VW WLIEIN YT A ¥ VIO v ey

Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




VW WLIEIN YT A ¥ VIO v ey

Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




CAU
TRUC
MAY

LAP TRINH HOP NG

Chuong 1 CAU TRUC TONG
22/08/2011 QUAT CUAHTMT




MUC TIEU

1. Kham pha bi mat'bén trong may tinh.

2.Trang bi nhitng ki&n thifc cd ban vé ciu triic tdng quat
ctiia mdy tinh ciing nhu cdc thanh phan ciu tao nén may

3. Ndmhduge cach hoat dong,cach giao tiép cla cac thanh
phan ciu tao nén may tinh.

4. Bié't viet 1 chuong trinh béing Assembly — dich lién ké&t va
thyc thi chuong trinh nay.

5. Biét lap trinh xi¥ Iy don gian phan cing, 14p trinh hé thong
6. Cac khai niém cdg ban veé virus TH - nghién

ctfu cac ky thuat lay lan cua virus tin hoc

Chuong 1 CAU TRUC TONG
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I~ Structured Computer Organization — Andrew
Tanenbaum

- Assembly Language For the IBM-PC — Kip R Irvine

- Assembly Programming Language & IBM PC Ythayu —
Charles Marut

i Giao trinh Cau tric may tinh - Tong Van On

. Lap trinh Hop ngir - Nguyén Ngoc Tan -Vii Thanh Hién

~ Cau triac May tinh - Pai hoc Bach khoa
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Tai lifu tham khao

The macro virus writing guide
- The little black book of computer viruses

Mot s6 mau chu'ong trinh virus (virus file, virus macro)
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Giao vién : Ngo' Phuéc Nguyén

Email : nguyenktcn@yahoo.com
Mobile: 091-8-380-926
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A A
De cwong mon hoc
Chuong 1 : To chic tong quat cua hé thong MT
Chuong 2 : To.chuc CPU

Chucong 5 : Xuat nhap
Chuong 6 : Lap trinh Assembly — Tap Iénh

Chirong 7 : Cau trac diéu khién & Vong lap

Chuong 8 : Macro & Procedure — nhing CT Assembly vao
ngon ngir cap cao nhu C...

Chuong 9 : Lap trinh x& ly man hinh-ban phim-mouse.
Chuadng 10 : Lap trinh xtr ly File

Chuadng 11 : Cac khai niém co ban vé Virus tin hoc -
phan tich cac ky thuat lay lan chung cua VR tin hoc va

lay lan tren_mang. _etuong 1 CAU TRUCFONG
22/08/2011 QUAT CUAHTMT




Chuoyg 1 :CAU TRUC TONG QUAT CUA MOT
HE THONG MAYX TINH
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Muc tieu.:

@ Nam dwoc tong quan vé cau'tric may tinh.
Hiéu vé May Turing & Nguyén ly Von Netmann

e Biét so do khoi chi tiét cGa may tinh

e Nam nguyén ly hoat déng may tinh

e Biét cac component cla may tinh :
Processors,Memory,Input/Output devices,Bus

Chuong 1 CAU TRUC TONG
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Chuong 1

Noi dung
- Tong quan vé\ciu tric may, tinh.
~/Mo6 hinh may Turing
~ Nguyén ly Von Neumann.
~ SJd do tdng quit clia mdt mdy tinh.
~ Nguyén ly hoat ddng cia may tinh

~ Cau hoi 6n tap

Chuong 1 CAU TRUC TONG
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May tinh & Su_tinh toan

Memory : chira
cac/chi thi & dir
liéu

Jevice : thiét bi nhap
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Random Access Memory
{or RANM)

{or CPU)

Devices: g
Display, Keyboard, etc...

The system bus (shown in yellow) connects the various components of
a computer.

The CPU is the heart of the computer, most of computations occur
inside the CPU.

RAM is a place to where the programs are loaded in order to be

exectted: - - -
Chuong 1 CAU TRUC-TONG
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Tong quan vé cau truc may tinh

May tinh hién dai ngdy nay dwoc thiét ké dwa trén mé hinh
Turing Chureh va mo hinh Von Neumann.

Mo-hiph Turing:

M4 hinh nay rat don gian nhung no c6 tatca cac dic trung ciia
1 hé thong may tinh sau nay. Nguyén ly cau'tao may Turing :

dau doc ghi khoi xir ly chira tap hiru han cac trang thai

| Biing dir liéu vo han, dir liéu két thic la b

S
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22/08/2011 QUAT CUAHTMT




Nguyeéen ly xay duveng MT

MT dién tirlam viéc theo hai nguyén ly co ban :
nguyén ly s6 va nguyeén ly twong tuw.

Nguyén ly so str dung cac trang thairol rac cua 1
dal lwong vat ly dée bieu dién so liéu = nguyén ly

dém.

Nguyén ly twong tw str dung 1 dal lwgng vat Iy bién
dol lién tuc dé bieu dién so liéu & nguyén ly do

Chuong 1 CAU TRUC TONG
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Mach dién trong MT

Trong MJ-€0 nhirng loal mach,dién nao ?

Mach té hop : 1a mach dién coftrang thai ngé/ra phu
thuéc tirc thol vao\to hop cua trang thai ngo vao.

Ex : Mach gial ma dia chi

Mach tuan tw : 1a mach/dién thwe hién 1'muc dich ma
trang thai ngo ra phu thuéc vao té hop cua trang thai
ngo vao va trang thai cua qua khir ngo vao.

Ex : mach cong, trir, nhan , chia

Chuong 1 CAU TRUC TONG
22/08/2011 QUAT CUAHTMT




Nguyén ly Turing

khoi xir ly chita tap hiru han cac trang thai

din doc ghi l_l Biing dit liéu v6 han, dir liéu két thiic 1a b

S, |, b

May lam viéc theo tirng budc roi rac. Mot 1€énh
cua may nhw sau : ;55 X0
Nghia 1a : dau doc ghi dang 0 0 S thi s€ ghi de S

vao 6 hién tai va dich chuyén hoic ding yén theo
chi thi la X va trang thai hién hanh cua may la q,

Chuong 1 CAU TRUC TONG
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Nguyén ly hoat dong may Turing
Dir liéu ciia bai-toan'la 1 chuoi cac ky hiéu thudc tap cac’ky hiéu
ciia may khong ké ky hiéu rong b, dwo'c cat vo bing.

~ Trang thai trong ban diu ciia may 1a ¢,

Pau doc/ghi ¢ 6 chira ky hiéu dau tién ciia chuoi ky hiéu
nhap. Trong qua trinh hoat dong, su thay doi dir li€u trén

bing, su dich chuyén dau doc ghi va sw bién déi trang thai
trong cua may s€ dién ra tuan theo cac Iénh thugc tap 1énh cua
may tuy theo trang thai hién tai va ky hi€u ¢ 6 hién tai.

I~ Qua trinh sé dwng lai khi trang thai trong cua may la trang thai
ket thac g;

Chuong 1 CAU TRUC TONG
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Thi du may Turing
Xét thi du may Turing thwc hién phép toan NOT trén chudicac bit
0/1.Chuoi dit liéu nh@p ban dau |a 10
I~ tap eac ky hiéu cua may {0,1}

I~ tap cac trang thai trong {q,, q,}

~ tap 1énh gom 3 1énh : ,01Rq, , 0,10Rq, , g,bbNQ;,

Ban dau

—0 —b

Chuong 1 CAU TRUC TONG
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Nguyen ly VonNeumann

May Von Neumann la mo6 hinh cua cac may tinh hién dai.
Nguyén ly cia né nhw'sau :

Vé mat logic (chirc néing) , may gom'3 khoi co ban : don vi xit 1y,
bo nho va hé thong xuat nhap.

Trao doi thong tin

Dicu khién

chwong trinh

Chuong 1 CAU TRUC TONG
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Nguyén ly Von Neumann (cont)

~ Chuwong trinh diéu khién xir 1y dir liéu ciing
dugc xem'la data va duwgce luu\trir trong bo/nho goi
|a chwong trinh lwu trir.

Bo'nh¢é chia 1am nhiéu 6, méi 6 ¢6 1 dia chi
(danh so thir tw) dé co the chon lwa 6 nho trong
qua trinh doc ghi dir lieu. (nguyén ly dinh dia
chi)

Chuong 1 CAU TRUC TONG
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Nguyén ly Von Neumann (cont)

~Céac/lénh-duwec thue hién tuan tw nho 1b9
dém /chwong trinh (thanh ghi lénh) nam bén
trong don vi xir ly.

Chuong 1 CAU TRUC TONG
22/08/2011 QUAT CUAHTMT




Typica Von-Neumann Machine

Y Devices

Chuong 1 CAU TRUC TONG
22/08/2011 QUAT CUAHTMT




Nguyeéen ly-hoat dong MT

Khoi xuat nhap
Giao tiep v&i moi trueong bén ngoai
xuat nhap dir liéu, bo nhé phu

Chuong 1 CAU TRUC TONG
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T6 chirc May tinh 1 CPU & 2 1/0 device

oA 16 Devices

Registers

— i o] R
|

Bus

Chuong 1 CAU TRUC TONG
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So do khoi chi tiét

Main Memory

Co 2 tac vu : doc /Ghi

2 loai dir li¢u:

1) Data : so liéu dau vao,
két qua,dir liéu trung gian
2) Chwong trinh

22/08/2011




Tong két churong

@ May tinh dwoc thiét ké trén y twéng cla
May Turing va nguyén ly Ven Neumann.
@ Vé mat chirc ndng/may tinh gém 3 phan :
do’p vi Xtr ly, bé nhé chinh va cac thiét bi

xuat nhap.

Chuong 1 CAU TRUC TONG
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Cau hoi

~ Cau 1: Trinh bay nguyén Iy Von Neumann.

~ Cau 2: Cho biét sy khac nhau gitka md hinh
Turing va mo hinh VonNeumann.

~/Cau 3: Trinh bay nguyén ly hoatdéng cua May

Turing.

~ Cau 4: Trudc khi co/'nguyen ly Von Neumann,
chwong trinh dé may tinh thwe hién duwoc dé ¢
dau?

~ Cau 5 : Cho biét két qua clia 2+3 ?

Chuong 1 CAU TRUC TONG
22/08/2011 QUAT CUAHTMT




Chuong 2 : T6 chlc CPU

Muc tiéu :

s Nam dudc chirc ndng ciia CPU

m Hi€u dudc cac thanh phan bén trong CPU.
m Nam dudc cach CPU giao ti€p v@i thiét bi ngoai vi.
m Biét dudc cac dac tinh cua CPU ho Intel

Chuong 2 : T8 chirc CPU



2.1 Gidi thi€u hé thong so

2.2 BO xu' ly trung tam CPU

2.3 Hé thong Bus

2.4 BO thanh ghi

2.5 Cd ché dinh vi dia chi

2.6 Cac dac tinh thiét k€ lién quan dén hi€u suat CPU ho Intel
2.7 Cac dac trung cua CPU ho Intel

2.8 Cau hoi 6n tap

Chuong 2 : T8 chirc CPU



iz.l Hé thong sO

Co | sO | dang ky s6 va ky tu’ biéu dién s6
Hé dém | SO | ky
SO
nhi phan 2 2
bat phan 8 | 8 101234567 Ex:24,
thap phén | 10 | 10 |0123456789 Ex: 12,
thap luc 16 | 16 |0123456789ABCDEF
phan Ex : 3F8,

Chuong 2 : T8 chirc CPU 3




Hé thong sO

é thong so lagi ?

Vao thol diém do, viéc dung cac que dé démlaly tuéng vi dai!!
Con viéc dung cac ky hiéu thay cho cac que dém con vi dai han!!!!

Mt trong cac cach dé bi€u dién 1 sé hién nay la sif dung hé thdng
s6 dém decimal.

C6 nhiéu cach dé biéu dién 1 gia tri s6. Ngay xua, con ngudidiing
cac que dé

dém sau d6 da hoc vé cac hinh trén matdat va trén giay.

thi du s6 5 Ian dau dugc biéu diénbang| | | | | (bdng5
que).

Sau do6 chif s6 La Ma bat dau dung cac ky hiéu khac nhau dé biéu
dién nhiéu sé gon hon.

Thi du s6 3 van biéu dién bdl 3 que | | | nhung sb 5 thi dudc thay
bang V con sé 10 thi thay bang X.

Chuong 2 : T8 chirc CPU



Hé thong sO

SU dung que dé dém 1a 1 vy nghia vi dal & thd&i diém
nay.Va viéc dung cac ky hiéu de thay cho cac que
dém cang vi dai han!!!.

M@t trong nhirhg cach tét nhat hién nay la dung hé théng
s@ thdp phan (decimal system).

Chuong 2 : T8 chirc CPU



Con ngudi ngay nay dung hé 10 dé dém.Trong hé 10 c6 10 digits
0,1,2,3,4,5,6,7,8,9 N

Nhirng ky s6 nay c6 thé biéu dién bat ky 1 gia tri nao, thi du :
754

1 i
?'1ﬂ2+5'1ﬂ + 4 « 18 = fO@ + 58 + 4 = 7L}
digit
base position

Chuong 2 : T8 chirc CPU



Vi tri cua tirng Ky sO rat quan trong, thi du néu ta dat 7"
G cudi thi:

547

no sé la 1 gia tri khac :

1 A
L o= 132 + 4 - 18 + F - 18 = LBA + hBA + 7 = L7
digit
base position

Chuong 2 : T8 chirc CPU




on and off, or 1 and O.
MT dung binary system, binary system co 2 digits:

0,1

Nhu vay co so (base) la 2.

MOi ky sé (digit) trong hé binary number dudc goi Ia BIT, 4 bits nhém

hong thong minh nhu con ngudl,né dung trang thai cua dién tir :

thanh 1 NIBBLE, 8 bits tao thanh 1 BYTE, 2 bytes tao thanh
1 WORD, 2 words tao thanh 1 DOUBLE WORD (it dung):

High Bit

nibble

bit Low Bit

+

8818111 881

8111

+
II-L'II-Z'"EH a111| 8ga1 l-:'l111III

|—| double ward)]

- byte

Chuong 2 : T8 chirc CPU




Hexadecimal System

xXadecimal System

Hexadecimal System dung 16 digits:
0,1,2,3,4,5,6,7,8,9,A,B,C,D,E, F

do d6 co sb (base) la 16.

Hexadecimal numbers are compact and easy to read.

Ta dé dang bién dbl cac sb tu binary system sang hexadecimal system and
va ngudc lai, moi nibble (4 bits) c6 thé bién thanh 1 hexadecimal digit :

Ex : 1234, = 4660

Chuong 2 : T8 chirc CPU



Cac phép toan trong hé nhi phan

cong :

O+0=0 0+1=1 1+0=1 1+1=0nhdé1
tr’y : 0-0=0 O0-1=1mugnl 1-0=1 1-1=0
Nhan : c6 thé coi la phép cong lién tiép

Chia : cO thé coi la phép trir lién tiép

Chuong 2 : T8 chirc CPU
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Cac phép toan trong hé nhi phan ...

.

ng phép tinh Logic cho cac s0 nhi phan

0 0 0
0 1 1
1 0 1

Chuong 2 : T8 chirc CPU
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i Chuyén hé to 10 = he 2

Noi to he 10 = he 2 :
Ex:12d =1100b

Cach fioi : lay so can foi chia lien tiep cho 2, dong khi soi bd
chia bang 0. Ket qua la cac so d6 lay theo chieu ngddic lai.

12:2 =6

0 6:2=3
0 3:2 =1
1

1:2 =0 ddang
1

Chuong 2 : T8 chirc CPU
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i Chuyén hé té he 2 = he 10

Noi to he2 = he 10 :
Ex: 1100, = ?,

Cach fioi: 2 ai*2i vOIi 1 € 0...n

| | m

a la ky so cua so can foi.

1*23+1*22+0*21+0*20 = 12,
!

a

Chuong 2 : T8 chirc CPU
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i Chuyén hé to he 10 =» he 16

Noi t6 he 10 =» he 16 :
Ex: 253, =7,

Cach foi : lay so can fioi chia lien tiep cho 16, déng khi so bo chia
= 0. Ket qua las chuoi so do lay theo chieu ngdoic lai.

253, = FD,

Chuong 2 : T8 chirc CPU 14



:L Chuyén hé té he 2 = he 16

Noi to he 2 = he 16 :
Ex : 101011010, = ?,,

Cach fioii : nhom 4 ché so nhi phan thanh téng nhom, roi chuyen
fioi tdng nhom sang soi he thap luc phan.

000101011010, = 15A,
1 5 A

Chuong 2 : T8 chirc CPU 15



2.2 BO xU ly trung tam CPU

Central Processing Unit {or CPU)

AX _ Arithmetic & Logical Unit
AH AL B _ (or ALU)
— 55
15 0
BX 7L Sp mmmm [ [ ]| [m (m [m |
BH BL Gverlan \
— BP Direction
Interupt
CX B 51 Trace
CH CL B Sign
DI LEro
D% DS Auxiliary Carry
Parity
DH DL ES Carry

Chuong 2 : T8 chirc CPU
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2.2 BO xU ly trung tam CPU
CPU (Central Processing Unit) B¢ xi |y trung tm —

Chirc nang : thwc hién chwong trinh lwu trong b nhé chinh bang cach
lay 1€nh ra - khao sat - thuc hién lan lwet cac I€nh.

Moi CPU co 1 tap lenh rieng. Cho6ng trinh i6oc thoc thi 6 CPU nao
se chg gom cac lenh trong tap lenh cua CPU fo.

CPU gom 1 s6 bd phan tach biét :
E B diéu khién ldy Iénh ra tir bp nhé va xéc dinh kiéu lénh. T
E B luan 1y va s6 hoc (ALU) thuc hién phép toan nhw céng, and.

E C4c thanh ghi (Registers) : lwu két qua tam thoi va cac thong tin diéu
khien.CPU giao tiep véi cac bo phan khac trong may tinh thong qua cac
tuyen goi la Bus

Chuong 2 : T8 chirc CPU 17



i CPU (cont)

= Cac nha che tao CPU qui fionh toc fo thic
hien cua tong chip phu hdp voi nhop tim cua
chip fol (clock speed) toc o nong ho, nhop
hong ho.

= Non vi fio toc fio cua chip CPU la Mhz cho

biet chip nap bao nhieu nhop trong 1 s.
Ex : CPU 500Mhz.

Chuong 2 : T8 chirc CPU
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So do khol
CPU

Control Unit

- Phép toan: so

hoc, luan ly, so
sanh, dich,

quay,xt ly bit

N _

19



‘_L Chu ky lenh

Mot chu ky thoc hien lenh may gom 3 giai oan chinh sau :

1. Lay lenh : lenh cat 6 o nhdise 6o lay vaio thanh ghi
lenh.

2. Glal ma va thoc hien lenh : lenh trong thanh ghi lenh se
AOOc gial ma va thoc hien theo mo ta cua lenh trong tap
lenh.

5. Xac fAonh inoa chi cua lenh tiep theo : trong khi lenh fi6oic
thdic hien, gia tro cua bo iem ch66ng trinh se td fong
tang len chz Aien o nhd choa lenh se NG6c thoc hien tiep
theo.

Chu ky lenh n66c xay dding t6 nhdng Adn vo c6 ban la chu ky may.

Chuong 2 : T8 chirc CPU 20



i Chu ky may

Chu ky may la chu ky cua 1 hoat nong c0 ban
cua may tinh nho :

= Chu Ky noc bo nho
= Chu Ky ghi bo nho
= Chu Ky noc toan hang
= Chu ky ghi ket qua

Clock : xung lam nhiem vu fionh thi cho makch
tuan tad.

Chuong 2 : T8 chirc CPU



hien lenh

i Théc

CPU thoc hien lenh tuan td theo chuoi cac booc :

= Lay lenh
= Thay fioi
= Xac Aonh
= Xac Aonh

Ke t0 boi nha.-> thanh ghi lenh.

PC fie chz fien lenh ke tiep.

Kieu lenh voa lay ra.
Kieu dol lieu vda yeu cau va xac fionh vo

tri dd lieu trong boi nho.

= Neu lenh can dd lieu trong boi nho, nap no vao
thanh ghi cua CPU

Chuong 2 : T8 chirc CPU 22



i Théc hien lenh (cont)

= [hoc hien lenh..
= LOu ket qua 6/ nOi thich hap. .

= Tro vé booc 1 fie thoc hien lenh ke.

Chuong 2 : T8 chirc CPU
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Su phan phoi thdi gian cho 2 qua trinh lay lIénh va
thi hanh lIénh cua CPU thuong va CPU dudng ong

lenh CPU thudhg
1énh | |

~ Thd gian tiét kiém duot
Thi } LA 2] A 2l 3] - X
hanh |

lenh  cpy dung co csu duthg dng
(piple line)

Chuong 2 : T8 chirc CPU 24



* He a bo x0 ly (MultiProccessor)

He MultiProccessor so dung 1 nédng Bus

Chuong 2 : T8 chirc CPU 25



He a bo x0 ly (MultiProccessor)

Local Memory

Shared
memory

He MultiProccessor sd dung nhieu boinhd cuc bo

Chuong 2 : T8 chirc CPU 26



Bus

Bus la cac duong truyén. Thong tin sé
dudgc chuyén qua lai gitra cac thanh
phan linh kién théng qua mang Iugi

Chuong 2 : T8 chirc CPU 27



i 2.3 HE thong Bus

Céc thiét bi ngoai vi két noi véi hé
thong nhG cac khe cam ma rong
(expansion slot).

Bus hé thong (Bus system) sé két noi
tat ca cac thanh phan lai véi nhau.

C6 3 loai bus :bus dir liéu (data bus),
bus dia chi (address bus) va bus diéu
khié&n (control bus).
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‘L Cac loai Bus

m Address Bus : nhom dwong truyén nhan dién vi
tri truy xuat trong thiét bi dich : thong tin dwoc
doc tir dau hoac ghi vao dau.

m Data Bus : nhdm dwong truyén dé tai data thuc
sw giira cac thiét bi hé thong do dia chi trén
address bus d& xac dinh. P9 rong cia data bus (56
dwong day dan) xac dinh data trong méi lan
truyen la bao nhiéu.

mControl Bus : nhdm dwong truyén cho cac tin hiéu
diéu khién nhw : tac vu la doc hay ghi, tac vu thuc
thi trén bo nhé hay trén thiet bi ngoai vi, nhan dang

chu ky bus va khi nao thi hoan tat tac vu. ..
Chuong 2 : To chuc CPU
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i Minh hoa hé thdng Bus

Data bus

Control

Chuong 2 : T8 chirc CPU 30



i A Typical Output Port

CIPU write control line
—I"I."'ir" L
Address decede Line il
Bp ¢t
C
1 b
Diata Bus from CIFU Diata Data to outside world

Chuong 2 : T6 chirc CPU
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An Input and an Output Device That Share
the Same Address (a Dual 1/0 Port)

CTTT write control line

I
Address decode line a Data to the
N En E outside world
h
Data Bus from CTU ats
< il CI'U read control line
B
Address decode line ﬂ</ Data from the
t .
En c \ outside world
Data Bus to CT1T Data
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Connection of the PCI and ISA
i Busses In a Typical PC

Industry

Standard

Architecture

PCI |SA
Address aad .
data busses Bus . Bus

Controller [l Controller

Peripheral
Component ISA Slots
. COMnectors
Interconnect — BCT 3ot ! ]
[ connectors)
T
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cal bus n. Short for Peripheral Component Interconnect
local bus. A specification introduced by Intel Corporation that
defines a local bus system that allows up to 10 PCI-compliant
expansion cards to be installed in the computer. A PCl local bus
system requires the presence of a PCI controller card, which must
be installed in one of the PCl-compliant slots. Optionally, an
expansion bus controller for the system’s ISA, EISA, or Micro
Channel Architecture slots can be installed as well, providing
iIncreased synchronization over all the system’s bus-installed
resources. The PCI controller can exchange data with the
system’s CPU either 32 bits or 64 bits at a time, depending on the
implementation, and it allows intelligent, PCl-compliant adapters
to perform tasks concurrently with the CPU using a technique
called bus mastering. The PCI specification allows for
multiplexing, a technique that permits more than one electrical
signhal to be present on the bus at one time.

Chuong 2 : T8 chirc CPU
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Bus PCI

PCI chudn ndl ghép céc thiét bingoai vi vdi bé
VXL toc dob cao cua Intel nhu 486/Pentium

*TOC do toi da 33MHz

eData bus 32 bits va 64 bits
eHO trg'cho 10 thiét bj ngodi vi
*Plug and Play

Chuong 2 : T8 chirc CPU
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*Iug and Play

1.Ca BIOS trén mainboard va Card bé’
sung déu khong phal la Plug and Play.

2. BIOS trén mainboard Plug and Play
nhung Card bé sung thi khéng 2 phén
mém cai dat sé gitp sap xép dia chi
170, IRQ va cac kénh DMA.

3. BIOS trén mainboard va Card bé'sung la
Plug and Play =2 cdu hinh tu’' dong thut
hién moi cong Vviéc.

Chuong 2 : T8 chirc CPU
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i AGP Bus Interface

A ddress and PCl
daza ousses Bus
. Controller

AGP Interiace

Accelerated

Graphic

- ‘ Rl el e !I —_ ||‘
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AGP (Accelerated Graphics Port)

Ac for Accelerated Graphics Port. A high-performance bus
specification designed for fast, high-quality display of 3-D and video
Images. Developed by Intel Corporation, AGP uses a dedicated
point-to-point connection between the graphics controller and main
system memory. This connection enables AGP-capable display
adapters and compatible chip sets to transfer video data directly
between system memory and adapter memory, to display images
more quickly and smoothly than they can be displayed when the
iInformation must be transferred over the system’s primary (PCI) bus.
AGP also allows for storing complex image elements such as texture
maps in system memory and thus reduces the need for large
amounts of memory on the adapter itself. AGP runs at 66 MHz—
twice as fast as the PCl bus—and can support data transfer speeds
of up to 533 Mbps..

Chuong 2 : T8 chirc CPU
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:L P06 rong Bus

P§ rong bus chinh 1a so dwong day dan hgp thanh bus.

Vi address bus : trén méi dwong day chi cé thé cé 1
trong 2 trang thai 0 hoac 1 nén bus co dé rong n thi co thé
nhan biéet dwoc 2" dia chi.

Véi data bus : dwec thiét ké theo nguyén tic la boi cia 8
(8,16,32,64 bit) nhw thé mdi lan truyén 1 byte/2 bytes/4
bytes tly theo may. Bé rgng Data bus cang lén thi data
truyen cang nhanh.
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Bus PC/XT c6 khe cam 62 chan bao gom :
Data bus DO-D7
Adrress Bus A0-A19
Cac tin hiéu diéu khién ...
Bus PC/AT : bus XT + 36 chan nJa dé’lam viéc
vOl data bus 16 bit, bus dia ch/ 24 bit.

36 chan bd sung duct dung lam cac duonhg d i
liéu D8-D15, cac duding dia chi A21-A23,...
DO-D7 : la bus diZliéu 8 bit, 2 chiéu ndi gida
bo VXL vai bo nha, 1/0.

Chuong 2 : T8 chirc CPU
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i Nhuoc diém cua Bus ISA

Data bus bjhan ché & 16 bits = khong thé phdi
hob vdl data bus 32 bits cua bo VXL
386/486/Pentum.

Address bus dia chi 24 bits gidl han kha nang
truy cdp b nhd cuc dai qua khe cdm md'rong
16MB = khong thé' phd hgp duot vdi bus dia
ch/ 32 bit cua 386/486/Pentium.

Chuong 2 : T8 chirc CPU
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i Chu ky Bus

M&i chu ky bus 1a 1 tac vu xay ra trén bus dé truyeén tai data.

M&i 1an CPU can lénh (hoic data) tir bd nhé hoic 1/0,
chiing phai thuc thi 1 chu ky bus dé c6 dwec théng tin
hoac ghi thong tin ra bé nhé hoac ra 1/0.

M&i chu ky bus gom 2 buéc :
bwoéc 1 : giri dia chi

bwéc 2 : truyeén data tir dia chi di dwec dinh vi.

Chuong 2 : T8 chirc CPU
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4 chu ky bus co ban :
doc bé nhé (memory Read)
ghi bé nhé (memory Write)
doc 1/0 (1/0 Read)
ghi 1/0O (1/0O Write).
Ca4c tin hiéu can thiét dé thuc hién cac chu ky bus

dwoc sinh ra bé1 CPU hoac DMA Controller hoac
bé lam twoi by nhé.

Chuong 2 : T8 chirc CPU
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i Chu ky Bus

M&i chu ky Bus doi héi t6i thiéu tron ven 2 xung dong
ho hé thong.

Pay 14 moc tham chiéu theo thoi gian dé dong bd hoa
tat ca cac tac vu bén trong may tinh. Xung dau tién goi
la Address time , dia chi truy xuat sé dwoc giri di clng
vél tin hiéu xac dinh loal tdc vu sé dwec thuwc thi
(doc/ghi/dén mem/dén 1/0).

Chuong 2 : T8 chirc CPU
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i Chu ky Bus

Cuoi xung th& 2, CPU sé kiém tra dwong tin hiéu
Ready. Néu thiét bj can truy xuat sin sang dap wng tac
vu, thiét bi nay sé kich 1 tin hiéu 1én dwong Ready dé
béao cho CPU biét va chu ky bus hoan tat.

Khi 1 thiét bi khéng san sang, khéng c6 tin hiéu trén dwong

Ready, CPU phai chd, c6 thé phai tiéu ton thém 1 hay nhiéu
xung clock.

Chuong 2 : T8 chirc CPU
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Chu ky Bus (cont)

Addl

Datal

” P :

Adc

12

Reeildy

-
Chu ky bus

Bus khi co t}ang thai cho
InactiveReady

Add2

Data?2

Chu ky Bus khi khong co trang thai cho

Data2
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\
i Chu ky Bus (cont)
Chuy :
Trong 1 sé hé thong, cho phép ta Setup mét s6 wait states
trong phan Extend Setup cua Bios.
Néu ta cho gia tri nay nhé thi c6 thé ngoai vi
khong theo kip CPU va hé thong bi treo.
Con néu cho gia tri nay lén thi téc d§ chung
cua hé thong bi cham lai.
Wait states mac dinh la 4 cho cac vi mach 8 bitvalal

cho cac vi mach 16 bit.
toc do truyeén tai toi da :

toc do truyeén tai = toc dd bus (MHZz) x so bytes trong 1
lan truyén /sé chu ky xung clock cho méi lan truyén

Chuong 2 : T8 chirc CPU
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i 2.4 HE thong thanh ghi

B La cac phan tir c6 kha ning lwu trir thong tin véi
dung lweng 8, 16 , 32, 64 bit.

m Puoc xay dwng tir cac FlipFlop nén c6 toc do
truy xuat rat nhanh.
Phan loai thanh ghi :

EThanh ghi tong quét : chi yéu dung dé lwu trir dir liéu
trong qué trinh thuc thi CT, nhung méi thanh ghi con cé 1
SO chirc nang riéng.

EThanh ghi diéu khién : cac bit cia né qui dinh tac vu ciaa
cac don vi chire nang cia MT.

EThanh ghi trang thai : lwu trir thong tin mo ta trang thai.

Chuong 2 : T8 chirc CPU
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AX Register

1514131211109 8 7 6 54 3 2 1 0

__

AH AL

Thanh ghit AX (Accumulator register) : thanh ghi tich
luy, dai 16 bit nhung no ciing co thé chia Iam 2 thanh
ghi 8 bit AH va AL
AX ngoai chirc nang lwu triv dir liéu, nd con dwgc CPU
diing trong phép toan soé hoc nhw nhan, chia.
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AX Register

1514131211109 8 7 6 54 3 2 1 0

__

AH AL
Thanh ghi AH la nira cao caa thanh ghi AX

Thanh ghi AL la nira thap ciaa thanh ghi AX
Thi du néu AX=1234h thi AH=12H AL=34h

Chuong 2 : T8 chirc CPU



i BX Register
1514131211109 8 7 6 54 3 2 1 0

ﬁﬁ

BH BL

Thanh ghi BX (Base register) : dai 16 bit nhung no
ciing cd thé chia lam 2 thanh ghi 8 bit BH va BL
BX lwu giir dia chi cia 1 tha tuc hay bién, no ciing
dwoc dung thuc hién cac phép doi chuyén so hec va dir
ligu.
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DX Register

i 1514131211109 8 76 54 3 2 1 0

ﬁﬁ

DH DL
Thanh ghi DX (Data register) : dai 16 bit nhung n0
ciing cd thé chia l1am 2 thanh ghi 8 bit DH va DL
Thanh ghi DX : c0 vai tro dac biét trong phép nhan
va phép chia ngoai chirc nang lwu trir dir li€u.

Ex : khi nhan DX sé€ lwu giir 16 bit cao caa tich.
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CX Register

1514131211109 8 7 6 54 3 2 1 0

:

CH CL .
CX (Counter register) : thanh ghi nay dung lam b dém trong
cac vong lap. Céac lénh tu déng lap lai va sau méi lan lip gia
tri cua CX tw dong giam di 1.

ﬁﬁ

CL thwong chira s6 lan dich, quay trong cac Iénh dich, quay
thanh ghi

CX dai 16 bit, no ciing co thé chia lam 2 thanh ghi 8 bit 1a CH
va CL
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i Cac thanh ghi Segment

CPU c6 4 thanh ghi segment dai 16 bit, cac thanh ghi nay khong thé
chia lam 2 thanh ghi 8 bit nhw 4 thanh ghi AX,BX,CX va DX.

Céac thanh ghi doan dwoc sir dung nhw la dia chi co sé caa cac Iénh
trong chwong trinh, stack va dir liéu.

4 thanh ghi doan : CS (Code Segment), DS (Data Segment), SS (Stack
Segment) va ES (Extra Segment).

CS : chira dia chi bat dau cia code trong chwong trinh.
DS : chira dia chi ciia cac bién khai bao trong chwong trinh.
SS : chira dia chi cia b nhé Stack dung trong chwong trinh

ES : chira dia chi co sé bo sung cho cac bién bd nhé.
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i Thanh ghi 32 bit

= Noi vdi mot soi CPU i6i mdi, co cac thanh ghi dai
32, 64 bit. Ta ghi them E Adng tréoc ten cac
thanh ghi 16 bit...

EAX, EBX, ECX, EDX ....
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*.5 Thanh ghi doan va su’ hinh thanh dia chi

= 8088 sir dung 20 bit dé danh dia chi bé nhé = quan
ly trén 1Mb bo nhé. Nhung 8088 lai khong co thanh ghi
nao 20 bit, tat ca 14 16 bit do d@6 1 thanh ghi chi co thé
danh dia chi toi da 13 64 kB bé nhé.

mNhuw vay phai két hop 2 thanh ghi méi dia chi
hoa toan bo bé nhé. 8088 six 1 trong cac thanh
ghi dung chung va 1 trong cac thanh ghi doan
(CS,DS,SS,ES) dé tao thanh 1 dia chi 20 bit.
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*U PHAN DOAN BO NHO

CPU 8086 dung phuong phap phan doan bd nhd
dé quan Iy bé nhd 1MB cua né.

Dia chi 20 bit cda bé nhd 1MB khong thé
chdra du trong cac thanh ghi 16 bit cua CPU
8086 = bo nhd 1 MB duot chia ra thanh cac
doan (segment) 64KB.

Dja chitrong cac doan 64KB chico 16
bit nén CPU 8086 dé dang x&’'ly bang
cac thanh ghi cda no.

= PHAN DOAN BO NHO': la cach dung cac
thanh ghi 16 bit dé'biéu dién cho dia chi 20
bit.

Chuong 2 : T8 chirc CPU
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.5 Dia chi vat ly & dia chi luan ly

Dia chi 20 bits duot goi la dia chivat ly.

Dia chivat ly dung nhu thé nao ?

Duing trong thiét ké' cac mach giai ma dia
ch/ cho bé nhd'va xuat nhap.

Con trong ldp trinh , dia chivat ly khéng

thé'dung duoc ma n6 duotc thay thé'bang
dia chiluan ly (logic).

Chuong 2 : T8 chirc CPU

58



Pia chi luan ly

Dia ch/cva 1 6 nho duot xac dinh bdi 2 phan:

Segment : offset —— Pja chitrong
[ doan (dé doi)

Dia ch/ doan
Ex : BO01:1234

MOi dia chithanh phdn 1a 1 s6'16 bit va duoe viét
theo cach sau :

Segment : offset

Chuong 2 : T8 chirc CPU
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i Su’ hinh thanh dia chi

Hang Intel dé xuat 1 phwong phap dé hinh thanh dia chi.

Mbi dia chi 6 nhé dwgc hinh thanh tir 1 phép tinh tong 1 dia chi co sé va
1 dia chi offset.

Pia chi co sé lwu trong 1 thanh ghi segemnt, con dia chi offset nam trong
1 thanh ghi chi sé hay thanh ghi con tré.

Phéep cong nay sé tao 1 dia chi 20 bit goi la dia chi vat ly.
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i du minh hoa hinh thanh dia chi

+

15 0

Pia chi Offset

0

Dia chi segment 0000
cong

Dia chi vat ly 20 bit
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i%u’ hinh thanh dia chi tuyét doi

Giaswtacodiachi O8F1 : 0100

CPU tu ddng lay dia chi segment x 10 (hé 16) thanh 08F10

Sau d6 n6 cdng véi dia chi Offset 0100
= dia chi tuyét adi : 09010
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Cach tinh dia chi vat ly tir dia chi luan ly

W

Dja ch/vat ly = (segment*16) + offset

Ex : tinh dia chivat ly tuong ung dia chiluan
Iy B001:1234

Pja chivét Iy = BO010h + 1234h = B1244h
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Su’ chong chat cac doan

Dia ch/ segment hay con goi la dia ch/nén cua
doan. N6 cho biét diém bat dau cua doan trong
bé nho.

Ppa ch/ offset thé hién khodng cach ké'tu’ déu
doan cua 6 nhd can tham khao.

Do offset dai 16 bit nén chiéu dai tdi da
cta moi doan la 64K.

Chuong 2 : T8 chirc CPU
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Su’ chong chat cac doan

Trong moi doan, 6 nhd d3u tién co offset la
0000h va 6 nhd'cudi cung la FFFFh.

segment

O nhd'co
dia chi
segment:

BO nho
I 0000
offset
— e
FFFF

offset

Chuong 2 : T8 chirc CPU

65



Mol 6 nhd' ch/cé dia chivét Iy nhuhg cd thé co
nhiéu dja chiluan ly.

Ex : 1234:1234 - . ,
Deu c6 chung dia chi

1334:0234 vat ly 13574h
1304:0534

Tal sao ?

Chuong 2 : T8 chirc CPU
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Pé hiéu rd tai sao ta hdy xét mdi quan hé gida dia

ch/vat ly voi segment va offset

o000 00O OOOOOh

0000: —

0001: —
0002:

........... 00010h
XXX OOOZOh
Phan chong
chap cda 3
segment
0000,0001,0002
e0cooe OFFFFh

LA 1000Fh

****1001Fh
Chuong 2 : T8 chirc CPU
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Giai thich

0000:0000 = 00000h

Gi{r nguyén phan segment, tang phan offset
lén 1 thanh ra dia ch/luan ly 1a 0000:0001

Dja ch/vat ly tuong uhg la 00001h

Tuong tu'vol dia chiluan ly 1a 0000:0002 ta c6
dia ch/ivat ly 1a 00002h

Chuong 2 : T8 chirc CPU
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Lam lai qua trinh trén nhung gilf nguyén phan
offset ch/ tang phan segment.

0001:0000 = 00010h

0002:0000 = 00020h

Don vi cua segemnt la paragraph

Chuong 2 : T8 chirc CPU
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Ta th&y segment 0000 nam d déu

viing nhd nhung segment 0001 bat

dau cach dau viing nhd'chico 16

bytes, segment 0002 bat ddu cach

dau ving nhd' 32 bytes.....

Phan chéng chdp 3 segment
0000,0001,0002 trén hinh véla viung bé
nhd ma bt ky 6 nhd nao nam trong d6
(dia chivat ly t'00020h dén OFFFFh) déu
cO théco dia chiludn ly tuong dhg trong
ca 3 segment.

Chuong 2 : T8 chirc CPU
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Ex : 6 nhd'cod dja ch/0002Dh sé cé dja ch/
logic trong segment 0000 la 0000:002D

Trong segment 0001 la 0001:001D
Trong segment 0002 la 0002:000D

= néu vung bd nhd' nao cang cé nhiéu
segment chéng chdp 1én nhau thi cac 6

nhd trong db6 cang c6 nhiéu dia chrluan ly.

Chuong 2 : T8 chirc CPU
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»?

Mot 6 nhd'céd bao nhiéu
dia chrluan ly

Mot 6 nhd'co it nhat 1 dia chr
luan ly va nhiéu nhat la
65536/16 = 4096 dia chiluan ly

Chuong 2 : T8 chirc CPU
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thanh ghi noan CS, DS, SS, ES

= 3 trong 4 thanh ghi fioan N6dc dung trong cac muc
nich nac biet sau

= CS : xac nonh noan lenh — ndi chda chodng trinh
nooc thi hanh.

= DS : xac nonh fnoan dadi lieu — noi chda chodng trinh
nooc thi hanh.

o : xac fonh foan stack — vung lam vieic tam thai

dung e theo doi cac tham so va cac fica chz nang
nooc choong trinh hien hanh so dung.

= Con thanh ghi ES : tro fen hoan them, thoong NGO
dung fie: boi sung cho fioan do' lieu = co vung nhd
>64k cho noan dd lieu.

Chuong 2 : T8 chirc CPU
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thanh ghi noan CS, DS, SS, ES

= 3 trong 4 thanh ghi fioan N6dc dung trong cac muc
nich nac biet sau

= CS : xac nonh noan lenh — ndi chda chodng trinh
nooc thi hanh.

= DS : xac nonh fnoan dadi lieu — noi chda chodng trinh
nooc thi hanh.

o : xac fonh foan stack — vung lam vieic tam thai

dung e theo doi cac tham so va cac fica chz nang
nooc choong trinh hien hanh so dung.

= Con thanh ghi ES : tro fen hoan them, thoong NGO
dung fie: boi sung cho fioan do' lieu = co vung nhd
>64k cho noan dd lieu.

Chuong 2 : T8 chirc CPU
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i Thanh ghi trang thai (thanh ghi c0)

= Thanh ghi co la thanh ghi 16 bit nam ben trong
EU (Excution Unit). Tuy nhien chz co 9 trong 16
bit NOOC sO duing.7 bit con lail khong duing.

15 14 13 121110 9 8 7 6 5 4 3 2 1 0

OD|I'|T|S|Z A P C

O OverFlow flag D : Direction flag | : Interrupt flag
T : Trap flag S : Sign flag Z . Zero flag
A : Auxiliary flag P : Parity flag C : Carry flag

Chuong 2 : T8 chirc CPU 75



Thanh ghi trang thai (thanh ghi c0)

Giai thich :

Ca CF : chg tho cong co nho, trdé co moaon.

C0 PF : On khi ket qua cua tac vu coiso bit 1 la so chan.
Neu so bit 1 la soi le thi PF la Off.

Cao AF : co nhd trong phep cong hoac co mooén trong phep trd voi 4
bit thap sang 4 bit cao.

C0 ZF : On khi tac vu luan ly cho ket qua la O.
C0 SF : bit cao nhat cua ket qua se id0c copy sang SF. SF =1 ket
qua la so.am. SF = 0 khi ket qua la so déong.
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Thanh ghi trang thai (thanh ghi c0)

Giai thich :

C0 OF : OF=1 khi ket qua bo tran so (voot qua kha nang I6u trd).
Neu ket qua khong bo tran thi OF=0.

3 bit con lai la 3 bit dieu khien :

Co TF : bao CPU thi hanh tdng b66c. Cung cap cong cu debug
chdong trinh.

Co IF : IF=1 giup 8086 nhan biet co yeu cau ngat quang co che.
C6 DF : xac fionh hténg theo chieu tang/giam trong x6 ly chuoi.

8086 cho phep User lap trinh bat tat cac c6 CF,DF,IF,TF
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i Thanh ghi chz so (Index)

5 thanh ghi offset dung fie xac fionh chich xac 1 byte
hay 1 word trong 1 fioan 64K.No la :

= |P : thanh ghi con tro lenh, cho biet vo tri cua lenh
hien hanh trong noan lenh. Con tro lenh IP con
nooc goai la boi iem ch6ong trinh.
Thoodng fiddc dung ket hdp voi CS fie theo doi vo tri
chinh xac cua lenh se ndoc thdoc hien ke tiep.
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i Thanh ghi chz so (Index)

Cac thanh ghi con tro Stack : SP va BP, mai thanh ghi dai
16 bit.

SP (Stack pointer) cho biet vo tri hien hanh cua fiznh Stack.
BP (Basic Pointer) dung fie truy cap do lieu trong Stack.
Sl (source index) : tro fien o nho trong noan dd lieu AGOC
nonh foa chg boi thanh ghi DS.

DI (destination) : chtc nang toong toi Sl.
Hai thanh ghi nay thdong dung trong x6' ly chuoi.
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PIA CHI LUAN LY VA THANH GHI

Pétham khdo dén bé nhd trong chuong
trinh, VXL 8086 cho phép su’'dung cac dia
chrluadn ly 1 cach trut tiép hodc théng qua
cac thanh ghi caa no.

Pétham khdo dén dia chiludn ly cé
segment trong thanh ghi DS, offset
trong thanh ghi BX, ta viét DS:BX

Chuong 2 : T8 chirc CPU
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Ex : néu lic tham khao

DS = 2000h BX = 12A9h thi dia chrluan ly
DS:BX chinh la tham khao dén 6 nho
2000:12A9

Chuong 2 : T8 chirc CPU
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Trong cach su’dung dia chiluan ly théng qua céac
thanh ghi c6 1 sé'cap thanh ghi luén phai dung
chung vdi nhau 1 céach bét budc :

CS:IP 18y |énh (dia chilénh sap thi hanh)
SS:SP dia chi dnh Stack
SS:BP théng s@'trong Stack

(dung trong chuong trnh con)
DS:SI dia chichudi nguén
ES:DI dia chichudi dich

Chuong 2 : T8 chirc CPU
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Chuong tinh ma VXL 8086 thi hanh thuonhg
cO 3 doan :

Doan chuong trinh cé dja ch/ trong thanh ghi CS.

Doan dir'liéu cé dia ch/trong thanh ghi DS.

Doan stack c6 dia ch/trong thanh ghi SS.

Chuong 2 : T8 chirc CPU

83



i Cac nac tinh cua CPU Intel

= Hieu qua cua CPU thuoc hol Intel khi x0 ly va
chuyen giao thong tin fiddc xac fonh bdi cac
yeu to sau :

= Tan so mach xung fiong hoi cua CPU.

= No rong cua Data bus

~

= No rong cua Address bus
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i Cac nac tinh cua CPU Intel

= Tan so mach xung fiong ho cua CPU.cang
nhanh thi toc noi X0 ly cang nhanh.

= No rong cua Data bus cang rong thi cang

nhieu data nd6ic chuyen giao trong 1 lan giao

doch.

= No rong cua Address bus cang rong thi kha
nang quan ly bo nho cang Ion.
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i Cac nac tinh cua CPU Intel

Data Bus | Address bus Kha nang
Loaii CPU (bit) (bit) quan ly bo
nho

8088 8 20 1 MB
8086 16 20 1MB
80286 16 24 16Mb
80386 32 32 4 GB
80486 32 32 4 GB
Pentium 64 32 4GB

Chuong 2

- T6 chdc CPU
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Tom tat CPU hol Intel

= CPU 80286 : Data bus 16 bit nen moi lan chuyen giao 2 bytes =
quan ly 16 MB bo nha.

=Neu muon co kha nang thdc hien cac phep toan dau cham
Aong phai gan CoProccessor 8087.

80286 lam viec theo 2 che fo : che o thoc va che no bao ve.
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Tom tat CPU ho Intel

= CPU 80386 : Data bus 32 bit nein co the quan ly 4GB bo nhb.
Cac thanh ghi dai 32 bit =¥ tang fio chinh xac cua cac phep toan.
No rong Bus =» tang toc ino thoc thi.

CPU 80386 hoan toan t6ong thich vai cac CPU trodce no.
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Tom tat CPU hol Intel

= CPU 80486 : co bus 32 bit . 1 Coprocessor 387, bo phan fiieu khien
Cache, 1 Cache 8K, dung phoi hop tap lenh rut gon RISC va tap
lenh phdc tap CISC.

CPU 80486 phan 16n cac lenh chg dung 1 so it xung.
SO duing c6 che ABoNg ong co kha nang x6 ly 5 lenh fong thoi :
@ Lay lenh tréoc PreFetch
@ Giaimalanl Decodel
@ Giaimalan2 Decode 2
@ Thoc thi lenh  Execution
& Ghi lai trang thai. WriteBack
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RISC & CISC

= Nguyen ly CISC :

Complex Intruction Set Computer

= Tap lenh kha 16n >300 lenh

= Kha nang nonh vo phdc tap

= Mot so lenh can phai vi lenh hoa

qua nhieu lenh =» nap lau =» lam cham he thong
lenh phoc tap=» nen time giai ma lenh nhieu khi 16n hén time
thdc thi.
Cht co hdn 20% lenh thdong dung toi
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RISC & CISC

= Nguyen ly RISC : tap lenh thu gon
educe Intruction Set Computer

tap lenh nho =» thi hanh ngay khong can giai ma.

lenh lam viec theo c6 che i6dng ong (pipeline).

Chuong 2 : T8 chirc CPU
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i CPU Pentium

= 3 thanh phan gop sdc tang toc no xo ly cua Pentium :

= NOn vi tinh toan so nguyen supercallar
= Bo nho Cache cap 1 0 ben trong CPU.

= NOn vi tinh toan so cham fiong supercallar
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i Cau hoi on tap

= Bus la gi? Trong cac loai Bus, Bus nao la Bus 2
chieu.

= Cho 1 0 nhbicooa chg vat ly la 1256H, cho biet ioa
chz dang segment:offset vOi cac noan 1256H va
1240H.

= O nhd co fita che vat ly 80FD2H, & trong fioan nao
thi no co offset = BFD2H?

= Xac nonh noa chi vat ly cua o nhdi co fiva chz logic
0A51H:CD90H
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i Cau hoi on tap

= The nao la bien gidi fioan?
= SO khac nhau co ban gida boi vi x0 ly 8086 va
802867

= Thuyet minh trinh t6l CPU thdic hien cau lenh
Mem(b) € Not Mem(a)

= Chu ky lenh, chu ky may. Cho biet quan he gida
chu ky clock, chu ky may va chu ky lenh.

= Quan he gida tap lenh va kien truc cua CPU
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i Cau hoi on tap

= Gial thich tai sao khi tang tan so xung clock, giam
chu ky walit state cua bo nho, them cache cho CPU
laii lam cho he thong chay vOi hieu suat cao hon. ?

= Trinh bay chien 160ic chinh I6u trd thong tin trong
Cache?

= Tinh toc fio chuyen giao ddl lieu cua may tinh co
CPU 486D X-66MHz va may Pentium 100MHz.

= Phan biet RISC va CISC.
= Trinh bay c0 che n6ong ong trong thoc thi cua CPU
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Bus ISA-8 bits :

a.

chay d'toc do dong ho la 8 MHz truyén tai dr'liéu
toi da 8 MB/s.

chay d'toc do dong ho la 4.77 MHz truyén tai d&r
liéu téi da 6MB/s.

chay d'toc do dong ho la 4.77 MHz truyén tai d&r
liéu téi da 1IMB/s.

. chay dtoc do dong ho la 4.77 MHz truyén tai d

liéu téi da 12MB/s.
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Bus ISA-16 bits :

a.

chay d'téc do dong ho la 8 12 MHz truyén tai di7
liéu téi da 8 MB/s.

chay 0'toc do dong ho la 32 MHz truyén tai dr
liéu téi da 12MB/s.

chay d'toc do dong ho la 4.77 MHz truyén tai d&r
liéu téi da 12MB/s.

chay d'téc do dong ho la 16MHz truyén tai dd’liéu
toi da 12MB/s.
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Bus PCI :

a. truyén tai d’'liéu toi da 528 MB/s.
b. truyén tai diF'liéu toi da 128MB/s.
c. truyén tai d’liéu toi da 512MB/s.
d. truyén tai d’liéu toi da 64MB/s.

Chuong 2 : T8 chirc CPU
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Dan d3u vé Chipset hién c6 trén thj trudhg 1a :
a.AMD

b.ALI

c.Intel

d.Mac
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Hé thong Bus la hé thong xa |6 thong tin bén trong
PC gilp trao da:

a.thong tin gida cac may tinh

b.dF'liéu gida céac thiét b/ ngoai vi

c. diF'liéu gidda bo VXL va céc thiét bjkhac
d. tat ca déu dung

Chuong 2 : T8 chirc CPU
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Moi hoat dong cua may tinh tu’ CPU dén bo nhd
RAM va nhihg thiét bj 1/0 déu phal théng qua su’
ndl két duot goi chung la :

a.Chuén giao tiép
b.Bus

c.BIOS

d.CMOS

Chuong 2 : T8 chirc CPU
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BAI TAP

Bai 1 : Cho biét gia tri chud ‘XY’ duoc luu triy
trong MT dudl dang s6 hex va dang sé bin?

Bai 2 : Cho biét gia tri 0hé 10 cua cac sé nguyén
c6 dau sau :

a.10000000, b.01111111,

Bai 3 : Cho doan code sau :

MOV AH,7F INT 20H

MOV AX,1234 Hay cho biét gia tri cua
MOV BH,AL cac thanh ghi AX,BX ?
MOV BL,AH

Chuong 2 : T8 chirc CPU
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BAI TAP

Bai 4: Cho doan code sau :
MOV AL,81

ADD AL, OFE

INT 20H

Gia suU'cac soO déu la so'co dau. Giai thich két qua
chua trong thanh ghi AL khi doan code trén duot
thut thi. St’dung gia tri dhé 10 dé giai thich.
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BAI TAP

Bai 5: Gia su’ thanh ghi trong MT cua ban dai
24 bits, cho biét gia trj cua sé duong Ion nhéat
ma thanh ghi nay cé théchua 02 hé 2 va hé
167

Bai 6 : Bién dbI dfa chi sau thanh dja chituyét déi
a. 0950:0100
b. 08F1:0200
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Socket 462 (&) For 2 DDR DIMM sockets support up to
AMD Athlon XP ZPU 2GR, 400MHz, dual channel remory
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Sockel

IDE-5Steckplatz

RAM-Speicherplatze (DIMM
Externe Schnittstellen

Disketten-Laufwerk

Stromstecker

Chipsatz
AGP-Steckplatz

Batterie fur die Echtzeituhr
(RTC)

PCI-Steckplatze

ISA-Steckplatze

Chuong 2 : T8 chirc CPU 112



CHUONG TRINH GO ROI DEBUG

Muc tieu

1 Dich dugc 1 chuong trinh ngan

1 Xem cac thanh ghi va co cua CPU

1 Xem su thay do1 nd1 dung cua cac bién

dang nhi phan hoac ASCII trong bd nho

2 DO tim tri &
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Dang lénh cua Debug

Trong d6 ma lénh 14 1 trong cac chit A,B,C,D,E, ... con théng so
thi thay doi tly theo 1énh.

Céc thong s6 co thé 14 :

Piachi: 1a 1 bd dia chi déy du segment : offset hay chi can offset
la da. Segment c6 thé dung tén thanh ghi.

EXx : FO00:0100
DS: 200
OAF5
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Dang lénh cua Debug

14 1 tham khao tén tap tin day du, it nhat phai co tén tap
tin.

Danh sach :

La 1 hay nhiéu tri byte hodc chudi cach nhau bang dau phay.

Khoang : 1a 1 tham khao dén ving bo nhé
Tri:1a 1 s6 hé 16 c6 toi da c6 4 chir s6
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Tap Iénh cua Debug

1 A <Assemble>:
cho phép viét tir ban phim c4dc 1énh ma mdy
dud1 dang gd1 nhd.

1 A [ <dia chi>]
Ex :-A 100 dich & dia chi CS:100h

- A dich J dia chi hién tai
(Debug 14y dia chi doan CS)
- A DS:2000h

dich & dia chi DS:2000h
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Thi du minh hoa lénh A

1 Phai nhap 1€nh vao theo tung dong mot va két
thuc bang Enter.
1 Két thiic nhap nhan Enter & dong trong.

1Ex:-A 100 —
5514:0100 MOV AH, 2 A User g6 vao

5514:0102 MOV DL, 41
5514:0104 INT 21H

SEGMENT OFFSET
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2 S0 sanh 2 vung bd nho va liét ké cac 6 nhd co
ndi dung khac nhau.

Cu phap : C <khoang> , < dia chi>

So sanh 0 nhé DS:100h véi 6 nhé 3000:1000h, 6 nhé DS:101h véi 6
nhé 3000:1001h..... Cho dén 6 nhé DS :200h véi 6 nhé 3000:1100h.

=» So sanh 101 bytes
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D (Dump)

1 Hién nd1 dung bd nhé theo dang he 16 va
ASCII.

Cachgoi: D <khodng>

Ex: -D FOOO:O0
-D ES: 100
-D 100
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Lénh F (Fill)

& Cu phap : F <khoang> <danh sach>

® Cong dung : lap day tri vao ving nhd ngay tai
dia chi mong muon.

Tri nhap vao tirng byte mot theo hé 16
Dau trir (-) dung dé lui lai 1 dia chi.

SPACE BAR dung dé téi 1 dia chi.
ENTER dé két thuc.
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Minh hoa l1énh F

a Lip day vung nhd tai dia chi offset 100h chuoi
“To1 dua em sang song”.

F 100 “TOI DUA EM SANG SONG”
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KET QUA

-F 100 "TOI DUA EM SANG SONG"

-D 100
94 4F 49 20 44 55 41 20-454D 205341 4E 47 20

53 4F 4E 47 54 4F 49 20-44 55 41 20 45 4D 20 53
41 4E 47 20 53 4F 4E 47-54 4F 49 20 44 55 41 20
45 4D 20 53 41 4E 47 20-53 4F 4E 47 54 4F 49 20
44 55 41 20 45 4D 20 53-41 4E 47 20 53 4F 4E 47
54 4F 49 20 44 55 41 20-454D 2053 41 4E 47 20
53 4F 4E 47 54 4F 49 20-44 55 41 20 45 4D 20 53
41 4E 47 20 53 4F 4E 47-54 4F 49 20 44 55 41 20

6/30/2014 Chuong 3 Debug

TOI DUA EM SANG
SONGTOI DUA EM S
ANG SONGTOI DUA
EM SANG SONGTOI
DUA EM SANG SONG
TOI DUA EM SANG
SONGTOI DUA EM S
ANG SONGTOI DUA

10



D (DUMP)

Muc dich : in ndi dung bd nhé trong MT ra man hinh dudi dang s6 hex.

Cuphap: D [address]
D [range]

Ex : in ndi dung vung nhé da lip day é vi du trwée ¢ dia chi
100h 2

Ex2 : xem ndi dung viing nhé 16 bytes bit dau & dia chi F000:100

- D FO00:100 L10
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Thi du minh hoa 1énh D

® fiaunh vago lednh D fiea xem noéi dung vugng
nhou cuda 30h bytes bod nhou tog noa cha
0000:0040 fiean 0000:006F

- D 0000:0040

-D 0000:0040 L 30
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HEER

m Ding dé dua dir liéu byte vao bd nhd ngay tai
dia chi mong muon.
Cach goi :

- E <dia chi> <danh sach>

Tri nhap vao theo dang so 16 tirng byte mjt
Dau - dung dé lui lai 1 dia chi

Space Bar dung dé téi 1 dia chi
Enter dung de két thic

6/30/2014 Chuong 3 Debug
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Minh hoa lénh E

2 Muc dich : thay d6i noi dung bd nhé.

Ex : thay doi 6 bytes bit dau & dia chi 100 thanh “ABCDE”
-E 100 “ABCDE”

6/30/2014 Chuong 3 Debug
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Lénh U (Unassemble)

1 cong dung : In ra 32 bytes ma may cua
chuong trinh trong bo nhd ra man hinh duéi
1énh go1 nhd.

1 cU phap : U [address]

U [range]
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Lénh R (Register)

1 COng dung : Xem va sira noi dung thanh ghi.
1 CU phap : - R enter (xem tat ca thanh ghi)
xem thanh ght AX: -R AX

xem thanh ghico: R F

Ex : muén bat thanh ghi c¢& CF va ZF ta nhap
CY va ZR.
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Lénh N (Name)

1 Cong dung : tao tap tin can doc hay ghi trudc khi
dung 1énh L hay W.

1 CU phap : - N <tén file> [ thong so] L [dia chi]
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Thi du minh hoa lénh N

Ex : tao tap tin Love.txt .
1 Dung Iénh R deé xac dinh vung dia chi danh cho User.

1 Dung 1énh dé dwa ciu théng bao “ I love you more than I
can say’ ¢ dia chi 2000:100.

1 Dung 1énh D dé kiém tra vung nhé tai dia chi 2000:100.

1 Dung Iénh N deé dat tén tap tin trén dia.
- N Love.txt

1 Dung Iénh R dé dinh so byte can thiet ghi lén dia trong 2
thanh ghi BX va CX. Cu theé trong truwong hgp nay so byte
can ghi la 1Eh byte.
BX =0000CX =1E

1 Dung 1énh W 2000:100 dé ghi dir liéu da nhap vao tap tin &
dia chi bd nhé 2000:100.
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1 Thoat kho1 Debug va go1 la1 tap tin theo cach
Sau .
C :\> Debug Love.txt
tim xem Debug da nap tap tin Love.txt vao cho
nao trong bo nho.
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Lénh W (Write)

Thuong duoc st dung chung véi Iénh N
Ex : tao tap tin co tén Love.txt

Budc 1 : dung 1énh E dé dua cau ‘I love you more than I can say” vao 6 nhé & dia chi 100.
Budc 2 : dung 1énh D dé kiém tra lai dia chi 100
Budc 3 : dung 1énh N dé dat tén tap tin : - N Love.txt

Budc 4 : dung 1énh R dé dinh so byte can ghi lén dia trong 2 thanh ghi BX va CX. (BX
chtra 16 bit cao, CX chira 16 bit thap).

O0 day sb byte can ghi 1a 1Eh.

Budc 5 : dung 1énh W dé ghi cau trén di nhap vao ving nhd ¢ dia chi bat dau 1a 100.
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Leénh T (Trace)va P

1 cii phap:-T [= <dia chi>] [sd 1an]

Muc dich : dung dé chay 1 hay nhiéu lan cac 1énh trong bd nhé

Ex :-T=3000:1000

Ex : - T=3000:1000 <sd 1an>
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Lénh L (Load)

1 nap tap tin hoac nap sector luan
ly tu dia vao bo nhgo.

Dang 1 : néu chi c6 dia chi dung dé nap tap tin. Tén tap tin phai
duoc gan truéce bang Iénh N.
Tap tin luon ludn duge gan ¢ dia chi offset 100h

Dang 2 : néu c6 day du cac thong s6 , dung dé doc sector luan 1y trén dia vao bo
nhd.

Pia:=006diaA,=16diaB,=206diaC ....
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Lénh H (Hex Arithmethic)

1 thuc hién pheép cOng va tru he 16
Cuphap:-H <tri 1> <tri 2>

K&t qua : hi€n ra tong va hi¢u cua tr1 1 va tr1 2

6/30/2014 Chuong 3 Debug
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Lénh S (Search)

1 Cong dung : tim kiém tri trong 1 ving bd nhd.

1 CU phap : - S <khoang> <danh sach>

1 Giai thich : tim kiém tri c6 hién dién trong vung bo
nhé da chi dinh hay khong? Néu c6 Debug hién céc
dia chi dau ctia nhimg noi c6 chtra danh sach.
Ex:-S100L 1000 ‘DOS’

18AF : 0154
18AF : 0823
Ex2:-S5 2000 2200 13,15,8A, 8
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Lénh M (Move)

1 Cong dung : chép nodi dung ving nhé dén 1 dia
chi khac.

1 CU phép : - M <khoang>
1Ex:-M 100 105 200
Chép 5 bytes tir DS:100 d¢én DS:200

Ex2:-MCS:100 L50 ES:300
Chép 50 bytes tir CS:100 dén ES:300

6/30/2014 Chuong 3 Debug 25



Lénh I (Input)

2 COng dung : nhap 1 byte tir cong xuat nhap va
hién ra man hinh.
1C0 phép : - | <dia chi cong>
dia chi cong la s6 hé 16 t61 da 4 chir so.
1Ex: -1 37E
EC
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Lénh O (Output)

1 COng dung : xuat 1 byte ra cong xuat nhap.

1 CU phap :- O<dia chi cong> <tri>
dia chi cong 1 so hé 16 toi da 4 chi so.

1Ex: -O 3/8 b5E

6/30/2014 Chuong 3 Debug
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Summary

1 Dung 1énh D dé xem noi dung vung nhd tai dia chi cua
ROM BIOS F000:0000.

1 Tuong ty xem nd1 dung vung nhd RAM man hinh ¢ dia
chi B800:0000; bang vector ngat quang 0000:0000

1 GO vao may béng lénh A, doan chuong trinh sau ¢ dia
chi 2000:0100
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Summary

2000:0100 MOV AL,32
2000:0102 MOV AH, 4F

2000:0104 MOV CX, [200]

2000:0108 MOV WORD PTR [1800], 1
2000:010E MOV BYTE PTR [1800], 1
2000:0113

Xem lai doan chu:ong trinh vira danh trén bang 1énh U. Chu ¥ quan
sat phan ma may. Tim xem cac toan hang tirc thot va cac dia chi
xuat hién & dau trong phan ma may cua I¢nh.

Phan ma may cta 2 cau 1énh cudi c¢6 gi khac nhaukhi ding cac toan
tr WORD PTR va BYTE PTR.
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Summary

1 Dung Iénh E nhap vao doan van ban sau vao bo nh¢ tai dia chi
DS:0100

8086/8088/80286 Assembly language.
Copyright 1988, 1886 by Brady Books, a division of Simon, Inc.

All right reserved, including the of reproduction in whole or in part,
In any form.

(chl y ky tu dau dong xuong dong c6 ma ASCCI 14 0D va 0A).
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BO NHO
i (Memory)

Muc ti€u :

1. Hi€u duogc cau tao cua bo nho, chirc nang va hoat dong cua bo
nhd.

2. Nim duoc qua trinh doc bd nhd & ghi bd nhd.

3. Vai tro cua by nhé Cache trong may tinh.

Chuang 3 : T6 chlic Memory



i B0 nho (Memory)

No1 dung :

=

T6 chirc bd nhd cua may tinh IBM PC

2. Phan loai b0 nh¢ : Primary Memory va Secondary Memory.
3. Quatrinh CPU doc bd nhd.

4. Qua trinh CPU ghi by nho.

5. B0 nhd Cache.

Chuang 3 : T6 chlic Memory



Memory

El Bo nho (Memory) la noi chira chwong trinh va dir li¢u.

El Pon vi do bo nhé :

EBit : don vi b nhé nhoé nhat 1a bit. Mdi bit ¢ thé lwu trit 1 trong 2
trang thaila 0 va 1.

EByte = 8 bits, dwgc danh chi so tir 0 dén 7 bat dau tir phai sang trai.
B Kbyte = 1024bytes = 210 bytes.
EMbyte = 1024Kbytes = 210 Kbytes.
EGbyte = 1024Mbytes = 210 Mbytes.

Chuang 3 : T6 chlic Memory 3



Primary Memory

Con dugc goi 1a b0 nhé chinh hay bo nhé trung tam.

Chia lam 2 loai : RAM va ROM

Chuang 3 : T6 chlic Memory



‘LRAM

LI
"""""""""

Ty
llllll

"

RAM (Random Access Memory) b nhé truy xuat ng
nhién.La noi luu gitr cac chwong trinh va dir liéu khi cligs
chwong trinh. Pic diém ciia RAM :
* Cho phép doc/ ghi dir li¢u.

* Dir liéu bi mat khi mat nguon. L

...........

............

............

.....
...........

......

L

Khi may tinh khéi dong, Ram rong. Ngwoi 1ap trinh
chu yéu la lam viéc voi Ram — vung nh¢ tam deé dir liu
va chwong trinh.
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RAM

...........

.............

am la ving nhé lam viée < néu ving nhé By
nay tro' nén nho so voi nhu cau sir dung thi s
ta tang them Ram (gan thém Ram). ,

......
""""""""""

RAM c6 thé chia lam 2 loai : Dynamic va Static
eDynamic RAM : phai dudc lam tuci trong vong :
du'di 1 ms néu khong sé bi mat noi dung.
eStatic RAM : giir dugc gia tri khong can phai
lam tugi.

eRAM tinh co toc do cao, co tén la bo nhé
CACHE nam trong CPU.

Chuang 3 : T6 chlic Memory 6
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‘_LRAM
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i ROM

ROM (Read Only Memory) : bo nhé chi doc.

ROM BIOS chira phin mém cau hinh va chan doan hé
thong, cac chwong trinh con nhép/xuat cap thap ma
DOS st dung. Cac chwong trinh nay dwge ma hoa
trong ROM va dwoc goi 1a phan déo (firmware).

Mot tinh nang quan trong cua ROM BIOS la kha nang

phat hién su’ hién dién cua phan cirng méi trong MT
va cau hinh lai hé diéu hanh theo Driver thiét bi.
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i ROM(cont)

Piic diém ciia ROM:
Kl Chi cho phép doc khong cho phép ghi.

E Dir liéu vén ton tai khi khong c6 ngudn.

Chuang 3 : T6 chlic Memory



i Cac loai Rom

PROM (Programmable Read Only Memory) :

Cho phép user c6 thé 1ap trinh va ghi vaio ROM bing cach
dot.

EPROM (Erasable Programmable Read Only Memmory)

Cho phép user viét ghi chwong trinh va xéa ghi lai. Viéc x6a
bang cach dung tia cuc tim.

EEPROM (Electrically Erasable Programmable Read Only
Memory)

b0 nha co the lap trinh bang xung dién dac biét
Chuang 3 : T6 chlic Memory 10



i Secondary Memory

La bd nhé phu nam ngoai hop CPU.

Floppy disk, Tapes, Compact discs ... la secondary
Memory.

Chuang 3 : T6 chlic Memory 11



So lwge vé Cache

B Cache cap 1 (Level 1-cache) : nam trong CPU, toc dd truy xuat
rat nhanh, theo toc do ciia CPU.

B Cache cap 2 (Level 2-cache) : thuong c6 dung lugng 128K,256K
la cache nam giira CPU va Ram, thuong cau tao bang Ram tinh
(Static Ram), toc do truy xuat nhanh vi khong can thgi gian lam
tuoi dif liéu.
Bl Cache cap 3 (Level 3-cache) : chinh la ving nhé DRAM dung lam
vung dém truy xuat cho dia cirng va cac thiéet bi ngoai vi.

Toc do truy xuat cache cap 3 chinh la toc do truy xuat DRAM.
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i Cache (cont)

E To chirc ciia Cache :lién quan dén chién lwoc trir dém va cach
thire luu thong tin trong Cache.

El Loai lénh phai thi hanh : Cache chiwra ca chwong trinh va dir
liéu, khi CPU truy xuat ma ching c6 sén thi truy xuat nhanh.

Khi CPU can truy xuét bd nhé, cache sé kiém tra xem cai ma CPU
cian di c6 trong cache chua.

E Dung lwong cache : nhw vay néu 1 tap 1énh nam gon trong
cache (vong lap chang han) thi thue thi rat nhanh.
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Cau tric Cache

he duoc cau tao thanh tirng hang (cache lines) , 32 bit/hang
cho 386, 128 bit/hang cho 486, 256 bit/hang cho Pentium.

M&di hang c6 kém theo 1 tag dé lwu trir dia chi bat diu cia doan
b6 nhé ma thong tin dwoc dwa vao cache. Néu la cache cap 2
(SRAM), dia chi bat dau ciia doan bp nhé da chuyén data vao
cache con dwgc luu trong 1 vung nhao riéng.

Mt bo diéu khién cache (cache controller) sé diéu khién hoat
dong cua cache véi CPU va data vao/ra cache. Chinh Cache
controller phan anh chién lwgec trir dém cua cache.

Véi cache cip 1, cache controller 1a 1 thanh phan cia CPU.

Vi cache cap 2, cache controller nam trén Mainboard.
Chuang 3 : T6 chlic Memory 14



Hi¢u suat cua Cache

Cache dung lam ving dém truy xuat nén néu CPU truy xuat data
ma cO sin trong cache thi thoi gian truy xuat nhanh hon nhiéu.
Hiéu qua ciia cache ngoai viée cho toc do truy xuat nhanh con phu
thugc vao Cache hit hoac Cache miss.

Cache Hit : tire data cd san trong Cache.
Cache Miss : tire data chwa c6 san trong cache.
ti 1& cache hit va cache miss phu thudc vao 3 yéu to :

to chirc cache , loai Iénh phai thi hanh va dung lwgng ciia cache.

Chuang 3 : T6 chlic Memory 15



Hi¢u suat cua Cache

b toan hiéu suat thwe thi ciia Cache :

GBTC thoi gian truy xuat cia Cache
M 14 thoi gian truy xuat bo nhé

h 1 ti 1& thanh cong (hit ratio), 1a ti so giira s6 1an tham chiéu cache
véi tong so lan tham chiéu. h =(k-1)/k

Ti 1é that bai (miss ratio) (1-h)
Thoi gian truy xuat trung binh = c+(1-h)m

Khi h=» 1, tat ca truy xuat déu tham chiéu téi Cache, thoi gian
truy xuat trung binh - c.

Khi h=> 0, can phai tham chiéu b$ nhé chinh mei IUc, thoi gian

truy xuat trung binh = c+m. |
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Hiéu suat ciia Cache (cont)

b

[ Trong Registers? |
[ TrongCachertz |

[_Trong Cache L2 wén chip?_ |

[ trong Cacie L2 thi cip?_|
[ Tongramz |

ocric Memory
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A Two Level Caching System
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ac chién lwgc trir dém trong Cache

Cic chién lwoc triv dém lién quan dén tac vu doc ghi tir CPU. C6 2 loai :
Writethrough Cache (WTC) va Writeback cache (WBC).

« Khi CPU doc tir bd nhé qui wée thi WTC va WBC déu nhw nhau : sé doc 1 doan ndi dung
trong by nhé vao cache.

* Khi CPU ghi ra by nhé qui wéc :

E WTC : CPU ghi data ra ving dém ghi (write buffer) roi bo dé tiép tuc viéc khac, cache
s€ lay ngi dung trong buffer roi chiu trach nhiém ghi ra by nhé qui wéc khi bus ranh.

E WBC : CPU ghi data vao cache, khi cache day thi day thong tin ra bd dém (dém castoff)
roi tir castoof, data chuyén sang b nhé qui wac.

Chuang 3 : T6 chlic Memory 19



00000
004p0
0 Resident portion of DOS

User RAM
A0000 _
0000 EGA Color Video

Monochrome Video

| coorvideo |
0000 Reserved ROM (not used)
F0000 Reserved ROM
F6000 ROM BASIC

- - ™~ ' - v — - [ — } - ' -
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Memory Map

1024 bytes thap nhat chia bang vector

INterrupt ,
Dos data Area chﬁg cac bien dugc DOS sur dung nhu :

B Keyboard buffer : cac phim nhan duge luu cho dén khi duoc xir
ly.

B Co chi tinh trang keyboard : cho biét phim nao dang duoc nhan.
W Dia chi cong printer.

M Dia chi cong tuan tu

W MO ta cac thiét bi dang c6 trong hé thong : tong dung lugng bd
nhd, s6 0 dia, ki€u man hinh. ..
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‘L Memory Map

User Ram : vi tri thuong tru cua DOS & dia chi 0600H.
VUng nhé trong nam ngay dudi ving nhé Dos.

Rom BIOS : tir FOOOH — FFFFH viing nhé cao nhat ciia by nhé
chira cac chwong trinh con cap thap cua Dos dung cho viéc xuat
nhip va cac chire nang khac..
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i Qua trinh Boot may

= Xy ra khi ta power on hay nhan nit Reset.

B VXL x0a tat ca 0 nhd ciia bo nhé trd vé 0, kiém tra chan 1é bo
nhd, thict 1ap thanh ghi CS tro dén segment FFFFh va con tr6 1énh
IP tro to1 dia chi offset bang O.

= Chi thi dau tién dugc MT thuc thi ¢ dia chi an dinh bai noi dung

cip thanh ghi CS:IP, d6 chinh 1a FFFFOH , diém nhap toi BIOS
trong ROM.
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i Trinh tu tac vu doc 0 nho

v CPU dwa dia chi 6 nhé can doc vao thanh ghi dia
chi.

v Mach gidi ma xac dinh dia chi 6 nho.

v/ CPU giri tin hiéu diéu khién doc = bd nhé. Noi
dung 6 nh¢ can doc duwgc dua ra thanh ghi dir liéu.

v' CPU doc noi dung cua thanh ghi dir liéu.
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i Mach giai ma dia chi 0 nh¢

Mach dién c6 nhi¢m vu xac dinh dung 6 nh¢
can truy xuat dang co dia chi lwu trong thanh
ghi dia chi.

B6 nhé 1am viéc dwoc chia thanh nhiéu 6 nhé.

Kich thwéec mbi 6 nhé thay doi tuy theo may, thwong 1a 8
hay 16 bit tirc 1 byte hay 1 word.

Néu kich thwée méi 6 nhé 1a 1 byte thi sé c6 8 dwong dir lidu
song song noi bd nhé 1am viée véi b VXL. Moi duong 1 bit
, tat ca 8 dwong tao thanh mot tuyén dir li€u (data bus)
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i Truy xuat b nhé (cont)

D7
D6

D4
D3

O NHO

Doc / ghi dir li¢u

Chuang 3 : T6 chlic Memory
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i Trinh tu tac vu ghi 6 nho

B CPU dua dia chi 6 nhé can ghi vao thanh ghi dia chi
cua bo nho.

B Mach giai ma xac dinh dia chi 6 nhg.

B CPU dwa dit liéu can ghi vao thanh ghi dir liéu ciia
bo nho.

B CPU giri tin hiéu diéu khién ghi = bd nhé. Noi
dung trong thanh ghi dir liéu dwoc ghi vao 0 nho co
dia chi xac dinh.
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Truy xuat by nhé : ghi 6 nhé

O4 nh¢ dwoe chon

00000 |

00001

00010

00011

B0 moo

11110

11111
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i Stack

= Stack 13 ving nhé diic biét dung dé luu
trir dia chi va dir li€u.

Stack thwong tri trong stack segment.Moi viing 16 bit trén
stack dwgc tré den béi thanh ghi SP, goi la stack pointer.

Stack pointer lwu trit dia chi ciia phan ti dir liéu cudi moi
dwoc thém vao (pushed Ién stack.)
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i Stack

phan tir dir liéu cudi méi dwoe thém vao nay lai 1a phan tir sé
dwoc lay ra (popped trwéc tién).
=» Stack lam viéc theo co ché LIFO (Last In First Out).

Xét vi du sau : gia sur stack dang chwra 1 gia tri 0006

>

Sau do ta dua 00A5 vao stack
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‘_L Stack

BEFORE fHGH MEM AFTER  HIGH MEM
0006 |€— SP 0006

LOW MEM

Chuang 3 : TG chiic




Cong dung cua Stack

=i Dung dé luu trit dit liéu tam cho thanh ghi néu ta can sir dung cac
dir 1liéu nay.

W Khi 1 chuong trinh con dugc goi, stack sé& luu trir dia chi tré vé
ngay sau khi chuong trinh con thuc hién xong.
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i Summary Slide

Co nao dugc thiét 1ap khi 1 phép tinh s6 hoc khong dau qua rong
khong vira voi dich?

= Hai thanh ghi nao dugc t6 hop thanh dia chi ctia 1¢nh s& dugc thuc
ke tiep?

r Néq qué trinh doc bo nhé. Tai sao qua trinh doc bo nhé lai chiém
nhi€u chu ky may hon so véi truy cap thanh ghi?

m Thanh ghi AH bi sira d6i, tai sao thanh ghi AX ciing thay d6i theo.

m Noi dung nao chiém 1024 bytes thap nhat ctia bo nhd?
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i Ciu héi 6n tap
Vai tro caa Cache trong may tinh.
Trinh bay chién lugc trit dém cua Cache.

Phan biét b nhd RAM va ROM.

Néu trinh ty qua trinh thuc hién khi khéi dong may
tinh.
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i Ciu héi 6n tap

= Mot bo nhé ¢o dung luong 4KX8.

a) C6 bao nhiéu dau vao dir liéu, dau ra dit liéu.
b) C6 bao nhiéu duong dia chi.

¢) Dung luong cua no tinh theo byte.

Chuang 3 : T6 chlic Memory
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i Ciu héi 6n tap

BO nhé Cache nam gilra :
a) Mainboard va CPU

b) ROM va CPU

c) CPU va bo nhd chinh.
d) BO nhd chinh va bo nhd ngoai

Chuang 3 : T6 chlic Memory
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i Ciu héi 6n tap

Theo quy udc, ngudl ta chia bo nhd
thanh tung vung c6 nhirng dia chi
dugc mo ta bang :

a) sO thap phan

b) sO thap luc phan

c) SO nhi phan

d) s6 bat phan

Chuang 3 : T6 chlic Memory 37



Input /Output Devices

Nam nguyén Iy cau tao va dic diém cua
thiét bi 1/0.

Nhiém vu va yéu cau cua thiét bi 1/0.

Céach giao tiép gitta CPU va thiét bi 1/0.
Hiéu cac budc trong qua trinh ngat quang.
Nam duoc co ché DMA

Chuong 5 : I/0 Devices



= Nguyén Iy xuat nhap trong may tinh
= Céch CPU giao tiép vdi thiét bi 1/0.

= Ngat quing

= Cac thiét bi I/O :
Hard Disk,Floopy Disk, Printer, Keyboard,Mouse

Chuong 5 : I/0O Devices



Thiét bi I/O :

= Thiét bi /0 la 1 thiét bi cO kha
nang cung cap dir liéu khi CPU yeéu

cau trong tac vu doc va co kha nang
ghi dir liéu vao khi CPU thyc thi 1

tac vu ghi.

Chuong 5 : I/0O Devices




? Lam sao CPU nhan biét mot I/O

= Méi 1/0O c6 1 dia chi rieng g(n la cong (port). Khi
CPU truy xuat /O, CPU xuat ra 1 dia chi.

= Mot so bit cao ciia dia chi di vao bo giai ma, trén
duwong ra cua b6 bo giai ma sé co tin hi¢éu Chip
select twong rng voi 1/0 ma CPU muén truy xuat.

= Cac dia chi thép con lai sé di dén moi 1/0 nhwng
chi c6 1/0 nao co dwong Chip Select tich cwe mai
dwoc truy xuat.
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So do giai ma dia chi

Bit cao ROMCS

Cac bit thap Address bus

Chuong 5 : I/0O Devices



Minh hoa

KEYBOARD

MONITOR

VIDEO KEYBOARD HARDDISK

MEMORY CONTROLLER CONTROLLER CONTROLLER B CONTROLLER
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CPU lién lac véi thiét bi I/O

= Thiét bi ngoai Vi lién lac véi CPU théng qua
cac cong 1/O .
Ca4c thiét bi 1/0 c6 toc do lam viéc cham hon toc dd ciia CPU

rat nhiéu = dé khac phuc nhwee diém ndy nguoi ta dung
vung nhé dém.

Sw truyén thong tin giira thiét bi 1/0 va CPU dwoc thue
hién theo 2 bwérec :
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CPU lién lac véi thiét bi I/O

Bude 1 : truyén thong tin giita b§ nhé trong
va bo nhé dém.

Bude 2 : truyén thong tin giita bd nhé dém
va thiét bi 1/0.

Chuong 5 : I/O Devices n



CPU lién lac véi thiét bi I/O

= CO thé t6 chirc dé 1 CPU lam viéc déng thoi
voi nhiéu thiét bi ngoai vi bang cach phan
chia thot gian.

-
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Ngit quing (Interrupt)

= Ngat (Interrupt) la gi ? :
Ngat 1a su lam ngurng chuong trinh dang chay.

= Mot interrupt xuat hién khi 1 chuong trinh
dang thuc thi bi ngung.

= |nterrupt dugc tao ra boi nhiéu 1y do khac nhau

Chuong 5 : I/0O Devices




Ngit quing (Interrupt)

= Do user 1ap trinh c6 1énh INT <number> yéu cau phuc
vu ngat quang (nhw xuat nhap chang han).

= Do h¢ thong gay ra vi 1 ly do nao do khong mong
muon (nhuw 10i cua phép chia 0, phép tinh bi tran

= Do thiét bi I/O gy ra : may in, ban phim, 6 dia ...

Chuong 5 : I/0O Devices



Software Interrupt

. Ngét mém :
Do thi hanh Iénh INT trong chuong trinh.

Xay ra khi can 1 chuong trinh con trong hé dicu
hanh va thuong 1a chuong trinh con xuat

Chuong 5 : I/0O Devices



Software Interrupt

= Mot s0 ngat mém théng dung :

IN]
IN]

10
16

IN |

17

N : Video services

N . Keyboard services

N : Printer services

INT 1AH : Time of Day
INT 1CH : User Time Interrupt
INT 21H : Dos Service

Chuong 5 : I/O Devices
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Thi du minh hoa goi ngiat mém

ROM BIOS
CALLING PROGRAM
RV - O F000:F065 STL
INT 10h FO00:F066 CLD

ADD ... T PUSH ES
(O JSENEN | pPUSH DS

............. RETURN TO
CALLING
PROGRAM

3069 FOO00:FO65 FO00:AB62

Chuong 5 : I/0O Devices
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Giai thich
1. Con so theo sau INT bao cho CPU biét phai dinh vi

muc nao trong bang vector ngat quing.

2. CPU nhay dén dia chi lwu trong bang vector ngat
guang (FO00:F065).

3. M6t chwong trinh con (diéu khién ngat) tai F000:F065
bat dau dwoc thi hanh va hoan tat khi gap lénh IRET.

4. 1énh IRET gitp CT quay tr& lai ngay sau Iénh goi ngat
va tiep tuc thi hanh lénh nay.

Chuong 5 : I/O Devices 15



Hé thong ngat IBM PC/XT

Ngat dia chilogic dia chi VL coéng dung

0 O00E3:3072 03EA2 161 phép chia

1 0600:08ED 068ED chay tirng Iénh

2 FO000:E2C3 FE2C3 ngat khéng che NMI

3 0600:08E6 068E6 diém dirng

4 0700:0147 07147 tran khi lam viéc vél s6 c6 dau
5 FOO00:FF54 FFF54 In man hinh (BIOS)

6 ,7 dwtriv

8 dén F cac ngat cua chip 8259

10 FO00:F065 FF065 Vao ra cho Video (BIOS)
11 F000:F84D FF84D kiém tra cau hinh tbi (BIOS)
12 FO0O: F841 FF841 kiém tra kich thwéc bé nhé (BIOS)
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Hé thong ngat IBM PC/XT

Ngat dia chilo