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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac nguon thong tin c6 thé dugc phép
dung nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac st dung véi muc dich kinh doanh
thiéu lanh manh s& bi nghiém cam.



LOI GIOI THIEU

Chia khoa dé huong t6i mot xa hoi thong tin la phat trién cong nghé thong tin
(CNTT), tuy nhién dé phat trién CNTT lau dai va bén vimg, khong phai chi dao tao
nhu’ng kién thirc méi nhat ma trong ndi dung dao tao cling phai trang bi hoc sinh sinh
vién nhitng kién thirc nén tang, trén co s& d6 tao cho hoc sinh sinh vién phat huy tinh
sang tao, chii dong trong viéc tiép thu nghién ctru, tmg dung CNTT. Do d6, trong céc
truong dao tao, hoc sinh sinh vién phai dugc trang bi cac kién thirc nén tang vé CNTT
va trong d6 thé thiéu 1a mén hoc CAu trac may tinh.

Hién nay c6 nhiéu gido trinh cdu trac may tinh, tuy nhién hau hét cac gido trinh
chi dap tmg céc doi tuong 1a sinh vién dai hoc. Gido trinh nay viét chu yéu cho doi
tuong la hoc sinh sinh vién céac trudng day nghe.

Gido trinh cung cap cho hoc sinh sinh vién nhitng kién thtrc co ban vé cau tric
may tinh, vé to chirc va hoat dong bo vi xir 1y, cac thanh phan phan trong hé thong
may tinh va cac bién phap ki thuat co ban. Ciu triic méy tinh 1a mén hoc co sé dé hoc
sinh sinh vién c6 thé thuc hanh béo tri hé thong may tinh.

Gi4o trinh bao gdm 6 chuong:

Chuong 1: Téng quan vé ciu trac may tinh
Chuong 2: Kién trac phan mém bo xur 1y
Chuong 3: T6 chirc bo vi xtir Iy

Chuong 4: Hé thong nhé

Chuong 5: Thiét bi nhap xuét

Chuong 6: Cac loai bus

Trong moi chuong déu c6 gidi thiéu muc tiéu, ndi dung va cac cau hoéi bai tap.
Gido trinh c6 thé xem 1a ngudn tai li€u cung cap thong tin cho cac gido vién giang
day, dong thoi cling 1a tai 1iéu hoc tap cho hoc sinh.

Vi thoi gian c6 han va ddy ciing 14 1an dau tién gido trinh duoc soan thao nén
khong thé tranh khoi thi€u sot. Rat mong nhan y kién dong gop ban doc.

Xin chan thanh cam!
Thai Nguyén, ngay 20 thang 6 nam 2022
Nhom tac gid tham gia bién soan:
1. Cha bién Ths. Hoang Tién Hiéu
2. Ths. Hoang Van Tam
3. Ths. Nguyén Thi Dung
4. Ths. Nguyén Thi Diép Hong
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GIAO TRINH MON HQC
1. Tén mén hoc: Cau trac may tinh
2. Ma mon hoc: MHO09
3. Vi tri, tinh chat, y nghia va vai tré ciia mén hoc ciia mon hoc:
3.1. Vi tri: Mon hoc Céhu trac may tinh dugc b tri hoc sau cdc mon hoc chung.
3.2. Tinh chat: La mon hoc co s¢ thudc mon hoc dao tao nghé bat budc.

33.Y nghia va vai tro mén hoc: day la mon co so, cung cap cho sinh vién céc kién
thire vé ciu tric may tinh ctia nghé Cong nghé thong tin (Ung dung phan mém)

4. Muc tiéu mon hoc:
4.1. Vé kién thirc:

Al. Trinh bay dugc lich sir ciia may tinh, cac thé hé may tinh va cach phan loai may
tinh.

A2. Mo ta cac thanh phan co ban cua kién triic may tinh, cac tap 1énh. Cac kiéu kién
truc may tinh: mo ta kién trac, cac kiéu dinh vi.

A3. Trinh bay duoc cau tric caa bd xur 1y trung tdm: to chirc, chirc ning va nguyén ly
hoat dong ctia cac bd phan bén trong bo xur ly.

A4. M6 ta dién tién thi hanh mot 1énh m3 may va mot sb k§ thuat xtr 1y thong tin: dng
dan, si€u ong dan, si€éu vo hudng.

Ab5. Trinh bay duoc chirc ndng va nguyén ly hoat dong cua céac loai bo nhd.

AB. Trinh bay phwong phap luu trit dir liéu ddi v6i bo nhé ngoai.

4.2. Vé k§ ning

B1. Phan loai duoc cac thé hé may tinh va céac loai may tinh.

B2. Phan biét duoc cac thanh phan co ban cua kién trac may tinh, cac tdp 1énh. Cac
kiéu kién trac may tinh: mé ta kién trtc, cac kiéu dinh vi.

B3. Nhan biét dugc cau tric ciia bd xir 1y trung tam: to chirc, chirc ning va nguyén 1y
hoat dong ctia cac bo phan bén trong bo xir 1y.

B4. Nhan biét duoc dién tién thi hanh mot 1énh ma may va mot s6 ki thuat xur 1y théng
tin: ong dan, siéu 6ng dan, si€u vo hudng.

B5. Nhan biét duoc chirc niang va nguyén 1y hoat dong cuia cac loai bo nhd.
B6. Nhan biét duoc phuong phap luu trit dit liéu ddi véi bd nhé ngoai.
4.3. V& ning luc tu chii va trach nhiém:

C1. Y thtrc dugc tim quan trong va y nghia thyc tién cia ciu tric may tinh trong quan
tri hé thong may tinh cia co quan, doanh nghiép.

C2. Lam viéc ddc lap, lam viéc theo nhom.

C3. Tuan thu ndi quy, quy dinh noi lam viéc.



5. Noi dung ctia mon hoc

5.1. Chwong trinh khung nghé Céng nghé thong tin (Ung dung phin mém)

Thoi gian hoc tap (gio)

i sé Trong do
I\l\//ll I“—II Tén mon hoc tin | Tong , Thue h?nh/ Thi/
chi | sb Ly | theet@pl e
thuyet bai tap/
s A tra
thao luan
I Cac mon hoc chung 12 255 94 148 13
MHO1 | Chinh tri 2 30 15 13 2
MHO02 | Phap luat 1 15 9 5 1
MHO3 | Giéo duc thé chat 1 30 4 24 2
MHO04 | Giao duc qudc phong va an ninh 2 45 21 21 3
MHO5 | Tin hoc 2 45 15 29 1
MHO06 | Ngoai ngir 4 90 30 56 4
I Cac mon hgc chuyén mon 64 1560 565 948 47
1.1 | Mén hoc co so 16 240 224 16
MHO7 | Tin hoc van phong 2 30 28 2
MHO8 | Bang tinh Excel 2 30 28 2
MHO09 | Cau trac mdy tinh 2 30 28 2
MH10 | Mang mdy tinh 2 30 28 - 2
MH11 | Lap trinh co ban 2 30 28 2
MH12 | Cau trac dir liéu va giai thuat 2 30 28 2
MH13 | Co s¢ dir liéu 2 30 28 2
MH14 | Lip rap va bao tri may tinh 2 30 28 2
11.2 | Mén hoc chuyén mon 46 1290 313 948 29
MH15 | Ngoai ngir ch.nganh CNTT 4 60 57 3
MH16 | H¢ diéu hanh Windows Server 2 30 28 2
MH17 | Quan tri CSDL v61 Access 1 3 45 43 2
MH18 | Quan tri CSDL v61 SQL Server 3 45 43 2
MH19 | Lap trinh Windows 1 (VB.NET) 3 45 43 2
MH20 | Thiét ké va quan tri website 3 45 43 2
MH21 | D6 hoa tmg dung 2 30 28 2
MH22 | An toan va bado mit thong tin 2 30 28 2
MH23 | TH xay dyng phan mém quén ly 4 120 114 6
MH24 | TH thiét ké va quan tri website 4 120 114 6
MH25 | Thyc tap tot nghiép 16 | 720 - 720
11.3 | Mén hoc tw chon(chon 1 trong 2) 2 30 28 2
MH26 |Lap trinh Web 2 30 28 2
MH27 |Lap trinh mang 30 28
Tong cong 76 | 1815 | 659 1096 60

5.2. Chwong trinh chi tiét mén hoc




Thaoi gian (gio)
SO TT Tén chwong, muc . Ly Thyc hanh, thii
Tong so Y nghiém, thio Kiém tra
thuyét n e oon
luan, bai tap
1 Cl}u’o’ng 1:'T0ng quan vé Cau 4 4 0 0
truc may tinh
5 C}lu’?’ng 2: Kién truc phan mém 4 4 0 0
bo xur ly
3 Chuwong 3: Té chirc bd vi xir Iy 8 7 0 1
4  Chwong 4: Hé thong nhé 6 6 0 0
5  Chuwong 5: Thiét bi nhap xuat 4 4
6 Chwong 6: Cac loai BUS 4 3 1
Cong 30 28 0 2

6. Piéu kién thue hién mon hoc:
6.1. Phong hoc chuyén moén / nha xudng:
- Phong hoc 1y thuyét, thuc hanh dugc trang bi hé thong dén du anh sang.
- Ban ghé cho sinh vién.
- Ban ghé gido vién, bang, phéan.
6.2. Trang thiét bi may moc:
- May tinh, may chiéu
6.3. Hoc liéu, dung cu, nguyén vat liéu:
- Giao an, bai giang.
- Gi4o trinh ndi bd va céc tai liéu giang day khéc hd tro bai giang.
6.4. Cac diéu kién khac: Khong
7. NOi dung va phuwong phap danh gia:
7.1. Noi dung:
- Kién thtre: Panh gi tt ca ndi dung da néu trong muc tiéu kién thirc
- K¥ nang: Danh gia tat ca ndi dung di néu trong muc tiéu k¥ ning.
- Nang luc tu chu va trach nhi¢m: Trong qua trinh hoc tap, nguoi hoc can:
+ Nghién ctru bai trude khi dén 16p.
+ Chuéan bj day du tai liéu hoc tap.




+ Tham gia dy du thoi lwong mén hoc.
+ Nghiém tuc trong qua trinh hoc tap.
7.2. Phuwong phap:
Nguodi hoe duge danh gia tich liiy mon hoc nhu sau:
7.2.1. Cach danh gia
- Ap dung quy ché ddo tao Cao dang hé chinh quy ban hanh kém theo Thong

tu s6 04/2022/TT-BLDTBXH ngay 30 thang 3 ndm 2022 ctia B truéng Bo Lao dong
— Thuong binh va X3 hdi.

- Quy ché Tb chirc ddo tao trinh do trung cép, trinh d6 cao ding theo phuong
thire tich lity mo-dun hodc tin chi ctia Nha trudng ban hanh kém theo Quyét dinh s6
246/QD-CPDTMDL ngay 1 thang 6 nam 2022 cta Hiéu trudng Trudng cao dang
Thuong mai va Du lich va hudng dan cu thé theo tirng mon hoc/mé-dun trong chuong
trinh dao tao.

Piém danh gia Trong so
+ Piém kiém tra thuong xuyén (Hé s 1) 409
> z r 0
+ Diém ki€m tra dinh ky (H¢ s0 2)
+ DPiém thi két thiic mén hoc 60%
7.2.2. Phwong phap danh gia
Phuwong phap Phwong | Hinh thirc Chuan ddura | So Thoi
danh gia phap kiém tra danh gia bai diém
to chirc kiém tra
Tric Tric AL A2,
Thuong xuyén nghiém + | nghiém + B1, B2, 1 | Sau 8 gio.
Tll' hlé:ln TlI hlé:ln Cl, C2
Al, A2, A3, A4,
Tric Tréc AS, Ab Sau 15
Dinh ky nghiém + | nghiém+ | B1,B2,B3,B4, | 2 S
Tyluan | Tu ludn BS5, B6 5
C1, C2
Al, A2, A3, A4,
) Tric Tric AS, Ab Sau 30
Két thic mon hoc | nghiém + nghiém + | Bl, B2, B3, B4, 1 S
Ty ludn Ty lugn B5, B6 &
C1, C2, C3,

7.2.3. Cach tinh diém

- Piém danh gia thanh phan va diém thi két thiic mon hoc dugc chdm theo thang
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diém 10 (tir 0 dén 10), 1am tron dén mot chir sé thap phén.

- Piém moén hoc la téng diém cua tat ca diém danh gia thanh phan ctia mén hoc
nhan voi trong s6 twong ng. Diém mén hoc theo thang diém 10 lam tron dén mot
chit s6 thap phan.

8. Hwéng dan thuc hién mén hoc

8.1. Pham vi, d6i twong ap dung: Mén hoc duge st dung dé giang day cho nghé
Cong nghé thong tin - Ung dung phén mém. Tong thoi gian thye hién mon hoc la: 30
gio, gido vién giang cac gio ly thuyét, két hop vai cac gio bai tdp dan xen.

8.2. Phwong phap giang day, hoc tip mén hgc

8.2.1. Poi véi ngudi day:

o *Ly ,thuyé't: Ap dung phuong phap day hoc tich cuc bao gom: thuyét trinh
ngan, néu van d¢, hudng dan doc tai liéu, bai tap tinh huong, cau hoi thao luan....

* Bai tdp: Phan chia nhom nho thuc hién bai tap theo ndi dung dé ra.
* Thye hanh: Phan chia thuc hanh theo noi dung dé ra.

* Hwéng dan tir hoc theo nhém: Nhéom trudng phan cong cac thanh vién trong
nhém tim hi€u, nghién ctru theo yéu cau ndi dung trong bai hoc, ca nhom thao luan,
trinh bay nd1 dung, ghi chép va viét bado cdo nhom.

8.2.2. Pdi v6i ngudi hoc:

- Nghién ctru k¥ bai hoc tai nha trude khi dén 16p. Cac tai lidu tham khao s&
dugc cung cap nguodn trudc khi nguot hoc vao hoc mon hoc nay (trang web, thu vién,
tai ligu...)

- Tham du t4i thiéu 80% cac budi giang 1y thuyét. Néu ngudi hoc ving >20%
s0 tiet ly thuyét phai hoc lai mon hoc méi dugc tham du ki thi 1an sau.

- Ty hoc va thao luan nhom: la mot phwong phap hoc tap két hop giita lam vigc
theo nhom va 1am viéc ca nhan. Mot nhém gdm 8-10 ngudi hoc s& duoc cung cép chi
dé thao luan trude khi hoc ly thuyet, thuc hanh. Mdi ngudi hoc sé chiu trach nhiém
vé 1 hodc mot s6 ndi dung trong chii @& ma nhom da phan cong dé phat trién va hoan
thién tot nhat toan bd chu dé thao luan ciia nhom.

- Tham du du céc bai kiém tra thuong xuyén, dinh ky.
- Tham du thi két thuc mén hoc.
- Chi1 dong to chirc thuc hién gio tu hoc.
9. Tai liéu tham khao:
(1) Ts. Phé Piic Toan, Gido trinh Ciu triic may tinh, Nha xuat ban Ha Noi - 2005
(2) Nguyén Hitu Loc, Gido trinh C4u triic may tinh, Pai hoc Pa Lat
(3) Gi4o trinh Vi xir Iy va Ciu trac may tinh, Nha xuét ban Gido duc
(4) Giao trinh Cau triic may tinh, Truong CD Nghé Pa Ning
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CHUONG 1:TONG QUAN VE CAU TRUC MAY TINH
GIOI THIEU CHUONG 1

Chuong 1 13 phan Iy thuyét cac kién thirc tong quan vé cau trac may tinh.

/7
0’0

MUC TIEU CHUONG 1

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:

>

>

Vé kién thiic:

Gitp sinh vién hiéu lich sir phat trién ctia may tinh
Biét dugc cac thanh tyu cua may tinh

Hiéu duoc khai niém vé thong tin

Hiéu cac cach bién doi co ban cua hé thong so, cac bang ma thong dung dugc
dung dé bi€u dién cac ky tu.

Vé ky ning:

Phan loai dugc cac loai may tinh

Nhan biét cac thanh tyu ctia may tinh.

Thuc hién bién doi duoc cac hé théng s6 va cac bang ma thong dung

Vé néng luc tw chii va trach nhigm:

Y thtrc dugc tim quan trong va ¥ nghia thuc tidn cia mang may tinh trong thé

gidi cong nghé ngay nay.

Tich cuc, chu dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc.

o

PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 1

Bol v6i ngudi day: su dung phuong phap giang giang day tich cuc (dién giang,
van dap); yéu cau nguoi hoc thuc hién tra 11 cdu hoi va bai tap Chuong 1 (ca
nhan hoac nhom).

Déi véi ngudi hoc: chu dong doc trude gido trinh (Chuong 1) trude budi hoc;
hoan thanh day du bai tdp Chuong 1 theo ca nhan hoac nhém va nop lai cho
nguoi day dang thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 1

Phong hoc chuyén mon hoa/nha xwong:

- Phong hoc 1y thuyét, thuc hanh dugc trang bi hé thong dén du anh sang.
- Ban ghé cho sinh vién.

- Ban ghé gido vién, bang, phén.

Trang thiét bj mdy méc:

- May tinh, may chiéu

Hoc liéu, dung cu, nguyén vat liéu:
11
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- Gido an, bai giang.

- Gi4o trinh ndi bd va cac tai liéu giang day khac ho tro bai giang

Cic diéu Kign khdc: Khong co

KIEM TRA VA PANH GIA CHUONG 1

Noi dung:

Kién thirc: Kiém tra va danh gia tat ca ndi dung da néu trong muc tiéu kién thirc
K¥ nang: Panh gia tat ca ndi dung da néu trong myc tiéu ki nang.

Nang lyc ti chi va trach nhiém: Trong qua trinh hoc tap, ngudi hoc can:
+ Nghién ctru bai trude khi dén 16p

+ Chuan bj day du tai liéu hoc tap.

+ Tham gia day du thoi luong mén hoc.

+ Nghi€m tac trong qua trinh hoc tap.

Phwong phap:

Piém kiém tra thudng xuyén: Khong co

Kiém tra dinh ky: Khéng c6

12



NOI DUNG CHUONG 1
1. Cac moc lich sir phat trién cong nghé may tinh

30 nam trude, 5150 ra doi dd pha v& moi quan diém trudc d6 vé may tinh. Lan
dau tién, may tinh dugc nhin nhan nhu mot thiét bi c6 kich thudc vira phai, hop tai
tién va dugc cong ching cht y nhi€u hon.

1982: Franklin Ace 100

Pay 1a chiéc may tinh gay ra vu kién vé ban quyén phin mém dau tién trong
lich str. Acer bi Apple kién vi vi pham nhén hiéu hang héa khi sao chep phan cling va
phan mém cia may tinh Apple I cho Franklin Ace 100 . Trong vu kién nay, phan
thang thudc vé Apple.

1982: Commodore 64

C6 thé coi Commodore 1a may tinh danh cho h¢ gia dinh noi tiéng nhat. Tur
ném 1982 t61 nam 1993, gan 30 triéu may Commodore 64 da duoc ban ra trén toan
the gidi.

XT la ban nang cap may tinh c4 nhan 5150 dau tién cua IBM. XT ¢6 0 cimg
trong 10 MB. San pham nay cua IBM sau d6 nhanh chong tr¢ thanh may tinh tiéu
chuan.

1983: Apple Lisa
Lisa 1a may tinh tiéu dung dau tién co giao dién do hoa. Tuy nhién, cai gia 10.000
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USD tré thanh rao can dua san pham dén véi nguoi tiéu du.

1984: Macintosh

Macintosh thu dugc thanh cong vang doi téi mirc 30 nim d6, cac san phammay
tinh hién nay cua Apple van duoc coi 1a hau dué truc tiép cua Macintosh. Macintosh
cling c6 giao dién do hoa nhu Lisa nhung mirc gia "mém" hon rat nhiéu giup san pham
ndy dé tiéu thy hon.

1990: NeXT

May tinh NeXT dugc san xuit bdi cong ty riéng ciia Steve Jobs thanh 1ap sau
khi 6ng roi Apple vao nim 1985. Tuy nhién, chiéc may tinh nay trd nén quan trong
vi 1 1y do khac: ddy 13 mau may tinh dau tién duoc Tim Berners-Lee dung lam may
chu World Wide Web.
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1996: Deep Blue

Nam 1994, may tinh Deep Thought cia IBM bi kién tuéng co vua Garry
Kasparov danh bai mot cach dé dang. Thang 2 nim 1996, may tinh Deep Blue danh
thang Garry Kasparov trong hiép dau dau tién. Pay 1a 1an dau tién mot duong kim vo
dich thé gidi that bai trong mot van cotrude ddi thit may tinh.Tuy nhién, cac hiép
saudd Deepda bi Garry Kasparov chinh phuc. Sau lan thét bai ndy, cac k§ su IBM ra
strc nghién ctru nang cip Deep Blue va trd lai "phuc thu", danh bai kién tudng cd vua
vao nam 1997, trinh dién kha ning xir Iy chua timg thay trong lich st trudc do.

~

—

pone e ___|
-
%v"*.

1998: iMac

iMac da x6a di hinh &nh nham chan cua nhitng chiéc may tinh cd nhan mau
xam cuc mich. Apple da cach mang hoa hinh anh may tinh vé1 nhitng mau iMacnhiéu
mau sac sac so.

Hién tai 1a iPad?

Loai "mdy tinh di dong" nay van con gy ra nhiéu tranh cii v6imoi nghi ngd
liéumay tinh bang ndi chung va iPad noi riéng c6 phai chi 1a "mot nhat thoi". Du sao
hay thir xem trong vong 5 ndm, may tinh s€ thay d61 nhu thé nao nira vé1 1Pad.

15



2. Thong tin va sy ma héa thong tin
2.1. Khai niém thong tin va lugng thong tin
a) Khdi ni¢m thong tin

-

Hiéu thé

- =
'u"t;:_

t ta Thoi gian

Théng tin vé 2 trang thdi c¢é y nghia ciia hiéu dién thé

Khai niém vé thong tin gan li€n vdi su hiéu biét mot trang thai cho san trong
nhiéu trang thai c6 thé c6 vao mot thoi diém cho trude.

Trong hinh nay, chiing ta quy udc co hai trang thai c6 ¥ nghia: trang thai thap
khi hiéu dién thé thap hon VL va trang thai cao khi hiéu dién thé 16n hon VH. Bé c6
thong tin, ta phai xac dinh thoi diém ta nhin trang thai cua tin hi€u. Thi du, tai thot
diém t1 thi tin hiéu ¢ trang thai thdp va tai thoi diém t2 thi tin hiéu ¢ trang thai cao.

b) Lwong thong tin

Thong tin dugc do ludng bang don vi thong tin ma ta goi 1a bit. Luong thong
tin duoc dinh nghia badi cong thuc:

| = Log2(N)
Trong d6: 1I: 1a lugng thong tin tinh bang bit
N: 1a 86 trang thai c6 thé co

Vay mdt bit rng vo1 su hiéu biét ctia mot trang thai trong hai trang thai co thé
16



6. Thi du, su hiéu biét ctia mot trang thai trong 16 trang thai co thé ung voi mot lugng
thong tin la:

| = Log2(16) = 4 bit

Tam trang thai duoc ghi nhan nho 4 s6 nhi phan (mdi s nhi phan ¢ thé c6 gia
tri 0 hoac 1).

Nhu vay lugng thong tin la s6 con s nhi phan can thiét dé biéu dién s6 trang
thai co thé c6. Do vy, mdt con so nhi phan dugc goi la mot bit. Mot tir n bit ¢o thé
tugng trung mot trang thai trong tong s 2n trang thai ma tir d6 c6 thé tuong trung.

Vay mdt tir n bit tuong tng véi mot lugng thong tin n bit. Vi du : Tam trang
théi khéc nhau ieng véi 3 sé nhi phén
Trang thai A0

>
=
>
N

~NoO UM WNREO
PP P PRPOOOO
PP OORRFROO
PORORORO

2.2. Sw ma héa thong tin
a) Ma va ma hoa la gi?
M3 héa 1a phuong phap dé bién thong tin (phim anh, van ban, hinh anh...) tr

dinh dang binh thuong sang dang thong tin khong thé hiéu dugc néu khong c6 phuong
tién gidi ma.

Vi du mét quy tac ma hoa don gian:

Tat ca cac ky tu déu bj thay thé bang ky tu thir 4 phia trudc no trong bang chir
cai.

Bang chit cai gom: "ABCDEFGHIJKLMNOPQRSTUVXYZ " Vay véi cau:
KY THUAT MA HOA CO BAN

Theo quy tic tren, K=>G, Y=>T,""=>V ...

Sau khi ma hoa s& c6 dugc chudi: GYVPDQXPVIXVDKXVZKVYXJ

R& rang doc chudi niy ban s€ khong hiéu dugc ndi dung 1a gi néu khong cod
khoa dé giai ma. Khoa do chinh 1a s6 4 ky tuy ma ban dich.

Khi nhan duoc chudi ndy, ban chi can dich nguoc trd vé bang cach thay ky tu
bang ky tu thr 4 phia sauno. G=K, T=>Y, ...

Vi vi du trén,

Tt ca cac ky tu déu bi thay thé bang ky tu thi 4 phia trudc né trong bang chir
cai la ma hoa
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thay ky tu bang ky tu tht 4 phia sau n6 1a giai ma.
b) Biéu dién sé trong mdy tinh

Khai niém hé théng so Co s& ciia mot hé thong sé dinh nghia pham vi cac gia
tri c6 thé c6 ciia mot chit sb. Vi du: trong h¢ thap phan, mot chir s6 ¢6 gia tri tu 0-9,
trong hé nhi phan, mgt chir $6 (mdt bit) chi co6 hai gia tri 1a 0 hoac 1.

Dang tong quat dé biéu dién gi tri ciia mot s6:
I=F—1
Ve= Db K
I=m
Trong do:
Vi: 86 can biéu dién gid tri
M: s6 thir tw ciia chit sé phdn 1é
(phan 1¢ ctia s6 c6 m chit s6 duoc danh sb tht ty tir -1 dén -m)
N-1: 6 thir tw ciia chit sé phdn nguyén
(phan nguyén cua sb co n chit s6 duge danh sb tha ty tir 0 dén n-1)
bi: gid tri ciia chit s thir i
k: hé so (k=10: hé thap phan; k=2: hé nhi phan;...).
Vi dy: bicu dién s6 541.254
541.25;0=5*102+4*10'+1*10°+2* 101 +5* 10
= (500)10 + (40)10 + (1)10 + (2/10)10 + (5/100)10

Mot may tinh dugc chu yéu cau tao bémg cac mach dién tu co hai trang thai.
Vi vay, rat tién loi khi ding céc sb nhi phan dé biéu dién s trang thai ctia cac mach
dién hodc dé ma hoa cac ky tu, cac sd can thiét cho van hanh cia may tinh.

* Dé bién doi mot sé hé thdp phan sang nhi phan, ta cé hai phirong thire bién doi:
- Phuong thirc s6 du dé bién doi phan nguyén cua sb thap phan sang nhi phan.

Vi du: Boi 23.37510 sang nhi phan. Chung ta s& chuyén doi phan nguyén dung
phuong thuc so du:

23 2 = 11  Du 1,
11 2 = 5 Du 1 |
5 2 = 2 Du 1 |
2 2 N 1 Du 0 |
1 2 = 0 Du 1

Két qua: (23)10 = (10111),
- Phuong thirc nhan dé bién ddi phan 1 cta sd thap phan sang nhi phén:
18



0.375x2= 0.75 Phan nguyén = 0 |
0.75x2= 15 Phan nguyén =1 |
05x2= 1.0 Phan nguyén=1"
Két qua: (0.375)10 = (0.011),
Két qua cudi cuing nhan duoc 1a: 23.37530 = 10111.011,
Tuy nhién, trong viéc bién d,(x)i phan 1é ciia mot sé thap phan sang sd nhi phan theo
phuong thirc nhan, c6 mot s6 truong hop viéc bién doi s6 1ap lai vo han. Vi du: 0.2.
Truong hop bién d6i sd nhi phan sang cac h¢ thong sb khac nhau, ta 6 thé
nhoém mot s6 cac s6 nhi phan dé biéu dién cho s6 trong hé thong s6 tuong Uing.
Thong thudng, ngudi ta nhom 4 bit trong hé nhi phan hé dé biéu dién sb dudi

dang thap luc phan (Hexadecimal), nhém 3 bit dé biéu dién sb dudi dang bat phan
(Octal).

H¢ thap phan | HE nhi phan | HE bat phan H¢ thap luc phan
0 0000 00 0
1 0001 01 1
2 0010 02 2
3 0011 03 3
4 0100 04 4
5 0101 05 5
6 0110 06 6
7 0111 07 7
8 1000 10 8
9 1001 11 9

10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F

Nhu vay, dua vao cach bién doi s6 trong bang néu trén, chiung ta c6 vi du
vé cach bién doi cac so trong cac hé thong s6 khac nhau theo hé nhi phan:

1010102 = (1012)(0102) = 523
01101101, = (0110,)(1101,) = 6Dy

Mot tir n bit c6 thé biéu dién tat ca cac so duong tir 0 t6i 2" -1. Néu d; 1a
mot sO nhi phan thtr i, mot tir n bit twong ing vé1 mot s6 nguyén thap phan.

N:Zdi 2!

Mot Byte (gom 8 bit) co thé biéu dién cac sb tir 0 téi 255 va mot tir 32 bit
cho phép biéu dién cac s tir 0 t6i 4294967295,
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S6 nguyén c6 dau

C6 nhiéu cach dé biéu dién mot sb n bit co dau. Trong tat ca4 moi cach thi
bit cao nhat luén tuong trung cho dau.

Khi @0, bit ddu cé gid tri la 0 thi s6 nguyén dwong, bit dau c6 gid tri la 1
thi s6 nguyén dm.

dn-l dn-2 dn-S

T—bit dau (+,-)

S6 nguyén co bit dn.1 13 bit ddu va co tri sd tugng trung bdi cac bit tir do t&i dn-2.

do ds do

a) Cach biéu dién bang trj tuyét ddi va dau

Trong cach nay, bit dn., la bit dau va cac bit tir do toi dyo cho gia tri tuyét
dbi. Mot tir n bit twong (mg voi s6 nguyén thap phan c6 dau.

S Ya,2

Vi du: +2510 = 00011001, -2510 = 10011001,

- Mot Byte (8 bit) c6 thé biéu dién cac s co dau tir -127 t6i +127.

- C6 hai cach biéu dién s6 khong 1a 0000 0000 (+0) va 1000 0000 (-0).
b) Cach biéu dién bang s6 bu 1 va sd bu 2
+ 86 bu 1:

Trong cach biéu dién nay, s6 am -N dugc c6 bang cach thay cac sd nhi phan
di cua so0 duong N bang s6 bu ctia nd (nghia 1a néu d; = 0 thi nguoi ta doi nd thanh
1 va nguoc lai).

Vi du: +25,0 = 00011001, -2510 = 11100110,

- Mot Byte cho phép biéu dién tat ca cac s6 ¢ dau tir -127 (1000 0000,) dén
127 (0111 1111,)

- €06 hai cach biéu dién cho 0 1a 0000 0000 (+0) va 1111 1111 (-0).
+ S6 bu 2:
Dé c6 s6 bu 2 ctia mot s6 nao do, ngudi ta 14y sb bu 1 rdi cong thém 1.
Vi du: +2510 = 00011001,
Sé6bulcua251a 11100110

+1
S6bu2cua251a 11100111
Vay -2510 = 11100111,
Chi c6 mdt gi4 tri 0: +0 = 00000000, -0 = 00000000,
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¢) Cdch biéu dién sé6 nguyén bang ma BCD (Binary Coder Decimal)
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Dung 4 bit dé m hoa cho cac chit s6 thap phén tir 0 dén 9.

0 => 0000 5=> 0101
1 =>» 0001 6 =» 0110
2 =» 0010 7=> 0111
3=> 0011 8 = 1000
4 =>» 0100 9=> 1001

C6 6 t6 hop khong st dung (tir 10 d¢én 15) : 1010, 1011, 1100, 1101, 1110,
1111.
Vidu:
35 = 0011 0101 BCD
61 = 0101 0001 BCD
29 = 0010 1001 BCD
Céc kiéu luu trir s6 BCD

- BCD khong goi (Unpacked BCD) : mdi s6 BCD 4 bit dugc luu trix trong 4 bit
thap ctia mdi byte. Vi du : s6 35 duoc luu trit nhu sau :

| | 0011 | | 0101 |

- BCD goi (Packed BCD): hai s6 BCD duoc luu trit trong 1 byte.
Vidu : sb 35 duoc luu trit nhu sau ;
| 0011 | 0101 |

d) Cdch biéu dién sé véi ddu cham dong

- Téng quat : mot s6 thuc X duoc biéu dién theo kiéu s6 diu chim dong
nhu sau :

X=M*RE

M 14 phan dinh tri (Mantissa)
R 1a co s6 (Radix)

E 14 phan mii (Exponent)

- Chuan IEEE 754: C6 nhiéu cach biéu dién dau chAm dong, trong d6 cach
biéu dién theo chuan IEEE 754 dugc dung rong rdi trong khoa hoc may tinh hién
nay. Chuan IEEE 754 dinh nghia hai dang biéu dién s6 cham dong:

+ Dang 32 bit :
1 bit 8 bit 23 bit
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bit.

s/ E | M |

S 1a bit ddu, S=01a s6 duong, S =114 s6 am.

e (8 bit) 1a mi excess-127 ctia phan mii E
e=E+127 > E=e-127
gia tri 127 duoc goi 1a d6 1&ch (bias)
m (23 bit) 13 phan 1¢ caa phan dinh tri M
M=1m
Cong thure xac dinh gia tri ctia s6 thyc :
X = (-1)8 * 1.m*2e1%
Vi du 1: x4c dinh gié tri ctia s6 thuc duoc biéu dién bang 32 bit nhu sau
1100 0001 0101 0110 0000 0000 0000 0000
-S=1=> sd am
-e=1000 0010, =130 & E=130-127 =3
Vay X =-1.10101100*2% = -1101.011 = - 13.375
Vi du 2: Biéu dién s6 thuc X = 83.75 vé dang ddu chdm dong |IEEE 754 32

X = 83.75;0 = 0101 0011.11, = 1.01001111*2°
Taco: S =0 vi day 1a s6 duong
e-127=6=> E =127 + 6 = 133,, = 1000 0101,
Vay X =0100 0010 1 010 0111 1000 0000 0000 0000
S E M

Cac qui udc dac biét:

- Cac bitcua e béng 0, cac bit cuam bﬁng 0,thiX=%0
- Céc bit ciae bang 1, cac bit chambang 0,thi X =10
- Céc bit cua e bang 1, con m ¢6 it nhat mot bit bang 1, thi nd khong bi€u

din cho s nao ca (NaN - Not a number)

- Pham vi biéu dién: 2127 4ép 2+127 10738 3én 10*38
+ Dang 64 bit:
1hit 11 bit 52 bit
ERE M |
- S 1a bit dau
- e (11 bit) 1a ma excess - 1023 ctia phan mii E: E = e - 1023
- m (52 bit) 1a phan 1¢ ctia phan dinh tri M
- Gid tri cua sb thuc:

X = (_1)8 * 1.m * 261023
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- Giai gia trj biéu dién la: 1073% dén 1038
3. Pic diém ciia cac thé hé may tinh dién tir
3.1. Thé hé thir nhat: (1945-1955)

May tinh dugc xay dung trén co s& dén dién tir ma mdi dén tuong trung cho
1 bit nhi phan. Do d6 may co khdi lugng rat 16n, tbe d6 cham va tiéu thyu dién nang
16n. Nhu may ENIAC bao gdm 18000 dén dién tir, 1500 ro-le, nang 30 tan, tiéu thu
cong suit 140KW. Vé kién triic n6 ¢ 20 thanh ghi, mdi thanh ghi chira 1 s6 thap
phan 10 chit s6. Chlec may duoc lap trinh bang cach dat vi tri (set) ciia 6000 chuyen
mach (switch) - mdi cai ¢6 nhiéu vit tri va ndi vo sé 6 cam (socket) véi mot “rimg”
dau cam (jumper).

Cung thoi ki nay, Gido su toan hoc John Von Neumann da dua ra y tudng
thiét ké may tinh IAS (Princeton Institute for Advanced Studies): chuong trinh duoc
lwu trong bd nhé, bo dicu khién sé& 1y 1énh va bién doi gia tri cta dit liéu trong phan
bd nhd, bo s6 hoc va logic (ALU: Arithmetic And Logic Unit) duoc diéu khién dé
tinh toan trén dit liéu nhi phan, diéu khién hoat dong ctia cac thiét bi vao ra. Pay 1a
mot ¥ tudng nén tang cho cac may tinh hién dai ngay nay. May tinh nay con duoc
goi la may tinh Von Neumann.

3.2. Thé hé thir hai: (1955-1965).

May tinh duoc xay dung trén co s& 1a cac dén ban dan (transistor), Cong ty
Bell da phat minh ra transistor vao ndm 1948 va do do6 thé hé thir hai cia may tinh
duoc dac trung bang su thay thé cac deén dién tir bang cac transistor ludng cuc. May
tinh dau tién th¢ hé nay co tén la TX-0 (transistorized experimental computer 0).

3.3. Thé hé thir ba: (1965-1980).

May tinh dung mach tich hop (con goi 1a mach vi dién tir - IC) cho phép c6
thé dat hang chuc transistor trong mot vé(chip) , nhd d6 nguoi ta co thé ché tao cac
may tinh nhé hon, nhanh hon va ré hon cac may tinh dung Transistor ra do1 trudce
nd. Dién hinh 1a thé hé may System/360 cuia IBM. Thé h¢ may tinh nay c6 nhirng
budc dot pha maé1 nhu sau:

- Tinh tuong thich cao: Cac may tinh trong cung mot ho c6 kha nang chay
cac chuong trinh, phan mém cta nhau.

- Pac tinh da chuong trinh: Tai mdt thoi diém c6 thé c6 vai chuong trinh
nam trong by nhd va mot trong s6 do duoc cho chay trong khi cac chuong trinh
khac chd hoan thanh cac thao tac vao/ra.

- Khéng gian dia chi rat 16n (2% byte = 16Mb).
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3.4. Thé hé thix tu: (1980- nay )
May tinh dugc xay dung trén cac vi mach ¢& 16n (LSI) va cuc 16n (VLSI).

Day la thé hé may tinh s6 ngay nay, nhd cong nghé ban dan phat trién vuot
bac, ma ngudi ta c¢6 thé ché tao cac mach t6 hop ¢ mirc d6 cuc 16n. Nho d6 may
tinh ngay cang nho hon, nhe hon, manh hon va gia thanh ré hon. May tinh ca nhan
bat dau xuat hién va phat trién trong thoi ky nay.

Dua vao kich thude vat 1y, hiéu suat va linh vuc st dung, hién nay nguoi ta
thuong chia may tinh sO thé hé thir tu thanh 5 loai chinh, cac loai ¢6 thé trum 1én
nhau mot phén:

- Microcomputer: Con goi la PC (personal computer), 1a nhiing may tinh
nho, ¢ 1 chip vi xtr Iy va mot so thiét bi ngoai vi. Thudng ding cho mot nguoi, co
thé dung doc 1ap hodc dung trong mang may tinh.

- Minicomputer: La nhitng may tinh c& trung binh, kich thudc thuong 16n
hon PC. N6 ¢6 thé thye hién duoc céac ung dung ma may tinh c¢& 1én thyc hién. N6
c6 kha ning hd trg hang chuc dén hang trim ngudi 1am viéc. Minicomputer dugc
stt dung rong rai trong cac ung dung thoi gian thuc, vi du trong diéu khién hang
khong, trong tuy dong hoa san xuat.

- Supermini: La nhimg may Minicomputer ¢ téc do xtr Iy nhanh nhat trong
ho Mini & nhiing thoi diém nhat dinh. Supermini thuong dugc dung trong cac hé
thong phan chia tho1 gian, vi du cdc may quan gia ciia mang.

- Mainframe: La nhitng mdy tinh c& 16n, c6 kha ning hd trg cho hang trim
dén hang ngan ngudi stt dung. Thudng duogc st dung trong ché do cac cong viée
sap xép theo 16 16n (Large-Batch-Job) hodc xir 1y cac giao dich (Transaction
Processing), vi du trong ngan hang.

- Supercomputer: Pay 13 nhitng siéu may tinh, dugc thiét ké dic biét dé dat
toc do thuc hién cac phép tinh dau phay dong cao nhat c¢6 thé dugc. Ching thuong
co kién truc song song, chi hoat dong hiéu qua cao trong mot s6 linh vyec.

4. Kién tric va to chirc may tinh
4.1. Khai niém Kién tric may tinh

Kién trac may tinh 14 khoa hoc vé viéc Iya chon va két ndi cac thanh phan
phan cung dé tao ra cac may tinh dat duoc cac yéu cau vé churc nang
(functionality), hi¢u nang (performance) va gia thanh (cost).

Yéu cau chtrc ndng do1 héi may tinh phai c6 thém nhiéu tinh nang phong phtva
hiru ich; yéu cau hiéu ndng doi hdi may tinh phai dat toc do xur 1y cao hon va yéu
cau gia thanh doi hdi may tinh phai cang ngay cang ré hon.

Dé dat dugc ca ba yéu cau vé chirc nang,hiéu nang va gia thanh la rat kho
khan. Tuy nhién, nho ¢6 sy phat trién rat manh mé cua congnghé vi xu ly, cac may
tinh ngay nay c6 tinh ndng phong phti, nhanh hon va ré hon so véimay tinh cac thé
hé trudc.
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Kién trac may tinh duoc cu thanh tir 3 thanh phan con: (i)

Kién triic tdp Iénh (Instruction SetArchitecture), (ii)

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

Kién trac tap 1énh 14 hinh anh cia mot hé thong may tinh & mirc ngon ngir may.Kién
tractap 1€nh bao gém cac thanh phén: tap I¢nh, cac ché d6 dija chi, cac thanh ghi,
khuon dangdia chi va dir liéu.

Vi kién trac 1a mo ta murc thap vé cac thanh phan ctia hé théng may tinh, phdi ghép
vaviéc trao d6i thong tin giita chung. Vi kién trac gitp tra 10i hai cau hoi (1) Cac
thanh phan phan ctmg ctia may tinh két ndi v6i nhau nhu thé nao?

va (2) Cac thanh phan phan clmgcta may tinh tuong tac véi nhau nhu thé nao dé
thuc thi tap I1€énh?

Thiét ké hé théng bao gé)m tat ca cac thanh phan phﬁn cing cua hé théng may tinh,

bao gom Hé thong phdi ghép (cac bus va cac chuyen mach), H¢ thong bo nhd, Cac
co ché giam tai cho CPU (nhu truy nhap truc tiép bd nhd ) va Cac van dé khac(nhu
da xur 1y va xtr Iy song song).

4.2. Khai niém té chirc may tinh
T chitc may tinh hay cau tric may tinh 1a khoa hoc nghién ciru vé cac bo

phan cua may tinhva phuong thire 1am viéc ctua chiing. Vi1 dinh nghia nhu vy, to
chirc may tinh kha gan gui voi vi kién tric — mot thanh phan cua kién trac may
tinh. Nhu vay, c6 thé thay rang, kién tric may tinh va khai niém rong hon, n6 bao
ham ca t6 chiic hay cau tric may tinh.

5. Cac md hinh kién triic may tinh

5.1. M hinh kién tric Von Neumann

Kién trac may tinh von-Neumann dugc nha toan hoc John von-Neumann
dua ra vao nam1945 trong mdt bao cdo vémdy tinh EDVACnhu minh hoa trén
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bén dudi.

5.2. M6 hinh Kién tric Havard

Memory

|

Y

Arilzhmletic
ogic
Cﬁ'&‘i?' Unit

Accumulator

——~——

“input | | Output |

Kién trac may tinhvon- Neumann nguyén thuy.
Cac may tinh hién dai ngay nay sur dung kién tric may tinh von-Neumann cai tién
— con got la kién tric may tinh von-Neumann hi¢n dai,nhu minh hoa trén hinh

Bon v xixly
trumg tim (CPU)

Don vi diu
khien (CL7)
Bonwvi 56
hoc-logic
(AL

Cac thanh

Bd nhd chinh
(Main memory)

Cic thiét bi
vao ra (L0

ghi

Bus hé thing

Kién tracmay tinh von-Neumann hién dai
Cdc dac diém cua kién triic von-Neumann
Kién trac von- Neumann dya trén 3 khai niém co s0:(1)Lénh va dir li¢u duoc
luu trir trong bonhd doc ghi chia sé-mot by nhd duy nhét duoc s dung dé lopu trit
ca 1énh va dir liéu, (2)Bonhd duge danh dia chi theo vung, khong phu thudc vao noi
dung nd luu trix va (3)Cac 1énh ctia mdt chuong trinh duge thyc hién tuan tu. Qua
trinhthuc hién 1énh dugc chia thanh3 giai doan (stages) chinh:(1)
CPU doc (fetch) 1énh tir bo nhé , (2)CPU giai ma va thuc hién 1énh;néu 1énh yéu
cau dir liéu, CPU doc dit liéu tir bd nhé;va (3)CPU ghi két qua thuc hién 1&€nh vao
bd nhé (néu co).

Kién triic méy tinh Harvard 1a mot kién trtc tién tién nhu minh hoa trén hinh.
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et <> Data

‘ Adddiess 12-h0s [ Austas 008 rﬂemo’v

Program
Memory

J

Kién trac may tinh Harvard

Kién trac may tinh Harvard chia bd nhé trong thanh hai phan riéng r&: Bo
nh¢ luu chuongtrinh (Program Memory) va Bo nhé luu dir liéu (Data Memory).
Hai hé thong bus riéng duoc sir dung dé két ndi CPU véi bd nhé luu chuong trinh
va b nhé luu dit 1iéu. Mbi hé thong bus déu c6 day di ba thanh phan dé truyén dan
céc tin hiéu dia chi, dit li¢u va diéu khién.

May tinh dya trén kién tric Harvard c6 kha nang dat duoc tde do xur 1y cao
hon may tinh dua trén kién triic von-Neumann do kién trac Harvard hd trg hai hé
thng bus doc 1ap véi bangthong 16n hon. Ngoai ra, nho ¢ hai hé théng bus doc
lap, hé théng nhé trong kién trac Harvard hd tro nhiéu Iénh truy nhap bd nhd tai
mot thoi diém, gitp giam xung dot truy nhap bod nhd, dac biét khi CPU sur dung k¥
thuat duong ong (pipeline).

CAU HOI VA BAI TAP
1. Dua vao tiéu chuan ndo ngudi ta phan chia méy tinh thanh cac thé hé?
2. Pic trung co ban cta cic may tinh thé hé thir nhat?
3. Pic trung co ban cta cic may tinh thé hé thir hai?
4. Pic trung co ban clia cac mdy tinh thé hé thir ba?
5. Dic trung co ban clia cac may tinh thé hé thir tu?
6. Khuynh huéng phat trién cia may tinh dién tr ngay nay 1a gi?
7. Viéc phan loai may tinh dua vao ti€u chuin nao?
8. Khai niém thong tin trong méy tinh dugc hiéu nhu thé nao?
9. Luong thong tin la gi ?
10. Sy hiéu biét vé mot trang thai trong 4096 trang thai co thé c6 Gng véi
lugng thong tin 1a bao nhiéu?
12. S6 nhi phan 8 bit (11001100), s6 nay twong Gmg vai sd nguyén thap phan
c¢6 ddu 1 bao nhiéu néu s6 dang dugc biéu dién trong cach biéu dién:
b. Sébul.
c. Sobu2.
13. Pdi céc s6 sau day:
a. (011011)7 ra sd thap phan.
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~ b. (55.875)1p rasénhiphan.
14. Biéu dién so6 thyuc (31.75)10 dudi dang s6 c6 dau cham dong chinh xac don 32
bit
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CHUONG 2: KIEN TRUC PHAN MEM BQ XU LY
< GIOI THIEU CHUONG 2
Chuong 2 14 phan 1y thuyét cac kién thirc kién tric phan mém bo xtr 1y
< MUC TIEU CHUONG 2
Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:
> Vé kién thiic:
- Gitp sinh vién biét tong quat tap 1énh cia cac kién trac may tinh
- Biét dugc cac kiéu dinh vi duoc dung trong kién trac
- Hiéu duoc dugce kién tric RISC (Reduced Instruction Set Computer)
> Vé Ky ning:
- Phén loai duogc cac loai toan hang
- Nhan biét duoc tap l1énh cua cac kién trac may tinh.
> Vé nang luc tw chii va trdach nhigm:
- Y thirc dwoc tdm quan trong va y nghia thuc tién cua kién trac phin mém bo
xur Iy trong nghién ctru may tinh.
- Tich cuc, chi dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,
tac phong nhanh nhen trong cong viéc.
<» PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 2
- Bol Vi nguoi day: su dung phuong phap giang giang day tich cuc (dién giang,
van dap); yéu cau ngudi hoc thuc hién tra 151 cau hoi va bai tap Chuong 2 (ca
nhan hoac nhom).
- Doi véi ngudi hoc: chu dong doc trude gido trinh (Chuong 2) trudce budi hoc;
hoan thanh day du bai tdp Chuong 2 theo ca nhan hoac nhém va nop lai cho
nguoi day dang thoi gian quy dinh.
< PIEU KIEN THUC HIEN CHUONG 2

» Phong hoc chuyén mon héa/nha xwong:

D)

- Phong hoc 1y thuyét, thuc hanh dugc trang bi hé thong dén du anh sang.
- Ban ghé cho sinh vién.
- Ban ghé gido vién, bang, phéan.
> Trang thiét bj mdy méc:
- May tinh, may chiéu
» Hoc li¢u, dung cu, nguyén vt liéu:
- Gido an, bai giang.
- Gi4o trinh ndi bd va céc tai liéu giang day khac ho tro bai giang
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> Cidc diéu Kién khdc: Khong co
< KIEM TRA VA PANH GIA CHUONG 2
Noi dung:

Kién thue: Kiém tra va danh gia tat cad noi dung da néu trong muc tiéu kién thirc

K¥ nang: Panh gia tat ca ndi dung da néu trong myc tiéu ki nang.

AN

Nang lyc tu chi va trach nhiém: Trong qué trinh hoc tip, ngudi hoc can:
+ Nghién ctru bai trude khi dén 16p

+ Chuéan bj day du tai liéu hoc tap.

+ Tham gia dy du thoi lwong mén hoc.

+ Nghi€m tac trong qua trinh hoc tap.

- Phuong phap:

v' Piém kiém tra thuong xuyén: 01 bai kiém tra (Trac nghiém + Ty ludn)

v' Kiém tra dinh ky: Khong co
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NOQI DUNG CHUONG 2
1. Céc thanh phén co ban ciia may tinh
Muc tiéu: Hiéu duoc cdc thanh phan co ban ciia mot may Vi tinh

Thanh phan co ban cia mot bo may tinh gém: bo xir 1y trung tim (CPU:
Central Processing Unit), bd nhd, cic b phan nhap-xuat thong tin. Cdc bg phdn
trén dwoc két noi véi nhau théng qua cdc hé thong bus. Hé thong bus bao gdm: bus
dia chi, bus dit liéu va bus diéu khién. Bus dia chi va bus dit liéu dung trong viéc
chuyén dit liéu giira cic bd phan trong may tinh. Bus diéu khién 1am cho sy trao ddi
thong tin gitra cac bd phan dugc dong bo. Thong thudng ngudi ta phan biét mot bus
hé théng dung trao doi thong tin gitra CPU va bd nhé trong (théng qua cache), va
mot bus vao - ra dung trao doi thong tin giita cac bd phan vao-ra va b nhé trong.

B0 xtr ly trung tam (CPU)

Don vi di€u khién

(CU) ° Bus dia chi ° >
Pon vi s6 hoc va / ~ 1o
logic (ALU) [N — ¢ Dusdirlitu } o
Tap thanh ghi < Bus diéu khién >

(Registers) ‘

Bo nho Hé théng vao ra

Hinh 2.1: Cdu triic ciia mot hé may tinh don gidn
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Mot chuong trinh s€ dugc sao chép tir dia cting vao bd nh¢ trong cung véi
cac thong tin can thi€t cho chuong trinh hoat dong, cac thong tin nay duoc nap vao
bd nhd trong tir cdc bd phan cung cap thong tin (vi du nhu mdt ban phim hay mot
dia tir). B xur Iy trung tam s€ doc céac 1€nh va dir li€u tir bd nho, thuc hién céc 1€nh
va luu cac két qua trd lai bo nhé trong hay cho xuat két qua ra bd phan xuat thong
tin (man hinh hay may in).

Thanh phan co ban ctia mot may tinh bao gém :

1.1. Bo xir ly trung tam (CPU)

+ Churc nang:

- bi¢u khién hoat dong cuia may tinh .
- Xu ly dir liu .

+ Nguyén tac hoat dong co ban: CPU hoat dong theo chuong trinh nam

trong by nh¢ chinh.

CAu tric co ban cua CPU:

Pon vi diéu Pon vi sb Tép
khien (CP) hoc va logic thanh ghi
(ALU) (RF).

Bus bén trong

Pon vi ghép ndi bus (BIU)

!

Bus bén ngoai

Hinh 2.2: Céu triic co ban ciia CPU
Céc thanh phan co ban ctia CPU

- Pon vi diéu khién (Control Unit — CU): diéu khién hoat dong ciia may
tinh theo chuong trinh da dinh san.

- Pon vi s6 hoc va logic (Arithmetic and Logic Unit — ALU): thuc hién cac
phép toan s hoc va cac phép todn logic trén céc dir li€u cu thé.

- Tap thanh ghi (Register File - RF): luu giir cac thong tin tam thoi phuc vu
cho hoat dong cuia CPU.

- Pon vi ndi ghép bus (Bus interface Unit - BIU): két ndi va trao d6i théng
tin gilra bus bén trong (internal bus) va bus bén ngoai (external bus).
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1.2. B0 nhé may tinh

-+ Chure nang: luu trit chuong trinh va dir liéu.
-+ Cac thao tac co ban véi bo nho:

- Boc (Read)

- Ghi (Write)
-+ Céc thanh phan chinh:

- B6 nhd trong (Internal Memory)

- B6 nhd ngoai (External Memory)

CPU | Bonhé B0 nhé
trong ngoai

Hinh 2.3: Bo nhé may tinh
» BO nho trong (Internal memory)
- Chirc nang va dic diém: 7 q ,
+ Chtra cdc thong tin ma CPU ¢ thé trao doi truc ticp.
+ Toc do rat nhanh.
+ Dung luong khong 1on.
+ Sur dung bd nhé ban dan: ROM, RAM.
- Cac loai bd nh¢ trong: Bo nhd chinh, B nhé cache (b nhé dém nhanh).
» B nhé chinh (Main memory)
- Chua cac chuong trinh va dit liéu dang duoc CPU sur dung.
- To chirc thanh cac ngan r}hé duoc danh dia chi.
- Ngan nhé thuong duoc to chire theo byte.
- Noi dung cua ngan nh¢ co thé thay doi, song dia chi vat ly cia ngan nho
luon co dinh.

B6 nhé dém nhanh (Cache memory)

- B0 nhé ¢6 toc do nhanh dugc dit dém gitrta CPU va bd nhd chinh nham
tang téc d6 CPU truy nhap bo nho.

- Dung luong nho hon by nh¢ chinh

- Tbc @6 nhanh hon

- Cache thuong dugc chia thanh mot s mirc

- Cache c6 thé dugc tich hop trén chip vi xur 1y.
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- Cache c6 thé c6 hoic khong

Block Transfer

Word Transfer (\L,_‘

CPU

Cache Main Memory

Hinh 2.4: Bo nho dém Cache

» B0 nhd ngoai (External memory)

- Chirc nang va dic diém:
+ Luu gitr tai nguyen phan mém cta may tinh.
+ Puoc két ndi voi hé thong dudi dang cac thiét bi vao-ra.
+ Dung luong 16n.

+ Toc do cham.

- Céc loai bd nhd ngoai:
+ B0 nhd tu: dia ctiing, dia mém.
+ B0 nh¢ quang: dia CD, DVD.
+ B6 nho ban dan: Flash disk, memory card.

1.3. Hé thong vao - ra
- Chire ning: Trao doi thong tin gitra may tinh voi thé gidi bén ngoai.

- Cac thao tac co ban: + Vao dir liéu (Input)

+ Ra dir liéu (Output)

- Cac thanh phan chinh:

+ Céc thiét bi ngoai vi (Peripheral Devices): chuyén doi dit liéu gitta bén

trong va bén ngoai may tinh.
Thiét bi vao: ban phim, chudt, may quét ...
Thiét bi ra: man hinh, may in ...
+ Cac mo-dun vao ra (10 Modules): ndi ghép cac thiét bi ngoai vi véi may

tinh.
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1.4. Lién két hé thong

Ludng thong tin trong may tinh trong d6 c¢6 cac md dun trong may tinh nhur
CPU, mo6 dun nhd, mo6 dun vao ra can dugc két noi voi nhau.

dia chi :>

dir ligL :>

Tin hiéu diéu khién doc
>

Tin hiéu diéu khién griL

Méo-dun
nhdg

dr ligu hodc lénh >

Hinh 2.5 Két ndi mé dun nhé

dr liéu tr bén trong >
dir liu tr TBNV >
dia chi >

Tin hiéu diéu khién doc |

Tin hiéu diéu khién gh "

Mé-dun
vVao-ra

dir liéu dén TBNV >

dir liéu dén bén trong>

Cac tin hiéu diéu khién TBNV

D

Céc tin hiéu diéu khién ngat

V

Hinh 2.6 Két ndi md dun vao ra

l&nt >

dia chi >

cldr i > CPU €l ligL >
Cac tin higl Cac tin higu diéu khiér
diéu khién nogat > bé nhd va véo-re
Hinh 2.7 Két ndi CPU
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Két nbi va van chuyén thong tin giita cc thanh phan véi nhau.Dé thyc hién
dugc diéu d6 chiing ta c6 khai niém bus.Bus 1a dudng truyén tin hiéu dién chung
nbi cac thiét bj khac nhau trong mét hé thdng may tinh. Bus thudng bao gom 50
dén 100 day din dugc gin chat v61 mainboard, trén cac day nay co cac duong nbi
dua ra, cac dau nay duoc sip xep va cach nhau mot khoang quy dinh dé c6 thé
cdm vao do cac bang mach didu khién vao ra hodc bd nhé. Chiing ta sé tim hiéu ki
hon hé théng bus & chuong 6 trong gido trinh.

2. Kién tric cac tap 1énh CISC va RISC
Muc tiéu:Hiéu dwoc kién triic tdp lénh Cisc va Risc

2.1. Kién tric tip Iénh CISC

Céc kién trac véi tap 1énh phuc tap CISC (Complex Instruction Set Computer)
dugc nghi ra tir nhitng nam 1960. Vao thoi ky nay, ngudi tanhan thay cac
chuong trinh dich khé dung cac thanh ghi, rﬁng cac vi 1énh duogc thuc hién nhanh
hon cac 1énh va can thiét phai lam giam d6 dai cac chwong trinh. Cac dic tinh
nay khién nguoi ta vu tién chon céac kiéu 6 nhé - 6 nhd va 6 nhé - thanh ghi, voi
nhirng Iénh phuc tap va dung nhiéu kiéu dinh vi. Diéu ndy dan t&i viéc cac 1énh
c6 chiéu dai thay doi va nhu thé thi dung bo diéu khién vi chuong trinh 13 hiéu
qua nht.

Bang 2.1 cho cac dic tinh cua vai may CISC tiéu biéu. Ta nhan thiy ca
ba may déu c6 diém chung 13 c6 nhiéu 1énh, céc 1énh c6 chiéu dai thay dbi. Nhiéu
cach thuc hién 1énh va nhiéu vi chuong trinh dugc dung.

Tién bo trong lanh vuc mach két (IC) va k¥ thuat dich chuong trinh 1am
cho cac nhan dinh truéc ddy phai duoc xem xét lai, nhat 1a khi dd co mot
khao sat dinh luong vé viéc dung tap 1énh cac may CISC.

Nam san xudt 1973 1978 1982

S6 1énh 208 303 222

B6 nhé vi chuong trinh 420 KB 480 KB 64 KB
Chiéu dai 1énh (tinh 16 - 48 16 - 456 6 - 321
bang bit)

K¥ thuat ché tao ECL - MSI TTI - MSI NMOS VLSI

Céch thyc hién 1énh Thanh ghi- thanh | Thanh ghi - thanh ghi| Ngan xép

ghi Thanh ghi-bd | Thanh ghi - b nhé |B6 nhé- bo nhé
nho B nho - bo B0 nho - bo nhé
Dung lugng cache nhé 64 KB 0

Bang 2.1: Pac tinh cua mot vai may CISC
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2.2. Kién truc tap 1énh RISC

Vi du, chuong trinh dich da biét str dung cac thanh ghi va khong co6 su khac biét
dang ké nao khi st dung 6 nhé cho cac vi chwong trinh hay 6 nhé cho cac chuong
trinh. Piéu nay dan téi viéc dua vao khai niém vé mot may tinh vdi tap 1€nh rat
gon RISC vao dau nhitng nim 1980. Cac may RISC dwa chu yéu trén mot tap
1énh cho phép thuc hién k¥ thut dng dan mot cach thich hop nhat bang cach thiét ké
cac 1énh co chiéu dai ¢6 dinh, c6 dang don gian, d& giai ma. May RISC dung kiéu
thuc hién Iénh thanh ghi - thanh ghi. Chi ¢6 cac 1énh ghi hodac doc 6 nhé méi cho
phép tham nhap vio 6 nhé. Bang 2.2 dién ta ba miu may RISC dau tién: mau
may cua IBM (IBM 801) cua Berkeley (RISC1 cua Patterson) va cia Stanford
(MIPS cua Hennessy). Ta nhan thay ca ba may dé déu co bd diéu khién bang
mach dién (khong c6 6 nhd vi chuong trinh), c6 chiéu dai cac 1énh cb dinh (32
bits), c6 mot kiéu thi hanh 1énh (kiéu thanh ghi - thanh ghi) va chi c6 mét s6 it 1énh.

Bo xtur ly IBM 801 RISC1 MIPS

Ndm san xudt 1980 1982 1983

S6 Iénh 120 39 55

Dung luwong bo nho 0 0 0

vi chuwong trinh

Do dai lénh 32 32 32

(tinh bang bit)

Ky thudt ché tao ECL MSI NMOS VLSI NMOS VLSI

Cdach thuee hién lénh | Thanhghi-thanh | Thanhghi-thanh | Thanh ghi-thanh
ghi ghi ghi

Bdng 2.2 : Bdc tinh ciia ba mdu dau tién mdy RISC
Tém lai, ta c6 thé dinh nghia mach xur Iy RISC boi céc tinh chat sau:
- C6 mot sd it 1énh (thong thuong dudi 100 1énh ).
- C6 mdt sb it cac kiéu dinh vi (thong thuong hai kiéu: dinh vi trc thi va dinh
vi gian tiép thong qua mot thanh ghi).
- C6 mot sb it dang 1énh (mot hodc hai)
- Céc 1énh déu c6 cung chiéu dai.
- Chi c6 cac 1énh ghi hoac doc 6 nhd mai tham nhap vao bd nhé.
- Dl‘mg bd tao tin hiéu diéu khién bang mach dién dé tranh chu ky giai mi cac
vi 1énh lam cho thoi glan thuc hién 1€nh kéo dai.
- Bo xir Iy RISC c¢6 nhiéu thanh ghi dé giam bét viéc tham nhap vao bo nhd
trong.
Ngodi ra cac bo xir ly RISC dau tién thyc hién tit ca cac lénh trong mot
chu ky may.
Bo xir Iy RISC ¢6 céac lgi diém sau :
- Dién tich cua bg xur Iy dung cho bo diéu khién glam ttr 60% (cho cac bo xu ly
CISC) xuong con 10% (cho cac bo xu ly RISC) Nhu vay c6 thé tich hop thém vao
bén trong bd xtr Iy cac thanh ghi, cdc cong vao ra va by nhé cache...

- Tdc do tinh toan cao nhd vao viéc giai ma 1énh don gian, nho ¢ nhiéu
thanh ghi (it thAm nhép bd nh¢), va nho thuc hién k¥ thuat éng dan lién tuc va
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c¢6 hiéu qua (cac 1énh déu c6 thoi gian thuc hién giéng nhau va c6 cung dang).

- Thoi gian can thiét dé thiét ké bo diéu khién 1a it. Pidu nay gop phan
lam gidm chi phi thiét ké.

- B dieu khién tré nén don gidn va gon lam cho it rui ro mac phai sai sot
ma ta gap thuong trong bo di€u khién.

Trudce nhitng diéu loi khong chdi cii duge, kién tric RISC c6 mot sb bt 1oi:

> Céc chuong trinh dai ra so v6i chuong trinh viét cho bd xu Iy CISC. Diéu

nay do cac nguyén nhan sau :

+ CAm tham nhap bd nhd ddi véi tat ca cac 1énh ngoai trir cac 1énh doc va ghi
vao bd nhd. Do doé ta budc phai dung nhiéu I¢nh dé lam mdt cong viéc nhat
dinh.
+ Can thiét phai tinh cac dia chi hiéu dung vi khong cé nhiéu cach dinh vi.
+ Tap lénh c6 it 1énh nén cac 1énh khong c6 san phai dugc thay thé bang mot
chudi 1énh ctia bo xtr 1y RISC.

> Cac chuong trinh dich gip nhiéu khé khan vi ¢6 it 1énh lam cho c6 it lwa
chon dé dién dich cac cau trac cia chuong trinh gbc. Sy cting nhic cua ky
thuat 6ng dan ciing gay kho khan.

> C6 it 1énh trg gitip cho ngdn ngir cap cao.

Cac b xur Iy CISC tro giup manh hon cac ngén ngir cao c~ép nho c6 tap 1énh
phtrc tap. Hang Honeywell da ché tao mot may c6 mot Iénh cho moi dong tir ctia ngén
ngir COBOL.

Céc tién bo gan day cho phép xép dit trong mot vi mach, mot bo xir Iy RISC
nén va nhiéu toan tr chuyén dung.

Thi dy, bo xir 1y 860 cua Intel bao gdbm mot bo xir Iy RISC, bd 1am tinh véi cac
so 1é va mot bd tao tin hi€u do hoa.

3. Ma Iénh
Muc tiéu:nam dwoc 1énh may,hiéu dwoc ma 1énh
3.1. Khai niém lénh may, ma Iénh
Mot 1énh mé ta bang ma nhi phan c6 thé dai tir 1 dén 6 byte. Cau trtic chung
cua mdt Iénh bao gom:
Ma 1énh Toén hang
M3 1énh nham xac dinh twong tmg véi 1énh 13 hoat dong hay thao tac nao can
duoc thuc hién.

Céc toan hang 1a dbi tuong duoc xu 1y bai 1énh.

Vi du: Trong 1énh MOV AX,BX thi MOV la ma 1énh, xac dinh day la 1énh
chuyén dir liéu. AX,BX x4c dinh toan hang dugc xu ly boi 1€nh.

Tuy theo tirng 1énh ma d6 dai cua no6 co su khac nhau.

39



3.2. Tap lénh

Mdi bd xtr 1y c6 mot tap 1é€nh xac dinh. Tap 1énh thuong c6 hang chuc dén hang
tram 1énh. Mdi 1énh 13 mot chudi nhi phan ma bo xur 1y hiéu dugce dé thuc hién mot
thao tac xac dinh

Céc 1énh duoc mo ta bang ki hiéu goi nhd.

a) Cdc kiéu thao tdc

* Gan tri

Viéc gan tri, gém ca gan tri cho biéu thtrc s hoc va logic, dugc thuc hién nho
mét sb 1énh ma may. Cho cac kién trac RISC, ta c¢6 thé néu lén cac 1énh sau :

- Lénh bd nho
LOAD Ri, M (dia chi) ; M[dia chi] «— Ri :nap dir li¢u.
STORE Ri, M(dia chi); Ri < M][dia chi] : Cat dir liéu.
Dia chi dugc tinh tuy theo kiéu dinh vi duogc dung.
- Lénh tinh toan sd hoc: tinh toan s6 nguyén trén nodi dung cua hai thanh ghi Ri, Rj va
xép két qua vao trong Rk:
ADD (cong)
ADDD (cong sb c6 ddu cham dong, chinh xac kép)
SUB (trtr)
SUBD (trir s6 ¢6 ddu cham dong, chinh xac kép)
MUL (nhan)
DIV (chia)
- Lénh logic: thuc hién phép tinh logic cho tirng bit mét.
AND (Iénh VA)
OR (1énh HOAC)
XOR (1énh HOAC LOAI)
NEG (1énh lay s bu 1)
CTTTTT === __"1TT9

fal Laogical right shift

A S N S N i N i N . T e e LY
LI I I [ 1 = o o L 1 1
ih) Laogical Lefitshif
P W W P Y
ST T T 11 == 1

fo) Arithmmetic right shif

g‘\ A e N T N " W o ﬁﬁ h’___ a

(st | I | | - - -

dd i Aarithmetic el shif

e e

fe) Right totate

e N e N N - -
. r rr rro--- F T 1

() Left motat e

Hinh 2.5: Minh hoa lénh dich chuyén va quay vong
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- Cac 1énh dich chuyén sé hoc hoic logic (SHIFT ), quay vong (ROTATE) ¢6 hoic
khong c6 sb giit & ngd vao, sang phai hodc sang trai. Cac 1énh nay duogc thuc
hién trén mot thanh ghi va két qua luu giit trong thanh ghi khac. S6 lan dich
chuyén (mdi 1an dich sang phai hodc sang trai mét bit) thuong duoc xac dinh
trong thanh ghi thir ba. Hinh 2.5 minh hoa cho cac 1é€nh nay.
Cho cac kién tric kiéu RISC, ta c6 :

SLL (shift left logical : dich trai logic)

SRL (shift right logical : dich phai logic)

SRA (shift right arithemtic : dich phai sé hoc)

* Lénh c6 diéu kién
Lénh co diéu kién co dang :
Néu <diéu kién> thi <chudi lénh 1> néu khéng <chudi lénh 2> (IF
<condition> THEN <instructions1> ELSE <|nstruct|on32>)

Lénh nay budc phai ghi nhd diéu kién va nhay vong néu diéu kién duoc thoa.
a) Ghi nhé diéu kién .

B6 lam tinh ALU cung cap két qua o ngd ra tuy theo cac ngé vao va phép tinh
can 1am. N6 ciing cho mdt sb thong tin khac vé két qua dudi dang cac bit trang thai.
C4c bit nay 1 nhiing dai luong logic PUNG hoic SAIl (Hinh 2.6).

Trong cac bit trang thai ta co bit dau S (Sign - Ping néu két qua am), bit
trac nghiém zero Z (Zero - Pung néu két qua bang khong), bit tran OVF (Overflow)
PUNG néu phép tinh sé hoc lam thanh ghi khong du kha ning luu trit két qua,
bit s6 gitt C (carry) DPUNG néu sb gitt d ngi ra 1a 1 .... Cac bit trén thuong duoc goi
14 bit ma diéu kién.
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Toan hang .
ALU
Két
Bit S
To4n hang BitZ
g Bit OVF
BitC

Hinh 2.6: Bit trang thai ma ALU fao ra
C6 hai k¥ thuat co ban dé ghi nhé cac bit trang thai:
Cdch thir nhdt, ghi cac trang thai trong mot thanh ghi da dung.
Vi du 1énh CMP Rk, Ri, Rj

Lénh trén s& lam phép tinh trir Ri - Rj méa khong ghi két qua phép trir, ma lai ghi
cac bit trang thai vao thanh ghi Rk. Thanh ghi nay dwoc dung cho mét 1énh
nhay co6 diéu kién. Piém loi cta ki thuat nay 1a gitp luu trit nhiéu trang thai sau
nhiéu phép tinh dé dung vé sau. Piém bat loi 1a phai dung mot thanh ghi da dung dé
ghi lai trang thai sau mdi phép tinh ma s6 thanh ghi nay lai bi gi6i han & 32 trong
cac bo xu ly hién dai.

Cach thir hai, 1a dé cac bit trang thai vao mot thanh ghi dic biét
goi la thanh ghi trang thai. Van dé luu giit ndi dung thanh ghi nay dugc giai
quyét bang nhiéu cach. Trong kién trac SPARC, chi ¢6 mot s6 gidihan 1énh
duoc phép thay d6i thanh ghi trang thai vi du nhu 1énh ADDCC, SUBCC
(cac 1€énh nay thuc hi€n cac phép tinh cong ADD vaphép tinh tror SUB va
con lam thay d6i thanh ghi trang thai). Trong kién trac PowerPC, thanh ghi
trang thai duogc phan thanh 8 trudng, mdi trudng 4 bit, vay 1a thanh ghi da
phan thanh 8 thanh ghi trang thai con.

b) Nhdy vong

Cac 1énh nhay hodc nhay vong co diéu kién, chi thuc hién l1énh nhay khi

diéu kién duoc thoa. Trong truong hop nguoc lai, viéc thuc hién chuong trinh
dugc tiép tuc voi 1énh sau d6. Lénh nhay xem xét thanh ghi trang thai va chi nhay néu
diéu kién néu 1én trong lénh 13 dung.

Chung ta xem mdt vi du thuc hién 1énh nhay c6 diéu kién.

Gia str trang thai sau khi bo xu 1y thi hanh mot tac vu, duoc luu trir trong thanh
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ghi, va bo xt 1y thi hanh cac 1énh sau : ‘
1. CMP R4, R1,R2 : So sanh R1 va R2 bang cach trir R1 cho R2 va luu

gitlr trang thai trong R4
2. BGT R4, +2 : Nhay bo 2 1énh néu R1 > R2
3. ADD R3, RO, R2 : RO c6 gia tri 0. Chuyén noi dung ctia R2 vao R3
4. BRA +1 : nhay bé 1 1énh
5. ADD R3, RO, R1 : chuyén ndi dung R1 vao R3

6. Lénh ké
Néu R1 > R2 thi chudi 1énh duoc thi hanh 1a 1, 2, 5, 6 dwgc thi hanh, néu
khong thi chudi Iénh 1, 2, 3, 4, 6 dugc thi hanh.
Chuoi cac Iénh trén , trong do c6 2 I¢nh nhdy, thuc hién cong vi¢c sau day :
Néu R1 > R2 thi R3 = R1 néu khong R3 = R2
Cac 1énh nhay lam tdc d6 thi hanh 1énh cham lai, trong cac CPU hién dai dung
ky thuat ong dan. Trong mot vai bd xir Iy nguoi ta ding 1énh di chuyén cé diéu
kién dé tranh dung 1énh nhay trong mot vai truong hop. Thi du trén ddy co thé
duoc viét lai ;
1. CMP R4, R1, R2 : So sanh R1 va R2 va dé cac bit trang thai trong R4.
2. ADD R3, RO, R2 : Di chuyén R2 vao R3
3. MGTR4,R3,R1 : (MGT : Move if greater than). Néu R1 > R2 thi di chuyén
R1 vao R3

* Vong lap
Cac 1énh vong lip co thé duoc thyc hién nho 1énh nhay co diéu kién ma ta
da ndéi ¢ trén. Trong truong hop nay, ta quan ly sO lan 1ap lai bang mot bo dem
vong ldp, va nguoi ta kiém tra bo dém nay sau mdi vong lip dé xem da du sb
vong can thuc hién hay chua.
B6 xur Iy PowerPC c6 moét 1énh quan ly vong lap
BNCT Ri, do doi
Véi thanh ghi Ri chtra s6 1an 13p lai. Lénh nay lam cac cong viéc sau:
Ri:=Ri-1
Néu Ri <> 0, PC := PC + d6 doi. Néu khong thi tiép tuc thi hanh lénh ké.

* Tham nhap b6 nhd ngin xép
Ngén xép 1a mét to chirc b nhé sao cho ta chi co thé doc mot tur & dinh ngan
xép hodc viét mot tir vao dinh ngin xép. Dia chi cua dinh ngan xép duoc chira
trong mot thanh gh1 dac biét g01 1a con tré ngin xép SP (Stack Pomter)
Ung voi cdu tric ngin xép, ngudi ta ¢ 1énh viét vao ngin xép PUSH va 1énh
lay ra khoi ngan xép POP. Cac Iénh nay van hanh nhu sau:
- Cho 1énh PUSH
SP :=SP +1
M (SP) := Ri (Ri la thanh ghi can viét vao ngin xép)
- Cho Iénh POP
Ri := M(SP) (Ri la thanh ghi, nhan tir 1y ra khoi ngin xép)
SP:=SP-1
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Trong cac bd xir Iy RISC, viéc viét vao hoic lay ra khoi ngan xép dung
cac 1¢énh binh thuong. Vi du thanh ghi R30 la con tr6 ngan xép thi viéc viét vao ngan
xep duoc thuc hién bang cac 1énh:

ADDI R30, R30, 4 ; tdng con tr6 ngdn xep 1én 4 vi tir dai 32 bit
STORE RIi, (R30) ; . Vibt Ri vao dinh ngin xép

Viéc léy ra khéi ngan Xép duoc thuc hién bang cac lénh :

LOAD Ri, (R30) ; lay sé liéu & dinh ngan xép va nap vao Ri
SUBI R30, R30,4 ; gldm con tré ngan xép bét 4

* Cac thu tuc

Cac thu tuc dugc goi tu bat cr noi nio cua chwong trinh nhd 1énh
goi thu tuc CALL. Pé khi chdm dut viéc thi hanh thu tuc thi chuong trinh
goi duogc tlep tuc binh thudng, ta can luu gitr dia chi tr vé tirc dja chi cua 1énh
sau 1énh goi thu tuc CALL. Khi chim dut thi hanh tha tuc, 1énh tro vé
RETURN nap dija chi tr& vé vao PC.

Trong cac kién triic CISC (VAX 11, 80x86, 680x0), dia chi tro vé duoc
gilt & ngan x&p. Trong cac kién trac RISC, mot thanh ghi dac biét (thuong 1a
thanh ghi R31) duoc dung dé luu gitt dia chi tré ve.

Lénh goi thu tuc 1a mot 1énh loai JMPL Ri, 1énh nay lam cac tac vu: R31

:= PC ; dé dia chi trd vé trong R31
PC:=Ri ;nhay t6i dia chi cia thu tuc nam trong thanh ghi Ri

Lénh tré vé khi chdm dut thu tuc 1a JMP R31, vi thanh ghi R31 chira dia

chi trg vé.

Viéc dung mot thanh ghi dac biét dé luu trir dja chi trd vé 1a mot giai
phap chi ap dung cho cac thu tuc cudi cung, nghia la cho thu tuc khong goi thu
tuc nao ca. Pé co thé cho cac thu tuc co6 theé goi mot thu tuc khéc, ta ¢6 hai giai phap:

Gidi phdap 1: c6 nhiéu thanh ghi dé luu trir dja chi tro vé

Gidi phdap 2: luu gitt dia chi trd vé ¢ ngan xép.

Viéc goi thu tuc c6 thé duoc thuc hién bﬁng chudi Iénh sau day :
ADDI R30,R30,4 ;R30 1a con tro ngan xép
STORE R31, (R30) ; luu giir dia chi trd vé
JMPL Ri ; goi thu tuc

Nguoi ta ding chudi 1énh sau day dé trd vé chuong trinh goi :
LOAD R31, (R30) ; phuc héi dia chi tro vé
SUBI R30, R30,4 ; cap nhat con tré ngin xép
JMP R31 . trd vé chuong trinh goi
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Addresses

Main Memory

4000 l
Main
4100 CALL Procl r +,
4101 Program
v
A6100 CALL Proc2 4 -
4601 Procedure l
4650 CALL Proc2 Procl
4651 <
~
RETURN l/
4500
Procedure
Proc2
RETURN Y
{a) Callsand returns (b} Execution sequence
4601 dhs51
4101 41 410 4101 4101
{2) Initial stack () After ic) Inidal {d) After e After i) After (@) After
whichis CALL Procl CALL Proc? RETURN CALL Proc? RETURN RETURN

Hinh 2.7: Goi thii tuc va tro vé khi thue hién xong thii tuc

Viéc truyén tham sb tir thu tuc goi dén thu tuc bi goi ¢b thé thuc hién bﬁng
cach dung cac thanh ghi cia bo xur ly hoac dung ngan x&p. Néu so0 tham so can
truyén it, ta dung céc thanh ghi.
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C) Tép Iénh ciia bj xir Iy 8086/8088
* Chip 8086

Chip 8086 bit dau duoc phit trién tir ndm 1978 va dua ra thi truong ndm 1980.
bay 1a bo xtr 1y 16 bit, cac thanh ghie bén trong 16 bit va n6 xtr 1y 16 bit s6 li€u cung
mot lac.

* chip 8088
Ra doi sau chip 8086, n6 co ciu tric bén trong va tap 1énh hoan toan gidng
8086, chi khac & kénh truyén so6 li¢u vai thé gidi bén ngoai.

Tap 1énh cua cac bo xu ly 8086/8088 chi co thé 1am cac phép tinh s6 hoc véi
s6 nguyén, khong thue hién dugc cac phép tinh sO hoc voi s6 dau phay dong (sb
thue) mot cach truc tiép. Khi can lam céc phép tinh s6 hoc vdi s6 dau phay dong thi
c6 thé st dung giai phap phan mém, bang cach lap cac chuong trinh con. Day la giai
phép duoc dung nhiéu nhét, chuong trinh con ¢6 ,the tao ra cac két qua du phay
dong bdi cac phép tinh logic va s6 hoc trén cac so6 nguyén.

CAU HOI VA BAI TAP
1. Céac thanh phan ctia mot méy tinh.
. Su khac biét gitta CPU RISC va CPU CISC?

2

3. Neéu khai ni¢m ma I¢nh, I¢nh may.
4. Cho vi du minh hoa 161 goi thu tuc.
5

Trinh bay tap Iénh cia b xtr 1y 8086/8088.
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/7
0’0

CHUONG 3: TO CHUC BO VI XU LY
GIOI THIEU CHUONG 3

Chuong 3 1a phan 1y thuyét cac kién thire to chire bo xir 1.

/7
0’0

MUC TIEU CHUONG 3

Sau khi hoc xong phan nay, ngudi hoc ¢ kha ning:

>

>

>

Vé kién thaic:

Hiéu duoc nhiém vu va cach td chirc duong di cua dir li€u trong bd xur 1y
Hiéu nguyén tic van hanh cua bo diéu khién mach dién tor

Hiéu nguyén tic van hanh cua bd diéu khién vi chuong trinh

Hiéu nhiém vy cua ngat

Hiéu duoc tién trinh thi hanh 1énh ma may

Biét mot s6 ki thuat xtr Iy thong tin: 6ng dan, siéu ong dan

Vé ky ning:

Nhan biét dugc cach to chire duong di caa dir liéu trong bd xu 1y
Nhan biét duoc nguyén tdc van hanh cua bo xtr Iy

Nhan biét duoc mot s6 ky thuat xtr Iy thong tin: 6ng dan, siéu 6ng dan.
Vé néng luc tw chii va trdch nhiém:

Y thirc dugc tim quan trong va y nghia thuc tién cia to chirc bo xur 1y trong nghién

clru may tinh.

Tich cuc, chu dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc.

X/
0.0

R/
0’0

PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 3

Déi voi ngudi day: st dung phuong phép giang giang day tich cuc (dién giang, van
dap); yéu cau nguoi hoc thuc hién tra 161 cau hoi va bai tap Chuong 3 (ca nhan hoac
nhom).

Péi Vi nguoi hoc: chu dong doc trude gido trinh (Chuong 3) trudce budi hoc; hoan
thanh day du bai tap Chuong 2 theo ca nhan hodc nhém va ndp lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 3

» Phong hoc chuyén mon hoa/nha xwong:

- Phong hoc 1y thuyét, thyc hanh dugc trang bi hé thong dén di anh sang.
- Ban ghé cho sinh vién.

- Ban ghé gi4o vién, bang, phan.
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Trang thiét bj mdy méc:

- May tinh, may chiéu

Hoc liéu, dung cu, nguyén vit liéu:

- Gi4o 4n, bai giang.

- Gido trinh ndi bd va céc tai liéu giang day khac hd trg bai giang

Cic diéu Kign khdc: Khong co

KIEM TRA VA PANH GIA CHUONG 3

Noi dung:

Kién thirc: Kiém tra va danh gid tit ca ndi dung da néu trong muc tiéu kién thirc
K nang: Panh gia tat ca noi dung da néu trong muc tiéu ki nang.

Ning Iyc tu chil va trach nhiém: Trong qua trinh hoc tap, ngudi hoc can:
+ Nghién ciru bai trude khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day du thoi lugng mon hoc.

+ Nghiém tac trong qua trinh hoc tép.

Phwong phap:

v’ Piém kiém tra thuong xuyén: Khong co

v’ Kiém tra dinh ky: 01 bai kiém tra (Tréc nghiém + Tu luan)
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NQOI DUNG CHUONG 3
1. So dd khoi ciia bp xir 1y
Muc tiéu:nam duoc so a"oi kho{i cdc phan thanh bén trong bg xu Iy
Mot b phan khong thé thi€u doi véi bat ky may tinh nao d6 1a bo vi xtr 1y, b phan
diéu khién moi hoat dong ctia may tinh. Lich st phat trién cac thé hé may vi tinh gin
lién v&i su phat trién cac vi xir Iy nhir: 8088, 80286, 80386, 80486, Pentium. .. Trong
cac may tinh ¢4 nhan thuong chi st dung 1 vi xtr ly, day chinh 1a trung tam xu 1y thong
tin va phat ra cc tin hiéu diéu khién. Do vay, chirc ning ciia vi xir 1y & day ciing chinh
la CPU (Control Processing Unit).
Trudce khi tim hiéu cau tric cia mot CPU, chiing ta hiy xem xét k§ hon cac budc
ma CPU can lam khi thuc hién mot 1€nh. D6 1a:
- Nhan 1énh: CPU nhan Iénh tir bd nhd.
- Dich 1énh: La budc d¢& CPU giai ma xem cong viéc cu thé phai thuc hién 1a gi dé
tuong img v6i Iénh da duoc nhan.
- Nhan dit liéu: Budc nay 1a can thiét khiyeeu cau cta 1énh phai xir 1y dir liéu tir
noi khac nhu b nhé hay cac Module /O (dé két n6i véi cac thiét bi bén ngoai).
- Xu 1y dit liéu: Bude nay dugce thyc hién khi yéu cau cua lénh phai xtr 1y dir licu
nhan duoc.

- Ghi dir liéu: Bude ndy thuong 13 can thiét & CPU luu két qua thuc hién
ra bd nhd hay Module 1/0.

- Vi mot loat nhiém vu ma CPU can phai thuc hi¢n ¢ trén, chiing ta théy
rang bén trong CPU phai ¢6 don vi diéu khién CU (Control Unit) dé diéu khién
hoat dong chung cuia n6. Bén canh do, phai c6 bo phan xu ly dir liéu dé thuc hién
cac phép tinh s6 hoc va 16gic, day chinh 1a don vi s6 hoc va 16gic ALU (Arithmetic
and Logic Unit). Mot bo phan khong thé thiéu trong CPU 14 tap cac thanh ghi bén
trong (registers), noi luu trit va xtr Iy thong tin. Xuat phat tir 6 ma cac CPU déu
c6 so d6 khéi biéu dién nhu hinh dudi day:
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DPon vi diéu Pon vi s0 Tép
) (RF).

Bus bén trong

Pon vi ghép nédi bus (BIU)
AN A ]
I
Bus Qiéu Bus dit Bus dia
khién liu chi

Hinh 3.1: So dé khoi chung ciia CPU
2. Puong din dir liéu
Muc tiéu: Hiéu duoc nhiém vu va cdch té chire dwong di cua dir liéu trong bo xur
ly
1.1. Céc thanh phan dwong dan dir liéu

Phan duong dan dit liéu gom:

o Pon vi s6 hoc va 16gic (ALU: Arithmetic and Logic Unit).

o Cac mach dich

o Cac thanh ghi

o Céc dudng nbi két cac bo phan trén.

Phan nay chira hau hét cac trang thai ctia bo xir Iy. Ngoai cac thanh ghi tong
quat, phan duong din dit liéu con chtra thanh ghi dém chuong trinh (PC: Program
Counter), thanh ghi trang thai (SR: Status Register), thanh ghi dém TEMP
(Temporary), cac thanh ghi dia chi bd nhé (MAR: Memory Address Register),
thanh ghi s liéu bd nhd (MBR: Memory Buffer Register), bd da hop (MUX:
Multiplexor), ddy 1a diém cudi cua cac kénh dir liéu - CPU va b nhd, véi nhiém
vu 1ap thoi biéu truy cdp bd nhd tir CPU va céc kénh dir liéu, hé thong bus ngudn (S1,
S2) va bus két qua (Dest).

1.2. Nhiém vu ciia dwong din dir liéu

Nhiém vu chinh cua phﬁn duong dan dir liéu 1a doc cac toan hang tur cac
thanh ghi tong quat, thuc hién cic phép tinh trén toan hang nay trong bo 1am tinh
va luan Iy ALU va luu trit két qua trong cac thanh ghi tong quat. O ngd vao va ngi ra

cac thanh ghi tong quat c6 cac mach chdt A, B, C. Thong thudng, sd luong cac
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thanh ghi tong quat 1a 32.
Phan duong di cta dit liéu chiém phan nira dién tich cia bo xir Iy nhung 1a
phan d& thiét ké va cai dat trong bo xtr 1y

BO XWFLY
BLUS 51 52 BUS DEST
MNg# vao
Mpd ra
B
Q0 Ngi vao
-
D |
é :
Diy cde | -
U et g
| R ¥
i~ & 1 1= l&
ﬁ - § TEMP I p
]{.‘ + PC * »
N

Ngd vio d&ligu |
BO NHO TRONG
Dja chi
Nt ra die lign

!

Hinh 3.2: Té chirc ciia mét xit Iy dién hinh
(Cac dwong khong lién tuc la cac dwong diéu khién)
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3. B§ diéu khién
Muc tiéu: Hiéu nguyén tac van hanh cia bg diéu khién mach dién tir
Hiéu nguyén tic van hanh cia b diéu khién vi chwong trinh

3.1. Chirc niing bd diéu khién
— Diéu khién nhan 1énh tir bd nhé dua vao thanh ghi 1énh
— Tang ndi dung ciia PC dé tré sang 1énh ké tiép
— Giai ma 1énh d3 duoc nhan dé xac dinh thao tac ma lénh yéu cau
— Phat ra cac tin hiéu diéu khién thuc hién 1énh
— Nhén céc tin hiéu yéu cau tir bus hé thdng va dap tmg véi cac yéu cau do.

Bo diéu khién tao cac tin hiéu diéu khién di chuyén sd liéu (tin hiéu di chuyén
s6 liéu tir cac thanh ghi dén bus hodc tin hiéu viét vao cac thanh ghi), diéu khién céc
tac vu ma cac bo phan chirc ning phai 1am (diéu khién ALU, diéu khién doc va viét
vao by nh¢ trong...). Bo diéu khién cling tao cac tin hi¢u gitp cac 1énh dugc thyc hién
mét cach tuan tu.

3.2. Cac phuong phap thiét ké bo diéu khién

3.2.1. B diéu khién vi chwong trinh (Microprogrammed Control Unit)

Thanh ghi lénh

'Cac tin hiéu |

\diéu kheén ti | : T VR
. 4 £ B& giai mi

B he tl 1
- T%S:f":::lzcl‘n_‘g: Mach day
1 Clock | »
\"Cdc s — —— Thanh ghi dia
b oo . - chi+i lenh
Bonha vi

chwong trinh

Vi Il
lénh Thanh ghi dém
tiep vi lénh

{l

& giai mi vi lénh

\ v

I==S-~ ___| _________

t Cactm !lCactm 111-:u,
! hiéu dicu :: diéu khién !

' khién bén ,.Iien Bus hé,
,trmlg IEP‘U.u thong i

___________________

Hinh 3.3: Nguyén tic van hanh ciia bo diéu khién dimg Vi chwong trinh
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— B nhé vi chuong trinh (ROM) luu trit cac vi chuong trinh (microprogram)
— MOt vi chuong trinh bao gdm cac vi 1énh (microinstruction)

—  MBOi vi 1énh ma hoa cho mot vi thao tac (microoperation)

—  Dé hoan thanh mét 1énh can thuc hién mot hodc mot vai vi chuong trinh

—  Tbc d6 cham

3.2.2. B diéu khién dung mach dién tir

Pé hiéu duge van hanh cia bd diéu khién mach dién tu, chung ta xét dén mé ta
vé Automate trang thai hiru han: ¢6 nhiéu hé thong hay nhiéu thanh phdn ma & mdi
thoi diém xem xét déu c6 mot trang thai (state). Muc dich cuia trang thai 1a ghi nhé
nhimg gi ¢6 lién quan trong qua trinh hoat déng ctia hé thong. Vi chi c6 mot sb trang
thai nhat dinh nén noi chung khong thé ghi nhé hét toan bo lich sir ctia hé théng, do
vay no phai dugc thiét ké can than dé ghi nhd nhiing gi quan trong. Uu diém cua hé
thong (chi c6 mot s6 hitu han cac trang thai) d6 1a c6 thé cai dat hé théng vi mot luong
tai nguyén ¢ dinh. Chéng han, ching ta co thé cai dat Automate trang thai hiru han
trong phan ctng may tinh ¢ dang mach dién hay mot dang chuwong trinh don gian,
trong d06, n6 c¢6 kha ning quyét dinh khi chi biét mot lwong gisi han dir liéu hoic bang
cach dung vi tri trong doan ma 1énh dé dua ra quyét dinh.

/” o an - Diy diéu khién
Bd diéu khién dimg mach din \\

Automate

Ngidra )
— -
trang théi hitu han Budmg di

B —™ T
— dir liéu
\_ —™

FYYTYTYY

{
l

YYYY

Trang —_—
Thii —™

A forng -
lai e

Xung
&

Trang tha: .
Negd vao T nhip

\- J

Hinh 3.4: Nguyén tdc van hanh cia bo diéu khién dung mach dién tir

Hinh 3.4 cho thay nguyén tac ciia mot bo dicu khién bang mach dién. Cac dudng
diéu khién ctia phan dudng di s6 liéu 1a cac ngi ra cia mot hodc nhiéu Automate trang
thai hitu han. Cac ngd vao ciia Automate gdm c6 thanh ghi 1énh, thanh ghi nay chua
1énh phai thi hanh va nhitng thong tin tir bd duong di sd liéu. Ung voi céu hinh cac
duong vao va trang thai hién tai, Automate sé cho trang thai tuong
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lai va cac duong ra tuong ung vai trang thai hi¢n tai. Automate duogc cai dat dudi dang
1a mot hay nhiéu mach mang logic 1ap trinh duoc (PLA: Programmable Logic Array)
hodic cac mach logic ngau nhién.

K¥ thuat diéu khién nay don gian va hitu hiéu khi cac 1énh c6 chiéu dai c6
dinh, c6 dang thtrc don gian. N6 duoc ding nhiéu trong cac bd xtr Iy RISC.
4. Tién trinh thue hién 1énh may

- Muc tidu: Hiéu duoc tién trinh thi hanh lénh ma mdy

Viéc thi hanh mot 1énh ma may c6 thé chia thanh 5 giai doan:
— Doc Iénh (IF: Instruction Fetch)
— Giai ma Iénh (ID: Instruction Decode)
— Thi hanh 1&énh (EX: Execute)
— Tham nhap bd nhd trong hodc nhay (MEM: Memory access)
— Luu trit két qua (RS: Result Storing).
Madi giai doan dugc thi hanh trong mot hodc nhiéu chu ky xung nhip.

4.1. Poc Iénh
MAR «— PC
IR — M[MAR]

Thanh ghi PC chita dia chi 1énh tiép theo

Pia chi chuyén vao thanh ghi MAR

Dia chi dua 1én bus dia chi

Pon vi diéu khién yéu cau doc bd nhd

Két qua dua lén data bus, sao chép vao thanh ghi MBR, dwa vao thanh ghi IR

CPU

PC ———>MAR >

K= Memory
L Control :>

Unit

vV

IR k7——]MBR

Address Data Control

Bus Bus Bus
MBE = Memory bulfer register
MAR = Memaory address register
IR = Instruction register
PC = Program counter

Hinh 3.5:So' do mé ta qua trinh doc lénh
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4.2. Gidi ma I¢nh
— Lénh tir thanh ghi 1énh IR dugc dua dén don vi diéu khién
— Pon vi diéu khién tién hanh giai ma 1énh dé x4c dinh thao tac phai thyc hién
— Giai ma 1énh x4y ra bén trong CPU

4.3. Thi hanh 1énh
— C6 nhiéu dang tuy thudc vao 1énh
— C6 thé la:
v" Doc/Ghi bd nhé
Vao/Ra
Chuyén giira cac thanh ghi
Thao tac s6 hoc/logic
Chuyén diéu khién (r& nhanh)

RS

4.4. Tham nhap bo nh¢ trong
Giai doan nay thuong chi dugc dung cho cac 1énh nap dit li€u, luu dir li¢u va
1énh nhay.
Nhan dir lieu truc tié’p.'
—CPU @dua dia chi cua toan hang ra bus dia chi
— CPU phat tin hiéu diéu khién doc
— Toan hang duoc doc vao CPU
— Tuong tu nhu nhan 1énh

Nhdén dir liéu gidn tiép:

CPU
MAR >
—{ —
— M
—t=
Ban v
diéu khién — > [V| Bonhe
1 ||
MBR | —
MAR: Thanh ghi dia chi bé nhd Bﬁs Em_f‘- E_ES
MBR: Thanh ghi dém b nhd dia dir diu

. chi liéu khién ,
Hinh 3.6: So do ta nhan todan hang gian tiep
Qua trinh nhan dir liéu gian tiép:
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— CPU dua dia chi ra bus dia chi

— CPU phat tin hiéu diéu khién doc

— NOo6i dung ngan nhé duoc doc vao CPU, d6 chinh 1a dia chi cua toan hang
— bia chi nay dugc CPU phat ra bus dia chi dé tim ra toan hang

— CPU phat tin hiéu diéu khién doc

— Toan hang dugc doc vao CPU

4.5. Luu trir két qua
Rd «— Nga ra ALU hodc Rd «— MBR

B CPU dua dia chi ra bus dia chi
B CPU dua dir liéu can ghi ra bus dir liéu
B CPU phat tin hiéu diéu khién ghi
B D liéu trén bus dir liéu dugc copy dén vi tri xac dinh =» Luu trit két qua trong
thanh ghi dich.
CPU
MAR &
L S i Y
— 1
—
ity = A oo
I Y
—
MER =
MAR: Thanh ghi dia chibg nhd Bus Bus Bus
MBR: Thanh ghi dém b4 nhél dia dir diéu

chi  ligu khién

Hinh 3.7: So' d6 mé td qud trinh lwu két qua

CAU HOI VA BAI TAP
1. Céc thanh phan va nhiém vu ctia duong di dir liéu?
2. Thé nao 1a ngit quing? Cac giai doan thuc hién ngét quing ctiia CPU.
3. V& hinh dé mé ta ky thuat 6ng dan.
4. Céac kho khan trong k¥ thuat 6ng dan va cach giai quyét khé kha
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CHUONG 4: HE THONG NHO

< GIOI THIEU CHUONG 4

Chuong 4 1 phan 1y thuyét cac kién thirc vé hé théng nho.
< MUC TIEU CHUONG 4

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:

>

>

>

Vé kién thiic:

Hiéu duoc cac cép bo nhd va cach thirc van hanh cua cac loai bo nhd

Trinh bay duoc hi¢u nang hoat dong cua céac loai bd nhé

Vé ky ning:

Nhan biét dugc cac loai bd nhé

banh gia duoc hiéu nang hoat dong ctia cac loai bd nhd

\Vé ning luc tw chii va trach nhigm:

Y thirc dugc tim quan trong va y nghia thyc tién cua hé thong nhé trong nghién

clru may tinh.

Tich cuc, chu dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc.
< PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 4

Déi voi ngudi day: st dung phuong phép giang giang day tich cuc (dién giang, van
dap); yéu cau nguoi hoc thuc hién tra 161 cau hoi va bai tap Chuong 4 (ca nhan hoac
nhém).

Péi V6i nguoi hoc: chu dong doc trude gido trinh (Chuong 4) trudce budi hoc; hoan
thanh day du bai tap Chuong 4 theo ca nhan hodc nhém va ndp lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 4
Phong hoc chuyén mon hoa/nha xwong:
- Phong hoc 1y thuyét, thyc hanh dugc trang bi hé thong dén di anh sang.
- Ban ghé cho sinh vién.
- Ban ghé gido vién, bang, phan.
Trang thiét bj mdy méc:
- May tinh, may chiéu
Hoc liéu, dung cu, nguyén vit liéu:
- Gi4o an, bai giang.
- Gido trinh ndi bd va cac tai lidu gidng day khac hd trg bai giang
Cdc diéu kién khdc: Khong co
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\

AN

KIEM TRA VA DANH GIA CHUONG 4

Noi dung:

Kién thirc: Kiém tra va danh gid tit ca ndi dung da néu trong muc tiéu kién thirc
K¥ ning: Danh gia tit ca ndi dung dd néu trong muc tiéu ki ning.

Nang luc tu cha va trach nhiém: Trong qua trinh hoc tap, nguoi hoc can:
+ Nghién ctru bai trude khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day du thoi lugng mon hoc.

+ Nghiém tac trong qua trinh hoc tap.

Phwong phap:

Diém kiém tra thudong xuyén: Khong co

Kiém tra dinh ky: Khong c6
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NOQI DUNG CHUONG 4
1. Phan loai by nhé

Muc tiéu: Hiéu duoc cac cdp bo nhé va cach thirc van hanh

1.1. Phan loai by nhé theo phwong phap truy nhap

B6 nhé chira chuong trinh, nghia la chira 1énh va s6 liéu. Nguoi ta phan biét bo
nhé theo truy nhap nhu sau:

- Bo nhé truy nhap ngay nhién: Py 1a loai bd nhd ma khi ta mudn truy nhap
dén mot phan tir bat ky cta no, khong can phai truy nhap 1an luot qua tat ca cac phan
tor ding trude nd. Chinh vi vy ma thoi gian truy nhap dén cac phan tir nhd trong
truong hop nay khong phu thude vao vi tri cua cac phan tr nhé (dia cung,...).

- B0 nho truy nhap tuan tu: DAy 1 loai bo nhé ma khi chung ta mudn truy nhap
dén mot phan tir bat ky ctia n6 thi phai truy nhap 1an luot qua tit ca cac phan tir nhé
trudc no.

1.2.Phan loai theo doc ghi ctiia by nhé

Tuy theo chtic ning ma bd nhé co thé c6 nhitng kha nang doc/ghi thong tin
khéac nhau.

- C6 nhiing loai bd nhd chi c6 thé doc thong tin tir chung ma khong thé ghi
thong tin ra chung thuong goi la ROM (Read Only Memory).

- C6 nhiing loai bo nhé vira c¢6 thé doc thong tin lai vira c6 thé ghi thong tin ra
ching, thuong goi la RAM (Random Access Memory).

2. Cac loai bd nhé ban din
Muc tiéu: Nam dwoc dic diém va cdc logi bé nhé ban dan. Biét t6 chire chip nho va
cdch tang dung lwong bo nho.

2.1. ROM (Read Only Memory)

2.1.1. Pic diém ROM

B6 nhé chi doc ROM ciing duge ché tao bang cong nghé ban dan. B6 nhé ma
cac phan tr nhd ctia nd co trang thai c6 dinh, thong tin luu giir trong ROM ciing ¢6
dinh va tham chi khong bi mat ngay ca khi mat dién. Chuong trinh trong ROM dugc
viét vao luc ché tao nd. ROM 1a bo nhd khong kha bién .

Luu trir cac thong tin sau:

Thu vién cac chuong trinh con

Céc chuong trinh diéu khién hé théng (BIOS)
Céc bang chuirc nang

Vi chuong trinh

2.2.2. Cac loai ROM
= ROM mit na: thong tin duoc ghi khi san xuat, rat dit.
s PROM (Programmable ROM): Can thiét bi chuyén dung dé ghi bang
chuong trinh =» chi ghi dugc mét lan.
= EPROM (Erasable PROM): Can thiét bi chuyén dung dé ghi bing
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chuong trinh = ghi dugc nhiéu 1an. Trudc khi ghi lai, x6a bang tia cuc
tim.

= EEPROM (Electrically Erasable PROM): Co thé ghi theo ting byte, x0a
bang di¢n. , ‘

= Flashmemory (B nhé cuc nhanh): Ghi theo khoi, x6a bang dién.

2.2. RAM (Random Access Memory)

2.2.1. Dic diém

RAM la mot loai bd nhé chinh cia méy tinh. RAM duoc goi 1a bd nho truy cap
ngau nhién vi né cé dic tinh: thoi gian thuc hién thao tac doc hodc ghi ddi v6i mdi 6
nhd 13 nhu nhau, cho du dang ¢ bat ky vi tri nao trong bo nhd. Mdi 6 nhé cia RAM
déu c6 mot dia chi. Thong thuong, moi 6 nhd 1a mot byte (8 bit); tuy nhién hé théng
lai c6 thé doc ra hay ghi vao nhiéu byte (2, 4, 8 byte). B6 nh¢ trong (RAM) dugc déc
trung bang dung luong va to chirc clia nd (s6 6 nhd va s bit cho mdi 6 nhé), thoi gian
tham nhap (thoi gian tir lac dua ra dia chi 6 nhé dén lac doc duoc ndi dung 6 nhd do)
va chu ky bo nh¢ (thoi gian gitta hai 1an lién tiép tham nhap bo nho).

Muyc dich: May vi tinh sit dung RAM dé luu trit ma chuong trinh va dit liéu
trong sudt qua trinh thyc thi. Pac trung tiéu biéu cia RAM 1 c6 thé truy cap vao nhiing
vi tri khac nhau trong bd nhé va hoan tat trong khoang thoi gian twong tu, nguoc lai
v&i mot sb ky thuat khac, doi hoi phai c6 mot khoang thot gian tri hoan nhét dinh.

2.2.2. Cac loai RAM

Tuy theo cong nghé ché tao, ngudi ta phan biét RAM tinh (SRAM: Static RAM)
va RAM dong (Dynamic RAM).

RAM tinh duogc ché tao theo cong nghé ECL (CMOS va BiCMOS). Mdi bit nhd
gém cO cac céng logic v&i1 d 6 transistor MOS, viéc nhd mot dir liéu 1a tdn tai néu bo
nhé duoc cung cap dién. SRAM 14 bd nhé nhanh, viéc doc khong lam huy ndi dung
ctia 6 nh¢ va thoi gian thadm nhap bang chu ky b nhé.

RAM dong dung k¥ thuat MOS. Mbi bit nhé gém c6 mot transistor va mot tu
dién. Cling nhu SRAM, viéc nhd mot dir ligu 1a tdn tai néu bd nhd duoc cung cép dién.

Viéc ghi nhé dua vao viée duy tri dién tich nap vao tu dién va nhu vay viéc doc
mot bit nhé 1am nodi dung bit nay bi huy. Vay sau mdi lan doc mot 6 nhd, bd phan diéu
khién bo nhd phai viét lai 6 nhd d6 noi dung vira doc va do dé chu ky bo nhd dong it
nhat 12 gap do6i thoi gian tham nhép 6 nhd. Viée luu gitt thong tin trong bit nhé chi 1a
tam thoi vi ty dién s€ phong hét dién tich da nap vao va nhu vay phai lam tuoi bo nhd
sau mdi 2us. Lam tuoi bd nhd 1a doc 6 nhé va viét lai ndi dung d6 vao lai 6 nhé. Viéce
1am tuoi duogc thue hién véi tat ca cac 6 nhé trong by nho. Viéc 1am tuoi by nhé duoc
thyc hi¢én tu dong bdi mot vi mach bd nhd. BO nhd DRAM cham nhung ré tién hon
SRAM.
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B
Hinh 4.1: SRAM va DRAM

Cac loat DRAM

< SDRAM (Viét tat tir Synchronous Dynamic RAM) dugc goi 1a DRAM dong bo.

SDRAM gdm 3 phan loai: SDR, DDR, va DDR2.

> SDR SDRAM (Single Data Rate SDRAM), thuong dugc gidi chuyén mon goi
tit1a "SDR". C6 168 chan, ¢6 toc d6 33Mhz, 66Mhz, 100Mhz va 133Mhz. Dugc
dung trong cac may vi tinh cii, bus speed chay cuing vén téc véi clock speed clia
memory chip, nay da 16i thoi.

» DDR SDRAM (Double Data Rate SDRAM), thuong duoc gidgi chuyén mon goi
tat 1a "DDR". C6 184 chan. DDR SDRAM la cai tién ctia bd nhé SDR véi tde
d6 truyén tai gip d6i SDR (200Mhz, 266Mhz, 333Mhz, 400Mhz,...) nho vao
viéc truyén tai hai 1an trong mot chu ky bo nhé. Pa duoc thay thé boi DDR2.
Hau hét cac mainboard doi méi déu hd trg DDR (va khong hd trg SDRAM).

»> DDR2 SDRAM (Double Data Rate 2 SDRAM), Thuong dugc gioi chuyén mon
goi tat 1a "DDR2". La thé hé thir hai ctia DDR véi 240 chan, loi thé 16n nhat cta
n6 so voi DDR 14 ¢6 bus speed cao gap doi clock speed.

< RDRAM (Viét tat tir Rambus Dynamic RAM), thuong duoc gidi chuyén mén goi

tat 1a "Rambus". bay 1a mdt loai DRAM dugc thiét ké ky thuat hoan toan moi so

voi k¥ thuat SDRAM. RDRAM hoat dong déng bd theo mot hé théng lap va truyén
dir liéu theo mot huéng. Mot kénh bo nhd RDRAM c¢6 thé hd trg dén 32 chip

DRAM. Mbi chip dugc ghép ndi tuan tu trén mot module goi 1a RIMM (Rambus

Inline Memory Module) nhung viéc truyén dir li¢u dugc thuc hi¢n gitra cdc mach

diéu khién va ting chip riéng biét chir khong truyén gitta cac chip v6i nhau. Bus bo

nhé RDRAM la duong dan lién tuc di qua cac chip va module trén bus, moi module
¢ cac chin vao va ra trén cac dau ddi dién. Do d6, néu cac khe cim khong chura

RIMM sé& phai gan mot module lién tuc dé dam bao duong truyén duogc ndi lién.

Téc d6 Rambus dat tir 400-800 MHz Rambus tuy khong nhanh hon SDRAM 14 bao

nhung lai dat hon rat nhiéu nén co rat it ngudi ding. RDRAM phai cam thanh cip
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va ¢ nhimg khe tréng phai cim nhimg thanh RAM gia (con goi 1a C-RIMM) cho
du.
2.3. Thiét ké médun nhé ban din

T6 chuc chip nhd

A, ——»
.A_I—ln-

Chip nhg
2"x%x m bit

A

—
CS—»g

wel e
Hinh 4.2 T6 chirc chip nhé
Céc tin hi¢u cua chip nho.
% Cac duong dia chi:An-1->A0:c6 2"t nhd
% Cac duong dir lidu:Dn-1 ->DO0: do dai tir nhd bang m bit
% Dung luong chip nho:
= 2"x m bit
% Cac duong diéu khién:
» Tin hiéu chon chip CS (Chip Select)
= Tin hiéu diéu khién doc OE(output Enable)
= Tin hiéu diéu khién ghi WE(write enable)
Dung lugng chip nh6=2" xm bit
% Can thiét ké dé tang dung luong:
= Thiét ké tang do dai tir nhé

= Thiét ké tang s6 luong tir nhé
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= Thiét ké két hop
* Tang do dai tr nhé

Vidu:
Cho chip nhé SRAM 4K x 4 bit
Thiét ké mddun nhé 4K x 8 bit
Giai:
Dung luong chip nhé=2%2 x 4 bit
Chip nhé c6 12 chan dia chi, 4 chan dir liéu
Moddun nhé can ¢6:12 chan dja chi, 8 chan dit liéu

* Tang so lugng tir nhd

Vidu

Cho chip nhé SRAM 4K x8 bit

Thiét ké modun nhé 8K x 8 bit

Giai:

Dung luwong chip nhé = 212 x 8 hit

Chip nhé ¢6:12 chan dia chi, 8 chan dir liéu
Dung lugng mddun nhé:2*2 x 8 bit

13 chan dia chi, 8 chan dir liéu
3. Hé thong nhé phan cap
Muc tiéu: Nhin xét dwoc cdc cap bé nhé vé dung luong, téc db.
Céc dac tinh nhu lugng thong tin luu trit, thoi gian tham nhdp bd nhé, chu ky bo nhd,

gia tién mdi bit nhé khién ta phai phan biét cac cdp bo nhd: cac bd nhé nhanh véi dung
lugng it dén cac by nhé cham véi dung luong 1on
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BOvVIX’Ly |
CPU I
Bo
Tﬁp < 86 86 < > 86 < 86 < nh(’):
than nho nhé nho nho man
hghi| | |Cach| |[Cach chinh ngodi :

Hinh 4.3: Cdc cdp bo nhé

Ta nhén thiy rang tir trai sang phai: dung luong ting dan, toc d6 giam dan, gia
thanh/1bit giam dan.

May tinh lwu trit dit liéu ciing theo cdu trac phan cap tuong tu. Khi cac ing dung
khai dong, dir lidu va lénh duoc chuyén tir dia cung toc dd cham sang bo nhé chinh
(RAM ddong hay DRAM), noi ma CPU c6 thé truy xuat nhanh hon. DRAM hoat dong
nhu 1a mot vung dém cho dia.

Mic do DRAM nhanh hon dia ctng, ndé van con bi han ché. Vi thé, dir liéu
thuong dung dén sé& duoc chuyén 1én mot loai bd nhd nhanh hon goi 1a bé nhé dém
cap 2 (L2). Loai bd nhé nay co6 thé nam trén RAM tinh canh bén CPU, nhung nhitng
CPU loai méi thuong két hgp bo nhd dém L2 ngay trén chip bo xur 1y.

O cép cao nhit, thong tin thuong st dung nhat, vi du 1énh cua céc vong 1ap thuc
thi 1ap di lap lai, duoc luu truc tiép trong mot ving dic biét ngay trén bo xt Iy goi 1a
b6 nhd dém cip 1 (L1). Pay 1a loai bd nhd nhanh nhat.

Bo6 nhé dém L2 nam trén CPU c6 toc do truy xuat nhanh gap bén lan so véi
truong hop né nam trén chip riéng.

Khi bd xtr 1y can thyuc thi mot cau 1énh nao do, dau tién né s& tim kiém trong
thanh ghi dit liéu ctia riéng né. Néu dir liéu can thiét khong co & d6, nd sé tim trén bo
nhé dém L1 va sau d6 1a L2, va néu trong bd nhd dém cling khong c6 no sé goi dén bo
nhé chinh RAM. Cubi cung, néu dit liéu van khong c6 thi hé thong s& phai lay dir liéu
nay tu dia cing.

Céc dic tinh chinh cua cac cip bd nhé dan dén hai muc chinh 13: muc cache -
bd nhd trong va mirc bd nhd ao (bao gdm bd nhé trong va khong gian cap phat trén
dia cting) . Cach t chirc ndy trong sudt dbi véi ngudi sir dung. Nguoi st dung chi thiy
duy nhat mot khong gian dinh vi 6 nhé, doc 1ap vai vi tri thue té cua céc lénh va dit
liéu can tham nhap.
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Mirc
cache - B
nh¢ trong

Cac thanh ghi

Mirc bd
nho ao

Bing tir, CD, DVD

Hinh 4.4: Hai mirc bo nho

Céc cap bd nhd gitip ich cho ngudi lap trinh mubn ¢6 mot bo nhé that nhanh véi
chi phi dau tu gidi han. Vi cac bd nhé nhanh dat tién nén cac bd nhé duge to chire
thanh nhiéu cap, cap c6 dung lugng it thi nhanh nhung dat tién hon cap co dung luong
cao hon. Muc tiéu cua viéc thiét lap cac cap bd nh¢ la nguoi dung c6 mot he théng bo
nhd ré tién nhu cap bo nhd thap nhat va gan nhanh nhu cip bd nhé cao nhat. Cac cap
bg nho thuong duoc léng vao nhau. Moi dir liéu trong mot cap thi duogc gip lai trong
cap thap hon va c6 thé tiép tuc gap lai trong cap thap nht.

Chung ta c6 nhan xét rang, mdi cap bd nhd co dung luong 16n hon cap trén
minh, anh xa mot phan dia chi cac 6 nhé cua minh vao dia chi 6 nhé cua cap trén truc
tiép c6 téc d6 nhanh hon, va cac cAp bo nhé phai c6 co ché quan 1y va kiém tra cac dia
chi anh xa.

4. Két noi bd nhé véi bd xir 1y

Muc tiéu: Hiéu dwoc nguyén tac két néi bé nhé véi bé xir Iy, cdch thire thdm nhdp bé
nho.

Cache 13 bo nhé nhanh, no chira 1énh va dir liéu thuong xuyén dung dén. Viéc
Itra chon 1énh va dit liéu can dit vao cache dya vao cac nguyén tic sau ddy:

Mot chwong trinh mat 90% thoi gian thi hanh 1énh ciia né dé thi hanh 10% sé
lénh cua chuong trinh.

Nguyén tic trén cling duoc ap dung cho viéc tham nhap dir liéu, nhung it hi¢u
nghiém hon viéc tham nhap Iénh. Nhu vay co hai nguyén tic: nguyén tic vé khong
gian va nguyén tac Ve thoi gian

»  Nguyén tdc vé thoi gian: cho biét cac 6 nhé dugc he thdng xtr 1y thAm nhép co
kha ning s& dugc tham nhap trong twong lai gan. That vdy, cic chuwong trinh
duogc cau tao véi phan chinh 1a phan duoc thi hanh nhiéu nhat va cac phan phu
dung dé xtr Iy cac truong hop ngoai €. Con 56 liéu 1udn ¢ ciu trac va thong
thuong chi c6 mot phan sd lidu duoc thAm nhap nhiéu nhat ma thoi.

s Nguyén tic vé khéng gian: cho biét, bo xur Iy tham nhap vao mot 6 nhé thi c6
nhi¢u kha nang thAm nhap vao 6 nhé cé dia chi ké tiép do cac 1énh dugc sap
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xép thanh chudi c6 thi tu.

T6 chiic cac cap bd nhd sao cho cac 1énh va dir liéu thuong dung dugc nam

trong bo nhd cache, diéu nay lam tang hiéu qua ctia may tinh mot cach dang ké.
5. Cac to chirc cache
Muc tiéu: Hiéu duwoc ddc diém bé nhé cache,té chirc b nhé cache.
Van dung duoc cac phuong phap anh xa dia chi
5.1. Cache (by nhé dém nhanh)

- Cache c6 téc @6 nhanh hon bd nhé chinh

- Cache duoc dat gitra CPU va bd nhd chinh
- Nham ting tdc do truy cap bo nhéd cua CPU
- Cache c6 thé duoc dit trén chip CPU

CPU K——> Cache K<——> BO
nho

chinh

Truyén theo ttr  Truyén theo block

Hinh 4.5: Bo nho Cache
+ Vi du vé thao tac cua cache:
= CPU yéu cau noi dung ctia ngin nhd.
= CPU kiém tra trén cache véi dir liéu nay.
= Néu c6, CPU nhan dit liéu tir cache (nhanh).

s Néu khong c6, doc block nhé chtra dit liéu tir bo nhé chinh vao cache.

= Tiép d6 chuyén dir liéu tir cache vao CPU.
5.2. T6 chire cache

+ CAu trac chung cua cache / bo nhd chinh
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B& nhd chinh

Bo
Tag Cache B
| I - B,
— L, Bs
| I— L, B,
IIIIIII B ) )
— L Bi
= L
Bp-‘]

Hin 4.6 CAu tric cache va bd nhé

= B0 nhd chinh c6 2N byte nhé
- B nhé chinh va cache duoc chia thanh cac khéi ¢ kich thuéc bang nhau
- BO nhé chinh: Bo, By, By, ..., By (p Blocks)
- Bo nhé cache: Lo, Ly, Ly, ..., Lm-1z (M Lines)
- Kich thudc cia Block = 8, 16, 32, 64, 128 byte
= Mot s6 Block cta bd nhé chinh duge nap vao cac Line caa cache.
» Noi dung Tag (thé nhd) cho biét Block nio ctia bo nhd chinh hién dang duoc
chtra ¢ Line do.
= Khi CPU truy nhap (doc/ghi) mdt tir nhé, ¢ hai kha nang xay ra:
- Ttr nhé @6 ¢6 trong cache (cache hit)
- Tt nhé @6 khong ¢ trong cache (cache miss)
Vi s6 line cua cache it hon sé block cua bd nhd chinh nén can c6 mot thuat
gidi anh xa thong tin trong bd nhé chinh va cache.

5.3. Cac phuong phap anh xa dia chi

a. Anh xa truc tié})

MJdi Block ctia b nhé chinh chi co thé duge nap vao mot Line cta cache:
Bo = Lo
B:=2L:

Tong quat:
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B; chi c6 thé nap vao Ljmodm , M 12 s6 Line cua cache.

T Tag Cache Bd nhd chint
N bit dia chi bé nhd |
A
Tag | Line | word | L B
— - FE— [
T hil L il W bi L, B,

So sa’nl'_l

[
Lcache hif } L, } B,

cache miss

Hinh 4.7: So' dé anh xa truc tié’p
Pic diém cta anh xa truc tiép:
+ Mbi mot dja chi N bit ciia bd nhé chinh gém ba truong:
» Trudong Word gdm W bit xac dinh mét tir nhé trong Block hay Line:
2W = kich thudc cuia Block hay Line
= Truong Line gdm L bit x4c dinh mot trong sé cac Line trong cache:
2L = s Line trong cache =m
s Trudng Tag gom T bit:
T=N- (W+L)
+ B0 s0 sanh don gian
+ Xac suat cache hit thap
b. Anh xa lién két toan phan
= Moi Block c6 thé nap vao bét ky Line nao cta cache.
= Dja chi ctia b nhd chinh bao gom hai truong:
- Trudng Word gidng nhu truong hop & trén.
- Truong Tag dung dé xac dinh Block ctia bd nhd chinh.
= Tag xac dinh Block dang nam & Line d6
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Tac  Cache B& nhd chink

N bit dla chi b nhd T
A k)
Tac | Wore | ! L
. A — l
T bi W bit L,
|

: |
@—’—N—-—}L —

cache miss

Hinh 4.8: So' do dnh xa toan phdn
Pic diém cua anh xa lién két toan phén:
- S0 sanh dong thoi voi tat ca cac Tag =» mat nhiéu thoi gian
- Xac suat cache hit cao.
- B0 s0 sanh phtrc tap.

C. Anh xa lién két tdp hop
1 Cache duoc chia thanh cac Tap (Set)
] Mdi mot Set chira mot s6 Line
1 Vidu: 4 Line/Set =» 4-way associative mapping
" Anh xa theo nguyén tac sau:
Bo =2 So
Bi=>S;

B2 S;
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S Tag Cache B nhd chinh
M bit Jia chi bé¢ nhd — . —
M .
o | =
I Tac I Sel ] Word ] = r S B2
T Ter | sen_ wor — = B3
] 4 ) B4
—— LE B85
—_— LE 84
—] L7
w l L .
| Sosanh | — v
- | I
E— 5, OO
L — 2 2 — Fy
——
cache hit ttC - .
1
——— - S,‘,_.
| I
cache miss ]

Hinh 4.9: So do danh xa lién két tdp hop
Pic diém cua anh xa lién két tap hop:
Kich thude Block = 2™ Word
Truong Set ¢6 S bit dung dé xac dinh mot trong sé V = 25 Set
Truong Tag ¢6 T bit: T =N -(W+S)
Tong quat cho ca hai phuong phap trén
Thong thuong 2,4,8,16 Lines/Set

* Cdc giai thudt thay thé block trong cache
+ Thuét giai thay thé (1): Anh xa truc tiép
- Khong phai lya chon
- Mdi Block chi anh xa vao mot Line xac dinh
- Thay thé Block & Line d6
+ Thuat giai thay thé @): Anh xa lién két
- Bugc thyc hién bang phan ctng (nhanh)
- Random: Thay thé ngiu nhién
- FIFO (First In First Out): Thay thé Block nao nam lau nhat & trong Set d6
- LFU (Least Frequently Used): Thay thé Block nao trong Set c6 s lan truy
nhap it nhat trong cting mot khoang thoi gian.
- LRU (Least Recently Used): Thay thé Block & trong Set tuong Gmg co thoi
gian lau nhat khong duge tham chiéu téi = Téi wu nhat.

* Phuong phap ghi dir liéu khi cache hit
= Ghi xuyén qua (Write-through): Ghi ca cache va ca bo nhé chinh, toc
do cham.

70



= Ghi tra sau (Write-back): Chi ghi ra cache, toc d6 nhanh, khi Block
trong cache bi thay thé can phai ghi tra ca Block v€ b nhd chinh.

* Cache trén cac bo xu ly Intel

> 80386: Khong co cache trén chip
> 80486: 8KB cache L1 trén chip
Pentium: ¢o6 2 cache L1 trén chip
- Cache 1énh = 8KB
- Cache dur liéu = 8KB
> Pentium4: hai muc cache L1 va L2 trén chip
- Cache L1: Mdi cache 8KB, Kich thuéc Line = 64byte, anh xa lién két tap
hop 4 dudng.
- Cache L2: 256KB, Kich thudc Line = 128byte, anh xa lién két tap hop 8
duong.

* Cac murc Cache

Viéc dung cache trong co thé 1am cho s cach biét giita kich thudc va thoi gian
tham nhép gitra cache trong va bo nhd trong cang 16n. Nguoi ta dua vao nhiéu muc
cache:

« Cache mirc mét (L1 cache): thuong 1a cache trong (on-chip cache; nam bén
trong CPU)

‘ * Cache mtrc hai (L2 cache) thuong 1a cache ngoai (off-chip cache; cache nay
nam bén ngoai CPU).

CAU HOI VA BAI TAP
1. Su khac nhau gitta SRAM va DRAM? Trong may tinh chung duoc
dung & dau?
2. Muc tiéu cua céc cap bo nhé?

3. Su khac biét gitra cache va b nhé ao?
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CHUONG 5: THIET BI NHAP XUAT

< GIOI THIEU CHUONG 5

Chuong 5 1a phan 1y thuyét cac kién thirc vé thiét bi nhap xuat.
< MUC TIEU CHUONG 5

Sau khi hoc xong phan nay, ngudi hoc ¢6 kha ning:

>

>

Vé kién thiec:

Biét dugc ciu tao va cach van hanh cua céc loai thiét bi luu trit

Hiéu cac phuong phap dé dam bao an toan dit liéu luu trit

Vé ky ning:

Nhan biét dugc cAu tao va cach van hanh cua cac loai thiét bi luu trix

Thuc hién duoc cac phuong phap dé dam bao an toan di liéu luu trit

\Vé ning luc tw chii va trach nhigm:

Y thirc dugc tam quan trong va y nghia thyc tién cua thiét bi nhap xuat trong nghién

clru may tinh.

Tich cuc, chu dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong viéc.
< PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 5

Déi voi ngudi day: st dung phuong phép giang giang day tich cuc (dién giang, van
dap); yéu cau nguoi hoc thuc hién tra 161 cau hoi va bai tap Chuong 5 (ca nhan hoac
nhém).

Péi Vi nguoi hoc: chu dong doc trude gido trinh (Chuong 5) trudce budi hoc; hoan
thanh day du bai tap Chuong 5 theo ca nhan hodc nhém va ndp lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 5
Phong hoc chuyén mon hoa/nha xwong:
- Phong hoc 1y thuyét, thyc hanh dugc trang bi hé thong dén di anh sang.
- Ban ghé cho sinh vién.
- Ban ghé gido vién, bang, phan.
Trang thiét bj mdy méc:
- May tinh, may chiéu
Hoc liéu, dung cu, nguyén vit liéu:
- Gi4o an, bai giang.
- Gido trinh ndi bd va cac tai lidu gidng day khac hd trg bai giang
Cdc diéu kién khdc: Khong co
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AN

KIEM TRA VA PANH GIA CHUONG 5

Noi dung:

Kién thirc: Kiém tra va danh gid tit ca ndi dung da néu trong muc tiéu kién thirc
K¥ ning: Danh gia tit ca ndi dung dd néu trong muc tiéu ki ning.

Nang luc tu cha va trach nhiém: Trong qua trinh hoc tap, nguoi hoc can:
+ Nghién ctru bai trude khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day du thoi lugng mon hoc.

+ Nghiém tac trong qua trinh hoc tap.

Phwong phap:

Diém kiém tra thudong xuyén: Khong co

Kiém tra dinh ky: Khong c6
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NOI DUNG CHUONG 5
1. Cac thiét bi nhé trén vat liéu tir

Muc tiéu : Biét duoc cdu tao va cdc van hanh cua cdc logi thiét bi nho vdt liéu tu.

Céc thiét bi nhé thong dung la:

- Céac dia tu, bang tu, dia quang, cac loai thé nhé l1a nhiing b phén luu triv
thong tin trir luong lon.

Trong chuong nay chung ta tap trung noi den céc bo phan luu trir s6 lidu ¢ trir
luong cao (dia tir, dia quang, bang tir) va su két ndi cac bo phan nay vao may tinh.

1.1. Pia twr (dia cung, dia mem)

Du rang cong nghé méi khong ngimg phat minh nhiéu loai bd phan luu trir mot
lugng thong tin 1én nhung dia tir van giit vi tri quan trong tir nim 1965. Dia tir ¢6 hai
nhiém vu trong may tinh.

- Luu trir dai han cac tap tin.

- Thiét 1ap mot cap bo nhé bén dudi bd nhd trong dé 1am bd nhd o luc chay
chuong trinh.

Do dia mém dan duoc cac thiét b luu trir khac c6 céac tinh nang uu viét hon nén
chung ta khong xét dén thiét bi nay trong chuong trinh ma chi néi dén dia cimg. Trong
tai liéu nay mo ta mot cach khai quat cAu tao, cach van hanh cling nhu dé cap dén cac
tinh chat quan trong cua dia cung.

Mot dia ciing chira nhiéu 16p dia (tir 1 dén 4) quay quanh mot truc khoang 3.600
— 15.000 vong mdi phit. Cac 16p dia nay duoc lam bang kim loai v6i hai mat dugc
pht mot chat tir tinh (Hinh 5.1). Puong kinh cua dia thay doi tir 1,3 inch dén 8 inch.
Mdi mit cia mot 10p dia duge chia thanh nhiéu dudng tron dong truc goi 1a ranh
(Track). Thong thudng mdi mit ctia mot 16p dia c6 tir 10.000 dén gan 30.000 ranh.
Mdi rianh dugc chia thanh nhiéu cung (sector) dung chira thong tin. Mot ranh c6 thé
chira tir 64 dén 800 cung. Cung la don vi nho nhat ma may tinh ¢6 thé doc hogic viét
(thong thuong khoang 512 bytes). Chudi thong tin ghi trén mdi cung gdm co: so thir
tu cua cung, mot khoang tréng, sd liéu cua cung do bao gdm ca cac ma stra 161, mot
khoang trong, sO thr tu cta cung tiép theo.

S sector trén cac track 1a khac nhau tir phan ria dia vao dén ving tam dia, cac
6 dia cting déu chia ra hon 10 ving ma trong mdi viing c6 s sector/track bang nhau.

Véi ky thuat ghi mat do khong déu, tat ca cic ranh déu co cung mot ) cung,
diéu nay lam cho cac cung dai hon & cac rinh xa truc quay c6 mat do ghi thong tin
thap hon mat d6 ghi trén cac cung nam gan truc quay.
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Gia d& dau doc

Hinh 5.1: Cau tao cia mét dia cung
Vi cong nghé ghi véi mat dd déu, nguoi ta cho ghi nhiéu théng tin hon ¢
cac ranh xa truc quay. Cong nghé ghi nay ngay cang duoc dung nhiéu voi sy ra doi
ctia cac chudn giao dién théng minh nhu chuan SCSI.

Mat d6 ghi déu Mat d6 ghi khong déu
Hinh 5.2: Mdt do ghi dir liéu trén cac loai dia cung

Pé doc hoic ghi thong tin vao mot cung, ta dung mot dau doc ghi di dong ap
vao mdi mit ciia moi l6p dia. Cac dau doc/ ghinay duoc ga"m chat vao mot thanh lam
cho chiing cung di chuyén trén mot dudng ban kinh ciia mdi 16p dia va nhu thé tat ca
cac dau nay déu ¢ trén nhitng rdnh c6 cung ban kinh cta cac 16p dia. Tir “try“ (cylinder)
dugc dung dé goi tt ca cac ranh cua cac 10p dia c6 cing ban kinh va nam trén mot
hinh tru. Nguoi ta luén mudn doc nhanh dia tir nén thong thudng 6 dia doc nhiéu hon
s6 dir liéu can doc; nguoi ta noi day 1a cach doc trude. Bé quan 1y cac phirc tap khi két
ndi (hodc ngung két ndi) lac doc (hodc ghi) thong tin, va viéc doc trude, 6 dia can c6
bo dicu khién dia.
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Cong nghiép ché tao dia tir tip trung vao viéc nang cao dung luong cua dia

ma don vi do luong 1a mat do trén mot don vi bé mat.

-~ - A - A .- .
Biing thong so ky thuat dia cing

Dung lugng t6i da

S6 luwgng dau doc

SH tam ghi (dia)

Cache (bo dém)

So cung (Sectors - 512 bytes/sector)
Toce dj quay dia (RPM)

Mitdo

Mat dg ranh (TPI - Max Tracks/Inch)
Mt dg ghi BPI (Max Bits/Inch)
Tae d dir li¢u toi da (Internal)
Tae do truyén dir liéu véi ngogi vi
Thai gian chuyén track R/W

I'hoi gian quay nwa vong

¢6 the dat 500 GB
1-8

1-4

2-16MNIB

XXX, XXX XXX

3600 - 15000

¢d thé dat 95 Gh/in?
¢6 the dat 120,000
¢h the dat 702,000
¢6 thé dat 900 Mb/s
¢d thé dat 320 MB/s
ch the dat 15 ms

¢ thé dat 6 ms

Bdng 5.1: Théng sé ky thudt cia dia citng
1.2. Bang tir

Bing tir c6 cuing cong nghé véi cac dia tir nhung khac dia tir hai diém:

- Viéc tham nhap vao dia tir 1a ngiu nhién con viéc thAm nhap vao bing tur
1a tuan tu. Nhu vay viéc tim thong tin trén bang tir mat nhiéu thoi gian hon viée
tim thong tin trén dia tur.

- Pia tir 6 dung luong han ché con biang tir gdm c6 nhleu cudn bang co thé 1ay

ra khoi may doc bang nén dung lugng cua bang tir 14 rat 16n (hang tram GB).

Vi chi phi thap, bang tur van con dugc dung rong rai trong viéc luu trir dir lidu

du phong.

Cac bang tir ¢ chiéu rong thay d6i tir 0,38cm dén 1,27 cm duoge dong thanh cudn
va dugc chira trong mot hop bao v€. Dir li¢u ghi trén bang tir ¢6 cau trac gém mot
s6 cac ranh song song theo chiéu doc cta bang.

Co6 hai cach ghi dir liéu 1én bang tur:

Ghi ndi tiép: voi ky thuat ghi xodn ¢, dit liéu ghi ndi tiép trén mot ranh cua
bang tu, khi két thuc mot ranh, bang tu s€ quay nguoc lai, du tir s& ghi dit liéu trén
ranh méi tiép theo nhung voi hudng nguoc lai. Qua trinh ghi ct tiép dién cho dén
khi dy bang tir.

Ghi song song: dé tang tde do doc-ghi dir li¢u trén bang tur, dau doc — ghi co thé
doc-ghi mot s6 ranh ké nhau déng thoi. D liéu van duoc ghi theo chiéu doc bang
tir nhung cac khéi dir liéu duoc xem nhu ghi trén cac ranh ké nhau. S6 ranh ghi
ddng thoi trén bang tir thong thuong 13 9 ranh (8 ranh dit liéu — 1byte va mot rinh
kiém tra 161).
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2. Thiét bi nhé quang hoc

Muc tiéu - Biét dwgc cdu tao va cde vin hanh cia cdc logi thiét bi nhé quang hoc.
Cac thiét bi luu trit quang rat thich hop cho viéc phat hanh cac san pham
van hoa, sao luu dir liéu trén cac hé théng may tinh hi¢n nay. Ra do1 vao nam 1978,
day 1a san pham cua su hop tac nghién ciru gitta hai cong ty Sony va Philips trong
cong nghiép giai tri. Tir ndm 1980 dén nay, cong nghiép dia quang phat trién manh
trong ca hai linh vyc giai tri va luu trit dir liéu may tinh. Qué trinh doc thong tin
dwa trén sy phan chiéu cta cic tia laser ning lugng thap tir 16p luu trix dir lidu. Bo
phan tiép nhan anh sang s€ nhan biét duogc nhing diém ma tai d6 tia laser bi phan xa
manh hay bién mét do cac vét khic (pit) trén bé mit dia. Cac tia phan xa manh chi ra
rang tai diém do khong c6 16 khic va diém nay dugc goi la diém nén (land). B6 nhan
anh sang trong 6 dia thu nhén cac tia phan xa va khuéch tan duoc khic xa tir bé mat
dia. Khi cac nguén sang duoc thu nhan, bd vi xr Iy s& dich cac mau sang thanh céc
bit dir liéu hay am thanh. Céc 16 trén CD sau 0,12 micron va rong 0,6 micron (1
micron bang mot phan ngan mm). Céc 16 nay dugc khac theo mét track hinh xoén dc
voi khoang cach 1,6 micron giira cac vong, khoang 16.000 track/inch. Cac 16 (pit) va
nén (land) kéo dai khoan 0,9 dén 3,3 micron. Track bat dau tir phia trong va két
thic & phia ngoai theo mot duong khép kin cac ria dia Smm. Dt li€u Iuu trén
CD thanh timg khbi, mdi khdi chia
2.352 byte. Trong d6, 304 byte chira cac thong tin vé bit dong b, bit nhan dang (ID),
ma stra 16i (ECC), mi phat hién 16i (EDC). Con lai 2.048 byte chira di liéu. Toc
d6 doc chuan cia CD-ROM la 75 khéi/s hay 153.600 byte/s hay 150KB/s (1X).

2.1. CD-ROM, CD-R/W

CD (Compact Disk): Pia quang khong thé xoa duoc, ding trong cong nghiép
giai tri (cac dia &m thanh duoc sd hod). Chuan dia c6 duong kinh 12 c¢m, am thanh
phat tir dia khoang 60 phut (khong dung).

CD-ROM (Compact Disk Read Only Memory): Dia khong xo4 dung dé chira
cac dir liéu may tinh. Chuén dia c6 dudng kinh 12 cm, luu trir dit liéu hon 650 MB.
Khi phat hanh, dia CD-ROM da ¢6 chira n6i dung. Thong thuong, dia CD- ROM dugce
dung dé chira cic phan mém va cac chuong trinh diéu khién thiét bj.

CD-R (CD-Recordable): Glong nhu dia CD, dia méi chua ¢6 thong tin, ngudi
dung co the ghi dir liéu 1én dia mot 1an va doc du:0’c nhiéu 1an. Dit liéu trén dia CD-R
khong thé bi xo4.

CD-RW (CD-Rewritable): Glong nhu dia CD, dia méi chua ¢6 thong tin,
nguoi dung c6 thé ghi dir liéu 1én dia, x04 va ghi lai dix heu trén dia nhiéu lan.

2.2. DVD-ROM, DVD-R/W

DVD (Digital Video Disk — Digital Versatile DlSk) Ra doi phuc vu cho cong
ngh1ep giai tri, dia chtra cac hinh dnh video dugc s6 hoa. Ngay nay, DVD duogc su
dung rong rai trong cac img dung cong ngh¢ thong tin. Kich thuéc dia c6 hai loai: 8cm

va 12 cm. Bia DVD ¢6 thé chira dir liéu trén ca hai mat dia, dung luong tdi da 1én dén
17GB. Cac thong s6 k¥ thuat ciia dia DVD-ROM (loai d” ia chi doc) so vaoi

CD-ROM. Téc @6 doc chuan (1X) ciia DVD 1a 1.3MB/s (1X cua DVD tuong duong
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khoang 9X cua CDROM).
DVD-R (DVD- Recordable) Glong nhu dia DVD-ROM, ngum dung c6 thé ghi dir liéu
lén dia mot lan va doc dugc nhicu lan. Pia nay chi co thé ghi dugc trén mot mit
dia, dung lugng ghi trén mdi mit t6i da 1a 4.7 GB.

DVD-RW (DVD-Rewritable): G1ong nhu dia DVD-ROM, nguoi dung 6 thé
ghi, xoa va ghi lai dt liéu Ién dia nhleu lan.. Dia nay ciing co the ghi dugc trén mot
mit dia, dung lwong ghi trén mdi mat ti da 1a 4.7 GB.

Pac treng CDROM DVDROM
Kich thuwoe Pit 0.834 micron 0.4 micron
Khoang cach ranh 1.6 micron 0.74 micron
S0 l6p diF liéu trén dia 116p 2 lép
S6 mat dia 1 méat 1-2 mat
Dung luvong 640-700 MB 1.36 — 17 GB
B¢ phan giai phim VCD=320x200 720x640

Bdng 5.2: S0 sdnh mét sé théng s6 ciia hai loai dia COROM va DVDROM
Véi cac dac tinh cua dia quang, gia thanh ngay cang thap, duoc xem nhu mot
phuong tién thich hop dé phan phdi cac phan mém cho may vi tinh. Ngoai ra, dia
quang con dugc dung dé luu trit 1au dai cac dit lidu thay thé cho bang tur.

2.3. Bluray

Blu-ray va HD DVD 14 hai c6ng nghé DVD c6 cong suat luu trit 16n khi ghi ndi
dung do phan giai cao, gip 6 lan so voi chuan DVD trudc d6. Loai dia nay c6 25 GB
bo nhd ghi trén mdt mat cia mot dia don 12 cm, cho phép thu hinh té1 13 gi(‘)’(é do
phan giai chuan DVD, tic 12 khoang 720*480) so v&i dia 4,7 GB trudce dé chi thu dugc
2 gio. Dia quang co tén Disque Blu-ray béi vi n6 dugc ap dung tia laser
mau xanh lam dé nap thong tin vao dia.

3. Cac loai thé nhé

Muc tiéu : Biét dwoc cdu tao va cdc vin hanh ciia cdc logi thiét bi nhé quang hoc.

Hién nay, thé nhé 1 mot trong nhimg céng nghé mai nhat duge dung lam
thiét bi luu trit. Thé nhé flash 1a mot dang bd nhd ban dan EEPROM(cong nghé dung
dé ché tao cac chip BIOS trén cac vi mach chinh), duoc cAu tao boi cac hang va cac
cOt. Moi vi tri giao nhau 1a mét 6 nho gém c6 hai transistor, hai transistor nay cach
nhau badi mot 16p 6-xit mong. Mot transistor dugce goi 1a floating gate va transistor con
lai duoc goi la control gate. Floating gate chi c6 thé nbi két v6i hang (word line) thong
qua control gate. Khi duong két ndi duoc thiét 1ap, bit c6 gid tri 1.
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Dé chuyen sang gid tri 0 theo mot qui trinh ¢6 tén Fowler-Nordheim tunneling. Téc
d6, yéu cau vé dong dién cung cip thap va dic biét véi kich thude nhod gon cia cac
loai thé nhd lam cho kiéu bd nhé nay duoc dung rong rii trong cong nghé luu trir va
giai tri hién nay.

B2000 HOW STUFF WORKS
Word line 2000 HOW STUFF WORKS
‘Word line 7

’ J
Control Gate
Floating Gate
p— \m’—_\_

e Current flow |
(-}-){-}{-) Negatively charged electrons =

Hinh 5.3: Minh hoaq hai trang thai cua mot bit nho trong thé nho

Thin Oxide Layer —

&
|

Drain

e  Current flow I
(-}-){-}{-) Negatively charged electrons =

4. An toan dir li€u trong luu trir

Muc tiéu: Hiéu cdc phwong phdp dé dam bdo an toan dir liéu lueu triv

4.1. RAID (Redundant Arrays of Inexpensive Disks)

Nguoi ta thuong chi trong dén su an toan trong luu giit thong tin & dia tir hon 1a
su an toan cua thong tin trong bo xur 1. Bo xtr Iy ¢6 thé hu ma khong 1am t6n hai dén
thong tin. O dia cua may tinh b1 hu co thé gay ra cac thiét hai rat to 1om.

Mot phuong phap gitip tang cudong do an toan cua thong tin trén dia tr 1a dung
mot mang dia tir. Mang dia tir nay duoc goi 1a Hé thong dia du phong (RAID —
Redundant Array of Independent Disks). Cach luu trit du thong tin 1am ting gia tién
va su an toan (ngoai trir RAID 0). Co ché RAID c6 cac dic tinh sau:

+ RAID 1a mét tap hop cac 6 dia cting (vat 1y) duogc thiét 1ap theo mot ky
thuat ma hé diéu hanh chi “nhin thiy” chi 1a mot 6 dia (logic) duy nht.
+ V6i co ché doc/ghi théng tin dién ra trén nhiéu dia (ghi dan chéo hay soi
guong). q i
Trong mang dia co luu cac thong tin kiém tra 161 dit liu; do do, dir li¢u co
thé dugc phuc hdi néu c6 mot dia trong mang dia bi hu hong .

4.2. Cacloai RAID

). RAID 0: Thyc ra, k¥ thuat nay khéng nam trong sb cac k¥ thuat c6 co ché an
toan dit liéu. Khi mang duoc thiét 1ap theo RAID 0, 6 dia logic co dugc (ma he diéu
hanh nhan biét) ¢6 dung duong bang tong dung luong cua cac 0 dia thanh vién. Diéu
nay giup cho nguodi dung co the c6 mot 6 dia logic c6 dung luong 16n hon rat nhiéu
so v6i dung lugng that cta 6 dia vat 1y cung thoi diém. Dir liéu dugc ghi phan tan
trén tat ca cac dia trong mang. Day chinh 13 sy khac biét so véi viéc ghi dir liéu trén
cac dia riéng l¢ binh thuong boi vi thoi gian doc-ghi dir li€u trén dia ti 1€ nghich
v6i s6 dia co trong tap hop (so dia trong tap hop cang nhiéu, thoi gian doc — ghi dix
liéu cang nhanh). Tinh chat nay caa RAID 0 that sy hitu ich
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trong cac tmg dung yéu cau nhiéu thim nhap dia voi dung luong 16m, toc d6 cao (da
phuong tién, d6 hoa,...). Tuy nhién, nhu di néi & trén, k¥ thudt nay khong cd co ché
an toan dit liéu, nén khi c6 bat ky mot hu héong nao trén mdt dia thanh vién trong
mang ciing s& din dén viéc mat dir liéu toan bd trong mang dia. Xac suat hu hong dia
ti 16 thuan véi sd luong dia duogc thiét 1ap trong RAID 0. RIAD 0 c6 thé dugc thiét
1ap bang phan cimg (RAID controller) hay phan mém (Stripped Applications)

Strip O Strip 1 Strip 2 Strip 3
T Swipa | T Stips | T Stipe | Strip 7
Strip 8 T Swtipo | T Smipio | T Swp i1 |
— — —

e - —— - — - e - ——

Hinh 5.4:RAID 0

[l SE— ]

ii). RAID 1 (Mirror —Dia guong): Phuong cach thong thudng tranh mat thong
tin khi 6 dia bi hu 1 dung dia guong, tirc 12 ding 2 dia. Khi thong tin dugc viét vao
mot dia, thi nd cling duogc viét vao dia guong va nhu vay luén c6 mot ban sao cua
thong tin. Trong co ché nay, néu mot trong hai dia bi hu thi dia con lai duoc dung
binh thudng. Viéc thay thé mot dia méi (cung thong so ki thuat véi dia hu hong) va
phuc hoi dir liéu trén dia don gian. Cin ct vao dir liéu trén dia con lai, sau mot
khoang thoi gian, dit liéu s& dugc tai tao trén dia mdi (rebuild). RAID 1 ciing c6 thé
dugc thiét 1ap bang phan cimg (RAID controller) hay phan mém (Mirror
Applications) véi chi phi kha 16n, hiéu suét st dung dia khong cao (50%).

S R San— R en— - en— R _—

Strip 0 Strip 1 Strip 3 Strip 0 Strip 1 Strip 2 Strip 3
Pe—— ] e — P ——— ——1 P ——] =
Strip 4 Strip 3 Strip 7 Steip 4 Steip 5 Strip 6 Strip 7
T — P ——— e — s — e ———— P —— e ——
Strip 8 Strip 9 Strip 11 Strip 8 Strip 9 Strip 10 Strip 11
Strip 12 Strip 13 Steip 13 Strip 12 Strip 13 Strip 14 Steip 15
R T S e —— e R e —

Hinh 5.5: RAID 1RAID 2: Dung ky thuat truy cap dia song song, tat ca cac dia

thanh vién trong RAID déu duoc doc khi co6 mdt yéu cau tir ngoai vi. Mot ma

stra 16i (ECC) duoc tinh toan dua vao cac dit lidu duoc ghi trén dia luu dir lidu, cac

bit dugc ma hod dugc luu trong cac dia dung 1am dia kiém tra. Khi c6 mot yéu cau

dir liéu, tat ca cac dia dugc truy cap dong thoi. Khi phat hién c6 161, bo diéu khién
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nhan dang va stra 16i ngay ma khong lam giam thoi gian truy cap dia. Vi mot
thao tac ghi dir liéu 1én mot dia, tit ca cac dia dir liéu va dia sira 161 déu duogc
truy cap dé tién hanh thao tac ghi. Thong thudng, RAID 2 dung ma Hamming dé
thiét 1ap co ché ma hoa, theo d6, dé ma hoa dir liéu duoc ghi, ngudi ta ding
mot bit stra 161 va hai bit phat hién 18i. RAID 2 thich hop cho hé thdng yéu cau
giam thiéu duoc kha nang xay ra nhiéu dia hu hong cung luc.

e e e e e — e

e — P ——— B e ———  SSNRITNS P —— P e— P ——

- — P — P P P— e — e P— ——
b b; b, bs Fy(b) () F,(b)

o R e — SR ] N —— P —] ——

I T N P P —— e — \—/ P

Hinh 5.6:RAID 2

|||) RAID 3: Dung ky thuat ghi song song, trong k¥ thuat nay, mang
duoc thiét 1p v&i yéu cau tdi thiéu 1a 3 dia co cac thong s ki thuat gidng nhau,
chi mot dia trong mang dugc dung dé luu cac thong tin kiém tra 151 (parity bit).
Nhu vay, khi thiét 1ap RAID 3, hé diéu hanh nhan biét duoc mét dia logic co
dung lugng n-1/n (n: s6 dia trong mang). Dit lidu duoc chia nho va ghi dong thoi
trén n-1 dia va bit kiém tra chan 1é duoc ghi trén dia dung lam dia chira bit parity
— chin 1¢ dan chéo & mirc do bit. Bit chan 1¢ 1a mot bit ma nguoi ta thém vao
mot tap hop cac bit 1am cho s bit ¢6 tri sb 1 (hoac 0) la chan (hay 18). Thay vi
c6 mot ban sao hoan chinh cua thong tin gbc trén moi dia, nguoi ta chi can co
du thong tin dé phuc hoi thong tin ¢ mat trong truong hop c6 hong 6 dia. Khi
mot dia bat ky trong mang bi hu, hé théng van hoat dong binh thuong. Khi thay
thé mot dia moi vao mang, can cir vao dir li€u trén cac dia con lai, hé théng tai
tao thong tin. Hiéu suét str dung dia cho cach thiét 1ap nay 1a n-1/n. RAID 3 chi
c6 thé duoc thiét 1ap bang phan cimg (RAID controller).
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Hinh 5.7: RAID 3

iii) RAID 4: tir RAID 4 dén RAID 6 dung k¥ thuét truy cap cac dia trong
mang doc lap. Trong mot mang truy cap doc lap, moi dia thanh vién duoc truy
xuat doc 1ap, do d6 mang c6 thé dap tmg duoc cac yéu ciu song song clia ngoai
vi. Ky thuat nay thich hop voi cac tmg dung yéu cau nhiéu ngoai vi 13 cac tng
dung yéu cau toc do truyén dir liéu cao. Trong RAID 4, mét dia dung dé chira
cac bit kiém tra duoc tinh toan tir dit liéu duoc luu trén cac dia dir liéu. Khuyet
diém 16n nhat cia RAID 4 1a bi nghén c6 chai tai dia kiém tra khi c6 nhiéu
yéu cau dong thoi tir cac ngoai vi.

S e E— E— —
Block 0 Blockl Block2 EBlock3 PB{0-3)
e e — _— o - - ——
B4 B: B& B7 B(4-T)

S — — b _— b _— —
BR EBD ElLd Ell B{B-11)

e —— e — e —— e T S
Bl12 El3 El4 Bl3 B{12-15)

i e T — e — e — e I

Hinh 5.8: RAID 4

v). RAID 5: yéu cau thiét 1ap giéng nhu RAID 4, dit liéu duoc ghi timg khéi trén
cac dia thanh vién, cac bit chan 1& duoc tinh toan muc do khdi duoc ghi trai déu
1én trén tat ca cac O dia trong mang. Tuong ty RAID 4, khi mot dia bat ky trong
mang bi hu hong, hé thong van hoat dong binh thuong. Khi thay thé mot dia mai
vao mang, can cr vao dir li¢u trén cac dia con lai, hé théng tai tao thong tin. Hi¢u
sut str dung dia cho cach thiét 1ap nay 1a n-1/n. RAID 5 chi c¢6 thé duoc thiét 1ap
bang phan ctmg (RAID controller). Co ché nay khic phuc dugc khuyét diém da
néu trong co ché RAID 4.

82



e Blockl — ——

Block 0 o Block? Block3 F(0-3)
S ""'——ET——"" — —
B4 . B6 PE-T) B7

I — e — e e —
ez BY P(S-11) B10 Bi1
[ "] [ " e — e — R
Bl2 Pﬁ?- B13 El4 B13
e il S
P(16.19) B16 s | | B | | BT
'\l-._____..-l' 'L-._____.-l

Hinh 5.9: RAID 5

vi). RAID 6: Trong k¥ thuat ndy, cAn c6 n+2 dia trong méang. Trong do,
n dia dit lidu va 2 dia riéng biét dé luu cac khdi kiém tra. Mot trong hai dia kiém
tra dung co ché kiém tra nhu trong RAID 4&S5, dia con lai kiém tra doc 1ap theo
mot giai thuat kiém tra. Qua do, nd c¢6 thé phuc hoi duoc dir liéu ngay ca khi c6
hai dia dit li¢u trong mang bi hu hong.

Hién nay, RAID 0,1,5 duoc dung nhiéu trong cac hé thong. Cac giai
phap RAID trén day (trr RAID 6) chi dam bao an toan dit li¢u khi c6 mot dia
trong mang bi hu hong Ngoai ra, cac hu hong dir liéu do phan mém hay chu
quan cua con nguoi khong dugc de cap trong chuong trinh. Ngudi dung can pha1
c6 kién thirc day da vé hé théng dé cac hé thong thong tin hoat dong hiéu qua va
an toan.

et
Block 0O

P(12-15)

Q(16-19)

Hinh 5.10: RAID 6
CAU HOI VA BAI TAP
1. MO0 ta van hanh cta 6 dia cang. Cach luu trit thong tin trong 6
dia cing
2. MO ta cac bién phap an toan trong viéc luu trir thong tin trong
dia cimg. o
3. Nguyén tac van hanh cua dia quang. Uu khuyét diém cua cac loai
dia quang.
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CHUONG 6: CAC LOAI BUS

< GIOI THIEU CHUONG 6

Chuong 5 1a phan 1y thuyét cac kién thirc vé cac loai Bus.
< MUC TIEU CHUONG 6

Sau khi hoc xong phan nay, ngudi hoc ¢ kha nang:

>

>

Vé kién thiec:

Hiéu duoc cac hé théng Bus trong may tinh;
Trinh bay duoc chirc ndng cua cac loai Bus;

Hiéu dugc céac thao tac an toan vo1 may tinh,;

Vé ky ning:

Phén biét duoc cac hé thong Bus trong may tinh ;
Trinh bay duoc chirc nang cua cac loai Bus;

Thuc hién duoc cac thao tac an toan voi may tinh;
\Vé ning luc tw chii va trach nhigm:

Y thire duoc tim quan trong va y nghia thuc tién cua cac loai Bus trong nghién ciru

may tinh.

Tich cuc, chu dong va hop tac trong hoc tap. Thé hién su nhiét tinh, trach nhiém,

tac phong nhanh nhen trong cong Viéc.
< PHUONG PHAP GIANG DAY VA HQC TAP CHUONG 6

Déi voi ngudi day: st dung phuong phép giang giang day tich cyc (dién giang, van
dap); yéu cau nguoi hoc thuc hién tra loi cau hoi va bai tap Chuong 6 (ca nhan hoac
nhém).

Poi Véi‘nguc‘)’i hoc: chii dong doc trudce gido trinh (Chwong 6) truéc budi hoc; hoan
thanh day dua bai tdp Chuong 6 theo ca nhan hodc nhom va ndp lai cho nguoi day
dung thoi gian quy dinh.

PIEU KIEN THUC HIEN CHUONG 6

Phong hoc chuyén mon hoa/nha xwong:

- Phong hoc 1y thuyét, thyc hanh dugc trang bi hé thong dén di anh sang.
- Ban ghé cho sinh vién.

- Ban ghé gi4o vién, bang, phan.

Trang thiét bj mdy méc:

- May tinh, may chiéu

Hoc liéu, dung cu, nguyén vt liéu:
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AN

- Giao an, bai giang.

- Gido trinh ndi bd va cac tai liéu giang day khac hd tro bai giang

Cic diéu Kign khdc: Khong co

KIEM TRA VA PANH GIA CHUONG 6

Noi dung:

Kién thirc: Kiém tra va danh gid tit ca ndi dung da néu trong muc tiéu kién thirc
K¥ nang: Panh gia tat ca ndi dung da néu trong muyc tiéu ki nang.

Ning lyc ti chi va trach nhiém: Trong qua trinh hoc tap, ngudi hoc can:
+ Nghién ctru bai trudc khi dén 16p

+ Chuan bi day du tai liéu hoc tap.

+ Tham gia day du thoi lugng mon hoc.

+ Nghiém tac trong qua trinh hoc tép.

Phwong phap:

Diém kiém tra thuong xuyén: Khong co

Piém kiém tra dinh ky: 01 bai kiém tra (Trac nghiém + Ty luan)
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NQI DUNG CHUONG 6
1. Pinh nghia bus, bus hé thong
Muc tiéu:ndam dwoc dinh nghia bus,phdn biét dwoc cdc hé thong bus mdy tinh

1.1. Pinh nghia bus

Trong may tinh, by xtr Iy va by nh¢ trong li€n lac véi cac ngoa1 vi bang bus.
Bus 1a mot hé thong cac day cap ndi (khoang 50 dén 100 soi cap rleng b1et)
trong d6 mot nhoém cac cap dugce dinh nghia chirc nang khac nhau bao gom cac
du’orng dir li¢u, céc du’ong dia chi, cac day diéu khlen cung cap nguon (Nhu
vay bus la tap hop cac du’ong két n6i dung dé van chuyen thong tin gitta cac thanh
phan cta may tinh véi nhau)

Dung bus c¢6 2 wu diém 13 gia tién thap va dé thay d6i ngoa1 vi. Nguoi ta
c6 thé gd bo mot ngoai vi hoac thém vao ngoai vi méi cho cac may tinh dung
cung mot hé thong bus.

Gia tién thlet ké va thye hién mot hé théng bus lare, vi nhiéu ngd vao/ra cing
chia sé mot so duong day don gian. Tuy nhién, diém that loi chinh cua bus la
tao ra nghén co chai, diéu nay lam gidi han luu 1u’ong vao/ra toi da. Cac hé théng
may tinh dung cho quan ly phai dung thuong xuyén cac ngoai vi, nén khé khéan
chinh 1a phai ¢6 mét hé thong bus du kha nang phuc vu bo xur 1y trong viéc lién hé
v&i cac ngoai vi.

Mot trong nhiing 1y do khién cho viée thlet ké mot hé thong bus kho khan la
téc do toi da cua bus bi gi6i han boi cac yéu t6 vat 1y nhu chiéu dai ctia bus va sb
bd phan duoc mic vao bus.

1.2. Bus hé th(f)ng(System b,us) X ’
Bus h¢ thong : La hé thong dan duong lién quan cac thiét bi quan trong nhu:
CPU, bd nh¢ va cac mach vao ra.
2. Bus dong bd va khong dong bd
Muc tiéu:phdn biét dwoc bus dong bé va bus khéng dong bo.

2.1.Bus dong b
1a mot dudong diéu khién boi bd dao dong thach anh, tin hiéu trén dudng
day nay c6 dang song vudng
+ Bus ¢06 tin hiéu Clock
+ Cac sy kién trén bus dugc xac dinh boi xung nhip Clock.

Bus hé thong 1a mot bus dong bd, né6 gdm co6 mot xung nhip trong cac duong
day dleu khién, va mot nghi thirc cho cac dia chi va cac 80 liéu d6i véi xung nhip.
Do ¢ rat it hodc khong c6 mach logic nao ding dé quyét dinh hanh dong ké tiép
nao can thuc hién, nén céac bus dong bd vira nhanh, vira ré tién. Trén bus nay, tat
ca déu phai van hanh véi cing mot xung nhip.

2.2. Bus khong dong b
+ Khong c6 tin hiéu Clock
+ Két thuc mot sy kién trén trén bus sé& kich hoat cho mot su kién
tiép theo.
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3. H¢ thong bus phén cap

Muc tiéu: Hiéu cdc kién thurc vé hé thong két noi co ban, cac bo phdn bén
trong may tinh, cach giao tiép giita cdc thiét bi ngoai vi va bo xu [y.

3.1. Bus néi b xir Iy véi by nhé
Bus hé théng ndi bo xr 1y v&i bd nhé (system bus, Front Side Bus-FSB). Bus két
nbi bo xir Iy voi bd nhd thi ngin va thudng thi rat nhanh. Trong giai doan thiét ké
bus két ndi bo xir Iy v6i bd nhd, nha thiét ké biét trude cac linh kién va bd phan
ma ong ta can két ndi lai, con nha thiét ké bus vao/ra phai thiét ké bus thoa man
nhiéu ngoai vi ¢6 mirc tri hodn va luu lwong rat khac nhau (xem hinh 6.1)

Figahit Ethermet

Graphics display

Hard disk

e e —————————

S ——————— e

e e e e e e
R e e e o e

D —————

———————————— —

I ———————

I ————

S ———

—

—

Optical disk
Beanner

Laser printer

Floppy disk

PTaecl e

Mowse

Keyhommd

Data Raile | bps)
Hinh 6.1: Bang biéu dién toc do dir liéu cua cac ngogi Vi
3.2. Bus vao — ra:(BUS noi ngoai vi)
Bus vao/ra ¢6 thé co6 chiéu dai 16n va c¢6 kha nang noi két voi nhiéu loai ngoai vi,
cac ngoai vi nay co thé cé luu luong thong tin khac nhau, dinh dang dit liéu khac
nhau (xem hinh 6.2)
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Local Bus Cache

Processor
Local 1A
Main controller
Memuory
| System Bus |
Metwork Expansion Serial
SOST bus interface SErd
Modem
I Expansion Bus

Hinh 6.2: Hé thong bus trong mét may tinh
Hién nay, trong mot sé6 hé théng may tinh, bus ndi ngoai Vi dugc phan cap
thanh hai hé théng bus con. Trong dé, bus toc do cao (high-speed bus) hd tro
két ndi cac thiét bi tbc do cao nhu SCSI, LAN, Graphic, Video,...va h¢ thong
bus mo rong (expansion bus) duoc thlet ké de két ndi véi cac ngoai vi yéu cau
tbe do thip nhu: modem, cong nbi tiép, cong song song,...Gitra hai hé théng
bus nbi ngoai vi trong to chirc hé thdng bus phan cip 1a mot giao dién dém
(hinh 6.3).

Main

AleEmuonry
- Cache I -
Processo Local Bus /Bridge System Bus |
SCsI Pl3vg Graphic Viden LAN
| High-Speed Bus |
FAX Expansion T
hus interface Serial
Miodem

| Expansion Bus |
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Hinh 6.3: Hé tho”'ng bus phdn cdb

Ta c6 thé c6 nhiéu lya chon trong viée thiét ké mot bus

DPic tinh cua Bus hé théng Bus ndi ngoai Vi
bus
Do rong cua bus Puong day dia chi va sd Puong dia chi va sb liéu dugc da hop

liéu khac nhau

Do rong bus s lidu | Cang rong cang nhanh (vi Cang hep cang it ton kém (vi du 8 bit)
du
S6 tir dugc chuyén | Chuyén nhiéu tir Chuyén don gian mdi 1an mot tir
Chu nhan cta bus | Nhiéu Mot
Chuyén timg gbi C6. Can nhiéu chu nhén bus Khong. Két ndi mot 1an va chuyén hét
thong tin
Xung nhip DPong bo Bét dong b

Trong bang trén c¢6 khai niém sau day lién quan dén cac chu nhan cua bus — cac
bd phan c6 thé khai dong mot tac vu doc hodc vi€t trén bus. Vi du b xir 1y luén 1a
mot chu nhan cua bus, Mot bus co6 nhiéu cht nhan khi nd c6 nhleu bo xur ly, hoac
khi cac ngoai vi co thé khai dong mot tac vu c6 dung bus. Néu c6 nhiéu chi nhén
cua bus thi phai c6 mot co ché trong tai dé quyet dinh chu nhan nao dugc quyén
chlem linh bus. Mot bus ¢ nhiéu chu, c6 thé cap mot dai thong rong (bandwidth)
bang cach sur dung cac goi tin thay vi dung bus cho tung tac vu riéng 1¢é. Ky thuat
str dung go1i tin dugc goi 1a phén chia nho tac vu (dung bus chuyén goi). Mot tac vu
doc duoc phan tich thanh mét tic vu yéu cau doc (tac vu nay chira dia chi can doc)
va mot tac vu tra 101 cua by nhé (chira thong tin can doc). Mdi tac vu déu c6 mot
nhan cho biét loai cta tac vu. Trong k¥ thuat phan chia nho tac vy, trong khi bg
nh& doc céc thong tin ¢ dia chi da x&c dinh thi bus dugc danh cho cac chu khac.

4. Céc loai bus sir dung trong cac hé thong vi xir 1y

Muc tiéu: Niam dwoc cdc loai bus trong hé thong Vi xi Iy

Bus thuong phan loai theo 3 cach sau:

% Theo 16 chirc phén ciing

Trong thé gidi may tinh c6 rat nhiéu loai bus khac nhau duoc sir dung.
Cac loai bus nay néi chung l1a khong tuong thich véi nhau.

Sau day 1a mot sb loai bus duoc dung phd bién

Tén bus Linh vuc ap dung
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IBM PC, PC/AT May tinh IBM PC, IBM/PC/AT
Multibus | Mot s6 hé théng co VXL 8086, 8088
Multibus 11 Mot s6 hé thong c6 VXL 80386
Versabus Mot sb hé théng dung VXL Motorola
Camac Vit Iy hat nhan

% Theo giao thitc truyén théng ( bus dong bd va khong dong bo)
«* Theo loai tin hiéu truyén trén bus ( bus dia chi, bus dir liéu, bus diéu khién)
+ Bus dia chi:
Chtic nang : van chuyén dia chi dé xac dinh ngan nhd hay cong
vao- ra
+ Bus dir liéu:
Churc nang: van chuyén 1énh tir bd nhé dén CPU, véan chuyén du
li¢u gitta CPU, cdc médun nhé va modun vao-ra.
+ Bus diéu khién:
Chirc ning: van chuyén cac tin hiéu diéu khién
Cdc logi tin hiéu diéu khién:
Céc tin hiéu phat ra tir CPU dé diéu khién modun nhé va modun vao-ra
Céc tin hiéu tir mddun nhé hay médun vao-ra giri dén yéu cau CPU.
CAU HOI VA BAI TAP CHUONG 6
1. Tai sao can modul vao/ra? Chirc ning modul vao/ra
2. Thong thudng c6 bao nhiéu loai bus? Tai sao phai c¢6 cac chuan cho céc

bus vao ra?
3. Thé nao 1a chu nhan cua bus? Khi bus ¢6 nhiéu chu nhan thi 1am thé nao dé

giai quyét tranh chap bus?
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