y ““ TRUONG PAI HOC THUY SAN
| KHOA CONG NGHE THONG TIN

BAI GIANG

CAU TRUC MAY TINH

(Computer Structure)
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D7 058.832078
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&mac/: luongdd10@yahoo.com
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Muc dich va yeéu cau

Muc dich:

= Tim hiéu cdu triic va té chirc cac may tinh.

= Tim hiéu nguyén 1y hoat dong co ban May tinh.
= Gi6i thiéu cau trac may tinh tién tién cta Intel.

Yeu cau:

= C6 kién thirc 1ap trinh co ban.

= Sinh vién doc tai liéu va lam viéc theo nhom dé thuc
hi€n bao cao trén 16p.

GV: Pinh Pong Ludng Cau tric May tinh
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1.Willian Stallings - Computer Organization and Architecture.
2.Andrew Stamenbaum — Structure Computer Organization.
3.Cam nang sita chira va nang cap may tinh ca nhan

Nguyén Piang Khoa
4.Gido trinh bao tri va nang cap may tinh

(Truong KHTN - TPHCM )
Lé Cong Bao
5. Cau tao va nguyén 1y hoat dong cta hé thong may
RON WHITE - Nguyén Trong Tuan (Dich)
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H | Tai licu tham khao (trang web)

@www.williamstallings.com
@ocw.mit.edu
@www.intel.com
@www.asus.com
@www.gigabyte.com
@www]1.guidePC.com
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B NOi dung mon hoc

Gi¢i thi¢u chung.

H¢é thong may tinh.

Biéu dién dir liéu va s6 hoc may tinh.
B0 xtr ly trung tam.

B0 nh¢ May tinh.

H¢é thong vao ra.

SN E P DD

GV: Pinh Pong Ludng Cau tric May tinh



|ﬁ!“ Churong 1

% Gio1 thiéu chung )

1.1 Khai niém chung may tinh
1.2 Phan loai may tinh

1.3 Su tién héa ciia may tinh

&, y

GV: Pinh Pong Ludng Cau tric May tinh
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1.1 Khai niém chung

May tinh(computer) 1a thiét bi dién tr thuc hién cong
vi€c sau:

v nhan thong tin vao.

v’ xtr Iy thong tin theo chuong trinh nhg sin bén trong bod
nh¢ may tinh.

v" dua thong tin ra.

Chuong trinh (Program): chuong trinh la day cac cau
Iénh nam trong b0 nhd, nham muc dich hudng dan
may tinh thuc hi€én mot cong viéc cu thé nao day. May
tinh thuc hién theo chuong trinh.

GV: Pinh Pong Ludng Cau tric May tinh



mm
_ﬂ“ 1.1 Khai niém chung

Phdn mém (Software): Bao gom chuong trinh va dir
11€u.
Phan cung (Hardware): Bao gom tat ca cac thanh phan
vat 1y cau thanh 1€n h¢ thong May tinh.
Phgfin déo (Firmware): La thanh phan chtra ca hai thanh
phan treén.
Kién tric may tinh(Computer Architecture) dé cap dén
cac thudc tinh cua hé thf)ng may tinh dudi cal nhin cua
nguo1 lap trinh. Hay no1 cach khac, la nhirng thudc tinh
anh huong tryc ti€p dén qua trmh thuc hién logic cua

chuong trinh. Bao gom: tap 1¢énh, biéu dién dir liéu, cac
co ché vao ra, k¥ thuat danh dia ch1

GV: Pinh Pong Ludng Ciu triic May tinh 9



m!

1.1 Khai niém chung

Té chirc may tinh(Computer Organization): dé cap dén

cac khoi chirc nang va lién h¢ g
nhirng dac trung cua kién truc.

itta chung dé thyc hién

Vi du: trong kién trac bo nhan: day 1a thudc tinh cua

hé thong xur 1y. BO nhan ndy s&

dugc to chure rieng bén

trong may tinh hoac n6 dugc tinh toan nhi€u lan trén bo

cong dé€ cling dugc mot két qua nl

han tuong ung.

Cau triic may tinh(Computer Structure): 1a nhitng thanh
phan cua may tinh va nhtrng lién két gitra cac thanh phan.

O mitc cao nhat may tinh bao gom 4 thanh phan:

GV: Pinh Pong Ludng Cau tric May tinh
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1.1 Khai niém chung

v'Bo6 xur Iy : diéu khién va xt 1y s6 liéu.

v'BO nhd : chira chuong trinh va dir liéu.

v'H¢ thong vao ra : trao doi thong tin giira may tinh
vO1 bén ngoai.

v'Lién két giita cac hé thong : lién két cac thanh phan
cua may tinh la1 vo1 nhau.

GV: Pinh Pong Ludng Ciu triic May tinh 11



1.1 Khai niém chung

= MO0 hinh phan 16p ctia hé thong

GV: Pinh Pong Ludng Ciu triic May tinh 12




1.1 Khai niém chung

= MO hinh co ban

GV: Pinh Pong Ludng Ciu triic May tinh
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H\H
'HN 1.1 Khai niém chung

" So do cau tric may tinh

Peripherals

Central
Processing
Unit

Systems
Interconnectio

Communication
lines

GV: Pinh Pong Ludng Ciu triic May tinh 14
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'HN 1.1 Khai niém chung

= So d0 cau truc CPU

" Arithmetic

Registers and

GV: Pinh Pong Ludng Cau tric May tinh

Login Unit

Internal CPU
Interconnection
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1.1 Khai niém chung

Churc nang(Computer Function): 1a mo ta hoat dong cua
h¢ thong hay tirng thanh phan cua hé thong.

Chtrc nang chung ctia mot hé thong bao gom:
v X 1y dir liéu.
v Luu trir dit liéu.
v'Van chuyén dit liéu.
v'Diéu khién

GV: Pinh Pong Ludng Cau tric May tinh
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1.1 Khai niém chung

= So d6 chirc nang may tinh

Data
Storage
Facility

RN

X M ata ¢ Control
ovemen Mechanism
\ Apparatus \

Data
Processing
Facility

GV: Pinh Pong Ludng Cau tric May tinh 17
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.ﬁ““ 1.2 Phan loai may tinh

Phan loai theo phuong phap truyén thong
v'"May vi tinh ( Microcomputer)

v'May tinh nho (Minicomputer)

v'"May tinh 16n (Mainframe Computer)
v'Siéu may tinh (Super Computer)

Phan loai theo phuong phéap hién dai
v'May tinh dé ban (Desktop Computer)
v'May chu (Servers)

v'"May tinh nhung (Embedded Computer)

GV: Pinh Pong Ludng Cau tric May tinh
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iﬂ“ 1.2 Phan loai may tinh

May dé ban:
= 1a loai may thong dung nhat hién nay.

= bao gom may tinh ca nhan (PC: Persional Computer)
va tram (Workstation Computer).

= gia mua 100$ dén 10.000$

May chu

= ]a may phuc vu(server)

= dung trong mang theo mo6 hinh Clent/Server

= ¢6 toc do, hiéu nang, bo nhd va do tin cay cao
= 013 vai chuc nghin dén vai chuc triéu do

GV: Pinh Pong Ludng Cau tric May tinh
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lq““ 1.2 Phan loai may tinh

May tinh nhung

. du:gc dit trong nhiéu thiét bi khac nhau dé diéu khién
thi€t b1 lam viéc

= duoc thiét ké chuyén dung

= vi dy: dién thoai di dong, bo diéu khién cac thiét gia
dinh, Router dinh tuyén,...

GV: Pinh Pong Ludng Cau tric May tinh
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1.3 Sw tién héa ciia may tinh

Su phat trién cia may tinh chia ra 4 thé hé:

v'Thé hé 1: May tinh dung dén chan khong (Vacumm

Tube) 1946-1955

I

v

Thé hé 2: May tin

V']

'hé hé 3: May tin

h dung Transitor (1955-1965)

h dung mach tich hop IC

(Intergrated Circuit) 1966 — 1980

v'Thé hé 4: May tinh dung mach tich hop cuc 16n
VLSI (Very Large Scale Intergrated )1980 dén nay

GV: Pinh Pong Ludng
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1.3 Sw tién héa ciia may tinh

Dé xuat nim 1943 va hoan thanh 1946 duoc sir dung
dén1955 do thay tro Eckert va Mauchly Truong dai hoc
Pennsylvania cua My

Piic diém chinh:

v'Ning 30 tan, chién dién tich 150m? va su dung 140KW.
v"5000 nghin phép cOng trén giay.

v'Str dung hé thap phan.

v'Lap trinh bang cong tac.

v'Str dung 18000 bong dén dién tir (vacuum tubes)

GV: Pinh Pong Ludng Ciu triic May tinh 23
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May tinh Von Neumann

= May tinh IAS(Institute for Advanced Studies)
= May c6 mo hinh co ban la may tinh nay nay
= Thé ké 1947 hoan thanh 1952

= Xay dung dua trén y tuong cua Turring (My) va Von
Neumann(Anh)

Arithmetic and
ogic Unit

Input A Memory
Output
Equipment

Program Control Unit

GV: Pinh Pong Ludng Ciu triic May tinh 24
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1.3 Sw tién héa ciia may tinh

= Céc san pham ctia cong nghé VLSI(Very Large Scale
Integrated)
v' B0 vi xtr Iy duoc ché tao trén mét con chip
v Vi mach diéu khién tong hop (Chipset)
v' B6 nhd ban dan doc 1ap( ROM, RAM) thiét ké

thanh Module

v Céc bd vi diéu khién chuyén dung.

= B0 vi xir Iy dau tién ctia Intel 4004 nim1971

= B xir 1y duoc coi hoan thién nhat 1a 8088/8086 nim
1978,1979 day duoc co1 1a ngay sinh nhat cua cac
may tinh sau nay

GV: Pinh Pong Ludng Cau tric May tinh
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- ““ May Micral, André Truwong Trong Thi sang ché

= Micral Phap, may vi tinh lap rap hoan toan dau tién

GV: Pinh Pong Ludng Cau tric May tinh 26
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1.3 Sw tién héa ciia may tinh

Lich sir phat trién may tinh thé hé thu 4
1978 8086 (Intel)
1979 8088 (Intel)
1980 80286 (Intel)
1993 Pentium (Intel)
1997 Pentium II (Intel) |Celeron
1999 Pentium III (Intel) |Celeron
2003 Pentium 4 (Intel) Celeron

GV: Pinh Pong Ludng Cau tric May tinh
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|ﬁ!“ Chuong 2

(— Hé thong may tinh

)

2.1 Cac thanh phan co ban clia may tinh
2.2 Hoat dong co’ ban cua may tinh
2.3 Lién ket h¢ thong

@_

GV: Pinh Pong Ludng Cau tric May tinh
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2.1 Céc thanh phan co ban ciia may tinh

= Mo hinh co ban cua may tinh.

Cac mo hinh may tinh hién nay dugc thiét ké dua trén
kién truc Von Neumann.

= Céc diic diém Kién truc ciia Von Neumann:
v Dir li€u va chuong trinh chra trong bd nhé doc ghi.

v" B0 nhd duogc danh dia chi cho cac ngan nhd khong phu
thudc vao nd1 dung cua chung.

v/ May tinh thyuc hién 1énh mot cach tuan tu.

GV: Pinh Pong Ludng Ciu triic May tinh 29



B™ 2.1 Cac thanh phan co ban ciia may tinh

A A ’ > > , , Memory
= So do cau truc co ban cua may tinh

1O Devices

v' B6 xtr ly trung tam (CPU): Diéu khién hoat dong ciia may tinh
va xu 1y so li¢u

v/ Hé thong nhd: chira chuong trinh va dit liéu dang duoc xur 1.

v Hé thong vao/ra (I/O: Input/Output) : trao d6i thong tin gitra
bén ngoai va bén trong may tinh

v’ Lién két hé thong (Interconnection): két ndi va van chuyén
thong tin gitra cac thanh phan vé1 nhau

GV: Pinh Pong Ludng Cau tric May tinh 30



'l 1.B$ xir Iy trung tam
“ (CPU: Central Processing Unit)

Chirc ndng:  Diéu khién toan bo hoat dong ctia may tinh.

Xir 1y dir liéu (vd: cac phép toan sb hoc va logic)
Nouvén tac hoat déng: CPU hoat ddng theo chuong trinh nam
trong by nhé chinh.
Cau triic co ban CPU
v'Pon vi diéu khién (CU:Control Unit): Piéu khién hoat dong cua
may tinh theo chuong trinh da dinh san.

v'Pon vi s6 hoc va loglc (ALU Arithmetic And Logic Unit): thyc
hién cac phép toan so hoc va logic trén cac dit liéu cu thé.

v'Tap thanh ghi (RF: Register File): Luu trir cac thong tin tam thoi
phuc vu cho hoat dong cua CPU.

v'Don vi noi ghep BUS(BIU: Bus Interface Umt) két noi va trao
do6i thong tin gitra Bus bén trong va Bus bén ngoai CPU.

GV: Pinh Pong Ludng Cau tric My tinh 31



iﬂ“ 1.Bo xur ly trung tam
H (CPU: Central Processing Unit)

v/ Bo vi xir Iy hoat dong theo xung nhip(clock) c6 tan so
xac dinh.

4 T,(Sc d6 vi xtr Iy dugc danh gia gian tiép thong qua tan
sO xung nhip.

v Go1 T : chu ky xung nhip, £ =1/T_ tan so xung nhip.

v/ Mbi thao tac ctia bo xtr 1y can kT . T cang nho thi by
xur 1y chay cang nhanh

v Vi du: Mot may tinh Pentium 4 tbc 36 2GHz
Ta co t=2GHz=2.10°Hz

T =1/£=1/2.10°= 0.5ns

GV: Pinh Pong Ludng Cau tric My tinh 32
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2. BO nh¢ may tinh

* Chtrc nang: Luu trit chuong trinh va dtr li¢u.
Cac thao tac co ban:
v'Thao tac doc dir liéu (Read)
v'Thao tac ghi dir liéu (Write)
= Cac thanh phan chinh
v'B0 nh¢ trong (Internal Memory)

v' B0 nhd ngoai (External Memory)

secondary
memory

i : -
CPU ) primary CPU primary e
memory| memory ————

GV:1i



- | B0 nho trong(Internal Memory)
b

= Chirc ning va dic diém:
v'Chtra thong tin ma CPU c6 thé trao doi truc tiép
v'Toc do rat nhanh
v'Dung luong khong 16n
v'Str dung bo nhé ban dan RAM, ROM
= Cac loa1 bo nho
v' B0 nhé chinh (Main memory)

v' B0 nhd Cache (Cache Memory) hay goi bd nhé
dém

GV: Pinh Pong Ludng Cau tric My tinh 34
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B0 nh¢ chinh (main memory)

= Chtra chuong trinh va dir liéu dang dugc s dung boi
CPU

= Bo nhd chinh dugc t6 chitc thanh cic ngin nhé va
duoc danh dia chi

= Ngin nhd thuong duoc to chire theo byte
= Noi dung ciia mot ngin nhé cé thé thay doi nhung dia
chi vat ly cua no da dugc danh la khong thay doi

GV: Pinh Pong Ludng Cau tric My tinh 35
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B0 nh¢ dém nhanh(cache memory)

v/ Pay 1a bo nhd ban dan co toc do nhanl} va chﬁng duoc
daflt, dém gitra CPU va by nh¢ chinh nham tang toc truy
xuat cua CPU to1 b nhé chinh.

v Dung lugng nhd hon rat nhiéu bo nhd chinh

v’ Tdc dd nhanh hon rat nhiéu 1an

v Ngay nay Cache duoc tich hgp vao trong b vi xur ly
va no trong suot vo1 nguot su dung.

v" B0 nhé Cache thong thuong dugc chia ra thanh 2 mirc.

v’ Cache c6 thé c6 hoic khong

GV: Pinh Pong Ludng Cau tric My tinh 36



2. BO nho may tinh

Chi tiét cau truc bo nhd Cache

Split instruction & data primary

Multiple interleaved

caches {on-chip SRAM) memory banks
{ DR AM)
L1
M | StrUCtion Memory
S e Unified L2 Memory
it Cache T
L1 Data

off—e.

g Cache Memory
Multiported Large unified secondary cache

register file
{part of CPU]

GV: Pinh Pong Ludng

{on-chip or offchip SRAM)

Ciu triic May tinh
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B0 nh¢ ngoai(External memory)

Chirc ning va dic diém

= Luu trir tai nguyén phan mém May tinh.

= Puoc két ndi voi hé thong nhu thiét bi vao ra.
= Dung lugng rat 16n (vai traim GB)

= Toc do cham

Cac loa1 by nhd ngoai

= B0 nh¢ tu: Pia ciing, dia mém,. ..

= B0 nho quang: CD, VCD, DVD,...

= B0 nhd ban dan: flash Disk, memory Card, pen
Disk,...

GV: Pinh Pong Ludng Cau tric May tinh
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- | H¢é thong vao ra (Input/Output System)

= Chtrc nang: trao doi thong tin gitta may tinh voi thé
2101 bén ngoai.
* Thao tac co ban
v Vao dir liéu (In)
v Ra dir liéu (Out)
= Céc thanh phan chinh
v’ Thiét bi ngoai vi (Peripheral Devices)
v Cac Module I/0 (I0 Module)

GV: Pinh Pong Ludng Cau tric May tinh
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Hé thong vao ra (Input/Output System)

= Cau truc vao ra co ban

GV: Pinh Pong Ludng Cau tric May tinh
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Thiét bi ngoai vi (Peripherals)

Cac thiét bi ngoai vi (Peripherals)

- Chire nang: chuyén doi thong tin tir bén ngoai thanh dix
l1€u may tinh va nguoc lai.

- Cdc thiét bi ngoaqi vi co ban:

v’ Thiét bi vao: ban phim, chuét, ...

N X X

GV: Pinh Pong Ludng

T'hiét b1 ra: may in, man hinh,...
Thiét b1 nh¢d: dia tur, quang,....
T'hiét b1 truyén thong: Modem, ...

Ciu triic May tinh
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Module vao ra

Chire nang: noi ghép thiét bi ngoai vi vi may tinh
% Moi Module ¢6 1 hay nhiéu cong vao ra
= MOoi céng duoc danh dia chi xac dinh

Cac thiét bi ngoai vi dugc két nodi vi may tinh thong qua
cong vao ra (vi du: COM, LPT, USB, VGA,...)

GV: Pinh Pong Ludng Ciu triic May tinh 42
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=t >, oat ddng ciia méy tinh

1. Thyc hién chwong trinh

La hoat dong co ban cua May tinh. May tinh lap di
1ap la1 qua trinh thuc hién 1énh gdm hai budc co ban:

v Nhan 1énh (Fetch)

v" Thuc hién 1énh (Execute)
Thuc hién chuong trinh dung khi:

v/ Mat ngudn

v" Gap lénh dung

v/ Gap tinh huong khong giai quyét dugc(16i)

GV: Pinh Pong Ludng Ciu triic May tinh 43



Chu ky thwe hién I¢nh

GV: Pinh Pong Ludng Cau tric May tinh
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1. Thwc hién chwong trinh

Nhan lénh (Fetch)

= Bit dau moi

chu ky 1énh la CPU tién hanh lay lénh tir

b0 nh¢ chinh. Trong qua trinh 1ay va thuc hién 1énh c6

2 thanh ghi

CPU ma ta quan tam d6 PC (Program

Counter)va thanh ghi IR(Instruction Register)
= B dém chuong trinh thanh ghi PC giit dia chi cua

1énh sé duoc

= CPU lay lénl
thanh ghi 1énl

nhan.
h tr ngan nhd dugc tro boi PC dua vao

1 IR luu g1t

= Sau moi 1énh duoc nhan thi ndi dung cua thanh ghi PC

tu dong tang

GV: Pinh Pong Ludng

dé tro t4i 1énh ké tiép sé dugc thuc hién.
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iﬂ‘ 1. Thuc hién chwong trinh

Thuc hién (Execute)

= BO xu ly g1al ma Iénh da dugc nhan va phat tin hi¢u
diéu khién thuc hién thao tac ma 1énh yéu cau.

= Thyc hién trao d6i gitra CPU va b0 nh¢ chinh

= Thuec hién trao doi gitra CPU va Module I/0.

= Xt 1y dir liéu thuc hién cac phép toan sb hoc va logic.
= Diéu khién r& nhénh.
= Két hop cac thao tac trén.

GV: Pinh Pong Ludng Ciu triic May tinh 46



Vi du: Thuc hién chwong trinh

Memory CPLU Registers AMemory CPU Registers
_’H:H]-__] B4 - R H] (L T % 4 0 3o l!| P
(s 9 4 1 ACL30L[S O 4 1 000 3]AC
0212 9 4 1 1 U 4 O]JIR | 30212 9 4 1 9 4 O0]1IR
QA0 O -n 3 LR Y
a1 oy 2 ]

Siep | Step 2

Memaory CPU Registers AMemory CPLU Registers
01 9 4 0 3 00k PC L9 40 :
M5 9 4 |- O 0 O 3]ACLIMIS 9 4
w2[Z o3 1] WS o3 Tk |w2Zoa
T RO T I :

G40 [0 0o 2 Wil 00 2 pF—
Step 3 Step 4

Memary CPL Registers AMemory CPL Registers
AN 9 4 0) i 2|P'L‘ A1 9 4 0 ERN] 2|I*IL'
WIS 9 4 1 D0 0 5AC|I[F 9 4 1 000 5] AC
N2 9 4 1—m2 9 4 1|IR 3229 4 ] 29 4 1]IR
0[0 0 0 3 0[O 0 0 3
9410 0 O 2 CE SR
Nep & Siep 6

GV: Pinh Pong Ludng

Ciu triic May tinh

0001: loader
0010: store
0101: add
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Vi du: Thuc hién chwong trinh

Evaluatedd =a+ b ¥ ¢, whena=5 b=3andc=11

Program Pseudocode:
1. Multiply b with ¢

2. Add the result of
multplication to a

1. Save the result as

Assembly Code:
MOV E1, [1058H]
MOV B2, [1059H]
MUL K1, R}

MOV R3. [1057H]
ADD R1, R3

STR R1.[105AH]

Meaning:

Kl « [1058H]
B2 « [1059H]
Rl « R1*R2

R3 « [1057H]
Rl «R1+R3

RI — [105AH]

GV: Pinh Pong Ludng

Ciu triic May tinh
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Vi du: Thuc hién chwong trinh

Following anthmetic expression to be
evaluated for d.

d=a+b™c

whena=5b=3andc=11

Memory map shows where the program
and input data are loaded

GV: Pinh Pong Ludng Cau tric May tinh

P&dxire:as Word Contents

0020H
0021H
0022H
0023H
0024H
0025H

1057H
1058H
1059H
105AH

MOV R1, [1058H]

MOV R2, {1059H]

MUL R1, R21

MOV R3, [105TH]

ADD R1, R3

STR EE]_, [105AH]

a=>5

49



iﬂm Vi du: Thuc hién chwong trinh
b

SR IR
. DO20H| MOV R1, [1058H]
X tﬂ‘_-.rﬂ[ﬂtll:l]_'l
= BC 0021H|[ MOV R2, [1059H]
; Micro- -'—"L‘lleE: 0022H| MUL R1, R2
Bl Program AR 77 0023H[ MoV RS, [1059H]
Sl Subsystem Address 0024H[ADD R, R3
-_— ~
i ATU 0025H| STR Fl_l.l, [105AH]
£ roo 1057H a=5
o : ' }
R1 B2 1058H h=3
R3 R4 Diata 1058H c=11
105AH d=38
ALT Arnthmetic Logic Umt AL Anthmetic Logic Unit
Rl ..E4 Datz Registers Ik Instrection Eegister
P Frogram coumt= 5K Status Regster

GV: Pinh Pong Ludng Cau tric May tinh



HH
=t Ngit (Interrupt)

Khdi niém chung vé ngat: Ngat 1a co ché cho phép CPU
tam ding chuong trinh dang thuc hién chuyén sang thuc
hi€én mot chuong trinh khac, goi la chuong trinh con
phuc vu ngat.

Cdc logi ngdt
v/ Ngat do 16i thuc hién chuong trinh: chia cho 0
v/ Ngit do 16i phan cung: 10i RAM
v Ngét‘do modu}e I/O phat ra tin hiéu ngat dén CPU
yeu cau trao do1 dir licu
Hoat dong ciia ngat

GV: Pinh Pong Ludng Cau tric My tinh 51
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Iﬂ“ 2. Ngat (Interrupt)

v" Sau khi hoan thanh mot 1énh, bo xtr 1y kiém tra tin hiéu
ngat

v/ Néu khong co ngat thi bo xt 1y tiép tuc nhan 1énh tiép
theo.

v/ Néu c6 tin hiéu ngat:

Tam dung chu:ong trinh dang thuc hién. Cat ngit canh
(thdng tin co lién quan dén chuong trinh dang thuc hién).

Thiét 1ap bo dem chuong trinh PC tro dén chuong trinh
con phuc vu ngat

Thuc hién chuong trinh con phuc vu ngat.

Cudi chuong trinh con phuc vu ngat. Khoi phuc lai ngit

canh va ti€p tuc chuong trinh dang b1 tam dung.
GV: Pinh Pong Ludng Cau tric May tinh 52



% | 2. Ngat (Interrupt)

= Chu ky Iénh véi ngit

GV: Pinh Pong Ludng Cau tric May tinh
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1. 209 Ngit (Interrupt)

Xir ly tin hiéu ngit

= Cam ngat: Bo xtr Iy bo qua cac ngat tiép theo trong khi
dang xu 1y ngét

= Cac ngat van dang doi va duoc kiém tra sau khi ngat
dau tién dugc thyc hién xong

= Cac ngat dwoc thuc hién tuin tu néu cung thtr tu uu
tién.

= Céac ngat trong may tinh may tinh duoc dinh nghia
murc dO uu ti€n khac nhau.

= Ngit ¢ mic uu tién thap co thé bi ngat boi ngat cO uu

tién cao hon. Vi vay c6 thé xay ra tinh trang ngat 16ng

nhau
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3. Hoat dong vao ra

= La hoat dOng trao doi dit lieu gitra thiét bi ngoai vi vii1
bén trong may tinh

= Céc kiéu hoat dong I/O: CPU trao doi dir liéu véi
module vao ra. Module vao ra trao do1 dir li€u truc ti€p
vO1 bo nhé chinh
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2.3 Lién két hé thong

1. Thong tin cac thanh phan trong may tinh
= Két noi Module nhé bao gom

Dir liéu hoac 1€nh

T/h dk doc
T/h dk ghi

v Pia chi: nhan dia chi dé xac dinh ngin nhé

v/ Dit liéu: truyén nhan dit liéu va lénh tir bo nhé

v Tin hiéu diéu‘khién;) Bao gom tin hiéu diéu khién doc
va tin hiéu di€u khién ghi
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H| | 2.3 Lién két hé thong

s Két néi Module 1/0 DU LIEU MT&TBNYV DU LIEU MT&TBNV

T/h dk doc T/h dk TBNV

T/h dk ghi

T/h yéu ciu ngit

\4

v’ Pja chi: nhan dia chi dé xac dinh cong vao ra

v Dir liéu: nhan dir liéu, tir thiét bi ngoai vi, CPU hay by nh¢ chinh,
dua ra dir li€u to1 thiét b1 ngoai vi, CPU hay b0 nhé chinh.

v Nhan céc tin hiéu diéu khién tir CPU

v’ Phat tin hiéu diéu khién dén TBNV

v/ Phat tin hiéu yéu cau ciia TBNV téi CPU
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» Két noi CPU

T/h y/c ngit T/h dkhién

v

v/ CPU phat dia chi dén bd nhé hay Module vao ra.
v Poc 1énh va dir liéu
v DPua dir liéu ra sau khi xtr 1y

v/ Phat tin hiéu diéu khién dén Module nhd hay Module
vao ra

v/ Nhan cac tin hiéu ngt.

GV: Pinh Pong Ludng Cau tric May tinh
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®® 5 Ciu tric BUS

= Khai niem BUS: Bus la tap hop cac duong day dung
dé van chuyén thong tin tr thanh phan nay t&1 thanh
phan khac bén trong may tinh.

= Do rong cia BUS : 1a so duong day co kha ning van
chuyén cac bit thong tin dong thoi.

= Phan loa1 BUS: theo churc nang ta chia bus ra lam 3
loai: BUS dia chi, BUS dir 1éu va BUS diéu khién

CPU Memory LR

VL0 see /0O

HINIE L1
I 11 1 I 11

Bus
I 1 | }
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B >3 Licn két hé théng

= BUS dia chi :

v Chitc nang: dung dé van chuyén dia chi tr CPU dén
cac Module nhé hay cac Module vao ra, nham dé xac
dinh ngin nhd hay cong vao ra nao can truy xuat trao doi
thong tin. (day 1a BUS mot chicu).

Do rong cua BUS dia chi (A, A, ..., A )

Cho biét kha ning quan 1y cuc dai s6 cac ngin nhé. Néu
st dung d0 rOng bus dia chi n duong thi dung luong cuc
dai ctia bd nhé co thé quan 1y 1a 2" ngin nhé hay tuong
duong vdi 2" byte nhd (néu mdi ngan nhé 1 byte)
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1 2.3 Lién két hé thong

Vi du: Bus dia chi ctia mét s6 bo VXL 1a
8088/8086 n=20
80286 n=24
80386...Pentium n=32
Pentium II, TILIV n=36

G GE G- [Ed

GV: Pinh Pong Ludng Cau tric May tinh

220(1MB)
224(16MB)
232(4GB)

236(64GB)
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BE 3 i Kb hé théng

= BUS dir licu:
Chirc nang: van chuyen Iénh tr b0 nho -> CPU, van
chuyén dir liéu gitta CPU, bo nhd va cong vao ra.

Do rong cua Bus dir lieu (D D,,....D,_ )

Cho biét s6 byte c6 kha ning trao doi dong thoi
m=8,16,32,64,128 bit.

Vi du:

8088 >  m=8
8086 >  m=16
80386 > m=32
Penttum  -> m=64

GV: Pinh Pong Ludng Cau tric My tinh 62



u
m 2.3 Lién két hé thong

= BUS diéu khién: S
Tap hop cadc tin hiéu diéu khién gom co

v/ Céc tin hiéu phat ra tir CPU dé diéu khién Module nhé
va Module vao ra.

v Céc tin hi¢u tr Module nhg, Module vao ra goi dén
CPU yeéu cau.

v Ngoai ra con la BUS cung cap nguodn tin hiéu xung
nhip (clock) vo1 cac BUS dong bo.

v/ M6t s tin hiéu dién hinh
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®® 23 Licn két hé théng

v/ Tin hiéu (MemR) diéu khién doc dit liéu tir bo nhé tur
ngan nho xac dinh. (IOR) Tin hi€u doc dir li¢u tor mot
cong vao ra.

v Tin hiéu (MemW) diéu khién ghi dit liéu c6 san trén

BUS du li¢u dén mot ngian nhd xac dinh. Tin hi€u
diéu khién (IOW) ghi dit liéu c6 san ra cong

v Interrupt Request(INTR) tin hiéu yéu cau ngat tir cac
thiét b1 ngoai vi

v’ Interrupt Acknowlegde(INTA) tin hiéu chap nhan ngat
phat ra tut CPU

v"Ngoai ra con ¢ cdc tin hiéu khac nhu: t/h yéu cau va
chap nhan CPU chuyén nhuong BUS (BRQ,BGT),..
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B >3 Licn két hé théng

Dic diém ciia cdu triic don BUS.

= C6 nhiéu thanh phan ndi vao mot BUS chung.

= Tai mt thoi diém chi phuc vu dugc mot yéu cau trao
doi dir liéu.

= Cac thanh phan noi vao BUS c6 thé c6 toc dd khac
nhau.

= Cac module nhéd va module vao ra phu thudc vao cau
truc cua CPU.

@ Khac phuc:
v’ Xay dung cau trac da BUS bao gom cac hé thong
BUS khac nhau vé toc do.

v" Trong hau hét cac may PC bus duoc phan 3 cap va
GV: Dinlﬁéﬁ‘gh’é}& no1 vo1 nhau &'h@lﬁk@[&]ﬂﬁ cau no1 BUS 65



2.3 Lién két hé thong

BUS by VXL

Cau no1

BUS b6 nh¢ chinh

BUS vao/ra toc do
cham

GV: Pinh Pong Ludng Cau tric May tinh
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Cau tric Pentium II dién hinh

[eriel Pertivm

BUS 66MHz cia VXL

v

2

GV: Pinh Pong Ludng

Cache | (M2 66MHz SIMM EDO (16)
L2 DIMM SDRAM (66)
I BUS PCI )
< Khe cam PCI
USB1 USB2
O—O IDE1
CMOS & RTC IDE2
BUS ISA )
< Khe cam ISA
DPia mém
| — ] LPT
B3 - R
an phim Chudt — COMI
O0—0O O CcoM2

ROM

Ciu triic May tinh
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< AGP 4X

ATA 100MB/s
2 IDE

@AN Interface

GV: Pinh Pong Ludng

Cau tric Pentium 4

Flash BIOS

Ciu triic May tinh

[ RDRAM ]
Dual RDRAM ]
chanel
4.0 GB/s
RDRAM ]
[ RDRAM ]
6 Channel
Audio g
133MB/s Q

4 USB Ports
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Vi du: Cau hinh mét may tinh

* Intel MotherBoard D915PBLL, Socket T ATX 800FSB,
DDR2 533, PCI-E 16x, SATA, 8ch Audio & LLAN

= 3.2GHz Pentium IV processor.

= 512 MB DDRAM.

= 80 GB hard disk.

= keyboard and a mouse,

= foppy disk drive,

= 24x speed DVD drive,

= 19" monitor with 1280 x 1024 pixels resolution,
= 56 Kbit Modem,

= 100 Mbit Ethernet card.
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Phan trao déi va giai dap

GV: Pinh Pong Ludng Cau tric May tinh
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6m tit chwong 2

= Pic diém kién trac Von Neumann.

= Cau tric va chire niang co ban ciia hé thong may tinh.

= Quy trinh thuc hi€n chuong trinh trong may tinh.

= Ngat 1a gi? Tai sao phai st dung ngat trong hé thong
may tinh.

= BUS may tinh? Phan loa1 va chttc nang BUS may tinh.

= Cau truc da bus trong may tinh.

= Nhan dién duoc tat ca cac thanh phan phan cing trong
may tinh cua ban.
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| Chuwong 3

% Biéu dién dir liéu va s6 hoc may tinh )

3.1 Cac hé dém co bén

3.2 Ma hoa va luu trir trong may tinh
3.3 Biéu dién s6 nguyén

3.4 S6 hoc nhi phan

3.5 Biéu dién so0 dau cham dong

@ 3.6 Biéu dién ky tw
/
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3.1 Cac hé dém co ban

*» H¢ thap phan (Decimal System): con nguoi su
dung

* HE nhi phan (Binary System): may tinh st dung

% Heé thap luc phan (Hexadecimal System): dung biéu
dién rat ngan so hoc nhi phan

4

% Cach chuyén do1 gitra cac hé dém.
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He thap phan (decimal)

Bo ky tu co s gom 10 s6: 0...9
Dang tong quat:a_a .a ,...aa,a a,...a_

n—1
A= a,*10' Trongd6 (a,=0...9).

Vi dy: 123,45
Phan nguyén : 123:10 =12du 3

12 : 10 =1 du 2 123 \
1 :10=0 du 1
‘ . =12345
Phan phan : 0,45*10 =4.,5 45
0,5 *10 =5 )
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§ Hg nhi phén (Binary)

H¢ nhi phan(Binary)
B0 ky tu co s6 gobm 2 s0: 0,1

Dang tong %1_121&: a a.a..aa,a, a,..a

A= a,*2" (a, =0,

Vi dy: 11011,011, = 244+23+214+204+224+2 =27 375
Thap luc phan (hexadecimal)
Bo ky tr coso:0...9,A...F

Dang tongng}lat: a ,a .a . 1805

A= z a.*16' (a,=0.9, A.F)
Vidu: 89AB;~# 1000 1001 1010 1011B.

GV: Pinh Pong Ludng Cau tric May tinh

Heé thap luc phan (Hexadecimal)

...a,8,a a,...a_
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3.2 Ma hoa va lwu trir trong may tinh

Nguyén tac chung v€ ma hoa dir li¢u

Moi dir li¢u dugc dua vao may tinh duwgc ma hoa thanh
sO nhi phan.

Céac loa1 dir liéu:

= Dir [i€u nhan tao: do con nguo1 quy udc

= Dit liéu tu nhién: ton tai khach quan véi con nguoi
Ma hoa dir liéu nhan tao

= Dt li€u s0 nguyén: ma hoa theo mot s6 chuan da qui
udcC

= Dt li€u soO thuc: ma hoa bang s6 dau cham dong

= Dit liéu phi s6 (k¥ tu): ma hoa theo cac b ma ky tu
hién hanh nhu : ASCII, Unicode,...
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Mo hinh ma hoa va tai tao tin hi¢u vat ly

B0 cam B0 chuyen
e A 4r ~Ra . s
’ pIen tin (01 twong tw
T/h vly S

, —~ g
hieu . > S0

(Sensor) (ADC)

A ' . %,- 4
DO cnuyen
1 o/

2 r

T/hvly [Botaita 16i s6=>
- Ly h 1o %

- Py’ ) i i3
Laong v

(ADC

Cac dir 11¢u vat 1y thong dung
v Am thanh
v" Hinh anh
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?|“ Thur tw luwu trir cac byte dir licu MT

«» B0 nhd chinh to chitc luu trit dit liéu theo don vi byte

Do dai tir dir liéu co thé chiem tir 1 dén 4 byte. Vi vay
can phai biét thur t chung luu trit trong by nhd chinh
do1 cac dir 11€u nhicu byte.

*¢* Co hai cach luu trtr duoc dua ra

v’ Little Endian (dau nho): Byte c6 y nghia thap hon
duoc luu trir trong bo nhd ¢ vi tri ¢6 dia chi nho hon.

v Big Endian (dau to): Byte c¢6 y nghia thap hon duoc
luu trit trong bd nhd ¢ vi1 tri ¢ dia chi 16n hon.
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Thur tu luu trir cac byte dir licu MT

= Vi du: luwu trir mot tur 32bit
0001 1010 0010 1011 0011 11000100 1101B

1 A 2 B 3 C 4 D

H

Biéu dién trong ngan nhd theo 2 cach

300 4D 300 1A
301 3C 301 2B
302 2B 302 3C
303 TA 303 4D
Little Endian ~ Big Endian
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Thur tu luu trir cac byte dir licu MT

= Luu trir cua cac bo vi xu ly dién hinh

* Loai may Intel: 80x86, Petium -> little endian
¢ Motorola 680x0 va cac bo xur Iy RISC -> big endian
“* Power PC & Itanium: tich hop ca hai cach trén

GV: Pinh Pong Ludng Cau tric May tinh
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3.3. Biéu dién s0 nguyen

May tinh biéu dién so nguyén chia thanh 2 loai

0 Biéu dién s6 nguyén khong dau (unsign integer)
 Biéu dién so nguyén c6 dau (sign integer)

S6 nguyén khong dau:

Gia su dung n bit dé biéu dién s6 nguyén khong dau—>

dai ma » bit biéu dién duoc to 0 -> 2°-1. G1a tr1 cua sO
nguyén do duoc tinh: -1

z a, *2°
= Dai mién tri ciia sO nguyén khong dau duoc biéu bang
hinh tron
= Gia tri nho nhat bang 0
= Gia tri 16n nhat bang 20-1
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= Vidu: n==8§

Vi du: S0 nguyén khong dau

0...25-1 (255)
n=16 0... 2161 (65535).
n=32 0...2%-1

GV: Pinh Pong Ludng Cau tric May tinh
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0 nguyén c6 dau

= S6 bu mot va so bu hai
DN: Cho mét sé6 nhi phdan N duoc biéu diéen boi n bit. Ta
co

v S6 bu mét cua N bang (2°-1)-N

v" SO bu hai cia N bang 2°-N
Vi du: Cho s6 N = 0001 0001, dugc bicu dién bsi n=8bit.
Xac dinh s6 bu 1 va bu 2 cua N.
Ap dung cong thurc 1111 1111 (2°-1)

0001 0001 N
s6 biumotciia N 11101110
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S6 nguyén c6 dau

-> ‘ Nhan xét: s6 bt mét cuia mét sé6 N dwoce xde dinh
bang cdch dao cac bit trong N
Ap dung cong thurc 1 0000 0000 (2")
— 00010001 N
s6 bt hai cia N~ 1110 1111
-> ‘ Nhan Xét’I SOA” bi hai ciia mot s6 N duoc xdc dinh
bang cdch lay so bu mot cua N cong théem 1
S6 bii 2 ciia N =(s6 bui 1 ciia N)+1
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B 56 nouyen 6 diu

Gia st dung 7 bit dé bicu dién s6 nguyén c6 dau-> dai
ma »n bit biu dieén duge tur (- 2™ ..-1,0 .. 2*1-1). Gia tr1
cua sO nguyén do dugc tinh theo 2 phan rieng biét:

> Phan gia tri dwong (0 -> 2n1-1).

> Phan gia trj Am (- 2™'...-1).

> Dai mién tri cua s6 nguyén c6 dau dugc biéu bang

hinh tron

>Gia tri nho nhat bang - 2!

>Gia tri 16n nhat bang +21-1
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nguyén co dau

Trong do: Bit co trong s6 cao nhat (hay bit ngoéi cung
bén trai cua day Ilhl duoc may tinh sir dung dé biéu dién
dau cua gia tri) néu:

= ( : thi sO nhj phan can tinh gia tri 12 s6 duong.

Dang tong qudt la: Oa ,a ....a

2°n-3""°"70

=1 : thi sO nh1 phan can tinh gia tr1 1a s6 am.

Dang tong qudt la: la ja ....a

2"n-3""°"70
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Vidul

Vi du 1: Cho s6 nguyén cé dau biéu dién n=8bit sau:
A=B5, va B=64,,

Hay xac dinh gid tri ciia hai s6 nguyén c¢é dau A va B dwdi dang

hé so nguoi su dung

Bai giai

= Biéu dién sO nguyén A duédi dang nhi phan
A=B5, =1011 0101,
=>A=-128+53=-75

= Biéu dién s6 nguyén B dudi dang nhi phan
B=6A,=0110 1010,
=> B = 64+32+8+2 =106

GV: Pinh Pong Ludng Cau tric May tinh
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m Vi du 2

Vi du 2: Biéu dién so nguyen co dau sau day A=+97 va
B=-101 theo hai dang kiéu n=8bit va n=16bit trong may
tinh.

Lo1 giai
v Biéu dién s6 A dang s6 nguyén c6 dau trong may tinh
A= 01100001, (n=38bit)
v/ Biéu dién so6 B dang s0 nguyén c6 dau trong may tinh
Biéu dién s6 +101 =0110 0101,
Lay bu 2 1001 1011,
=>B=-101=1001 1011,
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1 Vi du 2

v’ Biéu dién s6 A dang so nguyén c6 dau trong may tinh
A = 0000 0000 0110 0001, (n=16bit)
v/ Biéu dién s6 B dang s6 nguyén c6 dau trong may tinh
Biéu dién s6 +101 =0000 0000 0110 0101,
Lay bu 2 11111111 1001 1011,

=>B=-101=1111 1111 1001 1011,

GV: Pinh Pong Ludng Cau tric May tinh
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3.4 Biéu dién so0 dau cham dong

Cho hai gia tri:
Khoi lugng mit troi:
199000000000000000000000000000000000¢g
Khoi luong dién tur:
0.00000000000000000000000000000910956g

Pé Iuu trit con s6 nay thi may tinh can dén so bit rat
Ion. Nhu Vay, ,trong trueong hO’p nay thi loai s c6 dau

cham tinh s€ rat bat tign. Vi vay tat ca may tinh luu trir

nhitng s6 trén dudi dang dau cham dong (ﬂoatlng point)
1.990 x 10* va 0.910956x 10-?’ hay theo so6 khoa hoc Ia :
1.999E+33 va 0.910956E-27.
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3.4 Biéu dién so0 dau cham dong

>Dang tong quat
M.RE Trong dé: M (Matissa) phan dinh tri
R (Radix) co sb
E(Exponent) s6 mil

X=(-1)* 1.M 2E-B
Trong do: s: la bit dau (s=0 phan dinh tri 1a duong; s=1
phan dinh tri 12 4m)
M : 1a phan dinh tri.
E: 14 s6 mil dugc dich chuyén di B don vi.

R da dugc biét (R=2) may tinh luu so dau
cham dong bao gom hai thanh phan chinh
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3.4 Biéu dién so0 dau cham dong

% Chuan IEEE 754-1985 phan dinh 3 dang s6 dau cham

dong co ban

(IEEE: Institute of Electrical and Electronics Engineers )

» S0 ¢cO do chinl

» S0 ¢6 do chinl

» S0 ¢cO do chinl

GV: Pinh Pong Ludng

1 xac don dai 32 bit (single)

h xac kép dai 64 bit (double)

n xac mo rong dai 128bit (quadruple)
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Loai Single Double Quadruple
Bé rong cla

truong (bit)

S 1 1 1

E 8 11 15

M 23 52 111

Tong cong 32 64 128

E cuc dai 255 2047 32767

E cuc tiéu 0 0 0

P dich 127 1023 16383

GV: Pinh Pong Ludng

Ciu triic May tinh
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Biéu dién s6 dau cham ddng chuan IEEE 32bit

SRR W

S=1 phﬁn dinh tr1 la am

S=0 phan dinh trj 1a duong

E: gia tri E nam trong 8 bit, 1a s6 mii duoc dich chuyén
di 127

M: ph?m dinh tr1, g1a tri nam trong 23 bit

Ta c6 s6 —2345,125 trong hé thap phan. Hiy biéu dién
chung dudi dang chuan IEEE 32bit trong may tinh
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3.4 Biéu dién so0 dau cham dong

B1: Chuyén doi so trén ra hé hai
-2345,125d =-1001 0010 1001.001b (day s6 nhi phan
duoc bleu dién binh thuong)

B2: Chuan hoa theo IEEE 32bit
-1.001 0010 1001 001 x 2!
B3: Xac dinh cac thong so biéu dién s,M,E
S: phén dinh tri 1a s6 4m, nén s 1a 1
E : phan mii dugc xac dinh e = E-127
=>E =11+127=138=10001010
M: phan dinh tri duoc xac dinh 13 001 0010 1001 0010
0000 0000 (s0 32 bit)
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3.4 Biéu dién so0 dau cham dong

= Pé thuc m(f)t’ phép cong hoic trir hai s6 dau cham
dong phai tien hanh theo cac budc sau:
> Tang sO mil cua so cd s6 mil nho hon cho bang s6 ¢d sO
mu 16n hon.
> Cong (hodc trir) cac phan dinh tri.
> Néu can thiét chuan hoa ket qua tra lai.
X, ->M, va E dé bicu dién X, =M *RE!
X, -> M, va E, dé biéu dién X, =M *R®2
= X, *X, = (M, *M,)*REE2
= X,/X,=(M,/ M,)*REE2
ov: 5o pXd X, =(M, *REVED + VL )¥RE2 (v gid thiét E1>E2)
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3.4 Biéu dién so0 dau cham dong

=Mt s0 quy woc

Néu e =255 va M<>0 -> khong phai 1a s6

Néu e =255 va M=0 -> Gia trj Am hodc duong vo cung
Néue=0 va M=0 -> giatri bang 0

Dai biéu dién: 2-127 dén 2+127 hay tuong duong 10-3® dén

10+38

_)+127 _D-127  9-127 N+127

= = :
Overflow Underflow Overflow
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®® 35 Bibu didn K t-

Co hai b0 ma thwong sir dung trén may tinh:
» B0O ma ASCII
» B0 ma Unicode

B0 ma ASCII (American Standard Code for
Information Interchange)

v' Do ANSI (American National Standard Institute)
thict ke

v'B0 ma 8 bit -> ma hoa 2° ky tu ¢c6 ma 00, >FF , .
Trong do
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®® 35 Bitu didn ky tu-

%128 ky tu chuan co dinh ¢6 ma (00H -> 7FH)
¥'33 ky tu diéu khién khong thé hién thi nén man hinh.
Baq gom g:éc 1{)’1 tu diéu ‘khiénqdinh dang van ban, di€u
khi€n truyén s6 li€u va di€u khién phan cach thong tin.
v/ Con lai cac k¥ tu con lai hién thi dugc 13 bao géom:
26 ky tu hoa 41h -> 5Ah
26 ky tu thwong 61h ->7Ah
10 Ky tuw so 30h ->39h
cac dau so hoc va ky tw dac biét.
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BF 3.5 Bidu dién ky ty.

=128 19’/ tu con la1 1a ky tu mo rdng co tl}é thay doi tuy y
nha ché tao may tinh hay nguoi phat trién phan mén su
dung vao nhtng viéc riéng. Co ma 80, -> FF

B6 ma hop nhat Unicode:
# Do c4c hang may tinh hang dau the gioi ket hop thiet
ke.
= B0 ma 16 bit ¢6 thé xay dung bo ma toan cau 2'¢ ky tu
vol 128 ky tu dau ¢c6 ma trung ma trong bang ma ASCII.
(6 hd tro cac ky tu Tiéng Viét
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Phan trao déi va giai dap
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On tap chwong 3

> Cac hé dém, y nghia cua chiing trong may tinh.

» Ma hoa dir liéu trong may tinh.

> Ma hoa s6 nguyén(ma hoa s6 nguyén c6 va khong
dau).

> M3 hoa s6 thuc (so dau cham dong)

» Ma hoa ky tu (ASCII, Unicode)

» Luu trir dit liéu trong may tinh
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Dat cau hoi

Cau 1: Két qua hién thi 1én man hinh 1a bao nhiéu? Khi
thuc hién doan 1énh sau:
Var a: shortint;
Begin
=-1;

writeln(‘Gia tr1 a:=’,a);

writeln(‘Gia tr1 ngan nho:=’, mem|[seg(a):ofs(a)]);
End.
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Dat cau hoi

CAu 2: Két qua hién thi 1én man hinh 1a bao nhiéu? Khi
thuc hién doan 1énh sau:
Var a: shortint;
Begin

a:=128;

writeln(‘Gia tr1 a:=’,a);

writeln(‘Gia tr1 ngan nho:=’, mem|[seg(a):ofs(a)]);
End.
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Dat cau hoi

Cau 3: Két qua hién thi 1én man hinh 1a bao nhiéu? Khi
thuc hién doan 1énh sau:
Var a: shortint;
Begin

a:=36A;

writeln(‘Gia tr1 a:=’,a);

writeln(‘Gia tr1 ngan nho:=’, mem|[seg(a):ofs(a)]);
End.
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cau hoi

CAu 4: Két qua hién thi 1én man hinh 1a bao nhiéu? Khi
thuc hién doan 1énh sau:
Var b :integer absolute 3715:100;
a : shortint absolute 3715:100;
Begin
b:=$00B5;
writeln(‘Gia tr1 a:=’,a);

writeln(‘Gia tri ngan nho:=’, mem[seg(a):ofs(a)]);
End.
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Dat cau hoi

Cau 5: Két qua hién thi 1én man hinh 1a bao nhiéu? Khi thyc hién
doan 1énh sau:

Var b : integer absolute 3715:100;
a: shortint absolute 3715:100;
Begin
b:=-75;
writeln(‘Gia tr1 a:=’,a);
writeln(‘Gia tr1 ngan nho:=’, mem[seg(a):ofs(a)]);
writeln(‘Gia tr1 ngan nho:=’, mem|[seg(a):ofs(a)+1]);
writeln(‘Gia tr1 ngan nho:=’, memw][seg(a):ofs(a)]);
End.
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[y Chuong 4

g & B0 xur ly trung tam )

4.1 Cau truc ciia CPU

4.2 Tap 1énh (Instruction File)
4.3 Hoat dong cua CPU

4.4 Kién truc Intel

&. Y
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B 4.1 Chu tric ciia CPU

Nhiém vu CPU: thuc hi¢n 1énh cua chuong trinh.

= Nhan Iénh (Fetch Instruction); CPU nhan 1énh tir b0
nhd

= (Gi1a1 ma lénh{Decode Instruction): Xac dinh thao tac
ma lénh yéu cau

= Nhan dit lic¢u(Fetch Data): Nhan dir li€u tir bd nhé hay
cong vao ra

= Xu ly dir liéu(Prgcess Data): thuc hién cac phép toan
sO hoc va logic do1 vor dir ligu

= th dit li€u (Write Data): Ghi ditr liéu ra by nhé hay
cong vao ra.
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E| | a. Cau tric CPU

Control Data Address

Bus Bus Bus
_ W,
N

System bus
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b. Pon vi s6 hoc va logic (ALU)

Chtre niing: thuc cac phép toan so hoc va logic
> S6 hoc: cong, trur, nhan, chia, tang, giam, dao,..
»Logic: AND, OR,XOR, NOT, dich bit,...

= M6 hinh két ndi ctia ALU
Dliéu vao tir thanh ghi

Két qua
T.h diéu khién
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. Pon vi diéu khién

Chirc nang:
v Nhan 1énh tir bd nhé dua vao thanh ghi 1énh IP.
v Tang no6i dung thanh ghi PC moi khi nhan 1énh song
v/ Giai ma 1énh va xac dinh thao tac ma lénh yéu cau
v/ Phét ra tin higu diéu khién thyc thi [énh.
v Nhan céc tin hi¢u yéu cau tr BUS hé thong va giai
quyét dap ing yeéu cau do.

GV: Pinh Pong Ludng Ciu triic May tinh 112



‘ | c. Pon vi diéu khién

= Mo hinh két néi don vi diéu khién

Cac co N 2
T. h diéu khién
bén trong CPU

Clock

Thyéucautr 4 T.h dicu khién dén
BUS h¢ thong BUS hé thong

BUS PIEU KHIEN
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. Pon vi diéu khién

= Cac thong tin két noi dén CU
v" Clock: tin hiéu xung nhip ttr mach tao dao dong.
v/ M3 1énh tir thanh ghi 1énh dua ¢én CU giai ma

v/ Céc trang thai co dua dén cho biét trang thai cua
CPU cuing nhu trang thai thuc hién cac phép toan
trong ALU.

v’ Céc tin hiéu diéu khién tir BUS diéu khién.

v Céc tin hiéu diéu khién bén trong CPU: diéu khién
thanh ghi, ALU.

v Céc tin hiéu diéu khién bén ngoai CPU d6 la Bo nhé
hay cong vao ra
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?|“ 4.2 Tap thanh ghi

* Chiwrc nang

v Thyc chat 1a ving nhé dwge CPU nhén biét qua tén
thanh ghi va co6 toc dd truy xuat cuc nhanh.

4 Chira thong tin tam thoi phuc vu cho hoat dong ¢ thoi
diém hién tai cua CPU

v’ S6 lugng thanh ghi tuy thudc vao bd vi xir 1y cu thé ->
tang hi¢u nang CPU

v Thanh ghi chia 2 loai: Loai lap trinh duogc va loai
khong 13p trinh dugc
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%™ 4> Tip thanh ehi

= Phan loai thanh ghi theo chirc nang

v' Thanh ghi dia chi: Thanh ghi dugc st dung dé quan ly
dia chi cua ngan nh¢ hay cong vao ra.

v Thanh ghi dit liéu: Thanh ghi dung dé luu trir dit liéu
tam thoti

v Thanh ghi da nang: Thanh ghi c6 thé chira dir liéu hodc
dia chi déu duoc.

v/ Thanh ghi dicu khi€n/trang thai: Thanh ghi chtta thong
tin v€ trang thar CPU.

v Thanh ghi 1énh: thanh ghi chtra 1énh dang duogc thuc
hién
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4.2 Tap thanh ghi

= Mot s6 thanh ghi dién hinh
v'Bo dém chuong trinh PC
v/ Ngin xép SS (Stack)

v/ Con tro ngan xép SP

Léy ra

Thém vao

Yy

194

Ey

SP (196) |~

195

196

197

198

199

200

GV: Pinh Pong Ludng

Thanh ghi co s6

o, Ngan nhg CS

Thanh ghi chi s6

bay Stack

Ciu triic May tinh

> Ngan nh¢ Truy cép

300
301
302

303

304
305

306 117



uu
?|“ 4.2 Tap thanh ghi

= Cac thanh ghi dir li€éu

v/ Chira céc dit liéu tam thoi va két qua trung gian.

v’ Céc thanh ghi s6 nguyén 8,16,32,64 bit.
v’ Céc thanh ghi s6 dau cham dong.

= Thanh ghi trang thai (State Register)
&Thanh ghi co (FR: Flag Register).
v" Chira cac thong tin trang thai cua CPU.
v’ Céc co phép toan bao hiéu trang thai két qua.
v’ Céc co diéu khién bao hiéu trang thai ctia CPU

v/ Vi du: co ZF, CF, SF, OF, IF (co ngat =1 cho ngit =0

cam ngat ,
GV: Dinh Pong Lwong Cau tric May tinh

118



HH
% 43 Tap lenh

Giéi thiéu chung vé tip 1énh

4

*

» Moi bo xur 1y ¢6 tap 1énh x4c dinh.

L)

4

®

* Mot tap 1énh thuong dén vai chuc dén vai nghin 1énh

L)

4

®

L)

+ MOi 1énh 1a chudi nhi phan ma bd xur 1y cd thé phan
tich va hiéu dé thuc hién thao tdc ma 1€nh do yéu cau.

% Céac lénh khi viét thuong dugc anh xa ra thanh cac ky
hiéu goi nhé. ADD, MOV, IN, OUT, SHL, ROL,...

* Day tua cua cau 1énh cua hop ngtr
(Lap ASSEMBLY)
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®® 43 Tap lenh

> Céc thanh phan mot 1énh may 2 phan:

Ma thao tac

v'Ma thao tac (Operation Code: Opcode): Ma chi ra
thao tac ma bd vi xu ly can phai thuc hién.
v Dia chi toan hang (Operand Address): Chi ra noi
chtra cac toan hang ma ma thao tac s€ tac dong.
o Toan hang nguon: dit liéu vao cua thao tac
o Toan hang dich: dir li€u ra cua thao tac
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®® 43 Tap lenh

Cic Kkiéu thao tac

= Thao tac chuyén dir li€u

= Thao tac xur ly s6 hoc va logic

= Thao tac vao ra dir li¢u qua cong

= Thao tac diéu khién ré nhanh

* Thao tac diéu khién hé thong

= Thao tac xu ly s6 dau cham dong

= Thao tac chuyén dung khac: xir 1y anh, 4m thanh, tiéng
noi,...
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% 43 Tap lenh

Cac 1énh chuyén dir liéu
= Lénh Mov

Sao chép dir liéu tir toan hang nguon -> dich
= Lénh Load

Nap dir li€u tr b nhd -> bo xur 1y
= Lénh XCHG

Trao doi ndi dung ciia hai toan hang cho nhau
= Lénh PUSP

Cat ndi dung ctiia mot toan hang nguon vao stack
= Lénh POP

Lay ndi dung & dinh Stack ra toan hang dich
= Lénh Set, Clear
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% 43 Tap lenh

> Cac 1énh so hoc > Cac 1énh logic
= Lénh ADD : cOng * Lénh Test ,
= Lénh SUB : trur Thuc hién 1énh AND thiét 1ap co
* Lénh MUL:nhan " Lénh Shift
= Chia DIV : chia Dich trai, hoac phai
= Lénh Rotate
Quay trai hoac quay phai

= Lénh Convert
Chuyén doi1 dir liéu tor dang nay sang
dang khac

* Lénh AND, OR, XOR, NOT,....
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®® 43 Tap lénh

» Cac Iénh vao ra

* Lénh Input:

= Lénh Output

> Cac 1énh chuyén diéu
khién

* Lénh Jump

= Lénh Call

= Lénh Return : trd vé tur
chuong trinh con

GV: Pinh Pong Ludng

> Cac l1énh diéu khién hé thong

Lénh Halt : dung thuc hién
chuong trinh

Lénh Wait : tam dung thuc hién
chuong trinh, 1ap ki€m tra cho dén
khi thoa man thi ti€p tuc thuc hién
No Operation: khong thuc hién gi
ca

Lénh Lock : Cam khéng cho
chuyén nhuong BUS

Lénh Unlock: cho phép chuyén
nhuong BUS
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?IN Cac phwong phap dinh dia chi (Addressing

> Toan hang ciia ciia 1énh c6 thé la:

= Mot thanh ghi cu thé

= NO1 dung cua thanh ghi

= Noi dung cta ngin nhd hay cong vao ra
» Cac phuwong phap dinh dia chi thong dung:
= DPinh dia chi tirc thoi

* DPinh dia chi thanh ghi

= Pinh dia chi truc tiép

= Pinh dija chi gian tiép qua thanh ghi

= Pinh dia chi gian tiép

= Dinh dia chi dich chuyén
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= Toan hang 1a hang s6 nam ngay trong truong dia chi

toan hang

Dinh dia chi tire thi
b

= Pay chi co thé 1a toan hang nguon

= Khong tham chiéu bo nhé

= Truy cép toan hang rat nhanh

= Dai gia tr1 toan hang b1 han ché

ADD R1, const

ADD

L const.

GV: Pinh Pong Ludng
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. | Dinh dia chi thanh ghi

= Toan hang dugc chira trong mot thanh ghi, thanh ghi
cO tén trong trueong dia chi toan hang.

Tap thanh ghi

OPCODE | | Thanh ghi

Toan hang

A 4

GV: Pinh Pong Ludng Ciu triic May tinh 127



" | Pinh dia chi truec tiép

* Toan hang la ngan nh¢ ¢o6 dia chi dugce chi ra ngay
trong truong dia chi toan hang

Bo nho

OPCODE | | Diachi

Toan hang

A 4
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Pinh dia chi gian tiép qua thanh ghi

b

* Toan hang la ngan ngan
nhd c¢d dia chi dugc chi
ra trong thanh ghi.
Truong dia chi toan hang
luu trr tén thanh ghi do.

= Thanh ghi c6 thé 12 ngam
dinh

= Thanh ghi nay duoc goi
1a thanh ghi con tro

OPCODE | | Thanhghi
B6 nhé Thanh ghi
Toan hang k| DPiachi |«
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OPCODE

Pinh dia chi gian tiép qua ngin nhé

Bo nho

GV: Pinh Pong Ludng
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Pia chi

Toan hang
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lq““ Dinh dia chi dich chuyén

> Pé xac dinh toan hang gom 2 thanh phan
= Tén thanh ghi va hang so
= Pia chi toan hang = Noi dung thanh ghi + hang s6

Bo nho

ADD | | const

Tap thanh ghi (+) Toan hang
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4.4 Hoat dong cua CPU

* Chu ky léenh CPU bao gém: Nhan Iénh, gia1 ma 1€nh,
nhan toan hang, thuc hién 1énh, cat toan hang, ngat.

= Gian d6 trang thai chu ky 1énh

Cit toan
hang

Nhan toan
hang

Tinh Dia Tinh dia Tinh dia

1A Giai ma
chi 1¢énh thao tic —> chi toan 'I:hao chi toan
hang tac dl hang
Lénh tiép theo Dir liéu mang hay chudi
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Phan trao doi va giai dap
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= Cau truc va chtrc nang cua CPU

= Kién trac tap 1énh

= Cac phuong phap tham chiéu toan hang.

= Hoat dong co ban CPU
= Kién trac BXL tién tién

GV: Pinh Pong Ludng
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Chwong 5

% Bo nhé may tinh )
5.1 Tong quan bd nhé trong May tinh
5.2 B§ nhé ban dan
5.3 Bo nhé dém nhanh (Cache)

5.4 Bo nh& ngoai (bo nhd phu)
5.5 Hé thong nhé trén may PC hién nay

(2 p
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5.1 Tong quan

Cac dac trung cua bo nho

Vi tri:

= Bén trong CPU: tap thanh ghi, cache
* B0 nh¢ trong: BO nhé chinh va Cache
= B0 nhd ngoai: cac thiét bi nhg, RAID
Dung luong:

= P dai tir nhé (tinh bang bit)

= SO luong tir nhé

Pon vi truyén:

= Tu nho

= Khoi nhé
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Phuong phap truy nhap:

= Truy nhap tuan tu (bing tir)

= Truy nhép truc tiép (céc loai dia)

= Truy nhap ngau nhién (bo nhd ban dan)

= Truy nhap lién két (cache)
Hi¢u nang:

= Tho1 gian truy nhap

= Chu ky truy xuat bd nhé

= Toc do truyén
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Téng quan

Kiéu b nhé vat 1y:

= BOn
= B0 nl

O ban dan

N0 tu

= BOn

10 quang

Cac dac tinh vat ly:
= Kha bién/khong kha bién
= Xoa dugc/khong xoa dugc

GV: Pinh Pong Ludng
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CPU Cache

Disk Cache
Disks !
CD/ROM
Archival Stores I
>

Kich thuéc
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Tir trdai qua phdi: dung lwong ting dan, toc dp giam dain, gid
thanh tinh theo don vi byte hoac bit giam dan.
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' -, B nhé ban din

B0 nho chi doc (ROM: Read Only Memory)

Bo nhé khong kha bién

St dung dé luu cac thong tin sau:

“* Thu vién cac chuong trinh con.

% Cac chuong trinh con diéu khién hé thong (BIOS)

% Cac bang chirc nang.
l k duong dia chi

2k tir nhé

(n bit tir nho)

l n duong dir 1i€u ra
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' -, B nhé ban din

Cac kiéu ROM:
ROM mat na, PROM: Programmable ROM, EPROM:
Erasable PROM, EEPROM Electrically EPROM,

Flash Memory ( B6 nhd cuc nhanh): Ghi theo khdi,
x0a bang dien.
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' -, B nhé ban din

Bo nhé truy cip ngiau nhién

(RAM : Random Access Memory)

= B0 nhd doc ghi (R/W memory)

= Bo nhé kha bién

= Luu thong tin tam thoi

= (C0 hai loai chinh Ia SRAM (Static RAM) va DRAM

(Dynamic RAM) l n dudng dit lidu vao
k duong dia chi 2% 1 nhé
Read o .
Write (n bit tr nho)
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= . ,p 6 nhé ban din

RAM tinh (SRAM: Static RAM)

= Cac bit dugc luu dua trén cac Flip- Flop (4-8 FF luu 1
bit)

= Thong tin lwu 6n dinh

= Cau trac phitc tam

* Dung lugng nho(KB)

= Tbc dd nhanh (6-8 ns)

= Dung lam cache

= (514 thanh cao
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= -, B nhé ban din

RAM dong (DRAM: Dynamic RAM)

= Cac bit dugc luu dua trén cac tu dién => nguyén nhan
thuong xuyén lam tuor.

* Dung lugng 16n.

= Tbc dd cham (60-80ns).

* Dung lam b0 nh¢ chinh

= (14 thanh phai chang.

= Cac DRAM tién tién:
SDRAM: Synchronous Dynamic RAM, DDRAM:
Double Data RAM. Ram BUS RDRAM.
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%' Ba ahé chinh
Cac dac trung co ban
= To6n tai trén moi hé théng may tinh

= Chtra chuong trinh dang thuc hién va cac dir 1i€u co
l1€n quan.

=  GOm cac ngan nhd dugc danh dia chi truc tiép bo1
CPU.

* Dung lugng b0 nhéd chinh bao gio nho hon khong
gian ma CPU co thé quan ly.

= Viéc quan 1y logic bd nhé phu thudc vao hé dicu
hanh.
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E| | T6 chirc ciia chip nhé

= So do co ban cua chip nhd
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To chiwre cua chip nho

Cac tin hi¢u cua chip nho
v Cac duodng dia chi: A,...A_, dé xac dinh 2" ngin nho.
v Cac duong du liéu: D,...D_ , d6 da1 tu nhd (m bit)
=>dung luong chip nhé = 2" x m bit
v' Céc tin hi¢u diéu khién
o Tin hi€u chon chip hoat dong: CS (Chip Select)

o Tin hiéu diéu khién doc hodc ghi (WE: Write
Enable; OE: Output Enable)

o Thuong cac tin hi€u di€u khién tich cuc vo1 muc 0
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BE 1k 1E Mudule nhé

Thiét ké module nhé ban dan
= Cho chip nh¢é 2" x m bit

= Yéu cau st dung chip nhd trén thiét ké module nhé
dung lugng 1a bdi1 kich thuoc chip nho trén.

Giai quyét van dé

Co hai cach:

= Thict ke dé tang d¢ dai tir nhd, so ngin nhd khong

thay dou.

I

= Thiét ké dé tang sO lugng ngin nhé, d6 dai tr nhé
khong thay doi.
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BE 1k 1E Mudule nhé

Thiét ké ting so lwong tir nhé
Y, Gid thiét: Cho cac chip nhé co dung luong 27 x m bit.
Y Yéu cdu: Thiét ké module nhé c6 kich thuée:
2" X (k.m) bit
Y, Gidi quyét:
Pé thiét ké duoc yeu cau ta xac dinh hai thong s6 n

(s6 duong dia chi)va k(s chip nhd can dé ghép vao
module thiet ke
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®' Thiét ké Mudule nhé

Vidu: Cho cac chip nho SDRAM dung lwong 4K x 4 bit.
Hay thiét ke module nho co kich thuoc 4K x 8 bit

* Dung luong chip nhd 22 x 4 bat

= Thong tin can cho chip nhé so dudng dia chin =12 va
sO duong dir li¢u m=4

= Thong tin vé module nhé s6 duong dia chi la 12 dudng
(s6 ngan nhd khong thay doi), s6 duong dir licu la 8
duong va so chip su dung thiét ké 2(k=2)
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lq““ Thiét ké Mudule nh¢

A, A
> Chip nh¢ »  Chip nhé
212y 4 bit 212x 4 bit
— D,...D,
D,.D,
o - ,
—Qcs —(Jcs
WE OF WE OF
— ¥ ?
s
WE |
OFE
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BE 1k 1E Mudule nhé

Thiét ké ting so lwong ngin nhé
Y, Gid thiét: Cho cac chip nhé c¢6 dung luong 2 x m bit.
Y Yéu cau: Thiét ké module nhé co kich thudc:
2k 2" x m bit
Y, Gidi quyét:
Pé thiét ké dugc ta xac dinh hai thong s6 ntk (so

duong dia chi) va 2k (s6 chip nhd can dé ghép vao
module thiet ke)

GV: Pinh Pong Ludng Cau tric My tinh 153



I
®' Thiét ké Mudule nhé

Vidu : Cho cdac chip nho SDRAM dung luvong 4K x 8
bit. Hay thiéet ké module nho co kich thuoc 8K x 8 bit.

= Dung luong chip nhé giai thiét 2!2 x 8 bit

= Thoéng tin can cho chip nhé so6 duong dia chi n =12 va
sO duong dir li¢u m=8

= Thoéng tin vé module nhé s6 duong dia chi 1a 13
duong (s6 ngan nh¢d thay do1) va s6 duong dir licu 1a 8
duong(do dai tr nhd khong don).
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Ay A, Chip nho
212x 8 bit

v

A, — ——qcs
! y0D WE OF
O D,...D,
Bo giai ma
sidl [
CcS — —
O
G e Chip nho
212 8 bit

A 4

v

\4

Ql
AN
=
<
S

WE OE

S JL

WE OE
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ai 1am theém

> Thiét ké module nhd 16K x 8 bit tir cac chip nhd
4K x 8 bit

> Thiét ké module nhd 32K x 8 bit tir cac chip nhd
4K x & bit

> Thiét ké module nhd 8K x 8 bit tir cac chip nhd
4K x 4 bit

> Thiét ké module nhd 32M x 32 bit tir cac chip nhé
4M x 32 bit
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Phat hién va chinh 16i trong bd nhé

Phat hién va chinh 16i trong b nhé

]_\fguven tic chung: Trong qua trinh truyen dit liéu c6 thé
gap su thay (1‘01 cac bit thong tin do nhiéu hodc do sai
hong cua thiét bi hay module vao ra. Vi Vay, thuc té dat
ra 1a phai 1am sao phat hién dugc 10i va co thé sua sai
duoc. Mot trong phu:cmg phap phat hi¢n 161 (EDC: Error
Dectecting Code) va sua 101 (ECC: Error Correctmg
Code) la: Gia su can kiém tra m bit thi ngu0’1 ta ghep
thém £ bit kiém tra dugc ma hoa theo cach nao do roi
truyén tir ghép m+k bit (k bit dugc truyén khéng mang
thOng tin nén goi la bit du thura)

Trong do m la sO bit can ghi vao bd nhd va k bit 13 so bit
can tao ra kiém tra 10i trong m bit.
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Phat hién va chinh 16i trong bd nhé

Khi doc dir li€u ra co kha nang sau:

> Khong phat hién dir liéu c6 10i.

> Phat hi¢n thay dir liu 16i va c6 thé hi¢u chinh dir ligu
161 thanh ding.

> Phat hién thay 16i nhung khong c6 kha nang chi ra 16
vi theé phat ra tin hi¢u bao 101.

> So d6 phat hién 16i va stra 16i
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Phat hién va chinh 16i trong bd nhé

Dliéu ra
B0 hiéu
»l chinh va dua 5
dir li€u ra
Tbao 161
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*" Phat hién va chinh 13i trong bd nhé
Vidu 1: Phat hién 161 vdi bit chan 1é(Party)

Ma EDC don gian 1a bit chan 1& duogc gan thém
vao cac bit dir licu.

Néu bit chan 1é =1: néu s6 bit 1 trong xau 1a 1&
Hoac st dung Néu bit chan 1¢ =0: néu s6 bit 1 1a chan
Uu diém: don gian va so bit du thra it.

Nhuoc diém: khong dinh vi dugce 161, hodc néu c6 su thay
do1 ca hair bit hoac 1 hoac 0 thi khong phat hién duoc.
Khac phuc nhugce diém trén xay dung ma EDC khoa.
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Vi du 2: Phét hién 16i bing mi du thira CRC (Cycle
Redundary Check).

Nguyén tac: Mot xau nhi phan bat ky c6 thé coi 1a tap
hop cac hé sb ctia da thirc B(x) trong d6 x 1a 4w sé. Chon
da thirc G(x) la da nao do ta quy dinh trude goi da thic
sinh. Ta tién hanh chia module2 da thirc B(x) cho G(x) ta
duoc thuong s6 Q(x) va phan du R(x).

Phat hién va chinh 16i trong bd nhé

= Pa thire sinh do to chirc vién thong quoc té quy dinh.
= Khi d6 ta can truyén xau B(x) + R(x) bit

= Pé kiém’ tra 106i ta can chia g1a tr1 Phém ,du:(,)’c cho da
thirc sinh néu phep chia c¢o6 du thi ¢ 1061 xuat hi€n trong

Xau.
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Phat hién va chinh 16i trong bd nhé

= Vidu:
= Xau goc: 1101011011 < M(X)=x*+x3+x6+x*+x3+x+1(m=9)
= Pa thirc sinh G(x) = x*+x+1 < 10011 (r=4)
= Xau goc: 11010110110000 <> x*M(x)
* Chiamod2 1101011011000 | 10011
1100001010 -> thuong

1110 phan du phép chia
= Xau can truyén di: 11010110111110 ¢ T(x)
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Phat hién va chinh 16i trong bd nhé

Vi du 3: Ma stra 161 Hamming
Nguyén tac: Mot tir ma . Homming gom m bit dir liéu va k

bit kiém tra chan 1¢. Mdi bit duoc chon vi tri thich hop de
phat hién chinh xac vi tri dé co thé sura 16i duge. Vi du

chon m=4 => k=3 (m=2"; k=n+1)

Ta co thir tu sau:
7 6 5 4 3 2 1
4 13 12 C3 11 C2 C(Cl

Cac bit nay dugoc ma hoa theo quy luat sau:

Cl=I1U 120 14
C2=I11 131 I4
‘ C3=I120L0 I3L] 14
GV: Dinh Dong Ludng Cau truc May tinh 163



m!

Phat hién va chinh 16i trong bd nhé

= Gia st cac bit can truyén 1a: 14 13 12 11 = 1101 tinh
cac C3C2C1=010

= Bit can truyén 1100110

= Gia st ta co bi 10i, thi du bit I2 tir gia tri 0 thanh gia tri
1 ma nhan duoc 1110110.

= Bén thu tinh ra bit kiém tra:

C3=10 10 1=1
C2=10 10 1=1
Cl=10 10 1=1
= Néu module 2 s nay ta dugc 111 O 010 = 101

(C1,C3 thay do6i va vi tri thay doi 1a 101 (5))
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;‘“ 5.3 BO nho dém nhanh

Nguyén tac:

= Cache c6 toc do truy xuat nhanh hon rat nhiéu bd nhé
chinh

= Cache dugc dat gitra CPU va bd nh¢ chinh nhim tang
toc do trao do1 thong tin gitta CPU va bo nhé chinh.
= Cache thuong dugce dat trong chip vi xu ly

Block Transfer

Word Transfer (“-’L"\
r\*_-‘—\

CPU Cache I Main Memory
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1 Y Bd nhé dém nhanh

Thao tac cua Cache

= CPU yéu cau lay nd1 dung cua mot ngan nhé bang
viéc dua ra mot dia chi xac dinh 6 nho.

= CPU kiém tra xem c6 ndi dung can tim trong Cache
= Néu c6: CPU nhan dit liéu tir bd nhé Cache

= Néu khong c6: Bo diéu khién Cache doc Block nhé
chtra dir 11€u CPU can vao Cache.

= Tiép d6 chuyén dit liéu tir Cache dén CPU
= So d6 thao tac cache, bd nhé chinh va CPU
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Pia chi RA tr CPU

A 4

5.4 BO nho dém nhanh

C6 BLOCK nao trong 1155

Truy cap b nhé lay ra
— :
cache chira RA BLOCK chira dia chi RA
hit i
SR o ot L
Chuyén tir tng RA bua BLOCK vao mdt Line
. trong Cache
to1 CPU

|

Chuyén tir ¢ dia chi R4
tgi CPU
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=t -, Bo nhé dém nhanh

B0 nh¢ chinh

B0 nhé Cache
. Block 1
Tag Line 1
Line 2
Block 2
CPU Line 3
Block 3
Block 4
Line C
Block M-2
Block M-1
Block M
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=t -, Bd nhé dém nhanh

= T6 chirc Cache

%+ Gia sir bo nho chinh gom c6 2° tir nh¢ da duge danh
dia chi ( mo1 tr nhd ¢6 dia chi duy nhat rong n bit)

< B0 nh¢ chinh chia thanh M khoi, mdi khoi c6 K tir nhé
M=2"/K

<+ B0 nhé Cache c6 C khe moi khe c6 K tir nhé.(C<<M)

% Tai mot thoi diém ludn cé mot tip con cac khoi nhd
thuong tra trong cache.

**Neéu mot tor s€ duoc doc thi khoi chua tu do s€ duoc
chuyén vao trong cache.
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?'“ 5.3 B0 nh¢ dém nhanh

Vi du cho phuong phap anh xa cu thé trong cache
* Cho dung lugng Cache la 64KB (m=16)
MOi khoi kinh thudc 4 bytes
=> C=16K(2'%) lines moi line kich thuéc 4 bytes
* Cho dung luong bo nhé chinh 16 MB (n=24)
MOi khoi kinh thudc 4 bytes
=> M=4M(222) kho6i mbi khoi kich thudc 4 bytes
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=t -, Bd nhé dém nhanh

Phuong phap anh xa truc tiép (Direct mapping)
= MOi block dugc anh xa duy nhat téi 1 line trong cache
= Pia chi phat ra tr CPU duoc chia 2 phan

= w bits co trong so thap dé xac dinh duy nhat tir can
truy xuat(WORD)

= s bits con lai xac dinh khoi nhé. Trong s bits chia 2
nhom r bits LINE va s-r bits TAG

Cu thé hoéa vi du:

Tag s-r Line or Slot r Word w
8 14 2
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= -, Bd nhé dém nhanh

Tong bit trong dia chi bd nhd chinh n=24 bit: trong dé
2 bit phan word xac dinh chinh xac 4 tur

22 bit xac dinh khoi( 8 bit tag (=22-14) va 14 bit slot
or line)

= Khong c6 hai block nao trong Cache c6 cung Line va
Tag.

= Kiém tra ndi dung tir ton tai Cache chinh 1a kiém tra
dia chi line va Tag
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= -, Bd nhé dém nhanh

S+W,
&
Cache Main Memory
Memory Address N Tag Drala Wi
| Tag] Line | word | [ Wi
| W2 By
0
51 b ; W3
5 ]"‘f [,.-*’ 'u:f
I I
I | I * I
1 *
-1, | |
- I - I L ]
I I

| -
W | z bik
i P l Widi+1)
Comparg d y I

L gl Wi i
I Widj+3)
(hit i cachel I - I
;! 1,
L] I | - I
L ]
I I - s il
['I]l-l
(rmiss in cache)
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?'“ 5.3 BO nho dém nhanh

Cache line Main Memory blocks
0 0, C, 2C, 3C...2s-C
1 1,C+1, 2C+1...25-C+1
C-1 C-1,2C-1,3C-1...25-1

Nhan xét:

* Pon gian

* Chiphi it

» Nhuoc diém 1a su cb dinh cac khoi trong cac line cua Cache.
Trong truong hop chuong trinh muon truy xuat té1 2 Block tién
tuc ma 2 block dugc phan nam trong cung line thi kha nang
Cache miss rat cao.
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Sulcdress

(SLARERREREN
QiEnod

-
duen th
::u%tn
() 00
)

it Ll At
L L

-
ot

FFFFEF4
FFFFd
FFFET

5.3 Bo0 nh¢ dém nhanh

Foats

LI3ASTFIZ4E5 = — — — 9
|
1
Gt D I
1
|
1
|
1
|
|
|
1 r-=
I——I——‘l'—
[y T S . 1 I
FEDCEASE | —1 : :
—_— e e — e —
] | PR e
| . —
1 1 1
| 1 I
| 1 1
| 1 1
| 1 1
| ] 1
| 1 1
| | |
33333333 | -1 I I
131223544 F — — — kL — s
2 BEZ4d500 = om——
-« i
12 s

16 MMBwvie Muain Moermory

F .5

Nag [ [ =1 MNurmber
— EFFFFE 11223344 Q0
= O5ECET FEIC"EASS L R R
. —
- EFFEFEFD AFIAIAFTIS AFFD
el BARFRERER AR i3S To2an SFFE
= 3FFEFFPF] dJdod2a60 IFFEF

-« -
22 bhils A2 hits

I Koaaord Caches
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.3 BO nho dém nhanh

Phuong phap anh xa lién két
(Associative mapping)

= Mot Block ctia bo nhd chinh c6 thé nhap bat ky line
nao trong Cache.

= Pia chi CPU phat ra dugc chia thanh 2 dia chi tag va
word

= Pia chi Tag xac dinh khoi duy nhat cua bo nhGd nam
trong Cache.

= MOoi gi4 tri Tag cua Line 1a khac nhau.
= Chi phi phuong phap nay doi voi Cache 1a cao.
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5.3 Bo0 nh¢ dém nhanh

Main Memory

W,
.
Cache
Memory Address Tag Drata
| Tas | word |
L
51" ¢
o]
W
S | » I
R |
L]
w
’ |
"y
LN ]
[ ]
Compare I I
[ ]
| |
ihit in cache) *
bl
- | r'|'||-|
(miss in cache)
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W1

W2

W3
| |

]
1, 1
1, 1
| |
o |
—— e Wi
" Widi+1}
< ] Widj+2)
Widj+3)
, |
| S
| |

L
I-—ﬂ
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.3 BO nho dém nhanh

Tag 22 bit

Word
2 bit

GV: Pinh Pong Ludng

22 bit Tag dé luu trit Block 4 byte dit liéu.

Viéc kiém tra Cache dua vao cac gia tri Tag trong line
(22 bit) dé nhan biet Cache hit hay miss.

2 bits cudi xac dinh chinh xdc tir can truy xuat

Vidu
Dia chi Tag
FFFFFC FFFFFC

Dt liéu Cache line
24682468 3FFF
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Auldross

QG000
0anood

—

163358
16335C
163340

—

FFFF4
FFFFH
FFFFC

Iiaia

| Dl

f—

24682468

IEEYEFET

FEDCBABE

—

33333333
11223344

32 biis

[ MBwie Main Memory

GV: Pinh Pong Ludng
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5.3 Bo0 nh¢ dém nhanh

Iine

Tag Dt Number
r = ={3FFFFE[ 11223344 | 0000
-+ =dasscE?| FERCERSE | 000
I
I
I Loy W Ly
I
=+ = < 3FFFFO| 33333333 | 3FFD
-l = | QOO000) 13579246 | 3FFE
= = 3FFFRFr] 34683468 | IPFF
I
+
22 hins 32 hits
16 Kword Cache
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Phuong phap anh xa lién két tap hop

(Set Associative mapping)

= Cac line trong Cache dugc chia ra thanh tap(nhom)
line

= MOi block chi duoc anh xa vao bat ky line nao trong
tap nao doé ma thoi. Vi du Block b chi c6 thé nap vao
bat ky line nao trong nhom cac line thir 1. Vi du 2 lines

mot nhém (two way associative mapping), S6 Block
bd nhd chinh 1a modulo 213

= 000000, 00A000, 00B000, 00CO00 ... anh xa cung
nhom.
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Memory Address

S

5.3 Bo0 nh¢ dém nhanh

|

Sel | word |

8-l |-
ry

|
C

WL

Cache

Tag

ata

[ L

-3

oo

Comypwre

5
1

{hit in cache)

(miss in cache)

f’F:

Sat

GV: Pinh Pong Ludng
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= -, Bd nhé dém nhanh

Word

Tag 9 bit Set 13 bit 2 bit

= Sur dung tap hop dé biét tap nao duoc truy xuat.
= So sanh truong Tag dé xac dinh Cache hit hay miss
= Vidu:

Pia chi Tag Dt li¢u s6 tap

1FF 7FFC 1FF 12345678 1FFF

001 7FFC 001 11223344 1FFF
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Tag  Ser+Word iaia
DOOO [ 135TIZLE = = = =4
004 1
1
1
0oo T T |
1
1
TFFA 1
TFFC 1
- e = e e e e e e e e e e === ————
) | 1 St |
. 1 I lag Dana Numher Tag Dxata 1
pooa 7777777 T =1 b e = ] 1TASTR2AG | OOOO JOOL ) TIITITTIRT -1
D04 ] 11235813 == === - - 001 11235813 | 0001
L Ly ~1- ~1- ~1- ~1-
b2 339C| FEDCBASE = = = = = = = = nzc NCET
r==17F| 11223344 | 1FFE
TFPC | 12345678 = === = +=-001) 12345678 | 1Frr 1] S4682468 |- 4
" 1 |
. L Obits 32 bits Gbits 32 bits :
[ | o ki |
0004 " 16 Kword Cache I
1 |
1FF — — 1 |
1 1
1 |
TEFE | 11223344 == === 4 1
e I ey I I -
12 biis

[6 MBvie Man Memory

GV: Pinh Pong Ludng

Ciu triic May tinh

183



I
® 54 B0 nhé dém nhanh

Mot s6 Block ctia bd nhd chinh duge nap vao trong cac
line cua Cache

= Noi dung thé TAG (thé nhd) cho biét block nao cua bd
nh¢ chinh hién dang dugc chira trong line

= Khi CPU truy nhap doc hay ghi mét tr nhG cua bd nhoé
chinh, c6 2 kha nang xay ra :

" Tt nh¢ do co trong Cache (cache hit). Tu nhd do dang
khong co trong cache (Cache miss).

Phuong phap ghi dir li€u khi cache hit

= Ghi xuyén qua (erte Tl 1rough) no1 dung sau khi xu ly
xong duogc cip nhap vao ca Cache va bd nhé chinh. Toc
do cham.
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Cache trong cac bo xwr ly Intel

= Ghi sau (Write back): Dir li¢u xu ly chi dugc ghi ra
Cache, toc d0 nhanh. Tuy nhién khi Block trong cache
khong dung nira thi phai ghi tra ca block t61 bd nho
chinh.

Dung lugng Cache duoc str dung cho thé hé may:
= 80486: c6 3KB nhd

= Pentium : c6 2 cache L1 trén chip do6 1a Cache 1énh va
cache dir licu (8KB). Cache L2 lién hgp

= Pentium 4: hai mic Cache L1 va L2 trén chip. Cache
L1 moi cache 8KB. Cache L2: moi cache 256KB,
512KB, 1GB
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5.5 B0 nh¢ ngoai

= Céac kiéu bo nhé ngoai
= Diatu

= DPia quang

= B0 nhd Flash

= RAID
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ﬂ“ ung (HDD: Hard Disk Driver)

= La thanh phan quan trong luu trit hé diéu hanh va cac phan
meém ti¢n ich may tinh
= Mot may tinh co thé mot dia hodc nhi€u dia

= Dung luong mdi dia rat 16n. Nam 1993 dia 16n nhat 200MB
dén nay 80 hay 120GB

= Toc do doc ghi nhanh so cac by nhd ngoai khac

= (314 thanh ha

* Pugc st dung lam by nhé RAID (Redundant Array of
(Inexpensive) Independent Disks). Hé thong nhé gdom nhiéu
0 dia cung két hop vd1 nhau ma HPH co1 nhu mdt 6 logic
duy nhat.

= Dir licu duogc luu trir phan tan trén tat ca cac dia

= C6 thé tao va luu trit thong tin du thura nham muc dich cho

viéc phuc hoi khi dia nao dé bi hong. Do tin cay trong luu

trr thong tin rat cao. Puoc su dung la bd nhd cho cac hé
GV: Bfﬁgﬂléhfﬁ'ﬁy Chu Cau tric May tinh 187



! Pia quang (CD-ROM, DVD)
B it e

= CD-ROM (Compact Disk ROM)

= CD-R (Recordable CD)

= CD-RW (Rewriteable CD)

= Dung lwong pho bién 650MB

= OdiaCD

= 6 CD ROM: c6 thé doc dir liéu tir dia CD

= 6 CD RW : C6 thé vira 6 doc dia CD va c6 thé ghi dir liéu Ién
dia CD-R, va CD-RW,

= Toc d doc co sé 150KB/s

= Téc d6 boi lan : 40x, 50x, 60x,...

= DVD(Digital Video Disk): chi dung trén dau doc

= DVD (Digital Versatile Disk): diing trén 6 dia may tinh

* Dung lugng thong dung 4.7GB
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Flash disk

Thuong két ndi qua cong USB

Khong phai dang dia 13 bd nhé ban dan cuc nhanh
Dung luong phat trién nhanh

Gon nhe va tién lo1

Pic diém dia Flash

1)Supports USB full-speed (12MBps) transmission

2) Driverless installation in Windows ME / 2000 / XP,
Mac 9.0 and

above, Linux 2.4 and above

3) Supports boot-up by USB-HDD or USB-ZIP mode

4) LED indicator displays status
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Flash disk

5) Write protection switch

6) Reading and writing speed:
900k/s and 700k/s

7) Password protection and data
encryption prevents unauthorized

access to data

8) App.

1cation software support

in Windows OS security function

9) App

(partltlon) available
10) Capacity: 16MB, 32MB,

64M!
1GB

lication software resize

3, 128MB 256MB 512M

3,

11) Compliance: FCC(B), CE, C-

1C
GV: Dinh Dong Ludng
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%" GiOl THIEU TONG QUAN VE RAID
%

Xuat xu

v RAID 1a cum tir viét tit nhém tir Redundant Array of

Inexpensive (Independent) Disks

v Thuat ngir RAID dwgc dua ra trong mot bai bao cia
mét nhém cac nha nghién ctru tai Pai hoc tong hop
California, Hoa K.

v RAID dwogc dé xuat nham xéa bé khoang trong lén toc
d9 CPU va cac 6 dia dién co twong ddi cham.

v/ Hiéu suat thi hanh vuot troi so voi khi dung mét dia
don 16m dit tién (SLED: Single Large Expensive Disk)

GV: Pinh Pong Ludng Cau tric My tinh 191



HHH
®' Giol THIEU TONG QUAN VE RAID
b

Khai niém
RAID: 1a cau tric da dia vat 1y dé tao nén mét dia logic

co Kich thudc 1o6n, do tin cay va kha nang van hanh cao
hon.

Muc dich

<+ Nang cao hiéu suat van hanh cia toan by hé thong.
Kha nang lam vi€c song song cac dia.

< An toan dir liéu tan dung tinh du thira dit liéu nhiam cai
thién do tin cay dia.

< Cung cap bd nhé 1én
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%' GiOl THIEU TONG QUAN VE RAID
b

= Piic diém ching ciia RAID

<+ RAID la tap hop cac 6 dia vat Iy dwoc nhin tir hé diéu
hanh nhw 6 dia logic don.

< Dir liéu dwoc phan bo trén mang cac 0 dia vat ly. Sir
dung ky thuat Striping. (Striping la ky thuat phan chia
dir liéu trén hai hay nhiéu 6 dia lam ting kha ning lam
viéc song song hé thong)

*» Dung lwgng dia du thira dwoc sir dung dé lwu triv thong
tin chin 1é nham dam bao kha ning phuc hoi dir liéu
trong truomg hop c6 hw hong vé dia.
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| | Cac muc cua RAID

Co 6 mirc chinh cua RAID
» RAID 0
> RAID 1
» RAID 2
> RAID 3
» RAID 4
» RAID 5
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l | RAID LEVEL 0

C
G
K
0

L

RAID LEVEL 0
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RAID LEVEL 1

Mirroring Mirroring Mirroring
A
Striping B Striping
(=
D
RAID LEVEL 1
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RAID LEVEL 2

Al A2 ECC/ Ax ECC/ Ay ECC/Az
B1 B2 ECC/Bx ECC /By ECC/ Bz
C1 C2 ECC/ Cx ECC/Cy ECC/Cz
D1 D2 ECC / Dx ECC/Dy ECC/Dz
AtoA3=Word A BOtoB3 =WordB ECC/Ax to Az=Word AECC  ECC/Bx to Bz = Word B ECC
C0toC3=WordC DOtoD3=Word D ECC/Cx to Cz=Word CECC  ECC/Dx to Bz = Word D ECC
RAID LEVEL 2
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RAID LEVEL 3

Parity

Generation
h FAKITY

B pamiry

C parmty

D parimy

Stripe 0 Stripe 1 Stripe 2 Stripe 3 Stripes 0,1, 2, 3 Parity

RAID LEVEL 3
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RAID LEVEL 4

Parity

Generation
ﬁ. FAKITY

B rarity

C pariTy

D parimy

Block 0 Block 1 Block 2 Block 3 Blocks 0,1, 2, 3 Parity

RAID LEVEL 4
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Parity
Generation

GV: Pinh Pong Ludng

AO

A1l
A2
A3

4 PARITY

A Blocks

RAID LEVEL 5

BO Co

B1 C1
B2 2 PARITY
3 PARITY C3
B4 C4
B Blocks C Blocks
RAID LEVEL 3

Ciu triic May tinh

DO

T PARITY
D2
D3
D4

D Blocks

0 PARITY
E1
E2
E3
E4

E Blocks
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l | RAID LEVEL 0

C
G
K
0

L

RAID LEVEL 0
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3 Dic diém chung RAID miic 0

= C6 thé coi RAID 0 khéng 1a thanh vién ctia RAID
= Dit liéu duoc phan chia nhiéu dia => c6 kha ning
truyén dir l1€u song song.

= Khong luu trir dur li€u du thura
= Phu hop hé thong doi hdi dung luong nhé 16n va kha
nang van hanh cao hon 1a do tin cay trong h¢ thong.
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RAID LEVEL 1

Mirroring Mirroring Mirroring
A
Striping B Striping
(=
D
RAID LEVEL 1
GV: Pinh Pong Ludng Ciu triic May tinh
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3 Dic diém chung RAID mirc 1

= La murc rat khac so cac mirc con la1 vé cach luu triv dir
11€u du thura.

= MOoi dia dit liéu c6 mot dia du phong dia du phong con
go1 mirror disk.

Uu diém:

> Pap tmg yéu cau vao ra hé thong

> Phuc hoi dit tot nhat trong cac mirc ctia RAID

Nhuoc diém:

» Kha nang cap nhat dit liéu cham

» Chi phi mua dia cao

KQ: Van hanh tot cho hé thong thuong xuyén truy xuat

dir ligu
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RAID LEVEL 2

Al A2 ECC/ Ax ECC/ Ay ECC/Az
B1 B2 ECC/Bx ECC /By ECC/ Bz
C1 C2 ECC/ Cx ECC/Cy ECC/Cz
D1 D2 ECC / Dx ECC/Dy ECC/Dz
AtoA3=Word A BOtoB3 =WordB ECC/Ax to Az=Word AECC  ECC/Bx to Bz = Word B ECC
C0toC3=WordC DOtoD3=Word D ECC/Cx to Cz=Word CECC  ECC/Dx to Bz = Word D ECC
RAID LEVEL 2
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»! Dic diém chung RAID mic 2
i eee——————————————————————

= Su dung cong ngh¢ truy cap song song.

= Tat ca dia déu van hanh tham gia yéu cau trao doi dir lidu.
= Kich thudc Strip co thé byte hay word.

= C6 st dung ma Hamming dé phat hién 15i va sira 16i

Uu diém:

> C6 kha ning phat hién 16i va stra nhitng 16i don hé thong.
> S0 dia sir dung it hon so mitc RAID 1

Nhuoc diem:

» Chi phi mua dia cao.

KQ: Ung dung trong hé thong hay xuat hién 15i
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RAID LEVEL 3

Parity

Generation
h FAKITY

B pamiry

C parmty

D parimy

Stripe 0 Stripe 1 Stripe 2 Stripe 3 Stripes 0,1, 2, 3 Parity

RAID LEVEL 3
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*" D diém chung RAID mirc 3

= Giong RAID 2 nhiing to6 chtrc don gian hon. St dung mot
dia du phong.

= Tat ca dia déu van hanh tham gia yéu cau trao do6i dit liéu.

= Kich thudc Strip c6 thé byte hay word.

= C6 sir dung mé Parity dé phuc hoi dit lidu.

Uu diém:

> Co kha ning truyén dit liéu song song.

> S0 dia str dung du phong 13 1 dia. Chi phi thap.

Nhuoc diém:

> Tai mot thoi diém chi théa min mét yeu cau vao ra.

KQ: Ung dung trong hé thong hay xuat hién 10i
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RAID LEVEL 4

Parity

Generation
ﬁ. FAKITY

B rarity

C pariTy

D parimy

Block 0 Block 1 Block 2 Block 3 Blocks 0,1, 2, 3 Parity

RAID LEVEL 4
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» Pic diém chung RAID mirc 4

= Giong RAID 3 nhiing to6 chtrc don gian hon. St dung mot
dia du phong.

= Dit liéu t6 chire thanh khoi.

= (Cac dia su dung phuong phap truy cap doc lap.

= C6 sir dung mé Parity dé phuc hoi dit liéu.

Uu diém:

> C6 kha ning dap (mg nhiéu yéu cau vao ra dong thoi.
> S0 dia sir dung du phong 1a 1 dia. Chi phi thap.
Nhuoc diém:

> Kha ning truyén dit liéu song song 1a kém.

KQ: Ung dung trong hé thong hay xuat hién 10i
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Parity
Generation
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AO

A1l
A2
A3

4 PARITY

A Blocks

RAID LEVEL 5

BO Co

B1 C1
B2 2 PARITY
3 PARITY C3
B4 C4
B Blocks C Blocks
RAID LEVEL 3

Ciu triic May tinh

DO

T PARITY
D2
D3
D4

D Blocks

0 PARITY
E1
E2
E3
E4

E Blocks
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HHH
» Pic diém chung RAID miic 5

= Giong RAID 4, tuy nhién su phan bo déu thong tin du
phong tranh dugc hi€n tugng tac nghén(bottle neck)

= Dit lidu t6 chire thanh khoi.

= (Cac dia su dung phuong phap truy cap doc lap.

= C6 sir dung ma Parity dé phuc hoi dit lidu.

Uu diém:

> C6 kha ning dap (mg nhiéu yéu cau vao ra dong thoi.

> SO dia str dung du phong 13 1 dia. Chi phi thap.

Nhuoc diém:

> Kha ning truyén dit liéu song song 1a kém.
KQ: Ung dung nhiéu trong thuc té.
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RAID LEVEL 6

AD BD R CO0 0 paRITY

A1l B1 1 PARITY A PARITY
> A2 2 PARITY B PARITY D1
Parity 3 PARITY C PARITY C1 D2
e D PARITY ) B2 D ¢ ME
A Blocks B Blocks C Blocks D Blocks
RAID LEVEL 6
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| RAID LEVEL 10

Mirroring Striping

RAID LEVEL 10
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[ | RAID LEVEL 50

Al

B1

C1

D1
RAID 3 Layer

A earity
B parity
C paniTy
D pariTy
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Iﬂ“ 5.6 Hé th(“')ng nh¢ trén may PC hién nay
b

= Hé thong Cache: tich hop truc tiép trén cac chip vi xt
ly

= B6 nhé chinh: ton tai dudi dang module nh& RAM

= SIMM: Single Inline Memory Module

= 30 pin : 8 duong dit li¢u

= 72 pin : 32 duong du li¢u

= DIMM: Dual Inline Memory Module

= 168 pin: 64 duong dir licu

= RIMM:Rambus Inline Memory Module
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2L LOM BIOS

ROM BIOS: Basic Input Output System ROM chira
chuong trinh sau:

» Chuong trinh POST (Power On Self Test)

» Chuong trinh CMOS setup (Compementary Metal
Oxide Semiconductor)

» Chuong trinh Bootstrap Looader

> Chuong trinh diéu khién vao ra co ban (BIOS)
» CMOS RAM

> Chura cau hinh hé thong hién thoi

> Pong hd va ngay thang nim hé thong

» Co6 pin nudi riéng
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™ | Chuwong 6

% Gio1 thiéu chung )

6.1 Tong quan vé hé thong vao ra
6.2 Cac phwong phap diéu khién vao ra
6.3 Noi ghép thiét bi ngoai vi

6.4 Cac cong vao ra thong dung

&, y
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6.1 Tong quan vé hé thong vao ra

Giéi thiéu chung hé thong vao ra

Chire nang: Trao d6i thong tin giita May tinh voi moi
trurong bén ngoai.

Cac thao tac co ban:

v Vao dir liéu

v' Ra dir liéu

Cac thanh phan chinh:
v' Thiét bi ngoai vi

v Module ghép noi vao ra
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6.1 Tong quan vé hé thong vao ra

Thiét bi ngoai vi
Chire nang: phuong tién chuyén doi thong tin gitta bén
trong va bén ngoai may tinh
Piic diém cac thiét bi

Trén thi trudong ton tai rat nhiéu cac thiét bi ngoai
vl khac nhau vé: Nguyén tac hoat dOong, toc d0, dinh
dang dir liéu truyén, v.v. Pong tho1 cac thiét b1 nay co
toc do lam viéc cham hon CPU va RAM rat nhiéu. Chinh
vi ly do trén can c6 Module vao ra dé ghép no1 cac thiét
b1 ngoai vi vao h¢ thong BUS may tinh.
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6.1 Tong quan vé hé thong vao ra

Phan loai:

> Thiét bi nhap: Keyboard, Mouse, Scan, Micro,...

> Thiét bi xuat: Monitor, Printer,
> Thiét bi xuat nhap: Modem, NIC, Driver,...

Cau truc tong quat cua thiét bi ngoai vi:

v'Bo chuyén doi tin hiéu: chuyén doi dir liéu gitta bén
trong va bén ngoai May tinh

v'BO dém dir liéu: noi luu trir dir liéu trung gian gitta May
tinh va thi€t b1 ngoai vi, dat bén trong thiét b1 ngoai vi.
v'Khoi logic diéu khién: diéu khién hoat dong cua thiét bi
ngoai vi theo tin hi¢u tr Module I/O go1 to1 thiét bi.
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B™ 6.1 Tong quan vé hé thong vao ra

Dir liéu vao/ ra
Module

<

T/h diéu khién

Bydem % B chuyén dbi
div liéu ., A
tin hiéu

Dir lieu
vao/ra bén
ngoai

>
|

A 4

T/h trang thai
(State)

GV: Pinh Pong Ludng

Khoi Logic diéu khién
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1

Module I/O

Chtrc nang: N6i ghép thiét bi ngoai vi voi bus clia may tinh.

v/ Diéu khién va dinh thoi

v’ Trao d6i thong tin véi CPU

v’ Trao d6i thong tin vdi thiét bi ngoai vi

v/ Pém giita may tinh voi thiét bi ngoai vi

v/ Phat hién 16i ctia cac thiét bi ngoai vi.

Cau truc chung:

Thanh ghi dém di ligu: dém dit liéu trong qua trinh trao doi

Céng noi ghép vao ra: két nbi thiét bi ngoai vi, moi céng co dia
chi xac dinh va chuan két ndi riéng phu thudc so do chan.

Thanh ghi trang thdi/diéu khién: luu trit thong tin trang thai cho
cac cong vao ra

Khoi logic diéu khién: diéu khién Module vao ra

6.1 Tong quan vé hé thong vao ra
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6.1 Tong quan vé hé thong vao ra

Bus dir lieu

2 Bus dir lieu
Thanh Cong —
< ,|::: p ] noi

ghi ; Puong d/kh
dém | ghép K

dir liéu | vao/ra State

Thanh ghi
trang thai/diéu khién

C6?1'1g <::>

Cac dwong d/c I n 6,1. >
> e . ged . 2 ghep
Céc duong d/k Khoi Logic diéu khien ~—— vio/ra |
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M.

Vi du cong ghép noi song song(LPT)

= Cac duong dan cua cong song duoc noi voi 3 thanh
ghi 8 bit khac nhau:

v

T'han!

v

T'han]

v

= Cacdaic

LP]
A p
LP"
AJ p
LP"
A p

Than]

h ght diéu kl

h ghi trang t]

h ghi dit 1iéu (P1a chi co so)

a1 (Pia chi co s +1)
hién (Dia chi co sé +2)

11 cong co t!

hé 1a:

[1: 378h (379h ; 37Ah)
2: 3BCh
'3: 278h

LP
A p

4: 2BCh

GV: Pinh Pong Ludng

Ciu triic May tinh 226



HH

?|“ Vi du cong ghép noi song song(LPT)
= Hop ngu:

D¢ xuat ra dit lieu:  OUT DX, AL hogc OUT DX, AX
Pé nhap vao dit liéu: IN AL, DX hoic IN AX, DX
(DX chtra dia chi; AL chtra gia tr1)

= Turbo C

Pé xuat ra dir liéu:  outportb(dia_chi, gia_tri)

Dé nhap vao dit liéu: bien = inportb(dia_chi)

= Turbo Pascal

Dé xuat ra dit liéu:  port[dia_chi]:= gia_trj

Dé nhap vao dit liéu: bien:=port[dia_chi]
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M.

= (Cac thanh ghi chinh:
v Thanh ghi dém (Buffer Register) Dia chi co s¢
v" Thanh ghi trang thai (Status Register) DPCCS+5

= Céc dia chi cong co t
COMI: 3F8!
COM2: 2F8

GV: Pinh Pong Ludng

0l

h (3FDI
h
COM3: 3E8

COM4: 2E8h

Vi du cong ghép noi tiep(COM)

v Thanh ghi diéu khién (Control Register) PCCS+3

hé 1a:
h ; 3FBh)
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L .2 Cac phwong phap di€u khién vao ra
b
Phan loai:
" Vao ra bang chuong trinh
% Vao ra bang ngat
“ Truy cap b nhé truc tiep DMA
Vao ra bang chuwong trinh
Nguyén tac chung:
v" Str dung 1énh vao ra trong chuong trinh dé trao doi dir liéu voi
cong vao ra.
v Khi CPU thyc hién chuong trinh gap lénh vao ra thi CPU dicu
khién trao doi dir liéu voi cong vao ra.
Lénh 1/0:
v Vi khong gian dia chi vao ra riéng biét: st dung cac 1€nh vao
ra chuyén dung
v V61 khong gian vao ra dung chung bd nhd thi cac 1énh trao doi
dit icu st dung nhu ngan nhd.
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6.2 Cac phwong phap diéu khién vao ra

Hoat dong vio ra biang chwong trinh
< CPU gip 1énh trao ddi vao ra, yéu cau thao tac vao ra
** Module vao ra thao tac vao ra
«» Module vao ra thiét 1ap cac bit trang thai(State)
< CPU kiém tra céc bit trang thai:
Néu chua sin sang thi quay lai kiém tra lai
Néu san sang thi chuyén sang trao d6i dit liéu vdi Module
Vao ra.
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6.2 Cac phwong phap diéu khién vao ra

Luwu do thwe hién chwong trinh:

|

Doc trang thai
san sang

Module I/O
san sang?

Trao doi div liéu
voi Module /0
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iﬁ‘ .2 Cac phuong phap diéu khién vao ra
b
Nhan xét:
v'CPU tryc tiép dleu khién vao ra: doc trang thai, kiém tra trang
thai, thuc hién trao doi.

v Trong tru’O’ng hop nhleu thlet b1 cung can trao doi dir liéu va
thiét bi chua san sang ton rat nhiéu thoi gian CPU

v’ Viéc thuc hién trao do6i don glan

Vio ra bang ngat

Nguyén tic chung:

v' CPU khong phai doi trang thai san sang ctia Module vao ra.

v Module vao ra khi nd san sang phat ra tin hiéu yéu cau ngat
CPU

v' CPU thyc hién chuong trinh vao ra tuong tmg dé trao doi dit
ligu.

v' CPU tr6 lai chuong trinh dang bi ngit.
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.ﬁ“ 6.2 Cac phuong phap diéu khién vao ra
b

Cac phuong phap noi ghép

= Str dung nhiéu dudng yéu cau ngat.

= Kiém tra vong bang phan mém (Polling)

= Kiém tra vong bang phan ctng

= Sur dung bd diéu khién ngét.

= Nhiéu yéu cau ngat dong thoi

= CPU st dyng nhi€u dudng yéu cau ngat. Nap vao thanh ghi
y€u cau ngat.

= Han ché s6 lwong Module vao ra

= Cac duong ngat dugce qui dinh mire vu tién.
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.ﬁ“ 6.2 Cac phuong phap diéu khién vao ra
b

= CPU phat ra tin hiéu chap nhan ngat dén Module dau tién.

= Néu Module do khong gay ra ngat thi nd géi tin hiéu do t6i
cac Module ké ti€p

= Module I/O gay ngat sé& dit vector 1én bus dit liéu

= CPU su dung ngit dé xac dinh chuong trinh con diéu khién
ngat

= Thir ty vao ra cac Module trong chudi xac dinh tht tw vu
tién.
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iﬁ‘ 6.2 Cac phuong phap diéu khién vao ra

b
Truy nhéap bd nhé truec tiép
(DMA: Direct Memory Access)

V6i nhuge diém chinh cua hai phuong phép trén 1a:
CPU tham gia truc tiép vao trao do6i dit liéu va viéc trao doi
lwong dit liéu nho. Pé khac phuc hai phuong phéap trén mot
phuong phap mo61 c6 tén DMA s€ su dung thém mot
Module phan cing ¢6 DMAC (DMA Controller). Vi vay
khi trao d6i dit liéu khoéng can CPU.
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d | 6.2 Cac phuong phap diéu khién vao ra

B6 dém dl

Céc dudng dl | Thanh ghi dl

Cac duong d/c A Thanh ghi d/c
Y/c Bus . . b/K doc
Chuyén nhugng ‘ Khoi logic/ DK D/k ghi
Bus Y/c DMA
Ngit = T Chap nhéin
T/h DBoc/ghi .| DMA
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iﬂ‘ 6.2 Cac phuong phap diéu khién vao ra
b

Céac thanh phan cia DMAC

= Thanh ghi dir li€u: chtra dir liéu trao dou.

= Thanh ghi dia chi: chtra dia chi cua ngan nhé dor ligu
= BO dém dir liéu: chta so tu dir 11éu can trao doi1

= Khoi logic diéu khién: diéu khién hoat dong cua
DMAC

Hoat ddng cua DMA

= Khi can vao ra dir liéu thi CPU nhé DMAC tién hanh
vao ra dir liéu vo1 thong tin cho bi€t nhu sau:
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;N 6.2 Cac phuong phap diéu khién vao ra
b

= Dia chi thiét bi vao ra

= Pia chi dau cua mang nhoé chira dir 11¢u va DMAC nap
thanh ghi dia chi

= S6 tir dit liéu can truyén va DMAC nap vao b0 dém dit
11éu

= CPU sé€ d1 thuc hién viéc khac

= DMAC diéu khién viéc trao doi dit liéu sau khi truyén
mot tur dir 1iéu thi p(f)i dung thanh ghi ,dia chi tang Ién
va nd1 dung bo dém dir icu giam xudng mot don vi.

= Khi by dém bang dir li¢u bang 0, DMAC gdi tin higu
ngat CPU de¢ bao két thuc DMA
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CPU

HOLD

HLDA

BUS DIA CHi

6.2 Cac phwong phap diéu khién vao ra

- BUS DU LIEU
v
\4
Thiét bi
1/0
DMAC

YEU CAU YEU CAU
CHAP NHAN| CHAP

NHAN
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?'“ 6.2 Cac phwong phap diéu khién vao ra
e
CAc kiéu thue hién DMA

= DMA truyén theo kh01 DMAC st dung BUS dé truyén ca khoi
di liéu (CPU chuyén nhuong BUS cho DMAC)

= DMA lay chu ky: DMAC cudng bic CPU treo tam thoi tung
chu ky BUS dé thyc hién truyén mot tir dit liéu

= DMA trong su6t: DMAC nhan blet nhing chu ky nao CPU
khong sir dung BUS thi chiém BUS dé trao doi dit liéu (DMAC
lay 1én chu k)

Dac diém DMA
= CPU khong tham gia trong qua trinh trao doi dir liéu

= DMAC dleu khién trao d6i dit liéu gilta bd nhd chinh va Module
vao ra vai toc do nhanh

= Phu hop véi yéu cau trao d6i mang dit liéu co kich thude 16n.

GV: Pinh Pong Ludng Ciu triic May tinh 240
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