac may tinh
ngay nay.




Nguyén ly hoat dong

* Nguyén ly Von Neumann

— Chuong trinh diéu khién xt 1y dit liéu cling dugc
xem la data va dugc luu trir trong by nhd go1 la
chuong trinh luu trt.

— B0 nh¢ chia 1am nhi€u 6, mdi 6 c¢6 1 dia chi (danh
sO thir tu) dé co thé chon lva 6 nhoé trong qua trinh
doc ghi dit li€u. (nguyén 1y dinh dia chi)

— Céc 1énh duoc thuc hién tuin tu nho 1 bo dém
chuong trinh (thanh ghi 1énh) nam bén trong don
vi xu ly.




Nguyén ly hoat dong
* So d6 may tinh Von Neumann
I Doc Iénh

I Phan tich Iénh
I Thuc thi Iénh

Kho1 xuat nhap
3 Giao tiép vdi moi trudng bén ngoai
1 Xuat nhap dir liéu, bd nhé phu




Nguyén ly hoat dong

e Kién truc Harvard

Pugc st dung trong may Harvard Mark I (IBM 1944)
Bao gom 2 khoi bd nhd riéng biét:

* B0 nhd 1€nh chuong trinh

* BO§ nh6 dir licu
May tinh Von Neumann ngay nay chi st dung 1 khoi bd
nh& chung cho ca chuong trinh va dir li¢u
Tuy nhién mot s6 loai may co st dung kién tric Harvard

Control
unit

Data
memaory

Instructions
memory
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Nguyén ly hoat dong

e Tai sao sur dung kién truc Von Neumann?
— Tao ra cac may tinh da nang, 1ap trinh dugc
« Giai cac bai toan khac nhau bang cac chuong trinh khac
nhau.
— Cac Iénh chuong trinh dugc th1 hanh 1 cach tu
dong
— May tinh co thé ché tao tir cac linh kién dién tir co
ban
e Chtrc nang xt 1y dir liéu thuc hién bang cac cong logic
e Churc nang luu trit dir 11i€u thuc hién qua cac 6 nhd
* Churc nang truyén dir li¢u thuc hi€n qua cac duong
truyén dan dién



Kien truc May Tinh

* Su phan cap may tinh theo Tanenbaum
Chwong trinh Ln

p dwoc dich hay phién
Capn */ diPh chay trén may
cap thap hon

Chuwong trinh L3

Cap 4 dwoc dich hay phién
dich chay trén M1
Cép 3 hay M2
Chwong trinh L2
B dwoc dich hay phién
Cap 2 dich chay trén M1
. Chwong trinh L1
Cap 1 dwoc thi hanh truc

tiép trén phan cirng
20



Kien truc May Tinh

* Su phan cép may tinh theo Tanenbaum (tiép)

Cép5
Dich (compiler)
Cép 4
Dich (assembler)
Cép 3
Dich mét phan
Cép 2
Phién dich (hoac thyec thi truc tiép)

Vi chwong trinh chay trén phan cing

21



Kien truc May Tinh

« Cac quan niém vé may tinh theo thoi gian

Application
Algorithm
<
1 Programming Language Parallel
. : . computing,
Original Operating System/Virtual Machines security, ..
domain of the . : 4 Domain of ’
computer Instruction Set Architecture (ISA) recent
architect Microarchitecture computer
(°50s-"80s) : architecture
Gates/Register-Transfer Level (RTL) (90s)

.. Reliability

Circults ’

. Circuits ] 1 Cower.
Devices \

Reinvigoratxn of
computer architecture,
mid-2000s onward.

J

Physics




Kien truc May Tinh

* (Cac thuat nglr thuong gap:
— Cau triic may tinh (computer structure)
— Kién tric may tinh (computer architechture)
— T6 chirc may tinh (computer organization)
» Kién tric may tinh lién quan dén cac thudc tinh cua
mot hé théng may tinh co kha ning thay duogc d6i véi

nguol lap trinh, hodc cé4c thudc tinh co anh hudng truc
tiép dén logic thu:c hién cia chuong trinh (phan mém)

-

23




Kien truc May Tinh

« T6 chirc may tinh lién quan dén céc khoi chirc nang va
su két noi gitra Chung dé thuc hién cac dic ta klen trdc
(nghia 1a 1am thé nao hién thuc céc tinh ning kién tric)

* Vidu: Tin hiéu diéu khién, giao tiép giira may tinh va

cac t

hiét bi ngoai Vi, cOng nghé bo nhd, ...(phan cing)

i ey Y e
/|
Sl

/O Devices

24




Kien truc May Tinh

* Vitri KTMT va TCMT

4 Software L Hardware

2 A “ £
s |5 : g ]
S+ 5 — 3
g 5 § : £
2 & |&) |3 %
E m

High- Low-

level «— Computer architecture —| level

view |..._ Computer organization —..| View
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Kien truc May Tinh

* Sosanh KTMT va TCMT
— Vi du chirc nang “nhan’:
« Kién trtc: c¢6 hay khong c6 1énh nhan.

« T6 chuc: mot don vi thyc hién chirc nang “nhan” dac biét hay viéc
ding nhiéu don vi “cong” dé thuc hién chic ning “nhan”.

» Nhiéu nha san xuat may tinh dua ra dong (ho) céc mau may
tinh, cac may nay co cling kién tric nhu:ng khac nhau ve
mat to chirc

— Tat ca may tinh ho x86 cua Intel ¢é cung kién tric co ban
— Ho System/370 ctia IBM ¢6 cling kién tric co ban
« Diéu nay dan dén
— Nhiéu may khac nhau trong cing ho c6 gia thanh va hiéu suat
khac nhau
— T4 chire s& thay doi theo cong nghé
* Tuong :[hl'clj vé chuong tr‘lnh,
 Toi thieu doi vai cac may thé hé trude (backward)



Kien truc May Tinh

e Ta1isao hoc KTMT ?

— Pé tré thanh chuyén nghiép trong linh vuc may tinh ngay
nay, ban khdng nén xem may tinh nhu mot hop den (black
box) thuc hién c4c chuong trinh bang ma thuat.

— Ban nén hiéu cac thanh phan chirc ning ciia mot hé thong
may tinh, dic tinh, hiéu suat va tuong tac ctia ching.

— Ban can hiéu ro kién tric may tinh dé co thé xay dung cac
chuong trinh chay hiéu qua trén may tinh.

— Khi chon lya dé dung mot hé thong, ban phai c6 kha ning
hiéu dugc vu va nhuoc diém cua cac thanh phan khac nhau,
vi du téc dd xung nhip CPU so véi kich thude bd nhd.



Kien truc May Tinh

Cau triic va Chirc nang
— Nhan biét ban chat phan cap cta cac hé thong phuc tap
nhat

« He¢ thong phan cap 13 tap hop cac he thong con ¢ quan hé
véi nhau, sao cho moi hé thong con nay lai c6 tinh phan cap
vé cau tric nhu vay, cho dén khi ching ta dat dén hé thong
con nguyén tir thap nhat

— Cau tric la cach ma cac thanh phan quan hé véi cac
thanh phan khéc

— Chirc ning | tic vu ctia cac thanh phan chirc ning
rieng blet nam trong cau tric
— Theo cach mo ta, co 2 cach tlep can
* Bottom-up
« Top-down



Kien truc May Tinh

Operating Environment
(source and destination of data)

* Chtrc nang May tinh

— X1 ly dir liéu (Data
processing)

— Luu trir dir 1iéu (Data
storage)

— Dich chuyén dit liéu (Data
movement)

— Diéu khién (Control)

Control
Mechinism



Kien truc May Tinh

* Cac tac vu

/

Dich chuyén dit liéu Luu trir dir liéu Xu 1y dit ligu

30



Kien truc May Tinh

« Cau trtc - Top Level

Peripherals

Systems
Interconnection

Communication
lines



Kien truc May Tinh

 Cau truc - CPU

Registers

terconnectio




Kien truc May Tinh

* Cau truc — B0 diéu khién

£ 1 Logn

== Control Unit }
| Registers and
3, Decoders A

33



Phan loali may tinh

* Theo cong nghé * Theo kha nang xu ly
— May tinh tuong tu — May vi tinh (micro
(analog) computer)
~ My tinh s6 (digital) ~ — May mini (mini computer)

— May tinh 16n (main frame)

 Th Tc do su d : o
c0 TUE o ST AUNg — SIéu may tinh (super

— May chuyén dung computer)

— May da dung + Theo thé hé

* Theo nguyén ly hoat _Théhe 1
dong — Thé hé 2
« \Von Neumann — Thé hé 3

« Phi Von Neumann — Thé hé 4 ...



Phan loali may tinh

* Bai tap phan bi€t cac loai may tinh sau:
— Workstation
— Client
— Server
— Desktop
— Laptop
— Palmtop
— Terminal




Lich st phat trién may tinh

The zeroth
generation

The first
generation

The second
generation

The third
generation

The fourth
generation

N Year Name Made by Comments
1824 | Analytical Engine| Babbage First attermnpt to build a digital computer
1936 (A1 fuse First working relay calculating machine
1943 [COLOSSUS British gov't First electronic computer
e 1944 (Mark | Aiken First American generalpurpose computer
1946 [ENIAC | EckertMauchley | Modemn computer history starts here
1949 (EDSAC Wilkes First stored-program computer
1951 [ Whirwind | MLT. First reaHime computer
- 1952 [I1AS Yon Neumann Most curment machines use this design
1 1960 | PDP-1 DEC First minicomputer (50 sold)
1961 | 1401 IBM Enomously popular small business machine
1962 | 7094 IBM Dominated scientific computing in the early 19605
1963 |BS000 Bumoughs First machine designed for a high-level language
1964 (360 IBM First product line designed as a family
1964 (6600 cCDC First scientific supercomputer
x| 1965 |PDP-8 DEC First mass-market minicomputer (50,000 sold)
1970 [PDP-11 DEC Dominated minicomputers in the 1970s
1974 (8080 Intel First generalpurpose 8-bit computer on a chip
1974 [CRAY-1 Cray First vector supercomputer
k| 1978 |VAX DEC First 32-bit superminicomputer
1981 |IBM PC IBM Started the modem personal computer era
1985 (MIPS MIFPS First commercial RISC machine
1987 [SPARC Sun First SPARC-based RISC workstation
1990 |RS6000 IBM First superscalar machine




Lich st phat trién may tinh

 Thé hé 1 (1945-1955)

— Cong ngh¢ ché tao: Pén dién tir

— Phan cung: chua c0. Sau nay xuat hién bang giay
va phiéu duc 106. Chi ¢6 1 lgpai may mainframe.

— Ngon ngtr 13p trinh: chua co, st dung ngdn ngir
may

— Hé diéu hanh: chua co

— Céac may dién hinh: ENIAC, EDVAC, 1AS

— Dgc diém: tinh toan cham, kich thirc 16n, tiéu thy
nhi€u nang lugng. Ché tao don le.



Lich st phat trién may tinh

 Thé hé 2 (1955-1965)
— Cong nghé ché tao: Transistor
— Phan cing: Bing tir, may in. Xuat hién may mini
— Ngon ngtr 13p trinh: Assembly, Fortran, Cobol
— Hé diéu hanh: Pon gian (Control program,
Monitor). Xur 1y theo 10, xur ly offline.
— Céac may dién hinh: PDP-1, IBM 7094, CDC 6600

— Pic diém: Toc d6 nhanh hon, kich thtc thu hep
nhung van con 16n, tiéu thu it ning luong hon. San
xuat hang loat theo don dat hang.



Lich st phat trién may tinh

» Thé hé 3 (1965-1980)

— Cong ngh¢ ché tao: Mach tich hop IC

— Phan cung: Man hinh, dia cung. Xuat hién siéu may
tinh. Xuat hién ho cac may tinh.

— Ngon ngit 1ap trinh: Phat trién manh: Algol , Pascal, C

— Hé diéu hanh: Xu 1y da chuong, chia sé thoi gian, xuat
hién UNIX

— Céc may dién hinh: IBM/360, DEC PDP-11, Cray-1

— Dic diém: Toc d§ nhanh, kich thue nho, tiéu thy it
nang luong, ngay cang dé su dung



Lich st phat trién may tinh

 Thé hé 4 (1980 - nay)

— Cong nghé ché tao: Mach tich hop IC ¢& 16n (VLSI).
Do tich hop ngay cang cao theo dinh luat Moore

— Phan cling: Phat trién da dang. Xuat hién may vi tinh.

— Ngon ngit 1ap trinh: Phat trién manh hon va dé lap
trinh hon: C++, Java, Prolog, Lisp

— Hé diéu hanh: D6 hoa, mang, da xur 1y, xt 1y phan tan

— Céc may dién hinh: IBM PC, Mac

— Pic diém: Toc do rat cao, kich thirc rat nho, than thién
vO1 con nguol, ho trg multimedia,...



Lich st phat trién may tinh

* Pinh luat Moore

— Do Gordon Moore, nguoi dong sang 1ap cong ty Intel dua
ra tr 1965: “So6 lugng transistor trong 1 chip tang gap doi
sau 18 thang”

1 billion
transistor CPU
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Lich st phat trién may tinh

e Tai sao chua co thé hé 5?
— Du 4n may tinh thé hé 5 ctia Nhat ban
— Xuat hién may vi tinh

— Xuat hién mang Internet toan cau

— Xuat hién cac si€u may tinh cuc manh
— May tinh da xam nhap vao moi linh vuc trong do1
sOng con nguoi



To chire tong quat may tinh

» So d6 to0 chirc tong quat

THIET BI
NGOAI VI

DIEU KHIEN

BUS HE THONG

43



To chire tong quat may tinh

 CPU
— Chirc nang;: Piéu khién moi hoat dong bén trong
MT va thuc hién cac phép tinh
— Thanh phan:
e CU (Control Unit)
« ALU (Arithmetic & Logic Unit)
« Cac thanh ghi (Registers)
— Kha nang xtur 1y : bit
e 8, 16,32, 64 bit ...
— Tdc d6 xtt 1y (tinh toan): 227



To chire tong quat may tinh

 CPU (tiép)
— Nhiém vu: thi hanh chuong trinh
— Chu trinh 1énh: Lay 1énh, thi hanh 1énh

Fetch Cycle Execute Cycle

Felch Next Execute
Instruction Instruction



To chire tong quat may tinh

* B0 nhd (memory)

— Churc nang: Luu trtr d&tr li¢u va chuong trinh trong may tinh

— T6 chirc : B6 nhé dugc chia ra cac 6 ¢o kich thude bang
nhau. Moi 6 0 ¢ thé luu trit 1 byte hodc 1 tir may (Word) 1
word co thé chira 2, 4, 8, 16, ... byte tiy theo nha san xuat
may tinh.

— Can dia chi (address) dé gan cho cac 6 nhé. Muc dich dé
phan biét cac 6 nhé vdo1 nhau khi truy cap dit liéu

_ A . A 7. Computer Bits/cell
Phan 1Qal bO IlhO’ Burroughs B1700 1
. IBM PC 8
RAM (Random Access Memory) e == o
o IBM 1130 16
ROM (Read Only Memory) e =
o CaChe XDS 940 24
Electrologica X8 27
XDS Sigma 9 32
Honeywell 6180 36
CDC 3600 48
CDC Cyber 60




To chire tong quat may tinh

» B6 nhd (tiép)
— Phén cap bd nhé

— Khac biét: Dung luong, tbc d6 truy cap, gia thanh

Typical access time Typical capacity
1 nsec Registers <1 KB
2 nsec Cache 4 MB
10 nsec Main memory 512-2048 MB
10 msec Magnetic disk 200-1000 GB

100 sec Magnetic tape 400-800 GB
47




To chire tong quat may tinh

» B6 nhd (tiép)

— Pac diém cac loa1 bo nho

Level 1 2 3 4

Name registers cache main memory disk storage
Typical size <1KB > 16 MB > 16 GB > 100 GB
Implementation custom memory with | on-chip or off-chip| CMOS DRAM magnetic disk
technology multiple ports, CMOS | CMOS SRAM

Access time (ns) 0.25-05 05-25 80 - 250 5,000.000
Bandwidth (MB/sec) | 20,000 — 100,000 5000 - 10,000 1000 - 5000 20 - 150
Managed by compiler hardware operating system | operating system
Backed by cache main memory disk CD or tape




To chire tong quat may tinh

» B6 nhd (tiép)

— Cac muc cache

Word Transfer

~A—

Block Transfer

('\Jk—’ﬂ

Cache

CPU
Fast
e | Level 1
=2 (L1) cache

Fastest

Slow

(a) Single cache

Main Memory

Level 2
(L2) cache

Fast

Level 3
(L3) cache

Less
fast

{b) Three-level cache organization

Slow

Main
Memory
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To chire tong quat may tinh

» Thiét bi ngoai vi (peripherals)
— Chtic niing: giao tiép gitta may tinh véi thé gidi
bén ngoai (con nguo1)
— Nhiém vu: chuyén doi dang dir li¢u gitra con nguoi
va may tinh
— Phan loazr:
e Thiét bi nhap (input devices)
« Thiét bi xuat (output devices)
e Thiét b truyén thong (communication devices)
« Thiét bi luu trit (storage devices)



To chire tong quat may tinh

* Thiet b1 ngoai vi (t1€p)
— Cac loai thiét b1 luu triy
« Giay

— Bing gidy duc 13, Phiéu duc 19, ...
Tu tinh

— Xuyén tir, Trong tir, Bing tir

— Pia tir (Pia mém, Pia cung)
Quang hoc . | ;~),,

— CD/DVD | s

— Blue-ray, HD-DVD
Quang tu

— MO disk
Ban dan

— USB Flash, SSD, thé nhg, ...
Khéac

— Bubble, Hologram, ...

o1
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To chire tong quat may tinh

» Thiét bi ngoai vi (tiép)

— Toc @0 truy cap 1 so thiét bi ngoai vi thong dung

Gigabit Ethernet

Graphics display

Hard disk

Ethernet

Optical disk

Scanner

Laser printer

Floppy disk

Modem

Mouse

Il
I

Keyboard

—
Q

102 103 104 105 108
Data Rate (bps)

—
o
]
—
o
[=-]
—
Q
[Z+]



To chire tong quat may tinh

» Bus hé thong
— Muc dich: T6 chtc dang bus duoc dung dé don gian

hoa viée to chirc va phan ludng dir liéu trong hé thong
may tinh

— Chyrc ning: Lién két & truyén tin hiéu giita cac thanh
phan trong MT

— Can co ché sao cho tai mot thoi diém, chi c6 1 thanh
ghi c0 thé dat dix liéu 1én bus dé tranh tranh chap bus

— Phan loai:

e Data bus

o Address bus
— Khong gian dia chi
e Control bus



To chire tong quat may tinh

» Bus hé thong (tiép)
— M6 hinh hé thong may tinh 3 bus

CPU

Memory

Address T Address

Registers

—

CuU

ALU

Address bus

Control bus

Data bus

Instruction

Instruction

Data

Data <——=—==> Dgata

Signals

—_Read 1 Memory
Write
—_—
N Words
Address > |.| Orrrrn Data >
Data__> N-1 (I
ﬂ) I/0 Module T
Write Data
—
External
Address M Ports Data
External Signals
Data
Instructions Address >
Control
Data - CP U Signals




To chire tong quat may tinh

» Bus hé thong (tiép)

— Vi du vé Control bus

K

191
SEEE

Address bus
I 1 |
Data hus >
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Y Yy
Read-only Read/write
memaory memaory Keyboard Print
ROM RAM




To chire tong quat may tinh

* Bus h¢ thong (ti€p)
— Pong bo bus: Cac thanh phan trong may tinh phai hoat
dong dong bo.
 M6i hoat dong co ban dugc chia ra nhiéu budc nho
« Can | trong tai danh nhip dé diéu khién timg budc hoat dong
* Vi du: thao tac dgc bd nhd duoc chia} ra:
— CPU guri yéu cau §IQC cho BN (bus di€u khién)
— CPU guri dia chi can doc cho BN (bus dia chi)
— BN giéj ma dia chi
— BN xuat dir liéu cho CPU (bus dir li¢u)
e Mot chu ky 1énh gdm nhiéu chu ky may (4 nhu VD trén)
« Pon vi do téc d6 xung nhip: Hertz (Hz)
— 2 ché d6 toc do hoat dong trong CPU may tinh
— Su ton tai BN cache



To chire tong quat may tinh

* Bus hé thong (tiép)
— Vi dy minh hoa vé sy dong bo bus
:4 T, ":‘ Ty ":4 Ty >:
Clock _,:/_\_,:/_\_,:/_\_,:(
Stl?:: _{ Status signals }_
Ad(:;:: _:_< Stable address }_
s LN L
Read {]E:Z E E {Valid data in?—

1 ] + '
Read ! !/ ' \_!
Data [ 1 -
Write : '( Valid (liata out ?—
] ] + '
Write 1 i / i \ ;
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To chire tong quat may tinh

* Bus h¢ thong (t1€p)
— Trong thyuc té ngudi ta phan bus hé thong ra nhiéu mirc toc
do do co6 su chénh 1€ch cua cac thanh phan trong may tinh

MIain
Memory

System Bus |

Cache
it} ridge |

Processo Local Bus

ol ] | PL3Y%4 Liraplhic Viden LAN

| High-Speed Bus

FAX Expansion
bus interface

‘ Maodem ‘

| Expansion Bus |

Serial
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